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AN  AMERICAN  TEXT- BOOK  OF  PHYSICS. 
Physics,  Advanced  Course.    By  George  F.  Barker,  Pro- 
fessor of  Physics  in  the  University  of  Pennsylvania. 
Pp.902.    (London:  Macmillan  and  Co.,  1893. : 
'r*  H  E  days  are  nearly  over  when  a  text-book  of  Physics 
*■     in  one  volume  is  any  longer  a  possibility.  The 
attempt  to  compress  so  great  a  mass  of  knowledge  into 
small  compass  seems  necessarily  to  involve  the  omission 
of  anything   like  the  full    elementary  explanation  re- 
quired by  junior  students,  as  well  as  the  more  advanced 
discussion  suitable  to  seniors  ;  it  also  appears  necessary 
to  curtail  any  approach  to  a   mathematical  investiga- 
tion, and  to  dispense  with  the  details  of  experimental 
appliances. 

With  so  much  omitted  it  may  surprise  those  who  do  not 
know  what  a  vast  region  is  now  cultivated  under  the  name 
Ph>sics,  that  there  is  enough  left  to  fill  a  bulky  volume. 
But  there  is,  and  this  volume  contains  it,  viz.  the  quiet 
and  systematic  rehearsal  of  the  broad  facts  of  the 
'  jject,  a  statement  free  from  rhetoric  and  from  effort, 

tatement  which  tlows  placidly  on  in  a  peaceful  and 

f  flow. 

rhe  absence  of  friction  renders  the  .book  hardly 
juitable  for  .i    beginner,    especially   one    without  a 
teacher ;  he  could  hardly  manage  to  grip  the  facts  as 
ihty  passed  him.    Hut  after  a  serious  course  of  lectures, 
afitr  a  disjointed  sirugjflc  with  difficulties  in  this  or  that 
department,  it  would  be  a  pleasant  relief  to  a  student  to 
hive  a  book  like  this  put  into  his  hands  as  a  kind  of 
glorified  noie-bcK)k,  that  he  may  leisurely  revise  the 
*hole  in  a  corrected  and  simple  form.    If  a  third  year 
v.jdent  is  able  to  read  this  book  feeling  that  it  con- 
'  noally  excites  in  him  recollections  of  the  more  detailed 
^futment  he  has  elsewhere  acquired,  he  may  be  satis- 
^  that  he  knows  a  good  deal  of  Physics;  if,  on  the 
other  hand, he  comes  across  pages  where  the  matter  is  new 
ud  where  he  has  any  difficulty  in  apprehending  what  is 
«id.  he  may  feel  assured  that  here  there  is  something 
•ittuablc  for  him  to  attend  to  and  learn  from  any  of  the 
i3ote  detailed  and  elaborate  sources  open  to  him. 
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That  is  how  the  book  strikes  me :  as  one  eminently 
suited  to  assist  a  student's  revision  of  the  subject,  so  as 
to  ensure  that  his  knowledge  may  be  free  from  glaring 
gaps  ;  but  not  as  a  book  that  could  be  recommended  for 
learning  from.  It  would  probably,  as  I  have  said,  be 
difficult  to  learn  from,  but  a  still  more  fatal  objection  to 
its  use  by  a  solitary  learner  is  the  probability  that  its  easy 
flow  would  convey  an  altogether  erroneous  impression  of 
the  difficulties  that  really  bristle  about  the  subject,  and 
would  lead  to  only  a  very  superficial  smattering,  quite 
inconimensurate  with  the  vast  amount  of  information 
which  is  summarised  and  made  more  or  less  palatable 
by  this  genial  treatise. 

Having  thus  indicated  what  seems  to  nie  the  general 
usefulness  uf  the  book  I  proceed  to  indicate  its  contents. 
It  bcijins  with  fundamental  units  and  the  laws  of 
mechanics,  together  with  a  summary  of  the  properties  of 
matter.  Then  it  proceeds  to  treat  of  Energy  as  belonging 
to  various  bodies  ;  masses,  molecules,  and  the  ether.  This 
is  the  classification  definitely  adopted  throughout  the 
book— it  is  a  treatise  on  the  forms  of  energy.  "  Mass 
physics,  molecule  physics,  and  .L-ther- physics;  and  the  fact 
is  iiignificant  that  to  the  last  division  of  the  subject  it  has 
been  found  necessary  to  devote  more  than  half  of  the 
entire  work."  "  Radiation  is  considered  broadly,  without 
any  special  reference  to  those  wave- frequencies  which 
excite  vision  and  are  ordinarily  called  light.  '  Modern 
references  abound,  and  the  subjects  dwelt  on  are  those 
which  at  the  present  lime  are  most  exciting  attention. 

The  author'^  aim  has  been  to  avoid  making  the  book 
simply  an  encyclop.cdic  collection  of  facts  on  the  one 
hand,  or  too  purely  an  abstract  and  theoretical  discussion 
of  physical  theories  on  the  other."  "  He  has  made  free 
use  of  all  the  sources  of  information  at  his contm.md.  .  . 
The  names  of  those  physicists  to  whom  the  science  is 

I  most  deeply  indebted  are  given  in  connection  uith  the 
subjects  on  which  they  have  worked,  and  in  order  to 
bring  the  student  into  mure  intimate  contact  with  these 
great  minds,  the  laws  or  principles  they  have  formulated 
have  frequently  been  given  in  their  own  words.  ' 

This  free  <iuotation  is  characteristic  of  the  book,  and 
sometimes  it  could  be  wished  that  a  chapter  and  verse 
reference  for  further  following  up  had  been  given,  instead 

'  of  only  the  mere  name.    But,  after  all,  such  reference 
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would  liave  been  fidgeUny  and  out  of  harmony  with  the 
even  tenor  of  the  text,  which  is  about  as  difTereot 
as  it  can  possibly  be  from  the  productions  of  German 
authors. 

I  do  not  myself  think  it  a  good  plan  to  incorporate 
formule  in  the  text,  so  that  there  i«  nethingr  for  the  eye 

to  ratch.  Such  \  proceeding  may  be  convenient  to  the 
prmter,  bus  it  only  permissible  when  the  expressions 
are  very  simple  and  easy  ones.  HoMver,  all  those  ilk  this 
book  are  simple  and  easy  ones,  10  potiibly  no  student  need 
fieel  any  inconvenience. 

So  far  ai  I  h:ive  observed,  the  statements  made  are 
usually  clear  and  correct  There  are  some  few  exceptioas  ; 
for  instance,  the  definition  of  self  induction  on  pp>  814, 
is  not  satisfactory.  On  p.  85S  the  distance  apart  of 
points, between  which  unit  dilTcrence  of  magnetic  potential 
exists,  is  unnecessarily  specified  in  the  definition  of 
Verdet's  constant ;  but  this  is  a  slip  made  also  in 
Everett's  "  Units,**  and  is  an  easy  one  Iwth  to  make  and 
to  correct. 

The  account  of  a  volume-air-thermometer  given  on 
p.  995  can  hardly  page  muster  ;  and  indeed  this  and 
Other  nieagre  references  to  the  work  of  Regnault  may  be 
taleen  as  typical  of  the  absence  of  even  the  outlines  of 
those  expenmcnt.^l  ilctails  which  one  isaCCUItOined  tO  find 
in  the  writings  of  French  authors. 

Bat,  as  1  said  at  the  beginning,  the  attempt  to 
compres';  all  physics  info  one  \o!iime  of  reasonable  size 
and  good  print  can  only  be  made  if  one  is  content  to 
omit  about  90  per  cent,  of  what  might  be  included.  As 
a  convenient  sammary  of  a  course  of  lectures  of  a  par- 
ticular grade  the  book  is  probably  about  as  good  as  can 
be  expected,  and  it  m.\y  he  found  oeefill  for  revtsion- 
work  by  students  in  this  country. 

Olivkr  Lodgb. 


BABYLONlAiX  COSMOLOGY. 
Die  /Cnrnahgie  der  Bahyhnicr.  Studien  und  Materialen 
von  P.  Jensen.    (Stras^bur^'  ; 

THE  thick  volume  of  five  hundred  and  fifty  pages  of 
dosdy  printed  matter  lying  before  us  represents 
what  was  origin  diy  intcmicd  by  its  airlior  to  be  the  first 
part  of  an  exhaustive  treatise  upon  the  mythology  of  the 
Babylonians  In  the  widest  sense  of  the  term,  but  he  was 
obliged  to  .ibnndnn  the  scheme  after  investigating  the 
spiritu  d  and  reSigious  views  of  the  Babylonians  which  | 
the  (  unciform  texts  make  known  to  us,  because  he  was 
driven  by  facts  to  admit  that  any  such  attempt  would,  \ 
with  our  present  information,  be  premature.  Prof.  Jensen  | 
h  IS  tlifn  contented  himself  with  placing  in  the  hand;  of 
his  readers  a  series  of  facts  and  a  collection  of  materials  [ 
for  maldng  researches  into  the  astronomical  system  of  I 
the  Babylonians,  together  with  the  results  which  he 
deduces  from  thctn.    He  is  fain  to  admit  that  the  present 
State  of  the  study  of  this  subject  is  lamentable  in  the 
extreme  ;  for  those  who  have  worked  at  it  in  times  past, 
and  even  diose  who  stiH  profess  themselves  to  be  devoted 

to  the  science,  link  idea  to  idc.l  without  regard  to  natural 
sequence,  and  draw  conclusions,  and  mvent  systems,  and  I 
give  themselves  over  to  traditions  rather  than  to  the  I 
serious  discussion  of  the  facts  and  ^ti*?niei*.  ' 
of  the  cuneiform  texts.  Other  writers  being  natuiaily  | 
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incapable  of  distingnishhig  what  is  certain  from  tt 
which  is  not,  and  possessing  neither  the  knowled 
necessary  to  control  the  worlc  of  Assyrtologisis,  nor  t 
po'.'.er  tu  work  independently,  reprodsnx-  the  statemer 
given  doubtfully  by  scholars,  and  send  them  amons  no 
experts  as  incontrovertible  focts,  and  thus  it  comes  tb 
the  greater  part  of  the  work  which  is  current  under  t. 
name  of  "  Babylonian  Mythology  "  must  be  consideri 
base  coin  only. 

The  earliest  worker  in  the  field  of  Babylonia 
Astronomy  was  the  famous  Dr.  Htncks,  who  publish« 

the  result  of  his  investigations  of  .sdiiic  ( ■.ineiforni  tc-\ 
in  the  British  Museum  in  the  Transactions  of  the  Ita 
Academy  in  1856.  In  1863  Sir  Henry  Rawlinson,  th 
"Father  of  Assyriology,'' discovered  that  most  impor 
ant  document  now  universally  known  as  the  "  Kponyi 
Canon,  in  whi  :h  an  eclipse  of  the  sun  was  n>entione< 
As  Dr.  Hincks  overlooked  the  fact  that  the  greater  num 
her  of  the  texts  which  he  regarded  as  astronomical  wer 
pureK  .i>ttolo^:i(  al,  this  discovery  by  Sir  Henry  Rawlin 
ion  oi  the  notice  of  an  astronomical  event  re 
corded  by  the  Babylonians,  the  accuracy  of  whtcl 
could  be  demonstimted  by  modem  mathematica 
calculations,  most  be  considered  as  the  first  step  towardi 
a  scientific  elucidation  of  Ilabylonian  astronomy,  and  . 
proof  that  pure  asuonomical  science  already  existed  ir 
the  Euphrates  Valley  m  early  as  B.C.  70a  In  1871  th( 
veteran  Assyriolof^ist,  Jtile^  Oppert,  published  in  th.: 
Journal  Asiatti/ut  the  results  of  lu»  study  ol  >oiiit 
syllabaries,  and  other  texts  in  which  the  Babylonian  namei 
of  the  planets  and  other  stars  were  given,  and  three  years 
later  Prof.  Sayce  published  a  lengthy  paper  entitled  "The 
Astronomy  and  the  .Vstf.d.igv  of  the  Babylonians,"  in  the 
Transactions  of  the  Society  oi  iiiblical  Archeology,  in 
which  he  reprinted,  without  making  a  new  collation, 
most  of  the  astrological  texts  published  by  Rawbnson  in 
•Cuneiform  Inscriptions  of  Western  Asia,"  vol.  iii.,  to 
which  he  added  English  translations.  On  the  work  of 
these  two  last-mentioned  Assyriologisis  Prof.  Jensen 
makes  some  strong  comments. 

Passing  over  smaller  works  by  Schradcr  .nnd  T.ntr  we 
next  strike  firm  ground  in  the  excellent  work  by  Drs. 
Kpping  and  Strassmaier.  The  former  is  an  astronomer 
of  no  mean  skill  and  ability,  and  the  latter  is  one  of  the 
greatest  experts  in  modem  cuneiform  decipherment  and 
is  thorou;^'hly  skilled  in  working  at  the  tablets  at  first 
hand,  in  the  work  entitled  "  Astronomisches  aus  Bab}'- 
lon,"  Freiburg  i.  B.  1889,  these  scholars  published  dieiexts 
from  three  tablets  of  lunar  ephemeridcs  for  the  years 
188,  189,  and  201  of  the  era  of  Scleucus,  which  began 
1  c.  313,  together  with  a  long  astronomical  commentary 
upon  them  and  remariu  upon  Babylonian  ephemcrides  of 
planets  in  general.  From  these  texts  it  was  evident  that 
the  nahyloni.ins  were  accustomed  to  tabulate  the  heliacal 
li^iug  .md  Setting  of  the  planets  and  of  Sirius,  and  the 
opposition  of  the  planets  tothe  sun,  and  it  was  discovered 
that  they  had  in  the  ecliptic  a  number  of  groups  of  stars, 
twelve  ofwhich  correspond  roughly  in  nomenclature  and  in 
position  with  the  signs  of  the  /odiiir.  W'hcr.  this  im- 
portant publication  appeared  i'rof.  J  ensea  bad  for  some 
years  been  independently  working  at  the  history  of  the 
origin  of  the  Zodiar,  and  a  large  portion  of  his  Mork  now 
before  us  was  already  in  type.    A  careful  study  of  the 
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,  *  «ew  matter  and  of  the  theories  based  upon  il  by  Drs. 
.Z  ^PP'^S       Strmssmaier  convinced  hint  of  the  genera' 
^  ^  correctness  ©f  the  results  of  his  own  investigations,  at 

which  he  h.lcl  arn'\cd  b\  a  method  pcf  iili.irly  h;--  nun, 

~"  and  by  many  new  readings  of  the  cuneiform  names  of 
^   planets  and  stars  which  be  was  enabled  to  explain  satis- 
^*  bctorily  he  confirmed  several  identifications  of  stars 
which  had  been  pointed  out  by  Dr.  Epping  by  the  light 
of  niailicni.itical  .1 rontimy.    It  is  but  fair  to  say  that  at 
the  ouuet  some  ditTereaces  of  opinion  existed  between 
these disHnguished  schohm,  but  abeady  maayof  them 
have  been  adjusted,  and  the  proof  of  the  general  accuracy 
'     of  the  worlc  is  therefore  much  stronger. 

I'rof.  Jensen  divides  his  boolc  into  two  sections.  In  the 
•  first  he  treats  of  the  "  Universe  and  its  Parts^"  and  in  the 
>  second  of  the  "  Creation  and  of  the  Formation  of  the 
World."  Utitlcr  ihc  first  heading,  iti  :i  seiies  of  t  h.i].<ter:s, 
he  discusses  the  sky  and  the  heavenly  bodies  in  it, 
special  attention  being  paid  totbe  consideration  of  the 
-   Zodiac,  the  earth,  the  Mountain  of  sunrise,  the  abodes 
the  blessed  dead  and  of   the  damned,  and  of 
the  Okeanos  .  and  under  the  second  he  translates 
and  explains  the  Babylonian  texts  referring  to  the 
Creation  and  to  tbe  Delnire.  Many  of  Prof.  Jensen's 
irfeas  .ire  new,  .uul  will  fheteforc  fail  to  be  accepted  by 
those  who  prefer  to  foUow  traduions  and  their  own  view^ 
in  preference  to  results  obtained  directly  from  the  cunci- 
fiBim  texts  which  are,  after  all,  our  only  trustworthy 
aothoriiy  on  Babylonian  cosmology.    He  argues  his 
propoM'iniis  in  a  M)ber  manner,  and  he  arranges  his  facts 
«ith  clearness  ;  he  gives  proof  or  authority  for  every 
sutement,  and  h«  aasomea  or  takes  for  granted  tittle  or 
nothing.    Prof.  Jensen's  book  is  a  careful  statement  of  all 
the  important  views  of  the  Babylonians  concerning  the 
system  of  the  heavens  and  the  earth  as  recorded  by  the 
officia  astronomers  and  astrologers  attaclied  to  the 
Uteary  of  Assurhanipal  at  Nineveh  about  B.C.  660.  His 
work  will  comm.ind  the  respect  .Tml  c.irn  the  i,'ratitufle  f>f 
all  true  scholar?.  c\  rn  of  those  who  may  dis.igrce  with 
him,  .ind  by  reason  of  it  the  scientific  astronomer  of 
to-day  with  bis  telescope  and  spectroscope  and  instru- 
ments for  stellar  photography  will  respect  his  pre- 
decessors on  the  j.ilains  of  Me>opotaniia,  who  differ  from 
hisi  in  their  calculation  of  the  length  of  tbe  average 
period  between  tiewmoon  and  new-mooD  by  two<fifihs  of 
a  second  only ! 


OUR  BOOK  SHELF. 
Eltminis  0/  Fhysiof^raphy     lly  Iluj^h   Dickie,  LL.D. 
Collins  Science  Series.     Loiuton  :  Collins.) 

This  is  a  small  manual  designedly  written  as  a  text-book 
for  tbe  elementaiT  sta^e  of  physiography,  according  to 
tbe  syllabus  of  the  Science  and  Art  Department.  All 
that  is  necessary  for  this  stage  is  treated  of  within  its 
pages  in  as  concise  and  brief  a  manner  as  possible. 

Ir.tcr^peiied  anu:n).;;t  the  text  arc  upwards  uf  ifX)ex- 
celltnt  iihi'trations  and  (our  coloured  maps,  and  very 
go<  (i  <ets  of  questions  for  exercise  are  inserted  at  the  end 
of  each  ( hapter. 

Theamhur  would  do  well  to  be  a  little  inore  precise 
and  accurate  m  some  of  his  statements.  In  ^»rticle  150, 
p.  138,  he  says :  "The  position  of  a  star  in  the  sky  is 
fixed  as  follows  Its  angular  distance  E.  or  Wl  of 
the  line  passing  thioi^h  the  poles."  Which  particular 
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one  of  the  infinite  number  of  lines  passing  through  tbe 
poles  is  meant  is  not  very  clear.  He  should  have 
"  tixe<l"  the  line  by  adding  "and  theMoith."  At  the 
end  pf  Article  154  be  states  that  "  comets  and  ttebube  are 
bodies  lets  dense  in  their  composition  than  stars,  and 
more  erratic  in  their  movements.*  Surdy  tbe  author 
should  know  that  nebulv  do  not  appear  to  wander  about 
amongst  tbe  stars,  but  keep  tbe  same  relative  positkm 
with  respect  to  the  latter. 

I  'pon  the  whole,  however,  the  book,  which  is  moderate 
in  price,  can  be  recommended  to  pupils  preparing  for  the 
ex.iiiiination  in  elementary  physic^raphy. 

Stn'titih  Annuai  Re^tojthe  Bureau  of  Ethnolo£V  to  the 
Setreiiiry  cf  the  Smithsonian  Institution,  i885^fe.  By 
J.  W.  Powell,  Director.  (Washington :  Government 
Printing  Oflicei) 
The  Report  which  occupies  the  first  part  of  this  hand- 
some volume  is  too  old  to  be  read  with  much  interest. 
Happily  it  is  arcomp.inied  by  papers  which  arc  of  more 
than  passing  vahic.  <  ine  of  these — on  Indian  ling  iisitc 
families  of  America  north  of  Mfxho  is  by  Prof.  J.  W. 
Powell,  who,  in  the  course  of  an  elaborate  discussion  and 
e.vposition,  throsvs  mi;<-h  lit;ht  on  an  intricate  and  most 
difficult  subject,  .\  paper  by  Mr.  \V.  J.  Hoitman  on  the 
Midc  wiwin  or  "  i;r.ind  medicine  society  "  of  the  Oi:bwa, 
will  be  read  w  ith  pleaf^tire  by  students  of  anthrojuilogy  ; 
and  Mr.  Janirs  Mooney  desotcs  a  very  careful  and  inte- 
resting paper  to  the  consideration  of  the  sacred  formulas 
of  the  Cberokees. 


LETTERS  TO  THE  EDITOR. 
The  F.iiiicr         not  hold  kitnsetf  raf^^nnUe     '  ofinieHS  tx- 

prisHxi  i'y  his  corrtspondtnts .  Neither  fan  ht  undertmkt 
to    return,  or  to  <orrt:j\>>tJ  -.vith    the  -a  iters         re/e  ltei 

mamucripts  inttndtd  for  this  ar  any  other  part  of  Natukk. 
No  mtUt*  Uttkm  if  aawnywawr  «*iwMMMiiraMiMu.] 


A  Remarkable  Rainfall. 

I  st.ND  a  few  pariicuUr^  uf  the  iccrnt  rruiarkable  rainfall  at 
Croha  nihur»(,  situated  on  the  wctnn  ^lopc  of  Moot  Blanc,  a 
peak  on  a  spar  of  the  D'Agailar  Kaii^e,  an  oOset  from  tlie 
Blackttll  Kanges,  South  Eastern  Queensland.  Tb*  whole  pftUs 
district  is  watered  by  the  Stanley  River,  a  irihMSiy  of  the  Bris- 
bane River,  and  hetice  tlie  vaittcsgivsu  beloW  wm  proBHUent 
raciors  in  producing  the  lenible  floods  fram  which  we  have 
faRered.  I  nay  neaiion  thitt  the  obierver  at  Ciuhamhaist  is 
Mr.  Inigo  Owenjone*,  one  of  my  tpedally  trained  usistsnls, 
and  that  implicit  reliance  can  l>e  placed  on  his  figures. 

The  following  are  (he  mitre  remarkable  falls  of  the  flood  period 
at  Crohamhurst: — For  24  hoo»endiDE9  a.in.  February  I,  IO*775 
inches  ;  ditto  February  2,  30*056  inches  ;  ditto  Febnary  3, 
36*714  inches  ;  ditto  February  4,  10760  inches.  The  gauge  is 
•  Slaniiard  of  the  "  ei|;ht-lnch  "  pattern,  standing  one  foot  above 
ihe  ground  at  an  altitude  o(  about  1400  feel  above  mean  fe.i 
level.  The  approxiirate  latitude  and  longitude  of  Croh.im 
hurst  are  26'  50'  S.  151"  5 >'  E  The  gauge  was  emptied  ev<  r) 
three  hours,  night  .ini:  lay,  i-n  occasion  of  thc^rcatest  fall. 
I  think  meieorolof;  u \.\  .agree  that  for  a  34 hours  fall  we  h.ive 
beaten  tbe  world's  no  r.]          Clkment  L.  \VRAr.G»:, 

Government  Meteorolwist  of  Queeasiand 

Brisbane,  March  aa.  (lateofBcnNevis). 

The  Cold  Wave  at   Hongkong,  January  iSft).— ItO 
After  Effects. 

Now  that  Ibe  cold  wave  has  eompletely  pasted  away  tad 

waim  weather  is  setting  in  (March  ^^,  1893),  one  can  write  mwe 
certainly  respecting  theeflecta  tipon  animal  and  vegetable  life. 

With  regard  to  the  plants  the  effect  has  been  di*aitrous, 
Ctprcially  on  the  higher  leveU,  and  weie  it  not  that  "ur  rarest 
plants  descend  the  hilhides,  and  often  occur  in  .-ihcUereil  nookl, 
this  ycai's  froti  would  have  cau<ed  the  extinction  of  several  of 
them.  Combined  with  the  dry  weather  we  have  been  enduring 
the  frost  has  turned  our  fidlly  green  island  intoa  brown,  desert- 
looking  land,  much  ol  ibe  nndergKowlh  being  dead.  Most  of 
the  leaves  have  fallen,  even  new  leaves  that  were  unririding  have 
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been  thed,  and  only  nnm  ia  %  rnnb  C(«p  ooning  on.  The 
comutiQa  JLatUana  Ctmara,  buiead  of  being  ft  bbue  of  VUtnm,  U 
m  ncec'.  almosi  leaOew^ml),  with  hcie  ftnd  there  ft  Nower- 
hcu  i  Mimosa  ruJira  ic  in  mKUf  caset  Itilted  oetdf  hi,  hatmme 

•fe  putting  out  fresh  leaves  from  the  root  slock«.  h'AotUmyrtus 
tomrnloia,  |>crh.i|M  our  cn  nmone^t  »hrub.  is  <juilc  killed  on  the 
hills  and  the  exquisite  Enkyantkunjuinqut flams,  vviih  its  pink 
bells  and  onal  glands,  that  '\<  so  cherished  by  ihe  Chinese  at 
their  >'cw  S  car  Ke^'ivtt  fFchruary  I/)  was  hardly  ui>  tu  date. 
<^D  I-.-;.ru  iiy  jS,  witii  a  pAfly  of  naval  officers,  I  atccndcd 
l.ani...  I  5<j(j.:)  |,.<M  I,  ;v  ^jcik  on  an  inland  near  Hon};kong,  that  w 
famou^  li>r  l  iu  Clmn^;  1a,  \n  ^;ivc  it  the  injjivename,  and  though 
I  fuuii.i  niiii:i.riv  'It  ihc  -hruf.-i  [njtung  f>rih  new  red  terminal 
IcavcN,  only  one  sv.iv  in  tlowcr,  am!  the  supply  has  been  very 
iMainty.     ijmrja-nuts  an  l  han.ui.is  have  suffered  grpaily. 

At  Canton  iJr  U<.'iuy  rcjKjits  the  ban.in.i  Illlnl.l^L.ln^  wr 
ruined,  and  bamboos  have  Miifered.  "  AleurUtt  triioixt  ilhe 
candle  nui)  Inoks  shrivelled  u\\  wliile  bcRonias,  euphorbias, 
crolons,  aod  ^cures  «(  others  I  wk  shnvelltvt  tip."  There  the 
phuUMffered  more  than  at  Hontjkoii^;,  for  Mr.  t  ".  Koni,  stij.er- 
UHCndent  of  the  Botanic  (jaidcni,  rcimrrs  Aicuntes  uninjured 
Mow  M  aldtlMle  of  300  fe«t.  In  hii  Govcinment  re[J0rt  be 
Cl«M  ■  Kit  or  over  eighty  species  of  exoiict  that  have  safiered, 
•nd  the  following  effects  a(Wttii  " 

liiitkoffia  jtnxiHica,  Bloine 
Blahnum  orieHtale,  L" 
EmUlia  /iidts,  Uurm. 

muta,  Schefl.   

Eveifia  triphylla,  A.  deC.  ... 
fieiii  xtuixi.  Linn.  ... 

nuptda.  Lino.  .. 

Harlantli,  Benth. 
Carcinia  oblongitalia,  Cbamp. 
•    Itta  ihintmit.  Hook,  and  AfB, 
Mehtftema  candidum,  Don  ,,. 
Mit^a   incn.i.;,  A.  do  C.  .,, 
jVV/'l'j>,v/i.«  «tf,ya/.i,  Schott  ... 

tiuerrata.  Selmli  ... 
PsjKholna  illiplica,  Kcr 
Ketlltra  panicutata,  jusv. 
Xkadamyrtm  tomtn/osHi,  lloi^k 
.Vm))*  (wAtfiMd,  Planch 
Ttlraeera larmentosa,  Vahl  ... 
Zantk»xy{oH  mitidus,  A.  de  C. 

•'Those  which  were  killed  were  above  800  feet  above  see- 
level." 

The  effect  opon  insect  life  has  been  diiasirou*.  A  few 
straggling  butterflies  and  hymenoptera  la«ted  a  few  days,  and 
then  came  a  blank  of  weeks  when  not  an  insect  of  any  ktii  i  wa* 
seen,  and  ilie  plate  .seemed  p.iinfiilly  siill  from  the  ao^cncc  .if 
ciCii.las  by  day  .in.l  crickets  l>y  oichu     MjT  friend  Mr.   H.  E. 

Denson  fnun.,i  a  yluw-worm  at  ttielPeakoa  Febraftry6,  botiftW 

nottiin^"  else  1:1  the  way  of  lavecU. 

1  ow.,rds  the  end  uf  February  the  weather  bei;.in  to  be  mild, 

lliou^h  It  lit  &liil  b«iow  normal,  and  inject'-  Ik-^iii  t.i  nppear, 

some  Icpidoptera  emerging;  crii.pkd.     liuii.Tll.r<  are  siil;  rjuite 

rare,  and  generally  only -.mule  s|:.ei-jniens  sren.  Thi-  only  specif. 

eepleoUfol  *»USual  i<  the  htile  nale  bin.-  /.n.y>i„  !r^;-j.  L.ij; 

yeer  bvtteriiies  ahiolulely  !.tv.i[ujcd.    Tlm^  Mr.  J.  (.  VVaUcr. 

has  in  hi<  diary  the  folloAin;;  note* :— February  j 

"Eapkeae  in  greater  number*  than  i  had  ever  seen."  And 

S'^'!'.  4:  "Tlw  praCtttioa  of  biuterflics  wet  qmte 

oewildeirmg."  ' 

I  cannot  show  the  difference  between  tlie  two  sea<one  better 
1  by  cooipariDg  the  list  of  specie*  on  the  wing  :— 


n 


Leaves  killed. 

Killed. 

Frondi  killed. 
•I 

Leaves 
iMlled. 
Leaves  killed. 


•f 


SfKcies. 


I.  IfmnmtftimtiafCnm. 

a.     timiJit,  Honf.  mi  Moon 

3.  grammitm^  BulL 

4.  tytia.  Gray 

5.  Euplua  tuptrba.  Hethtt,  ... 

6.  lorqumit.  Feld  

7.  AfelanUit  lata.  Linn. 

8.  A/ycai(sit  wAmki,  LillB.  ... 

9.  Yf'thima 


RcoMuks. 


In  swarmr,  1892, 
Is  mranni.  iSya; 

One  only,  1S9J. 
SwMBt  in  1892. 
One  ooiy.  1(93. 
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10.  Ctrri'mt  eumirus,  Drnr.  ... 

11.  I'linma  (Atiiffititi.  Drur. 
13.  Junonia  asttrit.  Linn. 

13.  /'tiumias,  Linn  

14.  »7>^i,3.  Linn.,  var.  An- 

.ir.'neda 

15.  Si_i  >ni  I rn."iui  hypeelus.  Hub. 

16.  Hr,-.-ii,  ii>  i,lii>!f ,  1  lull, 

17.  A't/fltS  fill  V'l  'm,-.  WcStW.  ... 

18.  Athymn  pc lui.  Linn. 

19.  su/fiim,  Cr«ii>. 

io    ffypolintHas  mtsifput.  Linn. 
31.  //eitinaainmi/is,  U^ub.  ... 
22.  Cupha  erymatuHts,  Dnir.  ... 
*3-  Arf^HHis  mtht.  Linn. 
24.  Pi'tamria  (tirdui.  Linn. 
35.      indica.  ilcibsi. 
26.  ZrawnwyCfpwf,  Cram.  >■  ... 
37.  AHtttm  kmiuawM,  Held.  ... 
28.  Lampitk$  mUtumtt  Fnbr.  ... 
^.  Polyomwiatfu  Smtietu,  Linn.. 

30.  LycanmpnxM^  Fdd.  ... 

31.  argeai   

3^  T^^httf^        ...      ...  ... 

33-  PUrit  cauidia,  Sper. 

34.  <0roni3.  Cram.   

35.  Caiopsitia  (aiilia,Qmn.  ... 

fyranlht,  Diur.  

crotalt.  Cram  

Tfrias  htcafx.  Linn  



I.xiai-  pyrent,  l.tnti.  .. 

I'- 

'rt.r'iii  ^i'au  tppt.  Lion.  ... 
!ii.>  mfi>i,<n.  Linn. 
1.1:111.  ... 

p.'iiU.,  Cud!. 
LiusiiHtin,  Linn.... 
.miiphaUs,  Cram. 
satptdoH,  Linn.  ... 

ttUphus,  Feld   

aj^amemnon ,  Linn. 

parti,  Linn  

dittnor,  Crani. 
Leptoiiriits,  sp. 
L  hvtiifti^  s|j. 

Btrii  matJkuts,  Ffthr. 
THietta  hmtmut,  Mooie. ... 

No.  of  s|)ecie«  on  the  wing, 

MarJi  17.  1893  ... 
.\t>.  u:  ..pL-cies  on  the  wing, 
March  17,  1893 


RcaarlM. 


r.c 

c 

c 

v.C 


36. 

37- 
38- 
39. 
40. 
41. 
42 
4.? 
44 
45 
40 

47- 

49- 
50. 
5«. 
S»- 
53. 
54- 
SS- 
56. 


//(.'• 


c  — 

c  r 

r  — 

v.C  r 

c  r 

c  — 


r 
C 
r 

r 
r 
c 
c 

V.C 

r 

c 

v.C 

c 

V.C  I 

« I 

c 
c 
c 

V.C 

r 

c 
r 
c 

v.C 
V.C 
V.C 
V.C 
V.C 
V.C 

c 


A  few.  1893. 
A  few.  1S93. 
One  oaljr,  1S93. 


A  few,  1893. 

I  One  9,  1S93. 
One  only,  189J. 

As  uttMl  in  Maidi. 


r     Generally  swemu. 


A  few.  1*93. 
A  few,  1893, 


r  '  One  only,  189^ 


Ooe  only,  189^ 
'""nc  only,  1893. 
A  few,  1893. 
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A  few,  1893. 
A  few,  1893. 


I  he  ].aiiciiy  ot  species  iliu  vear  diie  ni.ii  nearly  n-f>reseni  the 
liitlcrence,  for  whut  .vs  liui lerflu--.  >warriied  at  t h i>  I mie !a<;t  year, 
ihcy  are  very  r.ire  now.  Mi.  WiJker  and  [  make  11  a  rtile  logo 
out  every  day  atid  uyic  the  species,  and  I  .io  not  thinK  we  fyive 
missed  one.  It  is  not  the  lacK  of  llowei^,  lor  the  i^  irdens  are 
aglow,  and  rhododendrons  are  wiperli.  1  may  iiirntion  that  <iur 
OOioilie  A'^MiiWimi  CA«iw/t<»ir  (lower  cd  rn.i^niticenl ly  iti  February. 
proandDg  two  cro|»  of  flowers  one  after  the  other  ,  the  tir-t  were 
damaged  and  snapped  oir  short  ai  the  base  oi  the  pe  iiincie. 
cirpeiing  the  ground  with  carmine  Mossoms;  the  sctouil  Woomi 
were  not  ahed. 

Bees  nie  now  active,  cicadaa  and  cra»»hopper>  beginning  to 
siDg,  hut  IB  diminished  numhen.  Hcoiiptera  are  waking  up 
from  their  torpor,  and  coteoptenhcegaiiiKnunieioiis.  I  imagioe 
there  is  not  a  great  destruction  of  pnpK  and  qn,  bnt  tbatuiey 
arc  delayed  iti  emerging.  To-da*  we  bftw  ihellnt  realsoekiiw 
ram  lor  months,  and  as  the  •oftth'Waat  momo-m  ha*  began  te 
make  itself  felt,  I  aniitipate  quiu>  n  bwitor  lifeduring  the  Be» 
few  weeks,  and  will  report. 

Another  interesting  phenomeaoB  has  OOOUfCd  sinoe  I  wtote 
my  firrt  acconnt  of  the  cold  wft ve.  The  Mft-water  flowiiw  Irani 
the  oofth  hi!  cooled  below  tbuMiBnl,  aodftttte  cad  orFeteury 
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was  M  low  M  5^  P.,  hat  iMw  tiacc  recowwtd.  ThoMMds  of 
6ih  died,  or  floaiM  iliMt  tarpid,  tbacrltkal  tampcnUK  having 
jiM  been  readied.  Tliii  Mate  of  thi»laned  about  ihfee  dam. 
The  Chlotte  fithcriMO  Mid  the  fish  iMd  choleta,  and  called 
attention  to  torn  altersiion  in  a  jo<i»-hoiHe  on  an  Uland  in  the 
harboor,  any  tampenog  wiih  which  cause*  ridKBcaa  to  man  or 
beast,  ta^  inteiftring  wiih  the  Faag  Sai !  They  «*e  up  lisbiiw 
for  a  week,  tiot  the  fiih  were  not  diaeascd  m>  far  M  I  eoald 
«ee. 

I  may  note  that  »ince  the  Sanguir  e'^M^'''^"  in  July  last  we 
ha*e  had  peifect  Kraka'ao  funsets,  which  are  only  ju«t 
waninc-  They  were  in  gT^aieit  force  inihc  i>iiiiii"e  of  December, 
an<l  the  fine  a(ter-glow  was  visible  at  tbc  2cniih  an  hour  and  a 
half  alter  «tinart.  It  wa*  5iron(>  enoui^h  to  overpower  the 
zodiacal  light.  SVDNKV  B.  J.  Skkrtchlv. 

Kowloon,  Hotykoes,  March  17. 

P.S.— Mr.  J.J.  Walker.  R.N..  ha$  jtttt  irisiled  the  Happy 
VallcT  aticr  the  lain.    He  findt  the  Iraltcrliiea  nrncfa  mere 

ewnM.  C\  tmmunu,  and  H.  ^lawifft  have  appeared  within 
laat  two  dayi.— March  33. 


The  April  Meteon. 

Or  the  periodical  meteor  showers  I  believe  that,  from  an 
chterrational  point  of  view,  the  April  Lyrids  may  be  regarded 
as  one  of  the  least  intereMing.  The  display  freqaently  disap> 
points  expeclai ioin  and  ewn  on  the  night  of  April  30,  which 
Hnally  rappUea  tiM  vaxituam,  the  observer  often  ilad»  his 
patience  taaed  ii  watcbiog  a  sky  which  gim  not  more  than 
■seven  or  ^gkt  metcoi*  per  hoar  from  all  ladiaMf,  and  not  more 
(ban  one-third  oT  tkeie  fn»  tl»e  apedal  ihower  of  Lyrids. 
lliit  it  not.  however,  tlie  iavariaMe  experience.  Occasionally, 
as,  for  example,  in  1863  and  1884,  the  display  is  a  conspicuous 
oTie,  and  livals  other  prominent  sliewerr,  >uch  as  the  Perseids, 
Orionids,  and  Gcmoilds. 

This  year  the  circnmstances  were  not  altogether  ftvourahle 
ior  observation,  the  cretcented  moon  being  visible  on  April  19 
and  30  during  the  first  half  of  the  night,  and  on  April  2t  her 
setnngdid  not  take  place  until  I4h.  The  sky  was  however 
<}tit  on  April  18,  20,  and  21,  and  the  period  was  a  remarkable 

iKj  tn  [iccount  of  Its  exceptional  heat.  The  maximum  shade 
irni{j<i:iuirc  on  fovr  con^-fcitfive  dayt  w:if  rpfjistered  here  as 
tollow  :— April  10,  75  ,  \|  ril  20.  77  .  .\jiril  21,  Si",  April  22, 
78\  1  h'j  height  .iii.itncrl  on  .\)>ril  21  is  entitled  to  be  regarded 
J*  !t  in  r-  riielt.-i>r  ]iit;ic.il  evrtir.  With  an  atmosphere  M> 
"ilubnoas  the  v*orl;  df  rccT-niinjj  meteors  was  renrfert'l  vcrv 
pleasant,  and  ifrrinilcii  ihc  o I  server  of  night -wati  hcs  ir;  li;Iy 
and  Augvrt  rathifr  than  «i'h  rtperiences  compar.invcly  ratly 
in  the  spring. 

On  April  18  I  noted  9  sliootinf;  sI.ts  in  the  [  \  hour  brtwepn 
Ith.  30m.  and  I3h.,  atvd  of  these  2  or  3  were  L>ri  U.  I'hi- 
^ower  was  so  meai^re  thai  it  was  nut  thought  advisable  lo  waich 
itaprogic^s  through  the  night. 
Oo  April  19  the  sky  was  not  suHiciently  clear  for  observations. 
Oa  April  ao,  between  iih.  ism.  ami  i4h.  25m.,  r  looked 
tMaida  iha  eastaro  <|naner  of  the  sky  and  counted  18  meteors, 
^iwhich  7  waea  Lyrida  with  a  sharply  defined  radiant  at 
*I**V^*  Several  mcteom  were  alto  obaerved  from  a  eoctem* 
pmiysiiower  at  aif+js*  between  t  and  7  Hwiii*.  I  saw 
ins  shower  in  1887  from  the  same  point  oo  April  18-25. 

On  April  21  the  sky  was  hcantilully  clear,  and  I  recorded  29 
■j««ow  during  the  4  hoars  between  iih.  aom.  and  i5h.  25m. 
There  were  8  l.>Tids  which  showed  very  exact  radiation  from  ibe 
point  373"-  34  and  clo*e  to  the  position  detcmhwd  on  the 
preceding  night.  Several  of  I  he  Lyrids  were  fine  meteors  leaving 
7»gl>t  streaks  and  moving  with  modentte  speed.  A  minor 
"lower  was  detected  from  slow  meteon  seen  on  this  and  the 
("Ttvions  ntghi,  at  200' +  9' between  Viigo  and  Bootes.  I  do 
•"^  appear  10  nave  noticed  this  radiant  during  my  oliservalions  of 
las  Lyrids  in  lormer  ye^rs. 

.\pril  22  clouds  unfortunately  prevailed,  and  the  further 
P^TCNs  of  the  display  could  not  be  watched. 

'aking  my  nf>s<»r  vat  ions  fnHf^ftivf  ly,  I  5ft  mef^nrs  in 

'^<li«Ses'i,v:in;;  over  S'  hnin- on  tVic  n;>;ht .  of' A]-iril  iS,  20, 
'  »f  lll,■^<■  ;it.,      iS,  (.r  I  nc  thirtl  ol  the  whole,  belonged 
•the  |,v,,,|  ,^,,v,t.,.     ii,,  :,|, parent  path*  of  the  brighter 
osteon  recorded  we»e  as  loliow-  :  — 
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OaU     G  M.T.  .M»g.       Krnm  To  PratiiMe 

1(^3.  at  •     i  Kadianl. 

.         .  .        ^  no 

April  |H    ...    IJ  <io  ...    I      «.    3^4-f-2  J^    ...    Jjfi  +  StJ     ...  37,-t-fO  ...         *^'o(*  . 

11  %trrak. 

,1    >0  ».  It  aj  »  I    ...  340-^ 49^  M    —  »'S+JJ        V.  jIow. 

,.    M  ...  It  jS      i|      sasH-I)i      )SO+SW  —  aoo-t-  9  ...  SiMt. 
,.   ae  ...  ts  39  ...  I  .M  s«r+««i  »  vit+sj  •»  *r«-l-3)     I'es  awHt, 

•trasle, 

.,  ai  ...  ta  t  ...  I'  „  q«+44  •-  aSt+sri  —  *n+M      V.  alow, 

orcak. 

Jt  ..    12  J4  ...   V  ■--  376+3f>  '  I?    ...  27i4-^4  ...  Slow, 

<lre«k. 

,.    it  ...  13  ■J'''  ...   -I...  ary2-f(.7    ...  '107.^^;        i63.*-6i  ...  Kaiher 

>wift,  Mk. 

Th<»  I.yrid  seen  on  April  21  at  I2h.  J4rp.  »  :i<  very  brilliant, 
.inil  It  Idr  .1  long  streak  between  o  nr:!  H  iMron.v  an.!  ■,lit;hlly 
al*">vc  .\rctnru«.  .\s  thr  iT>e!<>of  travcrHcil  it<.  collr^t•  ol  ?o  degrees 
it  eahibiied  three  ci:;liiir>''-  of  l)|jlir.  mvl  tlie  pl-ues  where  UlCfe 
occurred  were  indicati  J  h>y  Im^hs  kr.ut<  jn  »hc  slrcak. 

One  of  (he  most  important  questions  in  connection  with  this 
comrtary  meteor  shower  is  as  to  whether  the  radiant  shows  a 
dispieeement  in  its  position  as  observed  on  soccessiso  nigbta.  I 
arrate  in  Naturk  for  May  7.  1885,  10  the  efect  that  my  ofaaer- 
vations  on  April  18,  19,  and  ao  of  the  year  mentioned  prosed  m 
rapid  shifting  to  the  costwaids,  and  even  greater  than  that 
recognised  in  the  radiant  of  the  Jnly  and  Aagntt  Pemeidc  My 
later  resolts  confirm  the  supposed  displacement,  bnt  show  that 
it  is  far  le«s  extensive  than  thai  bstted  on  the  fignrei  obtained  in 
i>i8s.  1  append  a  rammary  of  all  my  radianis  for  this  shower 
wiih  the  exception  of  1  hose  obtained  in  the  years  1873  and  1874. 
which  were  certainly  not  vei[y accurate  owing  to  my  inexperience 
in  ihe  work  .It  that  liiue.  In  comparins;  the  various  positions 
included  in  tbc  list,  it  must  be  rememhcred  that  too  much  weight 
should  not  be  given  to  any-one  individually,  bat  that  the  general 
lesiilt  dedacihie  from  them  all  will  ensure  the  most  trustworthy 
conclusion*.  The  first  position  in  the  list,  vii.  thni  for  April  18, 
1885,  is  undoubtedly  too  far  west  to  be  consistent  with  thi-  rviher*. 
white  tlift  'oT.^pril  fi>.  1877,  15  equally  loo  fur  norlh,  1  roiii  the 
'lislnliiition  of  ihr'  r  :i.  li.jtii  s  in  rijjht  ascension  ihcrc  -'riku>t; 
evidence  of  displacement.  Further  ob-'crv u ioii>  will  he  very 
valuable,  especially  if  made  at  the  beginning  .md  endini;  of  the 
shower  on  <ay  .April  16,  17,  and  22  and  2^.  Mat  on  the-e  niphts 
it  is  scarC'-ly  ^imM'-  at  .ill,  so  thai  u  will  -ic  advi»ahle  to  watch 
for  it  daring  the  whole  night,  and  perhaps  to  amalgamate  the 
reinHs  for  a  shnibir  date  In  laveral  yeara. 

Radiant!  of  Lyrids  thtrvti  at  Brittel. 

1885  April  t8  aBo  -t-jj 

1887    „   266  -l-JJ 

1877  April  19  169  -t-jy 

»884   269  +33 

1885     ..   »6«  +33 

18S7     ,.   269  -31 

1878  April  20  273  -f-ja 

'«79     ,  *7«  +35 

"885      „   274  +33 

«887   27'  +33 

"893   i7i  -33 

1878  April  at  273  +33 

1895  *73  +34 

1878  April  92  275  +31 

The  cenststency  of  the  positioni  on  April  to  sufficiently  show* 
that  the  fadlaot  Is  sharply  defined  aad  that  ia  place  may  ho 
delermlaed  with  coasidenMa  precision. 

In  looking  over  the  ofaaervatimM  I  foand  two  trifling  clerical 
errora  in  my  eatalo|pie  of  radiants  printed  ia  the  MttUkif 
NMitt*  for  May,  1890  Radiant  nnmber  toa  was  seen  on 
April  19,  not  April  20,  1S84,  and  numl)«'r  104  on  April  21,  not 
.\pril  20,  1878. 

I  believe  this  shower  lasts  from  .April  l<>  lo  23.  On  the 
former  dale  in  1877  1  recorded  three  of  its  meteors,  and  tho 
radiant  w.i*  indicated  at  263'+  33",  hut  not  with  cerlaintv 

The  very  fine  meteor  of  .April  15  last,  gh.  52m.,  seen  in  ninny 
pans  of  the  country,  was  not  an  early  Lynd,  bat  appears  to  have  be- 


d  by  Google 


6 


NATURE 


[May  4,  1893 


loni^C'l  to  a  radiant  inCasMOpei.i,  nnri  pi>,i.i!ily  tolhi;  ■iime  sysri-m 
which  furnished  ihc  firehall-;  of  A(Ju1  lu,  1S74,  ani  Apr.l  9, 
1870,  with  ra.iiaius  ai  19  f>7  and  i7*  +  57'  respectively,  ac- 
cording to  Von  Niciil.  A  titcbmll  seen  on  May  30,  1877,  had 
a  radiant  at  30"  + 58*,  which  is  virtaally  the  same  pMlliaaM 
the  others.  I  would  be  ](lad  to  hear  of  any  additional  obterM* 
tioMof  tiM  iMn  mcMW  of  April  15,  i8<)J.  or  of  any  of  the 
DaoteOKWOa  MBdMoi  OB  fhoa^litiof  April  18,  20,  and  21  last, 
and  lefemd  to  in  the  fint  of  the  forcsoiqE  ushlct. 

W.  F.  Dkmiiifa 


Smithsonian  Institution  Documents. 

I  00  not  know  whether  yoar  numerons  readers  realise  that 
nuDy  of  the  public  domntents  pablished  by  the  Uoiied  Slates 
GoveraaMBl  and  the  Smithaooiaa  lostttiuion  can  be  obtained  by 
direct  petMml  hmUoUoii  to  tb*  author,  at  least  as  long  as 
oopia  KOMiB  mdiitiflMled. 

The  TOhnBecattded  **MedMaici  oTth*  Atmosphswi,'*  Montly 
ptibliihad  by  the  Sinitfaaoolca  loatlUitioD,  was  oompilcd  in  the 
coafident  hope  of  stimabtiiic  Ae  study  of  this  difficult  subject 
by  Ei^lith-tpeakinff  Mhofin  thrangbout  the  world;  further 
volumes  will  follow  ifit  becomes  evident  that  this  hope  is  being 
realised.  This  collection  of  translations  appeals  eipeciallv  to 
the  mathfmatical  phyaicait,  and  I  ahookl  be  pleased  to  hear  from 
any  on*  who  dawttoslHdy  or  teadi  this  subject. 

Clbvslano  AaB& 

Weather  Bmkm,  W«Aio|!laa,  April  15. 


THE  GENESIS  OF  NOVA  AURIGjE. 

T  r  is  a  common  belief  that  everything  is  created  for  a 
*■  beneficial  purpose,  and  a  commoner  one  that  the 
chief  purpose  is  the  cklectation  of  mankind.  Without 
occupying  the  stilted  position  involved  in  the  acceptation 
of  SOCD  an  idea,  it  can  be  said  that  all  things  that  are 
made  are  useful  for  the  extension  of  knowledge.  Viewed 
from  this  standpoint,  the  universe  is  a.  iield  containing  an 
infinite  nuotber  of  &cts  which  have  to  be  reaped  and 
gumerad  befiwe  they  can  be  thiethed.  In  the  case  of 
the  new  star  that  appeared  in  Aiuiea  last  yeatt  a  rich 
harvest  of  facts  has  been  gathered  in.  Astronomers 
from  their  watch-towers  have  "icanned  the  cetcsti.il 
visitor  through  optic-glassrs :  estimated  its  >;lory  ; 
measured  its  place;  photO(,'r.i;i!ic(l  it,  mul  cmsfrl  it  to 
weave  its  pattern  in  the  -periiMscope.  But  it  is  not 
enouj:h  to  m.ilcc  i)liscr\.itions  .intl  -turc  them  up  in  mui-ty 
librarici  without  the  proiicr  under >t.i!jding  of  their  import. 
M  .ill  events,  tlir  ;,'rc.ut>r  [>i.s'-!blc  ^ood  should  be  wrung 
from  the  facts,  ;ind  .ui  :itiem;)t  •^iinuld  be  made  lo  dis 
crimiiKitf  the  theory  th  it  best  cxplnin';  them.  For  this 
reason  the  subjfi  t  of  Novii  Auri;.;.L-  is  heie  resiisritatcd. 
Theories  ^.ilnre  h.nvc  Ixl'cu  iJiopmimlcd  to  .iccnmit  for 
that  star  s  genesis,  and  the  most  important  are  de- 
scribed in  this  note,  so  that  every  one  can  judge  for 
himself  the  expiunation  which  sufficiently  satisfies  the 
phenomena. 

Before  the  advent  of  the  new  star  of  1866  the 
general  opinion  was  that  such  objects  represented 
new  creations.  Spectroscopic  observations  then  caused 
a  tevubion  of  that  idea,  and  we  find  Dr.  Huggins 

Stiggeating  in  an  italicised  expression,  that  "  tkf  star 
became  nmdenly  enrupt  in  burning  hydrogen  "  ("  Spec- 
trum Attalysis,"  p.  28,  Huggins,  1866).  To  quote 
more  fhOy, "  In  consequence  it  may  be  of  some  great 
convulsion,  of  the  precise  nature  of  which  it  would 
be  idle  to  speculate,  enormous  quantities  of  gas  were  set 
free.  A  larKC  part  nf  th;*  i^as  consisted  of  hydro^^en, 
which  was  burning'  .ibimt  the  star  in  combin.ition  wali 
some  other  clement.  This  li.iiniiii;  l^i^  eUKtlt  d  the  light 
represented  by  the  spcMrum  of  bii^^ht  bues.  The  greatly 
incrc.ised  brightness  of  iht-  spcctnnii  of  the  ntherp.ir;  of 
the  star's  light  may  show  that  this  fierce  gaseous  con- 
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flagration  had  heated  to  a  more  u\  id  iriLandcscence  the 
matter  of  the  photosphere    .As  the  free  hydrogen  be- 
came   exhausted   the    flames    iL;radually   abated,  the 
I  photosphere  hecanie  less  \  ivid,  an<i  the  star  waned  tlown 
i  to  its  former  bnfihtiiess.  '    More  or  less  modified  forms  i  W 
:  this  theory  of  a  fiery  cataclysm  were  afterwards  put  for- 
I  ward,  to  account  for  the  formation  of  Nova  C\gni  in 
j  1876.    Mr.  l.ockycr,  however,  advanced  the  idea  that  the 
outburst  was  due  to  ca:i:iucal  collisions  ( N.\TURK,  vol.  x  vi. 
p.  413)'   in  his  words,    We  are  driven  from  tbe  idea 
that  tbeie  phenomena  are  prodticed  by  the  incandescence 
4  of  large  masses  of  matter  because,  if  tliey  wen  so  pro* 
duced,  the  running  down  of  bnlliBn^  would  be 
L  exceediogly  slow.        na  cenaider  the  ease,  then,  oa  the 
I  supposition  of  smsiQ  masses  of  matter,  wlisre  are  we 
I  to  find  them?  The  answer  is  easy:  in  those  smaU  meteoric 
masses  which  an  ever-increasing  mass  of  evidence  tend.<! 
to  show  occupy  all  the  realms  of  sp.ice."    Practically  all 
the  theories  with  regard  to  the  origin  of  new  stars  are 
modifications  of  one  or  the  other  of  these ;  either  an 
internal  conviilsion,  or  an  external  collisioD,  is  hypo- 
theticated.   Let  us  see  how  each  will  stand  the  test  put 
upon  it  by  Nova  Auriga. 

I  he  disi  nery  by  Mr.  Lockyer  that  the  bright  lines  in 
the  spectrum  of  the  new  star  were  accompanied  I'v  dirk 
lines  on  their  innrc  rcfrant,'iblc  sides  seeme<l  at  once  to 
be  a  striking  confirmation  of  his  views.    The  interpreta- 
tion naturally  put  upoi^  s'jch  a  composite  appearance  was 
that.two  discrete  masses  were  engaged  in  producing  the 
body's  light ;  one,  having  a  spectrum  of  dark  lines,  was 
nuung  towards  the  earth,  while  the  bright-line  ?tar  or 
nebotewas  running awray.  As  Mr.  Lockyer  rcn^  irkedina 
paper  commuiUaued  to  the  Royal  Society  on  February  y, 
1893, "  the  spectrumef  Nova  Aurigae  would  suggest  that  a 
,  moderately  dense  swarm  [of  meteorites)  is  now  moving 
I  towatds  the  earth  with  a  great  velocity,  and  is  distttibed 
by  a  sparser  one  which  is  rsceding.  The  gtcat  agitations 
set  up  in  tlte  dense  swann  would  produce  the  dourk-line 
j  spectrum,  while  the  sparser  swarm  would  give  tbe  bright 
I  lines."    In  spite  of  its  simplicity,  however,  and  its  ability 
to  account  for  the  observed  facts,  the  meteoritic  theory 
did  not  commend  itself  to  themindsof  some  astronomers. 
Dr.  Muggins  clung  to  the  idea  that  the  outburst  was 
the  result  of  eruptions  sumlar  in  kind  to  those  upoa  the 
sun,  but  the  acquisition  of  knowledge  of  the  light  changes 
of  stars  forced  hint  to  withdraw  the  original  suggestion 
that  the  hiininosity  of  a  Nova  is  produced  by  chemical 
combiisiion  {Fortm'i'htl'i'  Re^'ie-:u,  fune  189?.  p.  877V,  in 
fact,  to  rchnquish  entirely  the  ciudc  conception  of  a  b'.iiii- 
ing  world  propounded  in  iJi6t>.    In  its  place  Dr.  Hug- 
K'ins  put  the  view  that  Nova  Aurigic  owed  its  birth  to 
the  near  approach  of  two  fjaseous  bodies.    "But,"  he 
admits  {Itiif.  p.  825),  '  a  uiuat  near  approach  of  two 
{  bodies  of  great  size  would  be  a  greatly  less  improbable 
I  event  than  an  actual  collision.  The  pbeaonwna  of  the 
•  new  star  scarcely  nermit  us  to  suppose  even  a  paitial 
I  collision,  though  it  the  boAes  were  difihsed  enough^  or 
tbe  appraacb  close  eaough,  there  nay  have  been  possibly 
some  mutual  interpenetration  and  mingling  of  the  ram 
I  gases  near  their  boundaries." 

"An  explanation  which  would  better  accord  with 
what  we  know  of  the  behaviour  of  the  Nova  may, 
perhaps,  be  found  in  a  view  pu:  forward  many  ycsrs 
ago  by  Kiinkerfues,  and  recently  developed  by  Wilsing, 
]  that  under  such  circumstances  of  near  approach  enormous 
tidal  disturbances  would  beset  up,  amounting,  it  may  be, 
to  partial  defnrm.ition  in  the  case  of  a  gaseous  body,  and 
producing  siiii'iLietuly  ^re.it  <  hanges  of  pressure  in  the  in- 
terior of  the  bodies  to  ;^ivc  rise  to  enormous  eruptions  of 
the  hotter  matter  from  wiil'.ui,  luunensely  greater  but 
I  similar  in  kind  to  solar  eruptions.     Serious  objcrtifsns  to 
liie  Kiinkerfues- Wilsing  hypothesis  are  pointed  mii  by 
I  Herr  Seelinger  {Astr,  Aatk.,  No.  3118,  and  NArt;K[l, 
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December  S,  1892).  He  show!>  that  the  statical  theory  of 
tides  that  has  been  applied  is  entirely  inappropriate  to 
the  case,  and  also  that  the  hypothesis  involves  assump- 
tions tunounting  almost  to  impossibilities.  In  the  first 
plao^  the  pairing  of  the  bright  and  dark  lines  makes  it 
BCCUSary  to  assume  that  the  two  bodies  engaged  were  of 
similar  chemical  constitution,  one  having  an  absorption 
spectrum  and  the  other  an  equivalent  radiatkm  ^ectrum. 
But  if  «ve  make  thit  nnthfatkable  tuppotition,  a  fatal 
■objection  has  been  pointed  ont  by  Mr.  Maunder  (A  «oxi/- 
ltd£,t,  June  1892).  It  is  that  the  bright  lines  ought  to 
have  their  refrangibility  increased,  not  decreased  as  the 
spectroscopic  observations  show  them  to  be.  In  other 
words,  the  erupted  matter  wuuIJ  ;i|»pro.u  h  slic  c.irth,  not 
recede  from  it.  This  single  undisputable  fact  enectually  1 
•jo poses  of  the  chromospbcrtc  hypothesis  to  which  refer- 
tuct  H.is  been  made.  I 

Another    hromospheric  theory  i:i  which  only  a  single 
star  is  involved  has  been  put  (orw.ud  by  Father  .Sut 
gre.lsej  Ol'\€>-  i!.  >  y ,  IJrtohfT,   i:-yJ;      After  de- 

vt  rii)in^'   the  speLtrum  he  says,  "  ll  is  only  note!,sary. 
thereJorc-   :<>  <  (insider  the  con<litions  under  which  the 
blue-Side  shift  of  the  Nova's  Imes  should  produce  the 
absorption  etTect  while  the  red-side  parts  show  unclouded  : 
radiation.    .\  great  cyclonic  storm  of  heated  gases  would  j 
produce  this  double  if  the  heated  gases  were  rushing 
towards  us  in  the  louer  depths  of  the  atmosphere  trend-  I 
h^ Upwards  and  returning  over  the  'stellar  limb.    In  the  .' 
Jower  positions  the  advancing  outrush  would  be  screened 
by  a  great  depth  of  absorbing  atmosphere,  while  as  a  high 
Ktnitiiig  current  its  radtatioo  would  be  along  a  cl^ 
line  to  our  spectroscopes.*'  This  expbutation  is  plausible 
enough,  but  it  does  not  go  to  the  root  of  the  matter.  , 
How,  for  instance,  does  Father  Sidgreaves  account  for  | 
such  a  tremendous  eruption  as  that  rojuired  by  his 
hypothesis      It  is  difKcult  to  believe  th.it  internal  forces 
CDuk!  b.>i?tain,  for  tuo  months,  \  stre.iiii  of  gas  rushing 
earthward  1  with  .1  vcUicity  of  .ibout  ^ijo  niilcs  per  second, 
•lt  d  then  curving  round  ar.d  receding  at  the  rate  of  300 
niiics  per  second.    And  the  idea  becomes  still  more  in- 
compreherj?!  ble    when    we    remember   that    the  body 
possessing  this  marvellous  store  of  cnerj;y  wa?  quite  in- 
visible before  December,  iXiji.     I'ntil  i-  .ither  .Sld^^rc.lvt•s 
explains  the  machinery  by  which  the  terrific  whirl  oi 
chromospheric  matter  was  started  and  kept  Up, his  theory 
can  hardly  be  seriously  discussed. 

As  has  already  been  remarked,  Ml*.  Lockyer  was  the 
originator  of  tlie  theory  that  Xovas  repieeent  the  result 
of  the  collisioos  of  small  masses.    On  diis  theory  the 
broadened  character  of  the  lines  in  the  spectrum  of  Nova 
Aurigoj  IS  expbined  by  supposing  that  different  parts  of 
the  colliding  swanns  of  meteontet  were  moving  with 
diflerent  velocities,  or  with  the  same  velocity  in  dmerent 
^iiicctions,  Several  modificatioiis  of  the  meteoritic  t  h  e  o  r\ 
have  been  published.   Mr.  W.  H.  Monck  has  suggested 
that  a  star,  or  a  swarm  of  meteors,  rushing  through  a 
gaseoas  nebula  afford  the  best  explanation  of  the  phe- 
aomena.    The  only  difference  between  this  idea  and  that 
of  Mr.  Loi:;<yet  '=,  is  that  the  nehuU  is.  supposed  to  con- 
sist of  j^  .t,eous  instead  of  meteoritic  partit  les  lln;, 
from  a  cl\ inmical  point  of  view,  there  is  no  distincUoa 
tictnecr.  ;hc  two,  for  it  is  well  known  that  I'rof.  G.  H. 
Darwin  I'.dH  proved  th.it  the  individual  meteorites  of  a 
swarm  would  behave  like  th.e  indiMdual  particles  of  a 
KU.   Retcinng  to  the  collision  with  a  gaseous  nebula, 
Mr.  Monck  says  {Journal  of  the  British  Astronomical 
•■^iicoW/flw,  January,  1893):  "The  previous  absenre  of 
nebular  lines,  even  if  clearly  proved,  would  not  be  con- 
riijtivc  as  to  the  non-existence  of  such  a  nebula,  for  its 
'triip-crature  may  not  be  high  enough  to  produce  these 
"nes  until  raised  by  the  advent  of  the  star.    A  consider- 
*ble  proportion  of  Nov*,  however,  appear  to  be  con- 
with  known  nebuUe.   Irrt^elarittcs  in  the  nebulae 
produce  the  observed  ioctuations  of  light,  and  if 
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the  relative  velocity  was  considerable  the  bri;.^lit  gas-lines 
of  the  nebula  would  be  distinguishable  from  the  dark 
absorption  lines  of  the  star.  The  bright  lines  would  be 
broader  than  usual,  because  the  velocity  of  the  portion 
of  the  nebula  adjoining  the  star  would  be  partially 
destroyed  and  toe  luminous  gas  would  thus  be  moving 
with  different  velocities  The  heating  being  confined  to 
the  surfiiM  of  the  star,  the  cooling  would  take  |dace  more 
rapidir  than  after  an  ordinary  colUtion.  But  if  the  star 
tra veiled  far  through  the  nebula  in  a  state  of  intense  in- 
candescence, portions  of  the  surface  would  from  time  to 
time  be  vaporised  and  captured  by  the  nebula,  the  mass 
of  the  moving  star  thus  diminishing  at  every  step.  It 
niit;ht  even  end  in  (  ornplete \.iporisation,  as  meteors  are 
iometinies  vapotiscd  m  our  atmosphere.  Herr  Seclia- 
ger  has  worked  nut  mathematically  a  theory  {Ailr.  A'ach. 
No  --tW^.  and  NArbRii,  vol.  xlvii,  p.  137)  very  similar  to 
that  of  Mr  Monck.  lie  supposes  that  .1  body  enters  a 
cos;iiif  <  loud,  such  a«i  Dr.  Max  Wolfs  photo<Traphsshow 
to  be  widely  ?tattcic<l  through  sp.icc.  Whatever  the 
constitution  of  snch  a  nebulous  mass,  colli>iott  with  it 
causes  an  increase  of  tcnipcr.iture,  and  a  vaporisation 
of  some  of  the  constituents  of  the  colliding  body.  The 
process  is  precisely  similar  to  the  entrance  of  a  meteor 
into  the  earth's  atmosphere.  Accordin|;  10  Herr  Seelinger, 
Nova  .-\uriga;  was  produced  in  this  wise.  A  dark  body 
was  rushing  earthwards  through  space ;  it  came  to  a  mass 
of  nebulosity,  the  light  of  which  was  so  feeble  that  the 
^e  could  not  appreciate  it ;  the  collision  caused  an  in- 
cteaae  of  tempentitre  and  of  luminosity ;  the  heaping  up 
of  the  glowing  vapours  ia  ftontof  the  coliiding  body  pro- 
duced the  spectrum  of  dark  lines,  and  the  bright-line 
spectrum  was  given  by  the  vapours  left  behind  as  the 
body  moved  onwards.  These  vapours  would  quickly 
assume  tlie  velocity  of  adjacent  parts  of  the  nebula, 
hence  the  d  irk  lines  would  appear  on  the  more  refrangible 
sides  of  the  bright  ones  in  the  manner  observed. 

Mr.  .Maunder alsofavoiirs  acollisiontheory^/^'wowWj^*', 
June  1892),  his  idea  being  that  a  long  and  dense  swarm 
of  meteors  rushed  through  the  atmosphere  of  a  star,  and 
produced  the  phenomena  exhibited  bv  Nova  Aung.e 
.\*.  the  stream  pa-^sed  peri.-»stron,  the  spectrum  of  the 
glowini;  meteorites,  and  tli.u  of  the  constituents  of  the 
stellar  atmosphere  with  which  they  were  colliding,  would 
appear  together  with  the  absorption  spectrum  of  the  sur. 

From  what  has  been  said  it  will  be  seen  that  none  of 
the  collision  theories  .irc  substantially  dilferent  from  that 
laid  down  by  Mr.  Lockyer  in  1877.  It  has  been  asserted 
that  the  meteoritic  theory  is  not  competent  to  explain  the 
observed  facts,  but  the  opponents  have  generally  omitted 
to  specify  iu  imperfections.  One  oT  the  commoiMil 
obyectionaistbtt  the  rnt!;sioo  of  two  meteor  swaimt  would 
be  accompanied  by  a  ^  ci  y  considerabte  stadcenim  of  the 
rate  of  movement  Against  this  can  be  Wfed  SeeHngeHs 
proof  that  the  great  relative  velocity  indicated  by  the 
spectrum  could  remain  practically  unchanged,  and,  in 
spite  of  this,  enough  kinetic  energy  could  be  transformed 
mto  heat  to  cause  a  sup<;rhci.>l  mc.inde-i  ence.  Aiuuher 
objection  is  that  it  is  imjjo^sible  to  concen  e  of  meteor 
swarms  of  such  magnitude  that  thou^li  ruihiny  •.hrouj^h 
one  another  with  a  relative  \  elocity  of  more  than  seven 
hundred  miles  per  second,  di>cniani;lenicir.  d;d  not  t.ike 
place  until  two  or  three  months  had  elapsed  lii  the 
light  of  laiier-d.iy  revelations  ofastronoinu  al  photography, 
this  ol'jeclion  becomes  a  mere  cavil.  The  lone;  exposure 
photographs  t:iken  in  recent  years  show  that  -,p.u  c  i>  full 
of  nebulous  matter,  and  the  "  stream  of  tendency "  is 
towards  the  idea  that  such  masses  arc  not  gaseous  but  of 
meteoritic  constitution.  Now  a  simple  calculation  proves 
that  even  if  Nova  .\urigEe  had  a  parallax  of  one  second  of 
arc,  the  whole  of  the  luminosity  received  up  to  the  end  of 
April,  1892,  could  have  been  produced  by  the  colli  sion  of 
two  bits  of  nebulous  matter,  each  of  which  would  subtend 
an  angle  at  the  earth  of  iese  than  half  a  minute  of  arc 
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Study  it  is  not  too  mwli  to  auoine  the  eiitteBce  of 
ineteoritic  swumt  of  suck  comjMratlvel^  smalt 
dimensions. 

In  some  inddental  remarks  upon  temporary  stars,  Mr. 
Maunder  agreed  with  Mr.  Lockyer  in  \i<yo  {Journal  oj 
the  Hritish  Astronomical  Association,  vol.  i.  No.  i,  p.  29) 
that  they  "  must  be  stars  in  quite  another  sense  to  our 
sun.  The  rapidity  with  which  tiicir  brightness  diminishes 
is  plain  proof  of  thU.  >  )nly  small  bodies  could  ( ool  so 
rapidly,  and  since  dc^jjite  their  vast  distance  (or  iheir 
jj.u.ilLix  ih  inSL'nsiblu,  these  Nov.is  show  themselves  con- 
spicuous, we  are  oblitjed  to  explain  their  bnlljuncy  by 
C<ni>idcrin5j  thctn  as  Consisting  of  ag^jre^jations  ot  such 
smalt  bodies  ;  the  total  extent  and  mas&  at  the  swarm 
making  up  for  the  insignificant  size  of  its  components." 

It  will  be  seen  that  Mr.  Lockyer's  theory  fits  in  with 
these  observations  most  aptly.   "  New  stars,"  lie  says 
(Kojr.  Soc.  Proc,  vol.  xliii.  p.  1541, "  wlietberseen  in  con- 
nection withnebda-  or  not,  are  produced  by  the  clash  of 
meteor  awanns.    Clearly,  as  tlie  swann  cooled  down 
after  the  oollision,  we  should  find  its  spectrum  tend  to 
assume  the  nebular  ty^pe."  It  is  quite  immaterial  whether 
the  chief  nabolar  line  is  considered  to  be  due  to  magne- 
sium or  not.  According  to  the  meteoritic  hypothesis,  a 
new  star,  as  it  diminishes  in  brilliancy,  and  presumably 
in  temperature,  must  degrade  towards  the  condition  of  a 
nebula.    Accept  the  observations  in  proof  of  such  a 
transformation,  and  the  idea  that  ncbiili;  ,-irc  entirely  ■ 
composed  of  glowin;.;  gas  becomes  unteii.ible,  unless  ii  is  , 
believed  that  a  Nova  incrcises  in  temperature  as  it  diin:n- 
isties  m  brightness.    On  the  oiljcr  hand,  ihe  change  of  a 
new   star  into  a  nebula  gives  strong  support  to  Mr. 
Lockyer's  view  that  nebula?  are  low  temperature  phe- 
nomena.    In  a  paper  "  On  the  Causes  whi  rh  i'roduce  the 
Phenomena  of  New  Stars  "  ,  I'hil.  'lYans.,  vol  <  Ixwii.  ( i8<;)i) 
A.  pp  397--!  l3)  Mr.  Lockyer  shows  that  the  spectroscopic 
observations  of  Nova  Loronae,  Nova  Cygni,  and  .Nova 
Andromeda:  are  in  agreement  with  his  hypothesis.  It 
was  therefore    expected    that  Nova    Aurigx  should 
assume  the  characteristic  badge  of  a  nebula.    The  ex- 
pectation has  been  strikingly  realised.    In  August,  1892, 
the  star  revived,  and  on  the  19th  of  that  month  Prof. 
Campbell,  of  the  Lick  Observatory,  wrote  the  following 
account  of  his  observations  of  it  {lAstr.  Naek.^  No.  3133):— 
'*Thc  brifl^test  line  pteviously  observed  was  resolved 
into  three  luies,  whose  wave-lengths  were  about  $01, 496, 
and  486,  which  were  at  once  recognised  to  be  the  three 
characteristic  nebular  lines.    The  same  morning  Prof. 
Barnard,  using  the  36  inch  eqiiatoiial,  obser\'ed  the  Nova 
as  a  nebula  3"  in  di.uuctci,  with  a  tenth  magnitude  star 
in  its  centre.    Thus  the  nebulous  character  of  the  obiect 
was  independently  established  by  twu  entirely  ddkrent 
methods."    Writing  on  the  same  subject.  Prof.  Barnard 
remarks  Mf/r.  Nach.,  No.  3143):— "I  think  it  unques- 
tionable th;it  had  any  ilcc  idcd  nebiilo:,.t\  existed  about 
the  star  at  its  tirsl  a])i>carance,  it  would  have  liecn  detected 
in  observations  wit li  the  36-inrh.  csijccially  "  lien  tlie  star 
had  faded  somewhat.    So  it  is  clearly  evident  that  there 
has  been  an  actual  transformation  in  every  sense  of  the 
word  of  a  star  into  a  nebula  within  an  inter\'al  of  only 
four  months."    Herr  Rcnz  h.asalso  observed  the  nebular 
character  of  the  Nova  by  means  of  the  Pulkowa  refractor. 
On  the  other  hand,  one  or  two  ob^erverl  have  been  unable 
to  detect  the  nebulosity,  and  it  does  not  appear  on  Dr. 
Robeits's  photograph  of  the  i^on.  It  is  impossible,  how- 
ever, to  thmk  that  an  obaerver  of  Prof.  Barnard's  calibre 
could  have  been  deodved  in  the  anatter ;  hence  the  con- 
flictiiig  obewvatioiM  are  pRAahly  accounted  for  by 
Auctoatioos  in  the  extent  and  brightness  of  the  nebulosity. 
The  fact  that  Dr.  Max  Wolf's  photographs  of  the  Nova 
fail  to  show  any  haziness  round  the  star  goes  for  nothing, 
for  :i  ))al(  h  3    in  diameter  could  not  be  distinguished 
irom  a  puinl  upuu  the  !>calc  uf  hi5  pictures. 
The  spectroscopic  evidence  of  the  nebular  diiracter 
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of  Nova  Aorine  In  its  old  aga  does  not  nst  merdy  apon 
Prof.  Campbefl's  observations.  Prd;  Copdand  examined 

the  speciriim  on  August  35  and  36,  and  also  Mr.  J.  C 
Lohse.    From  the  measures  obuined  de  mean  values 

assigned  to  the  two  brightest  lines  were  A  500*3  and 
^  4ij;'~,,  uiiile  a  fainter  line  was  seen  in  the  position 
X  5801,  which  H  also  the  position  of  a  bright  line  found 
in  the  VVoJf-Kayet  -tars  and  Nov.i  C  ygi'.i  .\aTLTRE 
vol.  .><lvi.  p.  4''4  .  Mr.  1  owler  lias  also  observed  the 
two  Isnes  at  5006  and  4:j56  < If'ui.  vol.  xivii.  p.  v>(l  But 
;>ftlia[)s  the  most  convim  inj;  of  all  testiiimn  cs  is  con- 
tained in  a  paper  by  Herr  Gothard  on  the  spectrum  ol 
the  new  star  in  Auriga  as  compared  with  the  spectra  of 
planetary  ncbul.t  (Monthly  Notices  R.A.S.,  vol.  liii,  n.  55). 
The  author  has  photographed  the  spectra  of  a  number  of 
nebulse,  and  compared  the  results  with  his  photographs 
of  the  Nova  spectrum.  "Eadinew  photograph,  '  says  he, 
"  increased  the  probabUity,  which  may  be  considered  as 
a  proved  fitCt  that  the  spectrum  net  only  resembles,  but 
that  the  M^tet  mtd  iheptsition  of  the  lines  sh&w  it  to  6e 
idtHttcatwM  the  ^tra  of  the  ^aiutary  nebula.  In 
other  words  the  new  sur  has  changed  into  a  planetary 
nebula."  In  the  face  of  this  array  (rf  facta  nothiog  could 
appear  to  be  more  satisfactorily  established  than  the 
descent  of  the  Nova  to  the  condition  of  a  nebula.  Up 
to  the  present  only  one  observer,  Dr.  Huggins,  has  de- 
livered himself  of  a  contrary  conviction.  His  observa- 
tions have  led  hini  to  believe  that  "  the  bnglit  band  in 
the  Nova  spectrum  is  icsolvcd  into  a  long  group  ol  lines  ex- 
tending; tlirough  about  fifteen  tenth-metres"  when  a  high 
dispersion  is  employed  {Astr.  Nach.,  No.  3153).  This 
observation,  however,  has  not  been  confirmed, hence  it 
cannot  be  "  itnpbci'.ly  accepted."  It  can  hardly  be  d.s- 
cussed  until  I'r.  Huggms  >;ives  a  more  explicit  dcicrip- 
tion  of  the  number  and  positions  of  the  individual  lines 
he  has  seen. 

Such  are  the  theories  with  regard  to  the  origin 
of  Nova  Auriga:  and  new  stars  generally.  From  the 
suney  we  see  that  Huggins'  theory  of  burning  worlds 
suggest^  to  account  foi  the  appearance  of  a  new  star 
has  gone  the  way  of  Tycbo  Brahe's  idea  that  such 
bodies  are  new  creations.  Any  and  all  chromospheric 
theoiiw  tiSL  to  explain  the  transformation  of  the 
Nova  into  a  nebula,  so  they  should  be  abandoned.  And 
finallv,  the  whole  sequence  of  spectroscopic  phenomena 
is  ex'plain.iblc  on  the  hypothesis  that  the  light  was  pro- 
duced "  by  the  clash  of  meteor-swarms.  From  the 
point  of  view  of  the  meteoritic  hypothesis  things  could 
hardly  have  turned  out  more  '■.ni-f  ictorily  th-nn  they 
have,  yet  at  least  one  carping  critic,  after  Ijeing  forced 
to  admit  the  testimony  of  his  eyes  t!iat  the  N  jv  i  now 
exists  as  a  nebuia,  ha«i  ventured  to  siy  that  the  t.ict 
tells  against  it.  ll>>w,  forsoo:h  -  .Simply  to  m  »kc  such 
a  statement  without  b.v  kmg  it  up  reminds  one  ver)' 
forcibly  of  m  id-'h.rowmg.  Let  the  blows  to  the  hypo- 
thesis be  fairly  given,  and  as  fairly  met,  for  only  by 
sach  means  can  tbe  truth  prevail. 

Richard  A.  GR£GORy. 


THE  ROYAL  SOCIETY  SELECTED 
CANDIDATES. 

■  'PHE  following  fifteen  candidates  were  selected  on 
Thursday  last  (April  37)  by  the  council  of  the 
Royal  Society,  to  be  iccommended  for  election  into  the 
Society.  Tbe  bdlot will  take  place  on  June  rat 4  pak 
We  print  wUb  the  name  of  each  candidate  the  statemeot 
of  hts  qndilkations. 

WiLUAM  BVHMSIDK,  M.A., 

Professor  o\  M;ii1iem»tic*  at  the  Royal  Naval  Colleije,  Gre«n- 
wich,  f  ormerly  Fellow  of  Pembroke  College,  Cambridge. 
Author  m  tbe  followlflg  papas  among  otbeist— "Oo  Dt^. 
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water  W;nes  rt-sul'.im;  fr.irii  a  LiiuUcvi  Ou^. oal  Disturbance,'" 
"  <  >n  iKl-  small  \\  ;iv«-Motions  of  a  Heterogeneous  Fluid 
under  Gtivuy  Lond.    Ma(h.  Soc. ,  vol.  xx. ):  "On 

Functions  detennined  by  their  DUooatinttitics  and  by  a  Certain 
Form  of  Uouodary  Condition,  and  "On  a  Certain  KieoMnn's 
SoHace"  {Md.,  vol.  udi) ;  "On  a  Glut  of  Aalomorplik 
Fnnctiow,"  with  a  "  Farther  Note,"  and  "On  tbe  Ponu  of 
HypereUii^  IntcRrali  of  the  Fint  Clm.  wbkh  are  Expressible 
a»  tlw  Son  of  Two  Elliptic  Inttgialt''  {iM.,  vol.  xxiii.) ; 
"The  Elliptw  Fnoctknt  of  }  K.,  &c. ; "  " Centre  of  Prc»urc 
of  a  Plaoc  Poljrgom"  {M*t$tm^  «f  Ufath..  vol.  xii.)  ;  "On  i 
Certain  Spherical  Harmonics  '  [iiiU.,  vol.  xiv  ):  "On  the  j 
Trisect  ion  of  the  Teriixl  for  \Veierstra«'«  Elliptic  Functions  " 
{ihiJ.,  vol.  xvi. );  "On  the  Potential  of  an  Elliptic  C"ylii>der  " 
{tbui.,  xviii.);  " Geon»etrical  Interpretation  of  a  Condition  of 
Integrability  ; "  "The  Lines  of  Zero  Length  on  a  Surface  as 
Corvilincar  Co-ordinates  ; '"  "  On  the  Propajpwion  of  Kncrgy  in 
the  Electro-Magnetic  Field"  {xkid.,  vol.  xix,);  "On  the 
AdditioO'Theorein  for  Hyperlwlic  Functions;''  "On  a  Caie 
nf  S;f  caroing  Motion  ;  "  "  .\  Property  of  Linear  Suhstitutionn  ;  " 
■'  A  I'roperly  of  Plane  lM>thennal  Curves;''  "On  the  Dif- 
fr-n  ntiai  Equation  of  Confocal  Sphcro  Conic*  "  (ibid.,  vol.  xx.) ; 
"  '  '[1  the  Jacobian  of  Two  <,)iiudralics  and  a  Sy-tcm  of  Linear 
h.<.|uation^, "  "On  the  Form  of  Closed  Curve*  of  the  Third 
Class;"  "On  Linear  Transformations  of  the  Elliptic  Dif- 
ferential" 'iHJ.,  vol,  xsi. '  :  "On  Use  Division  of  the  Flliptic 
I'c; ii'jiis  liy  I)  1;:';..'.,  v^jI  wd,  i  .  "  '  >n  llu-  I'.iilition  uf  I  jicTj,')' 
iic'iWvcri  liie  ItausUtury  and  RoUauHa;  Miitiuns  i>:  .i  Sl-; 
Xow  Homogeneous  Spheres"  (Klin.  Trau  .,  iSS8  ,  "On  n 
Simplified  Proof  of  Maxwell's  Tbcoreoi  (in  the  Kinetic  Theorv 
of  Ga^es)  "  iFdin.  Froc.  18871  i  "  On  the  Theory  of  FtUMtiont' 
(Camb.  Phil.  Proc.,  vol.  vii.i. 

Wymdham  R.  Dunstan,  M.A.,  j 

PliofeMor  of  Cheaifttry  10.  and  Director  of  the  Retearch  1 
LabdntOfy  of.  the  Phannac—ticil  Society  of  Gvaat  &itaan. 
LceliiKr  on  Chemlstrv  la  the  Uedinl  School,  St.  Thoaas'« 
Hoapital.  Author  of  numeroua  pepen  on  Clmaiilfy  aad 
Cbeaical  Pharmacology,  ^.1,'. ; — "Tm  Action  of  Alkalis  on  the  ' 
NUfoparaffins " ;  "  The  Phy«iuloi>ical  Action  of  the  ParaOiaic 
KHllIca"  (Proc.  Roy.  Soc,  1891— the  first  of  a  Mtici  of 
flMcn  in  conjunction  with  Prof.  Cash,  F.R.S.);  "Contri. 
MtiolS  to  our  Knowledge  of  the  Aconite  Alkaloids"  :  "Tlie 
Ocetirreace  of  Skatole  in  the  Vegetable  Kingdom";  "The 
Constituents  of  the  Artificial  Salicylic  .\cid  of  Commerce  and 
a  method  of  producing  the  pure  and  for  medidaal  uie. "  UU- 
tisguished  as  an  Investigatrtr,  and  tut  the  interest  wMch  he  has 
taken  ia  Educational  Qnetliona. 

William  E1.11-. 

F.  k.A.S.,  F,  k.  Met.  Soc,  M«-mb.  In,!.  Elect  Eng.,  late 
President  of  Roy.  Meteorol.  Sdc  ,  Superintendent  of  the 
Magnetical  «nd  Mcfc-irolrKjica!  f  i.-ji  irjtnon!,  Royal  Ob&crvatory, 
'  jrctrnw  ich.  Cunnccicil  'he  Ri>v.il  Observatory  since  1S4I, 
■i!t'\  Mrur  1S75  h:l^  tic'^ti  SuMfriiiirftHlriil  'if  t'  •  Msfjnelicsl  .ind 
Mclcorui^-ij^ical  [ 'fj'.^r!  nicnt.  i-'i.jr  L-i^h't-cn  yt.u,  in  irviMj-jly,  in 
adUiHotj  iw  aiUyuuiiiiCul  wmi;,  li.Til  vli;vri;tr  mI  iht-  Chronomcler 
and  Time  Signal  Department.  Fir^-  sh.jwui  Iviw  t.jiii|ili'ii.ly 
the  long  series  of  Greenwich  iiiajjtictit  ub:itrv.i;iuai  cujiiimjcd 
the  existence  of  sympathetic  variation  between  M>lar  spots  and 
icrrestiiai  magnetism,  for  horizontal  force  as  well  as  for  declina- 
tioB.  Anoog  other  werkit  earned  out,  on  the  English  side, 
the  whole  of  the  omnlioo*  In  lb*  telegraphic  dctermtnacion  of 
the  toocitede  of  Cawo,  in  which  a  mbmarioe  Une  of  aboat 
la  length  waa  mcd  in  an  oabralcen  drcoit.  His 
I  of  these  opemlou  b  clvco  in  the  British  "  .\ccount 
of  the  Obecmtlooa  of  ttie  Ttamnt  of  Veniu,  1874."  Applied 
the  principle  of  the  galvanic  lagulatlon  of  clocks  to  the  rmila- 
lion  of  a  chronometer.  Was  mnDerly  Observer  in  Diiraam 
University  Observatory,  his  astronomical  work  during  this  time 
being  published  in  the  AUrottamiitht  Nothrichttn,  vols,  xxxv., 
xxxvi.,  and  xxxvii.  Is  the  aalhorof  a  paper  in  the  Phil.  Traits. 
"  On  the  Relation  between  the  Diurnal  Rar^e  of  Magnetic 
Declination  and  Horizontal  Force,  as  observed  at  the  Royal 
Observatory,  Greenwich,  1841  to  1877,  and  the  Period  of  Solar 
Spot  Frequency."  of  papyri  in  the  Afe»mr$  and  MttUhiy 

Svlictf  of  thf  Roy,   .\s:ron.   Soc.  the  QntiH,  Jaurm,  Xaji. 
MtUmrH.  Sm.,  and  other  scientinc  jounuUs. 
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J.  COSSAR  EWART,  M.D., 

Professor  of  Natural  History  in  the  University  of  Edinburgh. 
An  original  investigator  in  varior.%  'Hefmrt meats  of  Zoology  and 
Comparative  .\natomy.  Author  of  valu.tble  biological  memoirs 
communicated  ti  the  Roy.i]  S  nicty  ;jriti  t.  various  scientific 
journals,  his  rcM:-i:i:hc=.  on  the  1  jcumotive  System  of  the 
Echinodermata  having  been  selected  by  the  Council  of  the 
Royal  .Si)cicty  as  the  subject  of  the  Croonian  Lecture  of  1881. 
He  was  appointed  in  187S  to  the  Chair  of  Natural  History  in 
the  University  of  Aberdeen,  and,  subse<|uently,  to  the  corre- 
sponding chair  in  the  I'niversitv  of  Edinburgh.  This  last 
po*t  he  now  fills.  H.-  is  .i  infniNrr  4  ih?  l  i>h(.Ty  fiiurd  of 
Scotland,  and  in  a.',  i^ik^uM  caga^cu  uodcc  iht;  (.o-upcration  of 
the  Board  in  important  observations  and  experiments  on  the 
Natural  History  of  the  Herring.  .Xuthor  of : — "The  Develop- 
ment of  the  Electric  Organ  of  /^aia  batii"  ;  "The  StfttCtttie 
of  the  Electric  Organ  of  A'dM  cireu/arit" ;  "The  Eleeule 
Orcan  of  h'aia  tadkUa''  {VVA.  Tians.,  lSS9>J  "The  Stfoettlie, 
Relations,  Progressive  Devriopment  and  Growth  of  the  Elccicie 
Oicaa  of  the  Skate"  <iM/.,  1892  ;  "The  Cranial  Nerves  of 
Etasmobranch  Plihes " (Trans.  Roy.  Soc,  Edin.). 

William  Tennant  (;airdner,  .M.D.  (Edin.), 
Hon.  LL  D.  (Edin.).  F.R  f  P  ^Edin.}.  Hon.  M.D. 
(Dublin).  F.  K.Q.C.P.  (iitSn.!  ,  Physician  in  Ordinary  to 
H.M.  the  <Jueen  in  Scotland.  Professor  o(  Medicine  in  the 
University  of  Glasgow.  Since  his  graduation,  in  1845.  t'-i'* 
ni.iflr  ntimcniiis  cnnrriliijtinins  ro  thf  ^cirnce  of  Mcliciiif,  more 
csi.c-.jully  ;n  the  iriiartmtT;: s  uf  1  .illi  ilo^^y,  I'nhlk'  llc.iUhand 
Hygiene,  and  Ciinicai  Medicine,  iif  i>  fj^'rK-r.illy  ic';o^;Mi-ed  as 
one  of  the  foremost  physicians  of  his  lime,  nnd  hi  ,  status  m  ;hc 
profession  it  indicated  by  the  fact  tliftt  ht-  h.is  -ictid  is  Pr-jiidcot 
of  the  iJrMi^h  Medical  -Vssociaticin.  i'ur  icvcr.d  years  he  acted 
as  the  first  Mciii-nl  Offifirr  of  Ht:;iltli  f.-r  the  city  nf  (  jlngow, 
and  it  is  well  knusin  (fial  tiic  "nf.isurcs  lie  tlicn  imii-ttfii  lor 
•iecarint;  the  he;ilth  ol  tUc  tJiiiaiuiuly  s'l  jii  nuleiiiily  lowered 
tlie  ilt  ath  i.ntf  dI  the  city,  and  have  -en  l.iiijely  adopted  both 
at  iuiiiic  ami  altruid.  Dr.  Gairdner  liju  held  the  chair  of 
Medicine  in  the  University  of  Glasgow  for  thirty  years,  and  he 
xi  distinguished  as  a  teacher  as  well  as  an  investigator  into  the 
phenomena  of  disease.  Dr.  Gairdner  ius  ptblished  theilllow* 
iog  works:— <i>  " Conuibutions  to  the  Patheloey  of  the 
Kidney"  (184!);  (2)  "  Faiholo<ical  Anetomy  of  Bronchitis 
and  on  Branchial  Ohttniction'*  (tSso):  (3)  "Pathology  of 
PettaardlUs"  (1860) j  (4)  "Clinical  Medidne"  {1862);  ($) 
"Public  Heilth  in  Relation  to  Air  and  Water'  (1862); 

(6)  "Alcoholic  Stimulants  in  Treatment  of  Fever"  (1864)5 

(7)  "  Study  of  Fever  in  Glasgow  **  (1865)  ;  (8)  "  On  Articulate 
Speech  and  .\phasia  ';  1866} ;  (9)  "On  Antipyretic  Treatment 
ol  Specific  Fever  "  (l878>;  (to)  "Clinical  I.ectarcsi  "  (1877)  ; 
(11)  "  .\ngina  F'ectoris '  in  Reynolds's  "  System  of  Medicine  '' 
(1877)  J  112)  "f>o  the  Physiognomy  of  Disease  in  Finlayson's 
Clinical  .Manual  "  (1878)  ;  03)  "On  Insanity  "  (Morisonian 
Lectures,  1S85) ;  (141  "  The  Physician  as  a  Naturalist  "  .1888) ; 
and  many  papers  in  medical  journals,  and  in  the  traosaciKwa  of 
paiholOKieal  aod  medical  societies. 

Ernest  William  Hobson, 
D.Sc  (  xniah.  .  Fellow  of  Christ's  College,  Cambridge, 
.uiil  I'liiv.-r-ity  I..ecturer.  .Author  lA  -he  f  iUowing  memoirs, 
paper  anj  b>ijk  ; — "On  a  CUsi  uf  Spiistucal  Harinonics  of 
Complex  Degree  with  Applications  to  Physical  Problems" 
(Trans.  Camb.  Phil.  St>c.  vol.  xiv.>;  "Synthetical  Siilatioa* 
in  the  Conduction  of  Heat  "(Prac  Lon  l.  Math.  Soc,  vu:.  lii.); 
"Systems  of  Spherical  Hamiodles"  {,ilfid.,  vol.  xxii.)  i  "On 
HacmoBia  Ftmeuoos  for  the  Elliptic  Cone  "  <sM<f.,  voL  axiii.) ; 
<•  On  a  Radiation  Problem  " (Prac.  Camb.  Phil.  See.,  voL  ei.)  i 
"On  a  Theosem  in  Differcntiatioo  and  iu  Application  to 
Spherical  Harmonics"  (read  before  the  Load.  Math.  Sac,  and 
in  the  press) ;  "  On  the  Evaluation  of  a  Certain  Surface-Integral 
and  its  .Application  to  the  Expansion  of  the  Poienital  of 
Ellipsoids  "  (read  before  the  Lond.  Math.  Soc. ) ;  "  Oa  Fonrier's 
Theorem"  1  .l/rr cwtvr  of  AfMh.,  vol.  xi.).  .\utbor  of  the 
article  "  Trigonometry,  "  in  the  "  Encyclopmdia  BritannJea," 
Author  of  a  treatise  on  "  T>TgOBore<tiy."  Wtodiflf;  many  of 
the  highd  development;. 

Slk  HRNKY  lioVLE  HOWOKIH, 
barrister-at-Law.    Author  uf    '•  .\  IIl^I.uy  of  the  .MoniJoU, 
4  vols.,  1876  87  ;  "  I'he  History  of  Cheoghiz  Khan  and  his 
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Ancestors,'"  cont  iining  much  mfoncation  upon  the  tilini  )t;raphy 
of  Asia,  kVc,  •lublishcii  m  jiirts  in  "The  fndian  Anlpjiiary,  ' 
and  abbut  to  [;r  rcpubli-lici  '.c|:ari;c))  ;  '  The  Mamiio'.li  and 
the  Flood,  ■  t>vo.  pp.  464,  iSSy.  iNuuicinu^  p.i|)ers  onbi»torical, 
antiquaiian,  anihropologicil,  and  gcologicil  subject*  in  Journ. 
Ethnolog.  Soc.,  Journ.  Anihrop.  Ir<«t,  OW-^tt-rly  Drifting  of 
the  Noma*!-.,  i  J)irioloj;yof '^ertnanyr  S|.rc.ni  of  ihc  Slavf^,  >vc. ), 
ourT-  Roy.  Asiat.  See.  (Norlfscrii  I  riitiHj;fr\  <if  Chiaa), 
nIetD  i'ional  CongrcM  01  (Ji ;','nt.il;sts.  IlHioncil  Soc.  ;  Marly 
ilLituiy  and  Movements  ot  the  Danes  and  Norsemen),  Arciiieu- 
loeia.  Geological  Magazine,  &c.  DiHiBfBntwd  for  kis  lilcmy 
and  archsological  atuiomeiits. 

Edwin  Tuulev  Nbwtw, 

F.G.S.,  F.Z.S.  Palxontologist  to  the  Geological  Survey 
of  Lnglatid  and  \Vale«.  For  twenty-five  years  on  the  StafT  of 
the  Survey.  Recipient  of  the  Woltaston  fSonaiion  Fund  of  the 
Ceolosical  Society,  in  18S4.  Author  of  numerous  papers  on 
Palcotttological  and  liiological  Subjects,  of  which  the  following 
areiomeof  the  more  important :—"  On  the  Skull,  Brain  ai>d 
Auditory  Organ  of  a  New  Species  of  Ptero^aurian  (Scafhog- 
nAilhui  Purd.'niY'  \  Trans.,  18S8)  ;  "  On  a  (ligantic  Species 
of  Biril  C'l  .'  mi'  fC'da  :r-nii)  from  the  Lower  Eocene  ''  (Trans. 

>  c,   iSJ-D  ,  '.wcniy  su  papers  on  "Cretaceous  Fishes 
and  lertiary  \  crleSt.nt.i    (ui  ijuart.  jfeurn.  G,  :.'.  <■>.'.  and  G/pI, 
Ma^.,  1876-901  "  <  >n  -.lie  Structure  of  the  E>c  of  the  Lobster  , 
and  on  the  Urain  of  ;!i<-  <  "ncV^ros^ch  "  iOnait.  y,-iirii.  .Vicm.  Sfi. 
1873-79).      .\lio  tlu-   fuIUjw  mt;  iirs    <il  ( ienlogicil 

Survey: — "The  Chin  xroid  Fishes  of  the  British  Cretaceous  ' 

Rocks   (iN-s  ;  ana  "  The  V«nebntB «r ihc  PoKit  Bed  Sctie* 

of  Nurfolk  and  Suffolk."  I 

Charles  Scott  Sherkimqton,  I 
M  B.  l  antk),  M.A.   Lceiunr  on  VhpMiOgf,  St.  Thomas's  ! 
Hospital.     AathOT  of  ibe  MUming  and  other  papers  I 
"Secondary  and  Tertiary  Degenerations  in  the  Spinal  Cord 
of  the  Dog'"(y#ifr»  Physiol.,  iSSs) ;  "  Degeneration*  in  the  \ 
Spinal  Cord  following  Legion;,  of  the  Cortex  Cerebri"  (ibU.,  , 
IW9k ;  "  On  two  recently  described  Tracts  in  the  Spinal  Cord  "  1 
4"  Brain."  1M6)  ;  "  On  Onilying  Nerve  Cells,  in  the  Mammalian 
Spinal  Cord"  (Fbil.  Traas.,   1890}.   Joint  Author  of  the 
following,  and  other  papers :—"  Secondary  Degeneration  in 
the   Spinal   Cotd  of  the   Dog  '   yjcurn.  Physiol.,    1884)  ; 
"bilateral  Descending   Degeneration   Fifty-two    Days  after 
Hemorrhage  in  one  Cerebral  Hemisphere  '  ("  Brain,"  18S6) ; 
"On  the  Formation  uf  Scar  Tissue "  (yci/ri;.  Physiol.  1889); 
On  the  Regulation  of  the  Bkuwl  Supply  of  the  Brain  "  i  journ. 
PhysitU.  iteo) }  "The  Inllueacc  uf  the  Movement*  of  the  bodv 
upon  the  Capacity  of  the  Cianio-Vcrletral  Canal  "("Bcain,'' 
1891 '. 

F.hWAKK  C.  Stirling, 
M.l>.  .Camb  ),  M.A.,  F.R.C  S.,  C.M.Z.S.,  late  President, 
Royal  Society  of  South  Australia,  and  Inter  colonial  ^tedicaI 
Congress.  Senior  Surgeon,  Adelaide  Hospital.  I.ectorer  on 
Physiology,  University  ■  f  .Vclclaidc.  Emjiunt  Im  hi-.  lescirches 
in  PhyMolosy  ani!  I  ilii.Mlir,;y  in  South  Australu.  I'onneity 
Assistani  ^i.r^;cun  .mil  I  tnurcr  on  Physiology,  S:.  (ieur^c's 
Hospi:al,  L<inil.iii  l-Hr  'en  year*  Surgeon  to  tht  Aiielaide 
Hospital,  .inii  now  Smmr  Sui^eun  and  Member  of  '.he  Hoard 
of  Management.  Fur  let',  yc.^rs  Ltctuter  on  Physioh-j^\  and 
Member  of  the  University  Council  <if  .\dcl.iiik-.  I'rcMilcnt  of 
the  First  Inter-colonial  Mcdicai  Cocgicss,  tijS.7  ;  \'tt«-l'n.*idenl 
of  the  Second,  1888.  Preiideot  of  the  Royal  Society  of  South 
Austtalia.  18S9  ;  and  of  the  Australian  Branch  of  the  British  I 
Medic.il  Associaiioa  in  18S8.  A  member  of  the  Legislative  | 
Ataembly  Soalb  Attttralia,  l8ii3'$6.  Fint  President  and  1 
0(|aniMir  of  ibe  Sutei  CUMien  Coeacii.  Foe  aeveo  years 
Hod.  DiTeelof  and  Oicaaiacr  of  the  South  Amtmliaa  Mnteam.  I 
Awtlior  of  auay  paper*  in  the  St.  George's  Hoapilal  Reports, 
laler-eolonial  Congreiaee,  the  Tkaniaielioaa  Souh  Anitnilian 
Bmttch  BriL  Med.  Aatoc,  Tranuution*  of  the  Zootogical 
Sodeiy,  London,  and  Royal  Society  of  South  Aottralia. 
Discnvncr  of  a  new  gcniu  and  Species  of  Marsupialia, 
Notoyyi  ic  Tythlofs,  and  other  species,  during  a  journey  from 
the  n-tfiii  to  llie  eoQlb  of  the  Atutralian  Coolinenl,  in  oompany 
with  His  Etoellency  the  Earl  of  Kintocc,  Cowner  of  South 
Australia. 

JoHK  Isaac  Thornvcroft, 
M.lB*t.C.  E.    Meaber  of  Coaaeit  of  ihe  InalUotion  of  Kava) 
Arcbtteclfc   Amhor  of  several  pepeia  connected  whh  Science, 
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as:  "On  the  Rcii^tance  om'.o'.ed  by  Water  to  the  nioliLm  I'f 
Vessels  of  V.iriuus  I'orni*,  and  on  the  v>ay  in  which  ihvs  v.-iries 
with  the  velricily  "  (1S611))  ;  "(In  the  Ktticioncy  of  ( luicic-bladc 
Propellors  "  (1^3);  "  C)n  the  most  suiialiic  rropellor  for 
Shallow  Draughls"  (1.SS5)  ;  "  On  Sh.illow  nraught  Screw- 
steamers"  ;  "On    Torpedo-boats  and   Light  \'.icht»" 

(Svo,  94,  with  live  Urj;e  diagrams,  i.SHi  ;.  A  <iistinj;iii--hcd 
engineer  and  naval  atchucet,  alto  mmi  successful  as  a  scientific 
naval  architect  in  t)ie  construction  of  torpedo  boats,  having  a 
■ninimum  of  weight  and  a  ntauuum  of  power  and  speed. 
Attaehad  to  adenoe  and  nnxioiii  to  promote  ilapngma. 

James  William  Hei.em  s  Tkau  ,  H 

M.D.,  A.M.,  CM.  (AberdeenV  Rei^iu,  I  rofe  .4or  of  Botanv 
(since  1877)  in  the  University  of  .\ljcrdccn.  t  'orrcsp.  K.-K 
ZooI.-BolRD.  Gesell,  Vienna,  and  ^uc.  Nat.  Sci.  et  Math., 
Cheibinirj;,  M;;dc,  ill  iS;.),  imp. .rl  Hit  botanical  collections  in 
the  Valley  of  the  ,\ iii.i/i .11,  in  Ninth  Hrazil.  Aath'Tofn  i>sper 
on  the  Palm-,  tollcc'.ed  on  the  occa-L^n  (I  'urn.  1  •/  l!o:  ,  1S76;  ; 
of  s  "  Revision  ol  .Sci/ttish  /'<  . .iwv. f.v  '  t><cottish  N.-ituralist, 
N.S..  nr.,  1889);  of  a  p.iper  011  the  <  .  ill-ro.lking  DiptCffa  of 

Scuiland  [MJ.,  1888),  and  of  numerous  others. 

Alfred  Russel  Wallace, 

LL.D.,  D.C.L.,  F.L.S.,  F.Z.S.  Au-.h.r  of  a  p.iper  "On 
the  Tendency  of  Vmrietica  lo  depart  inde&aiiely  from  the 
ongin.il  'I'yiH- "  (Journ.  Lino.  Soe.,  iii.,  l8S9i»  Zoolocyk  and 
numerous  other  wiilings. 

AkTHUR  Mason  Worth inctom, 

M.A.,  F.R.A.S.  He.id  M;is;er  ,in  1  rrol-s^or"  of  Physics, 
Royal  Naval  Engineering  <.  ollege,  Iicvonport.  Distinguished 
as  a  physicist,  especially  for  his  researches  on  surface  tension 
and  on  the  stieichin^  of  Ih^aids.  Author  of  the  following 
papers:  "  On  the  Forms  assumed  hy  Ilrops  of  !,in\ild  f.\]ling 
Ver!ic;illy  on  a  Horiionial  I'lait  "  ji'rwc  Kay.  Soc,  1S76-77)  ; 
"On  the  S;i' intaneous  Segmentation  of  a  Liquid  Annulus " 
{ih'a.,  iH}^) ;  "On  Pendent  Drops "(i/'/V.,  1881) ;  "On  Impact 
with  a  Liquid  Surface"  (Hid.,  1882);  "On  the  Uoiicaatal 
Motion  of  Floating  Bodies  under  the  Action  of  CnpUlaij 
Forces  '  (PhiL  Mag.,  1883);  "Ob  the  Sarfae*  Poicea  in 
Fluids  "  {iMd.,  1884),  "  On  the  Error  Involved  in  Prof.  Quincfce'i 
Method  of  CaloifaaiDR  Sntface  Tensions  from  the  Dimensions 
of  Fht  Drom  and  BnhUea"  {iii</.,  1885);  "A  Capillary 
Multiplier"  "On  TenaioBal  Stcetaand  Strain  within 

a  IJquid  "  (Brit.  Assoc.  Sect.  A.,  tSSS) :  "On  the  Discharge 
of  Electrification  by  Flames"  (Brit.  Assoc.,  Rept.  Electrolysis 
Comm.,  1889) ;  "  On  the  Mechanical  Stretching  of  Liquids,  an 
Eaperimenial  Determination  of  the  Volume- Extensibility  of 
Ethyl  Alcohol"  (read  before  the  Roy.  .Soc  Feb.  4,  1892). 
Al«o  of  the  following : — "  Pbnical  Laboratory  Practice,"  and 
"  The  Dynamics  of  Rotation.'' 

SVDNEY  VoUNG, 

O.Sc  (Lond.).  Professor  of  Chemistry,  University  College, 
Bristol.  Weil  hnown  as  a  scientific  chemist.  Author  of 
numerous  papers  on  Organic  and  Inorganic  Chemistry,  and  on 
the  border-land  of  Physics  and  Chemistry.  Amnng  these  are  s— 
"  Alkyl  Fluorides  ;  "  "  Ethyl  valerolactone  j  "  "  Vapour 
Pressures  and  SpeciSc  Volumes  of  Halogen  Compounds  in 
relation  to  the  Periodic  I..aw  ; "  "  A  New  Methofl  of  fletermining 
Specific  Volumes  of  Liquids  and  Sa'.ui.iled  \  apours  ; '  "  The 
Mol^-esilar  Volumes  of  the  Saturated  \  .ipouis  of  lienienc, 
and  ot  i;s  Halogen  Derivatives."  Dr.  V'oung  i»  also 
the  joint  author  of  numerous  memoirs  on  the  ihcrmat 
properties  of  liquids,  and  allied  subjects,  several  of  which 
have  appeared  in  full  in  the  PhiI"so|  hic  il  I  ransaciion^. 
During  the  l.vst  five  year-,  IM,  \'i..ir,|^  has  pabliahcd  the  fol- 
lowing p.ipers  on  cheniicd  and  phys:cil  s  Oijectv: — l'rc]>arat lun 
of  Diben/yl  Ket  ine.  \'a]io-,ii  -  l'ressi;:es  ■  if  i  juinolinc,  Dihcnzyl 
Ketone,  and  Mercury  ;  LxaeS  1  bciiiiurocuy  ;  The  V'tjUlili.'>ation 
of  Ice ;  A  Thermometer  for  Lecture  Purposes ;  Relations 
l>etween  Boiling- Points,  Molecular  Volumes,  and  Chemical 
Cbaractexs  of  Liquids ;  Vapour-Preainre*  and  Molccntar 
Volnmcs  of  Acetic  Acid,  Carbon  Teira-ChJoride,  and  Stannie 
Chloride  t  Rehuiona  hetween  "Comsponding"  TeapersiiiKs^ 
Pretrntei^  and  Votome*  of  Uqnids  and  Vapoara.  The  last 
item  of  theaetiet  of  joint  ^^peia  widi  Piohaioc  RanH^r—**  A 
Study  of  the  Thermal  .Ptopenics  of  Water  and  St«Mn''—hns 
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been  published  in  the  Philosouhical  Tr»B>actii>n!i.  iJr.  VDHiif^ 
is  alio  the  amboc  of  thewtklc*  oa  "Distillation,"  *'  Soblim&- 
tioo,"  and  "Tbcmoantiy"  toTlMKpc^t*'Diaiaaw7or  A|iplied 
Chcnusuy." 


l^OTES. 

Mk.  CkaukChui^  FcOow  of  Kiiv't  College,  Crabridge, 

hu  been  selected  to  fill  the  iinpariant  office  of  Superintendent 
lu  the  Kew  Obseiralory.  It  is  one  for  which  the  combination 
ol  hnjh  mathematical  cafjacity  with  a  practical  expeiicncc  of  the 
appajratos  aod  mctbods  of  ;>hy«ical  research  is  especially  ne«  iieU. 
Mr.  Cbree  obtained  in  18S4  th«  hitherto  unequalled  honour  of 
a  im  dm  IB  the  moat  advanced  pans  both  of  the  BiatJbemaiica.1 
ladiif  tlie  Nataral  SdcneeTriposei,  «Acl  1m  hudiicft  been  mnch 

tngli;c(l  at  Cambridge  in  cvpcrimcntal  inJ  inathcmatica!  investi- 
Siti^joi.  The  rci>ull^  ot'  ikc^  are  published  in  the  Ccuniridgt 
PkilnMpkical  yeurttaJ,  and  in  tM  ''PhflilMOphical  TVuu* 
actions  "  of  the  Royal  Society. 

TtiK  "James  Forrest"  lecture  will  be  delivered  at  the  lu- 
of  Civil  Engineers  this  evening  by  Mr.  William 
F.iUS.    TlM  nigeet  is  ih*  iaiccdepcadoDoe  of 


by  ^U■^.■.rs.  Macaiillin  and  Co.,  Vtw  Voik  \ni  I.ondun.  Tin.- 
tarst  number  will  appear  on  July  I.  The  new  journal  wiil  t^e 
issued  bi-monthly,  and  each  number  will  consist  of  M  least 
sixty-foor  pagei.  It  will  be  devoted  to  tbe  pcoBOlioii  of  original 
work  ia  phjpsiei. 

Thk  Caoeni  Cinb  buineed  a  '<Coarei«nce  Ntnnber"  of 

its  Journal,  in  which  an  account  is  given  of  the  procecJings  of 
the  Photographic  Conference,  held  lately  at  the  Society  of 


SiK  W.  H.  Klowsb,  F.R.S.,  win  preside  over  the  fourth 
■wmalacetiaf  of  tlie  Muemu'  AnodnioB,  whidiwill  bo  held 
in  LandoB  io  Jvlj.  The  mcetiog,  wbidh  will  iMt  fiw  ••vcnl 
dayi,  will  beg^  on  Monday,  July  3. 

At  the  mfrtlng  of  the  Victode  loillBite  en  Meaday  a  V^f^^ 
by  Prof.  Matpero  was  read  in  tbe  anthoi'ii  abaeooe  bf  Mr.  T. 

G  Pinchci,  ot'the  Bri-iih  Mu>e.:ru.  The  paper  embodied  the 
teattiti  of  Prof.  .Maspcro's  invcstigatioiu  tiuring  the  past  ten 
yean  as  regards  the  place*  in  Soalhern  Palestine  claimed, 
ateoidiiig  to  the  Kamac  fccotdi,  to  have  been  captured  by  the 
in  the  caapeign  under  ShedMoq  (Shidiik)  afain^vt 


TkBieport  of  the  Council  of  the  CiQr  >nd  Guild*  of  London 
Iiwlime  has  just  l>ecn  [lublifbed.  We  are  glad  to  note 
that  they  arc  "able  again  to  point  ('>  steady  and  continued 
development  io  each  branch  ut  lh«  Inttuute's  work,  as  shown 
by  the  statietica  of  their  colleges,  and — what  is  more  satisfactory 
—by  ihe  poeition»  taken  by  their  itndents,  ai  the  renlt,  to  a 
laigc  Client.  oT  the  iutnKtioD  pronded." 


Tub  tercentenary  of  the  foundation  of  the  Botanic  Garden 
«f  Moo^pellier  will  be  celeboted  by bxm  the  wth  to  the 
4Aof  Iby,  when  the  Uotanieal' Sodety of  Piuee  wiU  bold 
iti  special  annual  session  in  the  town.  The  botanists  of 
Meaipcllier  offer  hospitality  to  foreign  botanists  who  may  desire 
ioaiicBdihe/9i(^ 

SLNCKthc  death  uf  Dr.  Pranll  the  editorship  of  the  crypto 
gaiaic  bi-ffioothly  J/uiw^ia  ha»  been  oodertakcn  by  Dr.  G. 
,  Heir  P.  Hemtaii,  end  Or.  C.  Uadan. 


L'XOU  the  auspice?,  uf  tlie  Imperial  Academy  of  Sciences  in 
Vienna,  Dr.  E.  v.  Halooty,  and  Prof.  Hilber  have  undertaken  a 
Wtioical  aod  geological  Invenigetion  of  Mt  Plndet  In  Theiialy 

18  the  coarse  of  the  pre-e n!  Vfar. 

PjtOF.  Makiin,  on  account  of  his  serious  and  prolonged  iil> 
b(Bb\  hat  tendered  his  resiijnation  of  the  professorship  of 
Mufagy,  which  he  haa  held  in  the  Johsa  UepUns  University  | 
eece  itjC  ■ 

AiiiwioanialofcsperiaMntalandtheoretica]phyiiei,ealled  I 

TXr  ftfrieml  Rtvitw,  and  conducted  by  Edward  L.  Nichols  | 
and  Emett  Menitt,  will  be  pebliahed  for  the  Comell  Uoivervity  | 
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Sl.NCE  our  last  issue  the  temperature  has  appreciably  de- 
czeaied  over  theie  ielanda ;  the  have  oidy  reached  70* 

occaelnnally  In  the  toetbero  and  central  parii  of  England,  vrhUe 

in  alt  other  districts  the  tliermoinrlcr  ha-,  seldom  risen  above 
(jo.  Up  to  Tuesday,  the  2r.1l  ir.st.,  the-  lamfall  had  only  been 
slight,  the  greater  jmu  IjLini;   conhnot!   to  the  norther:;  :>nd 

western  parts  of  tbe  country,  where  smail  amounts  have  been  of 
fircqeeotoecwfaaee  The  teeeatdmvght  ha«  been  preMly  en- 
pveeedenied  in  some  parts ;  at  plaeec  on  the  south  coast  no  ram 
had  (alien  for  forty-live  days,  while  in  the  neighbourhood  of 
London  there  were  thirty  d.iy»  wlih  lOt  rain.    The  type  of 
weather  has  recently  uadct4;onc  au  entire  change  ;  cyclonic 
disturbances  formed  in  and  near  our  islands,  while  the  anti- 
cyclonic   cooditioiw  teaiporarily  disappeared.     With  iliis 
change  tn  the  diebribatioa  ofatmoepbedc  preatare,  the  northerly 
and  eaMedy  «M«  gave  pleee  to  thoee  Iron  weitcfly  and 
aonthcrly  dlrectloBt,  aaieltted  and  showery  weather  became 
general  over  the  whole  cour.try,  and  the  softer  ijuality  of  he 
'  air  was  very  perceptible.     Notwatuianding  the  decrease  of 
'  temperature,  the  Wukly  Wtath<r  K<port  of  April  39  showed 
I  that  it  watf  above  the  mean  in  all  disUicU,  the  cxcew  varying 
fin*  ^  to  5*  in  the  north  and  we«t,  to  6*  or  7*  in  neat  parts  of 
England.    The  rainfall  for  the  weelc  wa-,  of  course,  less  than 
the  mean  in  all  districts,  while  bright  ^.uutihine  was  very  preva- 
I  lent  over  the  entire  kingdom  ;  in  the  Channel  Islands  the  per- 
I  centage  of  possible  donition  was  as  high  as  8(,  and  in  all  dis- 
I  tiictt  it  greatly  eweeded  the  avenge. 

I     Dk.  PAt>L  SCHtBlBEt  has  communicated  to  the  Melton' 

j  hgiitke  Ztituhrift  {or  .\;<ril  an  account  of  some  c>:"raordin.iry 
snowballs  which  fell  at  1  >Ia.^butli.-,  in  Saxony,  on  DccftiiiK-r  4 
last,    .\fter  a  ^torrn  wliich  had  la^tfi  ten  iii:nuti.<s,  a  calm  »ud- 

Idenly  occurred,  and  light  ball.s  of  snow  aieA!>ating  from  foar  to 
five  inches  began  to  fall.  The  balls  lay  on  the  gronndnntil  the 
I  next  day,  there  being  from  five  tn  tarelve  of  them  to  n  aqaBie 
I  yard.  Dr.  Schreibee  Ihlnki  Ihet  the  phenomenon  was  of  an 
I  electrical  ri^.iri,  as  the  pfceediBg  diatoibuce  seemed  to  point 

lu  a  ihnndc-rvtotrii. 

Prof.  Hklumann,  to  whom  meteorologists  are  so  mucn  in> 
debted  for  many  laborious  investigations  into  the  history  of 
old  observations  and  instraments,  has  recently  made  an  im- 
portant addition  to  early  meteorological  literetwe  by  the  pub* 

lication  of  Das  dllesU  Btrliuer  WelUr-Duih,  COntKning  obser- 
vations made  in  Berlin  in  1 700- 1701,  by  Gottfried  Kirch  and 
hi.  wife,  being  the  ursi  j  an  1  .i  itianuscript  of  over  1000 
quarto  pages.  During  the  preparation  of  Dr.  Hellmaan's 
valnable  work  on  the  climate  of  Berlin  he  had  made  cun:>tant 
aeaidi  for  these  observatioos,  which  were  kaowa  to  have  been 
in  Berlin  about  fifty  year*  ago,  and  he  at  last  discovered  them, 
stranucly  cnoUfjh,  in  ilic  Crawford  Library  at  the  Edinburgh 
Uoivcfiity.  Xl  u  well  know:;  ',:iat  Lord  Crawford  (then  Lord 
Lindsay)  took  an  intere  '.  ifi  collecting  works  on  cuuiet:),  and 
these  old  manuscripts  contained  a  number  of  such  observations. 
In  wMitkhw  to  meteorological  data.  Dr.  Hellutann'^  account  of 
the  search  for,  and  the  discovery  of,  the  manuscript,  and  of 
the  antecedents  of  tbe  Kbeb  family,  is  exceedingly  interesting. 
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In  the  AnnaUs  of  ihe  French  Meteorological  Office,  recently 
pnblitbcd  for  the  year  1S90,  M.  Angot  has  disciused  the 
obMmiions  taken  simultaneously  during  that  year  at  the 
Cenlnl  Meteoroiogicsl  Office  and  on  the  Eiffel  unKC«  tad  hu 
•frivtd  at  tome  Imeresting  results  respecting  the  VKiiaticm  with 

height  of  th'_-  ■-tfVLTnl  mck-or :iloi;ic;il  L-lcmtti'.s.  The  rclucc't 
baroraelrtc  i^rci^tirt:  wai  la^Acr  every  otonth  on  llie  (uwer  than 
on  the  ground,  the  probable  cause  being  the  great  diflerence  in 
the  velocity  of  the  wind  at  tbe  two  stations.  Tbe  obiemlions 
mad*  at  the  thiec  Mattom  w  the  tow«r  allow  vi  the  variations 
of  tevpmtvfe  widi  «llk«do  bdag  stnilted  «bk  gteatdolail,  and 
ti  was  found  that  Ihe  nte  of  dfmlnution  wai  far  (roa>  bring  pro- 
[(■■rli  Dii  iI  th-:  height  ab-nc  ili<;  L;raun>l.  In  all  uiunths,  at 
(be  middle  of  the  night-tintc.  the  temperature  increaMd  with 
altitude,  the  maximum  ditTercnce  occurring  at  a  mean  height 
of  about  $00  feet,  it  then  dccreaaed  at  Acst  slowly,  and  after- 
mid*  more  npidly ;  tl  abool  looo  feet  the  awan  laie  of  decrease 
alieady  amounted  to  i*'4P>t  100  metres  (328  feet)  During  the 
middle  of  the  day-time  the  decrease  of  temperature  with  height 
above  50f)  fi  l  l  I"-  nc.iily  unilorm  in  all  monthsi,  being  about  l*'6 
fyi  o.nh  IOC)  metres,  lictwcen  500  feet  and  the  ground,  how- 
ever, the  decrease  showed  a  marked  annual  variatijn  ;  liurin^  I 
the  cold  season  the  difTereoce  was  less  than  that  observed  at  the 
Jiigher  level,  while  ia  the  hot  season  it  was  noch  greater.  The 
diurnal  variation  of  vapour  tension  at  the  summit  of  the  tower 
exhibited  entirely  difl'erent  characteristics  from  tho^e  near  the 
f;ro-jnd  ;  generally  speakic;.;.  ihcru  was  only  on?  m.-iiiimum, 
near  uood,  and  one  minimuui,  Uciwcrn  the  evening  and  mid- 
night. Dating  all  months  the  vapour  tendon  was  lets  at  the 
top  of  the  lower  thao  near  the  groond.  The  diamal  variation 
of  the  wind  eahllriied  a  mariced  mtoimam  at  tb»  top  of  the 
tower  during  the  day-time,  and  a  maximum  at  aigbt,^iOing  the 
reverse  of  what  i»  observed  at  ground  statiooii. 

Ths  Board  of  Agrfenltnie  has  israed  a  vahtable  report  on 

rust  niililfvc  on  wheat  plants.  Tt  tontrilr'  .1  compklt 
account  of  ;!ic  life  history  of  the  fiiii,;n-.  uf  nnlinary  mildc», 
Fu<.irna  .raminti,  as  well  as  of  thai  nl  .priu^;  ui,l  and  mildew, 
P>u<ima  ruhigo  vtra,  with  a  discussion  of  the  conditions 
Csvourable  for  their  propagatloa,  and  thobett  means  of  averting 
tlNBu  It  illnstiated  fay  sooio  excellent  coloured  plates  by 
Mr.  Worthtngton  Smith. 

RATMEHlfssthanthrecytarsago  (Natlkk,  voU  xliL  p.  297} 
VM  bad  to  record  the  death  of  Mr.  W.  K.  Parkef ,  and  ia  doiag 
so  we  gave  some  account  of  the  main  facts  of  his  career.  An 

excellent  kiltie  iji.i|;Ta|ihtc:i!  ■-kct^li  hiti,  by  his  son,  T.  JufTrey 
Parker,  jukt  been  published  by  .Vlci^rs.  Macmillan  ».u*X  Co, 
In  an  introductory  letter  Prof.  Muxley  speaks  of  the  volume  as 
oae  which  "gives  a  presentation  a*  accurate  as  it  is  vivid,  of  a 
aiBB  of  aohle  and  lovable  character,  endowed  with  ialelltclual 
powers  of  a  very  aawaal  order."  Prof.  Hvahf  says  he  has 
**  never  met  with  another  such  oomhiiuuion  of  minate  aecoracy 
in  observation  arid  l/ountiless  nicmnry  foT  det-iil-,  with  a  vagrancy 
of  imagination  which  .(b»jU:cly  riwCcii  tn  iUc  scenting  out  of 
subtle  and  often  far-fetched  analogies."  "  Thegenim  of  an  artist 
atnggted  with  that  of  a  philosopher,  and  not  unfrequeniiy  the 
latter  got  the  wont  of  the  eootest** 

At  the  instance  of  some  Russian  meteorologists,  who  have 
{nqaeat  neeaslen  to  measure  very  low  tenperatnres,  M. 
Chappuis  lately  aadertook  a  study  of  the  spirit  thermometer 

{.4rci.  il(  S:iencts].  He  traces  its  anom.ilies  to  three  sources. 
(!)  Adhesion  of  the  li<)«i<l  t<>  the  walls  of  the  capillary 
tube.  When  th<-  :  inn. hi  1  I  t.i  jlr  liom  ordinary  tem- 
perature to  a  lower,  the  liiiiking  column  leaves  liquid  on  the 
tube,  which  for  hows,  and  even  days,  continui-s  slowly  descend* 
lag.  (3)  Irragular  expansion  of  the  spirit  with  the  temperature. 
As  the  expansion  increases  with  htaiii^.  the  graduation  should 
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be  made  to  correspond,  Ihe  degrees  for  higher  temperaturoa 
being  longer  (which  is  not  usually  the  case)i  (3)  Impurities  ia 
^he  spirit,  aod  vatytag  watet^ooalcat,  which  aKect  expaailoB 

materially.    M.  Chappuis  recognises  the  difficulty  of  getting 

rid  of  these  faults,  and  conclules  that  alcohotis  not  to  be  recom- 
mended as  a  liquid  for  iKfrmDiU'-trT  ^  marking;  1  iw  teni[.cr.i'.ureh 
On  the  other  hand,  it  h  i^  h'jcn  shown  that  toluol  (with  a  Itoiling 
point  of  .lUoi.ii  I  [Q  c.  I  is  a  114  ikI  well  adapted  for  the  purpoee 
and  free  from  the  disadvantages  rcfcrrc  ?  to 

Lake.  .MeMrtlRAUAiioc— the  l,otii  Lomui«i  ol'  Canada— lie* 
partly  in  the  State  of  Vermont,  but  belongs  to  the  St.  Lawrence 
hydrographic  system.  It  is  thirty  miles  long,  and  varies  from 
one  to  four  miles  ia  breadth.  It  lies  ia  the  lap  of  high  hilU^ 
and  is  a  deep>water  tadw,  aoiiadtags  Ja  oo*  locality  iadkating 
depths,  it  is  cUiffled.  of  60O  ft.  Mr.  A.  T.  Drummond  writes 
to  us  that  from  reading-i  li'-cii  oi  Vu^;  ist  10  las',  a;  11  a  in.. 
under  a  strong  sun  and  cloudless  sky,  two  facts  appear  to  be 
established  : —(I)  that  Lake  Memphmmagog  is  a  cold-water 
lake  wh'ne  bottom  temperatures  «e  ia  August  as  low  as  44**75 
Fahr.  :  (t)  that  the  high  surface  tempetatare  is  oaly  aialD' 
tiinv  I  for  relatively  a  few  feet,  beneath  which  the  mercury  falls 
raj>nily  towanls  the  lowest  reading.  There  is  a  decided  surface 
current  at  the  southern  end,  arising  from  the  in'TowLrii;  stream'" 
there,  and  it  is  sog^stive  that  the  warm  waters  from  these  streams 
flow,  river-like,  over  the  colder  waters  of  the  lake,  jvst 
as  the  Gulf  Slveanit  under  a  different  iafluenee,  but  lightly 
skims  the  surface  of  such  a  large  portion  of  (be  broad 
Atlantic  Ocean.  Whilst  the  thermometer  at  twelve  f-ithnms 
registered  51  ,  the  waters  of  Lake  Ontario,  at  their  outlet 
into  the  .St.  Lawrence  indicated  at  the  Came  depth,  and  at 
.iboul  the  same  period,  67  . 

The  green  colour  in  certain  oysters,  localised  in  the  gltls  and 
{la'ps,  ami  lo,t  under  certain  conditions,  is  known  to  be  due  to 
an  insoluble  pigment  introduced  by  a  dintom  on  which  the 
oysters  feed.  It  has  been  shown  lately  by  M.  Pelseneer,  of 
Ghent  {Rn  .  Sd.  ),  that  a  proecas  of  "  phagoqrtosis"  here 
oeears.  The  pigmentary  granulations  are  an  injurious  product 
in  the  blood  ;  and  they  are  devouresi  !)y  th''  Moo  1  corpuscles, 
which,  thus  charged,  pass  into  the  ^^ilK  ar.d  jLalps.  where  the 
bloo<l  is  separated  from  the  outer  water  hy  a  mere  thin  layer  of 
epithelium.  The  corpuscles  penetrate  between  the  epithelia 
cella,  where  some  are  AmwftA^  and  ioaie  past  light  through 
aad  eicape.  It  is  thus  exptataed  how  gieea  cysten  placed  in 
water  without  the  diatom  roierred  to  lose  tlioir  eolonr  wry 
|u:.:1(ly(in  thirty-slv  r-i  )urs  at  mosik  th*  charged  corpusctea 
being  rapidly  eliminated.^ 

The  stwcess  of  the  lamiaont  foanlaiaa  at  the  FOris  Gubibitwv 

of  tSlSg  suggested  to  M.  Trouvt-  the  idea  of  producing  the 
effects  on  a  sm.'\ll  scale  and  cheaply.  Several  forms  of  this 
^mall  fountain  arc  described  in  the  fluHtlin  J,  So  ik/ 
if  EncoHiagtmtnl.  Instead  of  illuminating  the  water  jets  by 
lateral  mirror*.  M.  Trouvc  lights  up  with  UB  iacaadcseOBt  lamp 
at  Ihe  focus  of  a  parabolic  mirror  a  sort  of  iavcited  glass  with 
apertures  for  the  liquid.    M.  Tronv^  also  here  describes  YSm 

method  of  iiiijl.ilin^-  li^hlnint;  at  one  of  ilie  Paris  ilicalrt  -.  In- 
stead of  fl:i^hu>^  lycopaJium  (ijwdcr  behind  a  broken  line  cut 
'n  the  scenery  i  the  old  plan),  a  long  bamboo  or  other  flexible 
rod  is  u^cd,  having  a  small  incandescent  lamp  of  great  brilliancy 
at  the  end,  w  ith  a  foot  oommolator.  enabling  one  to  make  or 
break  the  circuit  at  will.  The  rod  is  moved  quickly  doira  in  a 
/ig/ag  direction  at  the  proper  moment.  The  sound  of  the  wind 
in  a  storm  i^  imitated  by  means  of  a  double-action  pump  xnA 
two  sirens  \  aod  that  of  hail  by  throwing  coarse  saad  against 
an  osier  screen. 

.\  ciiiPLK  optical  photometer,  ser^ag  also  to  measure  the 
degree  of  vbual  power,  has  been  deviecd  by  Dr.  Simoooll 
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iMiftuUnr  dt  At  Pkolagr.\.  A  series  of  twenty-fout  pagci  is 
arranged,  ihe  fiwt  hiring  a  clear  grey  tint,  ihe  second  one  of 
dmbl«  intMuiqr,  and  so  on  to  tht  twanty-fourth,  the  tint  of 
wludi  H  Bwrlf  bbwh«  Mng  tweair-foor  tiaea  mat*  tnlenie 
than  that  of  page  I.  On  each  page  are  printed  a  few  pimiei 
in  black  letters  of  different  site*.  In  a  bully  lit  room  one 
miy  c^;imilc  the  :>rn  i  nr  nf  ilUimini';  jn  l)y  tarniin;  <.ivr.T  ti.c 
ica«ck  oi  this  Imie  book,  held  about  a  foot  from  the  eyes,  until 
ooe  can  no  longer  read  tb*  Um  of  letWis  of  a  telected  tiie. 
With  good  illnmioatiMi  jma  mjr  proceod  lo  twcntiath  or 
tsranty-fotirtli  page,  bnl  vxdi  poorer  light  yon  nay  be  stopped 
:«t  tlic  ten;b,  >ir  twelfth,  .ir  Tiftccnth.  The  instrument  is  for 
lodoor  use  exclusively.  In  schools  it  might  prove  uteful  in 
teatiag  tbe  viiioa  of  chSdMB. 

A  rattODIcax.  which  will  show  what  natives  of  Tndia  cnn  -lo 
in  some  brandje*  of  science  has  been  started  in  Bombay.  !■ 
is  calif  I  Thf  ImJiiut  AftJica-Chirurgital  Xei'inv,  andi  is  e  inc  1 
by  N.  A.  Choksy.  \V«  have  received  the  third  number,  m 
wbieb  several  native  writers  KCOrd  the  results  of  original 
obaermtioo,  while  then  are  many  good  notes  on  work  bdag 
dooe  in  Enrope.  In  one  arliete  the  Review  nqtcs  Ibe  ncccaaily 
for  the  establishment  of  a  teaching  university  in  Bombay.  A» 
the  leaching  of  law,  medicine,  and  science  in  Ihe  presidency 
u  I'lftL-icill)  ll.►c.lt<.•^l  111  tlic  cily  '>f  lijnih.iy,  .Tnd  lifiuc  in  touch 
with  the  exutiag  examining  University,  a  few  professorships 
might,  the  Hevieip  thillkl»  be  eodowed,  and  eminent  men 
ittTited  from  Earope  to  oocnpy  the  new  chain.  The  Htvicw 
also  snggesti  that  the  Goverament  might  with  advantage 
"copy  Hi"  ^y^'e;Il  if  the  Cirnuin  U  nivcrsilics  I^y  c5tiM;«hinc 
biological,  jjliyiiula^ical,  pathological,  batlcriolof^ic.il,  .itui 
hygienic  institutes,  in  connection  with  these  profcssoriliip^,  aiiil 
place  over  tbeo)  professors  who  would  go  on  teaching  and  at 
ibe  sam  s  time  eariy  on  original  leaeatdMs." 

1%  the  report  <>(  :ho  Cicolo^ical  Survry  of  Iniia  for  1893 
reference  u  iiii'ic  ir>  l  U.  N'oclling  :.  vti>ii  '.o  tbe  amiKr  and  jade 
mines  of  Upper  Barma — a  visit  which  was  rendered  possible  by 
tbe  staiting  of  the  Maingitwan  cdamn.  The  so>called  amber 
tnm  oat  to  be  a  new  vailely  of  thisferaoffbiBl  resin,  to  which 
the  nnmc  of  l!i:rmitehi>  been  a,sif:Tlt^d  by  Dr.  Noeltiog  in  c<in 
juiiction  with  Dr.  (JUo  Helm  ^a  distinguished  authority  in  tht^ 
line)  of  Danzig,  to  whom  specimens  were  forw.irded.  The 
pocaliarity  of  tittrmite  is  a  fluorescence,  giving  the  mineral  an 
appenrance  as  of  solidified  kerorineoil :  and,  as  far  as  has  yet 
beca  seen,  it  is  of  darker  oolonia  tban  is  nmnl  wltb  amber 
proper  (soccinite) ;  while  it  is  a  tittle  harder  than  Ihe  latter.  The 
iijloi;r  .ilunc  u,  accordini;  t<i  the  jHOM-nt  fashion  iti  F-iuo|ii-, 
•gainst  the  mineral,  but  »ome  ol  the  darker  varieties  of  brown 
red  colour,  present  on  being  cut  deeply  tn  (aioek^m,  the  flat  or 
nder  £ice  beiiig  tamed  to  the  observer,  a  really  gocgcons  mby 
dot  which  ihonid  nnke  the  stone  deslnbte  ofBanwotaliy.  The 
lo-caJled  {ade— for  the  actual  constitution  of  the  mineral  as 
wwked  in  Burma  deleroiines  it  properly  as  jadtitt — is  worked 
I'y  tut  .imi  'ii:;ifry  ^lun!^^.  the  finmcr  Vf.  forty  iiiiU-^  alunj;  tla- 
bank  of  the  Uru  river  southwards  fioni  Sankha,  while  the  loiter 
are  excavated  on  the  top  of  a  plateau  at  Tammaw,  eight  miles 
ont  of  Sswkba,  in  tbe  Moipiang  subdivision.  Tbe  indostiy  seems 
to  lie  a  fhriving  one,  and  rather  promising  for  fiitere  more 
systematic  and  skilled  development,  for  at  lc^'^t  500  men  nre 
engaged  every  season  in  working  the  quarries.  While  i*  the 
commonest  colour,  the  green  varieties  being  of  much  rarer 
occorrcnoe  ;  while,  in  some  of  (he  fewer  boulders  obtained  from 
the  laterite  beds  along  tbe  ooarae  of  the  Ura  river,  a  "  red 
jade  "  appeaia  to  have  faccn  pndveed  by  ferraginoin  decompo- 
dtioe  change. 

Tmk  I- .ire  two  stations  in  Iialy  for  the  economic  inv»stiga- 
tios  of  the  diseases  of  plants :  one  at  Pavia,  established  in 
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1871  in  connection  with  the  Dotanical  Institute  of  the  Koyal 
I  nivcriity,  and  now  under  the  ■lirectorship  of  Prof.  Eri  Dsi  , 
tbe  other  at  Rome,  established  in  1887,  and  presided  over  by 
Prof.  Cuboni.  They  are  required  to  investigate  ihe  nature 
and  cause  of  diaeaics,  to  test  and  ptovide  remedies*  and  to 
itisacminale  information  by  lectnn*  a»d  pnbHcadoMs.  As  night 
\i  expected,  th'j  diseases  of  the  viM and  o(  tbn  oUve  oecnpy  a 

laij;c  sJiarc  'if  tlu-ir  attention, 

FkoF.  V.  Dvorak.,  uf  Ajjrjcti,  uses  ■x  very  '.iniple  atip.^ratui 
for  demonstrating  the  oscillation  of  iho  air  ui  sound  phcnuniona. 
In  an  ordinary  lesonatiqg  sphere  tbe  short  neck  is  replaced  by 
a  small  metal  plat*  with  a  conical  hole  opening  inwardly  ba 
shortest  diameter  baingaboal  3  nn.  When  the  resonator  aouada, 
the  passage  of  air  Through  tlie  hole  is  strong  enough  to  enlinguish 

.1  h^;hl<  I  (n.itc'i,  ff.i  srni'I  pjj'Cr  wTicrd  resembling  a  watcr- 
whccl  isfilaccd  .1  httlc  bclu*  the  opening  and  the  rciunaior  standi 
about  3  cm  in  fn  nt  of  a  wall,  the  blowing  of  a  horn,  or  the 
singing  of  the  proticc  note,  is  capable  of  setting  tbe  wheel 
in  npid  ratatioB.  A  veiy  aervioeabla  lecture  apparatus  for 
meamriug  the  imentity  of  sound  is  illustrated  in  the  Ztiitckrijt 
fffr  PhytikatUthm  Vnttrrtchl.  A  narrow  glass  tube  Iwnt  at  a 
very  obtusv  an^lc  14  half  tilled  w  ith  alcohol.  One  end  of  the 
tube  ha:i  a  cuDacal  openic^,  and  this  ii>  placed  at  a  distance  of  0*5 
cm.  from  the  opening  of  the  resonator  described.  The  whole  ia 
mounted  00  a  board  capable  of  adjustment  lo  any  uigle.  The 
pulb  cniilted  from  tbe  resooalor  when  responding  to  a  souad 
affect  the  level  of  the  alcohol,  and  the  displacements  are  read  oil 
on  a  scale  attached  to  the  tube,  projected,  if  neces&ary,  on  to  a 
screen.  .Xnnthrr  eflcc:  of  sound  easily  obscrve^l  is  thai  of 
repulslim.  .\  U^ht  rcsaoacor  of  (he  ordinary  coostniction  is 
floated  on  water,  its  axis  being  kept  horizontal  by  means  of  an 
attached  piece  of  wire.  On  blowing  the  bom,  tbe  sphcte  wQl 
float  in  the  direction  opposite  to  tlutt  in  which  the  neck  is 
pointcii.  To  produce  continuous  location,  four  reson.rtors  are 
attaclied  lu  a  light  crosi  of  wood  turnmg  an  a  needle  point,  or 
one  resonator  with  four  bent  necks  is  suspended  by  a  thread.  If 
this  acoustical  reaction  wheel  is  placed  in  one  comer  of  the 
lecture  theatre,  it  can  be  set  rotating  from  the  opposite  corner  by 
a  strong  tuning  fork,  or  even  by  singing  through  a  conical  tube. 

At  the  recant  exhibitioa  of  tbe  Sod^^  Fraogaise  de  Pbysi<|uet 
M.  Ilnrautcsco  showed  the  following  esperimest  t— A  metalHc 

wire,  through  uhi.-h  a  continuous  current  is  passed,  is  strciched 
horizontally  in  a  glais  tube  containing  (;a>  cither  at  the  ordinary 
atmospheric  pressure  or  rarctied.  As  s  i  jri  a-  the  wire  Iul  nneS 
red-hot  it  b^ins  to  vibrate  in  a  vertical  plane,  and  the  contain- 
iog  tube  beemncs  much  hotter  at  the  bottom  than  at  the  sides. 
This  cAct  bts  iwt  been  salisfacterily  explained  by  its  dis- 
coverer. 

M.  CtJtiTDe.  showed  at  the  sameeshibition  an  instmment  for 

mcasiiiin^  'he  difTercnue  in  phase  between  the  current  in  a 
circuit  au J  tJie  impressed  e'.eclromalis'e  force.  I'Jitt  pruiciple  of 
the  instrument  is  as  lollows  :  — When  a  piece  of  soft  iron,  fixed  to 
the  end  of  a  spring,  is  placed  before  the  |>ole  of  an  electro- 
magnet having  a  permanently  magnetised  core  and  traversed  by 
analteiaating  current,  it  is  attracted  and  vibiatcs  with  the  same 
period  as  the  enrreat    If  the  spring  also  carries  a  miner  from 

which  a  ray  '  if  'ii;ht  i,  [cllettc  i  on  to  a  scale,  the  leti;;th  of  the 
hand  of  light  proiiate  1  »iU  be  proportional  lo  the  maximum 
dbplacement  of  the  mirror  Two  such  electromagnets  arc  used, 
acting  OB  the  piece  of  ••oft  iron  in  opposite  directions,  and  at 
such  dtstaaccs  that  they  produce  the  same  maxunnm  deflection, 
on''  niaj^nrt  being  placed  in  scries  with  the  circuit,  and  the  other 
joined  10  ihe  ends  of  a  non-inductive  resistance.  Under  these 
conditions  the  length  of  tbe  band  of  light  is  propoiticiial  to  the 
cosine  ol  ball  the  angle  of  lag. 
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Ak  inicrettiag  ttat*  by  M.  Birkdaad  apfwam  im  tbe  Ctti^l** 
K(Hdus  for  April  17  oa  tbe  neflectioD  of  electrical  wmveiat  tke 
exiremity  uf  a  licear  coftdnctor.  By  an  application  of  Prof. 
Poyoiinjj'ii  theorem  concerning  the  movcmeni  of  the  energy  in 
an  electromagnetic  field  to  the  case  of  a  Hertzian  oscillator, 
hebttsbownhow  the  damping  of  tbe  oscillations  depends  on  the 
HMare  tsA  poaitiaa  «f  the  eondiicton  ia  the  setgbbourlKMd. 
He  alio  aecottots  for  the  fact  that,  vheo  the  distance  between 
ihr  ^u^'.  stationary  node  and  the  ctid  of  a  wire  is  lU'tcmiincJ  by 
means  of  a  scCkjaJaiy  cucuil,  the  value  found  is  s:iia!lcr  ihan 
that  obl^aed  by  a  direct  measurement  of  the  iKitcnii^I  along 
the  wire,  ligr  showiDg  that  the  paitu  along  which  the  magnetic 
energjp  timidt  ace  exloided  befond  ib*  tnd  of  the  wire,  so  that 
the  watehM^to  to  ifieakito  mikea  dctonr  noad  the  end  of 
the  wife,  ««d  i«  lh«s«eMvded. 

Ak  iaportut  aew  seriei  of  dNspoaads,  the  tbioaytBiuines, 
in  which  two  new  hydroi;en  atom  of  the  Mtldo  groap  of  the 
primary  amines  are  replaced  by  tbe  radide  ihionyl  SO,  have 

been  prcjjaretl  by  Prof.  Micliacli'i,  ami  are  i!csciihcd  in  the  cur- 
rent number  of  Lit/'i^'t  AitHtUtn.  ic  has  been  found  ibai  ibe 
primary  amines  of  the  fatty  Mriea  when  dissolved  in  ether  react 
with  tbioajrl  chloride,  SOCl,.  in  »  manner  which  is  readilj  con- 
trolW  bf  eaiiaaeoos  eoolii^  of  tbe  venel  te  which  the  reaction 
ii  conducted.  The  products  are  the  hydrochloride  of  the  amine 
employed  which  separates  in  cry«>tal«,  and  the  new  liquid 

ihionylaiTiiii!;  wh.icf'  ieiii.iin>  dvc  I  in  tlic  rthcr,  but  can 
readily  be  i«oUt«d  by  fraction.ii  dtstillatton.  Thiuay!  chloride 
IS  incapable  of  acting  upon  the  hydrochlorides  of  the  amines  of 
tbe  Catty  aeriea,  heooe  three  raotecakr  eqiuTiIeni*  of  the  amine 
are  Te<{aired  for  every  equivalent  of  thiooyl  cbhirlde,  aceordins 
to  the  following  equation  in  tbe  case  of  mcthylamine  . 
SOCI,  +  3(CH,  N  »,)  -  CH5  N:  SO  -  2(CH,NHy  HCi;.  The 
thii  (lyl.uiKiies  of  this  scncs  are  co^>ULl^■>^  fuming  liquids  which 
boil  without  decomposition  and  emit  a  most  powerful  odour. 
They  are  decomposed  by  water  into  tbe  original  amines  and 
inlpbur  dioaide.  The  amines  of  the  aromatic  icrici  likewise 
form  thionylaminet  with  tbionyl  chloride  ;  and  the  hydro- 
chlo-iito,  uiilil^r  lii'iM.-  of  the  fatly  series,  react  with  equal  facility 
in  .i<.coid4r>c«  with  the  equation  C^H^NH^ HCI  f- SOCI, 
sCjUjN:  SO  +  3HCI.  It  i«  oidy  necessary  to  cover  the  pow- 
dered hydrochloride  of  aniline  with  henaene,  add  the  calculated 
quantity  of  ihionyl  chloride,  and  warm  ewer  n  water  bath  for  a 
■hoft  tine.  The  lower  niembm  of  th«  aromatte  ibtonyiaoiinea 
are  yellow  liquidf  which  dittil  wtthont  deoorapoaition  :  the 
bi^jhcr  members  may  lil.fvs  iic  be  distilled  without  l^'.s.  under 
dirninuhed  prcMure.  Alkalies  convert  them  into  the  original 
amines    and  a  ittlphite,  C<H(N:  SO  +  a  NaOH-C»1I»NH, 

TmoNVLMETHYLAMivE,  CUjN:sO,  ihe  first  member  of  the 
series,  is  must  conveniently  prepared  by  reacting  with  methyl- 
amine  npon  a  lolniion  of  thionylanilioe  in  toloene.  The  latter 
il  first  prepand  and  eooled  by  a  freednf  miatvK ;  the  aethyl* 
amine thonld  likewise  be  maintained  at  as  low  a  leinperatare  as 
potable  until  the  moment  of  adding  it  to  the  solution  of  ihfonyl- 
aniline.  After  agitation  .m  l  5i.\ndini;  (or  unit;  tiinc  the 
product  of  the  reaction  ntiiy  be  Uiitullcti,  wlicn  ihiooyl. 
metbylamlne  ii  obtained  as  a  colourless  fuming  liquid  boiling  at 
58-59'.  Its  odour  is  not  unlike  thai  of  bleaching  powder. 
Thionyl-ethylamine,  CM-^SO,  may  be  readily  obi^ned  by 

mixing;  coiiteJ  e'.f-.crc.il  -.ijli; I ii>ni  sif  thi  myl  ch-  iri  ic  aii  l 
cthylatiiiritj  The  rca..tijn  even  it  ihii  luw  •.cnii>-jraturc  i.-,  very 
vijicr.:,  i>ci..irring  with  hissing  and  the  evohui  ki  .  f  *hite  fumes 
as  each  drop  of  the  dilute  ethereal  solution  ot  thionyt  ciiloride 
lalla  into  ihe  lolution  of  ethyl.^mine.  Ethereal  solotionc  of 
tlltonylanililK  and  ethylamine  aflTurd  a  better  yield,  and  with 
ICM  admixed  impurity.    Thionyl -ethylamine  boils  at  73*,  and 
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ia  properties  closely  resembles  thiooyl-methylamine.  Sevent 
of  the  higher  memben  of  this  and  of  llw  aromatic  leiiet  hnve 
been  prepared  by  Prof.  Micbaelia,  and  are  fully  described  in 
bis  lengthy  rriL-moir.  It  is  itucrcstin);  that  in  j  rc^cncc  jf '1. 
moisture  of  the  air,  urufasm&li  quanlily  yf  added  natcr,  the 
thionylamines  are  converted  into  compounds  of  tbe  amines  with 
■ttlphar  dioaide.  Thoacof  iheanMnatiofcrietaniaUyoonsittof 
two  molccalcaof  the  oi%fautanin«  with  ooeaMlMnle  of folpbor 
dioxide.  Tbe  first  few  memben  of  tbe  &tty  aeries  form  com- 
pounds consisting  of  equal  molecules  of  the  aatine  and  nilpbar 
dioxide,  and  the  bighermaanhmapptar  CBpabkoffonungbotk 
clasMS  of  compounds. 

Dukl.NU  the  Latter  vacadua  liic  Furi  ILsiii  Uiulu^tcal  station 
has  been  full.  The  Liverpool  Marine  Biological  Committee 
organised  a  dredging  expeidition,  and  tbe  steamer  iMiy  Luk 
was  hired  for  sonwdays,  dwing  whkh  a  trip  wna  made  to  the 
deep  water  lying  west  -of  the  Isle  of  Man,  «n4  the  shallower 
ground  round  the  Calf  Island  and  off  Spaaisb  Head  was  al«o 

I  explored.  >  Jn  one  of  the  days  the  calm  seaand  low  tide  eriableJ 
the  wooUcrfuI  caves  near  Spanish  Head  to  be  visited  in  a  boat 
from  the  steamer.  Tlie  exposed  sides,  parts  of  the  rouf,  and  as 
fitr  down  ascan  he  seen  in  tlie  clear  water,  are  closely  covered 
with  raonded  red  aaeidiaiis  adhering  togntfaer  in  masses,  Uadr 
atid  white  sponges,  and  tufts  of  Tubularia,  forming  altogether 
a  most  striking  sight.  The  sponges  are  mostly  FackyuMtisma 
y'tf^M^/i^Mi,  and  the  ascidians  are  Alder's  Po'y.mrpa  ^li>mtrata,  a 
somewhat  variable  species  solitary  specimens  of  which  have 
been  sometioMt  icfomd  to  Styda  ruttica  (a  species  wbicfa 
probably  doe«  not  occar  at  all  in  British  seas).  Amoogst  tbe 
more  notewunliy  .mimals  obtained  on  Uicae  recent  dredging 

,  expcditiutis  Wi  tt-  I  'll  .  tiijria  riirahih,  Corynatti ,  xiridii, 
JJiftiiirum  cy^thijarm: ,  Arn:hiiit\i  thiajii,  Palntifv;  f^Ui'.tHla, 
Poraniti  pulviUui,  StUhstUr  n-  ,  /.uu'ui  iliarij,  /irissofsu 
lyriftra,  Thyene  Juiut  and  T.  raf>ha»us,  HyaliuuiiA  tmii£«i*, 
Caiocaris  macanjrewea,  Pasipkaa  iivaJo,  Xanth»  tt^fttdttrntf 
Ebaiia  tuieroui  and  E.  tumejacta,  UiffefyU  tfimmf,  a  new 
sp^Sietvf  Meto/a,  .VuniJa  sp..  hotvdia  t*fr,  Lyomtia  nprvtgiea, 
S/iria/tj  rttrin'tnu),  /  V  j/ir<-.'.'j  j,  Ciifii'u  lun  ^jt  u  lu, 
l^turobraKchuj  flumuiii,  JmuuUhj  ptrtpwua,  t  Joiui  quoins 
arbortKtns,  Tritoiiia  konibtrgi,  Eiytis  tricolor,  Eciii  atigtUata, 
Aittemna  tmrmgita^  ^«flumdtr  itgufrimt,  and  a  sew  species 
of  ihn  eooipmd  aad^  GhsM^armm,  rfiod  to  CAmatikt 
LahBIc,  bnt  dMning  in  the  colour  of  thn  oology  and  abo  ia 
asinale  stnutnie.  Prof.  Brady  and  Mr.  Thompson  obtained  a 
number  of  intereitin^  Coiicpoda,  including  a  new  DattyUfii  . 
and  a  new  and  very  large  Lickomolgtu,  which  i*  found  in- 
habiting PttttH  «N>j  ■'  >i'u  ,  just  as  L.  ngilit  inhabits  the  common 
codtle.  Since  tbe  U  M.  B.  C.  £aster  dredging  party  left 
Port  Erin  tbe  lUlowiflg  liave  lieen  worltiag  at  the  station 

Prof.  M.  C.  Potter,  Prof.  K.  E.  Weiss,  Mr.  \V.  J.  Beaumont, 
Mr.  £.  T.  Browne,  and  Mr.  J.  H.  Vanaione.  Another  uredging 
expedition  will  tie  mganiicd  for  the  Whimntide  vaeatioo. 

Notes  from  the  Marine  Biological  Station,  Plymouth.— 
Last  week's  captures  include  the  rare  Polyclad  PnHtk^aritmi 
viltalus  and  Macruran  Gtbta  sIt'JatiX,  and  a  remarkable  haul  of 
the  Nudibranch  ll.'r  \;\>rmi.na  whose  first  capture  on  our  southern 
coa>ls  was  rccdrilc  1  a  few  weeks  ago.  The  investigation  of  the 
floatii^  iauna  ia  much  impeded  l>y  the  continued  abundance  of 
getatinoos  nig*,  wlikh  clog  the  meshes  of  the  townets  at  all 
depth'.  Tiic  Lei>to'iitd  iL-.i  Iunc ptUuciJa  is  still  failly  c  MiiiTiOD, 
and  iLe  ptl.iiM^  l.iti.<.  oi  CiiiaHtkus  [anuknatti.)  have  n-aw 
reached  a  hi);li  Ic  t.f  (Jevelopiuent.  The  f  jllomng  animals 
are  now  breeding: — I'he  Hydroids  Clava  muituoi  nu,  G«h^ 
tkyraa  Lovtni,  StrtuUmit  pumiia  and  Plumutaria  ptunatai^SBK 
Nemertine  C^kalttkri*  hucmiaU  1  and  tbe  Decapod  Crnstaoea 
Eupa^nu  iimJmnlui  and  Ptrhaau  fmsiUmt, 


^  .d  by  Google 


Mav  4,  1893] 


NA  TURE 


15 


Trb  flddhmni  to  the  Zoological  Sodety'i  Gardeot  ddfiog  the 

past  week  include  a  Crowned  Gibbon  {HySobnte  piUatut,'i') 
from  Borneo,  presented  by  Mr.  Leicester  V.  Hc.-iufurt  ;  a 
Ileii|^alij>r  fi'.n  /rfj^M.Vwn  j  from   Ir.ili.i,   jiri'scnted  by 

Captain  K.  Whistler ;  a  Wliite-bellied  Hedgehog;  (Erinatfus 
alhUvmirii)  from  Somaliland,  presented  by  Mr.  H.  W.  Sttoa- 
Karr*  F.Z.S.  ;  "^ve  \v eiM\i(Mmiltl»vmlgvii)  British,  pretented 
hf  Mr.  Oeoi^c  Long  ;  a  Festive  Amuon  [Chrystfiis  ftsHva) 
from  Guiana,  presented  by  Mrs.  Hilh  ;  Chincve  L.irk  f '/f- 
liiHixorypha  muttgalica)  from  China,  presented  by  Mrs.  Pollard  ; 
two  Serin  Finches  {Sirinut  hortulanui)  from  south-west  Spain, 
presented  by  Mr.  J.  A.  Crawford,  F.2.S. }  mo  Uodolatcd  Gms 
Pamkcet  (^Utfatkiau  MmMUm)  Iran  Aartnlit.  pntented  by 
Most.  W.D.  S*«Oi)ri  »Gieater  Salpligi-cTe«tedCodwtOo(C(r<-<>/Mii 
gmUr&a)  from  AtutnfU,  presented  by  Mr.  E.  P.  Rftmsay  ;  two 
liawfincbes  \C(Xi~^t':>.'.ui;-i  -^u'^an's)  British,  prescntril  by  Mr. 
A.  Klost  ;  a  Magpie  Tanager  {Cistofii  InvnaHa)  iiom  south- 
east Brazil,  presented  by  Mr,  H.  A.  Astlett  ;  two  Great 
Cydoda*  (CjnMta  gigM)  from  Anttniia,  pceiented  iiy  C«pUtui 
Cittlie ;  •  Conaoa  Viper  ( yiftra  term)  Brhiih,  prceented  by 
Mr.  Britoo  Riviere,  k.A.,  F.Z.S.  ;  a  Poc  Honey-Eater  (/V«- 
tktmadera  no-^'a-iealaHdia)  from  New  Zealand,  a  Malabar  Green 
Bulbul  {PkyVjrnit  aurifrons),  .1  Red-eared  Bulbul  (l^ctumatus 
fix^-iiin)  from  India,  a  Cape  Coly  {CoUuj  <afitnsii),  two  Dcrbian 
/onures  {Ztuurui  dtrbiauus)  from  South  Africa,  two  American 
Bloe  Birds  {Jiialia  mJumi)  from  North  America,  two  Gn$X 
£agleOwls  fSuto  imixim»t)  European,  deposited  ;  two  filacle- 
neckc!  Swans  Ciz'ii'''  n>\'rt\  7.'i;,  ^  ?  )  from  An'.;uctic  America, 
tWd  M:i<laj;3^i;ar  Love-btrdsi  {A^u/^'rtiis  eana,  i  V  Scum  .\IiJa- 
^i-cur,  A  Kt- :  ii  led  Eclectus  {Edectut  ptcloralis,  i  )  from  New 
Guinea,  purchased  ;  a  Red  fUnguoo  {M«trQfmi  rmfm^  6 )  a 
Gremt  Wellaroo  {AfMnfm  nhtt/mi,  j),  tena  Solio  Bower 
fiiids  (ni'oM.^rAyneAui  tivlactut)  from  Aiutratla,  two  Maugffs 
Dvsyures  {D,tiyurv<  mauga^,  f  S).  i  King  Parrakeet  {.Ipms- 
midHs  icttpulatus),  two  Diamond  Snakes  {lyfi'reHa  sf-H^  ta'..  a 
Watet  Liurd  {Pkjftigmithm  IrtHtHri)  from  New  South  Wales 
el»«d  in  eseliaiite. 


OUR  ASTRONOMICAL  COLtmN. 

r   I  VR  Ol'   M^Ri    -Dur.njJ    iht    npjKisi;ion  of 

Mars  in  J&J^  IVof.  George  Cotiisluck  inaile  a  series  of  filter- 
■BiMtions  of  the  position  mj^lcs  of  th?  south  pol.n  c.np  of  .\I.irs, 
of  its  Wlgalar  esteat,  and  of  its  jjolar  and  c4ua:oiial  di.imeler. 
b  the  fnt-aseDtioBed  ■MMoremenis  he  placed  the  oiicromcter 
thtCHl  (Mfent  to  the  pfaoct's  disc,  and  so  rotated  it  th«U  it  wa!> 
ixally  titiuMa  rinot  the  point  uf  tangency ;  one  ob- 
lineindedftveteltlaBior  Uuskiod,  wim  a  detennina. 
of  tke  ponllei  fnm  %  aeiglibQafiiic  tter,  and  fcr  the 
eaaiori^  of  tlie  obeeraliom  theie  aeMiwcm  wck  made 
both  with  telescope  eait  and  west.  The  iiwdat  fUmittiioni  of 
the  caps  were  meanred  by  placing  (he  thread  lanceoltal  to  the 
diic  of  the  planet  at  (he  extremiiiei  of  tlie  cap.  The  eo- 
«idiHites  of  the  centre  of  the  spot,  where  •  represents  the 
aaatifCn^bical  longitude  and  A  the  sooth  polar  distance,  together 
with  the  diameter  of  the  cap  and  the  adopted  corrections  to  the 
porilloa  anele  of  the  aiit  of  Matt  at  ^ves  by  Maith's  epheoMria, 
oaf  ha  gatliend  from  the  fbHowing  table 

(uly  36 
Aug.  i& 
Sept.  19 

I'tof  < '.imjitirrll  Imds  the  corit.;!  mn  in  the  iioMdon  .in^lcs,  .is 
given  !>y  M r.rt h  s  c|ihei>ir n>  .is  o  16,  while  f'rut.  II,il!'»cor- 
rectu>n  .iit;.j;.rit>  to  ,  1-24,  hi:):li  I'f  which  vary  ironsi. leraMy 
from  the  values  given  .iliovc.  1  he»e  differences,  as  ProC  Com- 
stock  points  out,  may  .irise  from  the  sftlematic  erron  afleetiag 
the  three  methods  employed. 
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The  BRtoHTNEss  OF  THE  Major  and  Mi.vor  PLA.stTS.— 
The  latest  publication  i«sued  from  the  Astrophysical  Observa. 
tary  at  Potsdam  (No.  30)  contains  all  Dr.  G.  Mullet's  deter 
minaiions  of  the  brightnesses  of  both  the  major  and  some  of  the 
rotnfir  phmets.  These  observations  extend  oyer  a  period  of 
.  ahnut  e:;.;lit  yetrs,  but  the  majority  were  made  during  the  )e.ir^ 
!  1883- 85.  The  first  ch.ipipr  i«  dcvrttcd  to  a  t.-.buiation  of  the 
I  diflerciu  -turs  uscil  tlirt)ui;li.jiit  ihc  wmrls  for  ]iur[MT*es  of  com- 
parison. In  the  second  are  brought  together  all  the  planetary 
obser\'alions,  while  the  third  consists  of  i  ih-uusvion  of  the 
whole  number  of  observations,  each  plunct  heiog  independently 
trcaie  l.  To  State  briefly  Some  uf  ilic  result  ,  that  these  detei- 
minatioris  have  bruught  to  li(jht  we  may  siiy  :  fr?)  That  with  the 
exceptitin  (if  the  pl.\nct--  Jupiter,  L'ranus,  and  Neptune,  the 
variations  in  brightness  arc  found  to  L.c  directly  de[iendcnt  on 
the  phase  difference;,  wliichcan  be  pldttoil  i>ut  m  >imple  curvijs. 
(i)  That  from  the  oSiserv.itior.*  of  cacli  planet  the  "  Licht- 
schwankungen  "  accord  with  nu  the^iry,  and  that  near  opposition 
the  variations  in  brightness  are  found  to  be  larger  thao  those 
which  should  be  the  case  as  regards  the  theoretical  values. 
(<'}  The  form  of  the  light  curves,  when  one  exprcsies  the  bright- 
neam  in  atailar  magnitudes,  approachea  vary  aaarly,  aaccpt  ia 
(iia  caK  of  VaflMs,  a  straight  line,  aod  the  varfatioiiB  fa  BMcni* 
tod«  are  alio  very  nearly  pioportional  to  the  COrraipMmnc 
piha«e.diirerei»eet.  (</)  The  efaaervations  give  no  indication  or 
the  dependency  of  the  "  Lkbtstiirbe "  on  the  rotation  of  the 
planetii.  And  lastly  {<)  that  by  taking  series  of  obtervatiooa 
of  the  largest  plaaeta,  ohtainin^  the  aMao  values  from  diSereat 
years,  dinerenceaarefonndwfaidi.  at  Dr.  M  :ller  says,  cannot  be 
doe  10  the  inaccuracy  of  the  measures  or  to  the  fact  that  the 
tame  instruments  were  not  always  used.  The  following  taMe 
showa  clearly  the  rdative  brightnettei  that  retttltriom  the  alx>«e 
detemlaatioBa 
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Metfor  SiiowKRS.  -Of  the  important  meteor  showers  which 
occur  during  the  present  month  that  which  occurs  on  the  sixth 
eitceeds  all  others  in  brilliancy.  On  the  evening  before  and 
a.rter  this  date  there  are  also  two  other  sbowcrt,  bat  tiwy  are 
much  fainter.  The  poaitiom  of  the  radiant  poinlaare.  aeeocdinc 
to  Mr.  Denning  i— 
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AsTaoNOMY  PoPVLAllSKD  IN  AuaaicA..-There  seenu  to 
be  no  doubt  that  the  htterett  taken  in  attronnmy  in  .\merica  i> 

rapidly  on  the  increase,  >nd  the  demacds  for  large  teletcopet 
there  have  played  no  small  pait  in  helping  to  stir  up  in  many 
iT)ir.d<  ihe  desire  for  enlightenment  in  Ibis  fascinating  science. 
Increase  in  the  number  of  siudcnlt  and  aniatenr«,  and  rapidly 
gronin);  demands  fiir  -in.il!  telescopes  are  signs  that  cannot  be 
misconstrued,  indicating  as  they  do  the  vast  interest  that  even 
to  day  is  shown  in  the  oldest  of  sciences.  To  satisfy  and  further 
these  favourable  omens,  or  in  other  words  to  bring  together 
Iho^e  who  crtn  ift^trrct  in'o  clo'e  relstinn?  with  thoicwho  are  to 
he  in-:iucted,  the  e-tit' 'ts  of  -I  .n.  my  .nri  .  / ,  ,'r-/j  i  .•  '  pro- 
pose, aMumjnt!  they  i;et  a  snlt-cirjnl  1  uiti^ier  "f  Miliscribcr>,  to 
issue  a  monthly  pul  hcalinii  etitiil.  d  ■'I'.iiiular  A st n im iu;y , " 
The  idea  of  this  ptojecl  js  that  11  should  serve  asaguide  lorself- 
in»fr  K Mil,  and  supply  .i  uudnim  for  queries  and  answers  for 
methods  of  work,  facts,  hooks,  &c.    Tt.cy  |  ropose  locomuience 


^  .d  by  Google 
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of  topics  for  abMrnttUn,  the  itan,  noon,  pltaet*, 
CUwtUierwdMiaiesiipplitMl  only  with  an  op«r« 
|ltttortHttlTtelcieo|ier  ItUlob«  in  no  seQ>e  professional, 
''eioept  to  be  aocwHte  in  statemeDt  of  Tact  an  I  g  riiRiple  with- 
ant  heuf  tednieil  ia  terms."  The  first  numbci  cm  be  ready 
bjr  SejnrailMr  of  thit  you-  U  the  (iib«crib«t«  «»  tocihcomiog. 

OrriCAi.  TiSTS  VOR  Objbctivis,— I«  %.  toull  punphlet  en- 
tiilod  "Opdwbe  UatOMUtaimc  voBOIjecti*iea,"b!)rDr.  Lndw^ 
Mach  of  Pngae,  the  coatenU  of  which  h««e  appetnd  in  tlie 
ntlografkiuher  Run  tu  hoit,  the  writer  desoilNs  %  wry  simple 
DMas  oiotitoinine  i>h>j(osraplu  of  objectives  sitowing  defects 
in  the  giais.  After  first  referring  shortly  to  the  Biethods  adopted 
^Schi'>Jtr,  Alv.niClarl<,  &c.,  giving  some  excdIeDlsinall  pho- 
Mgnpbt  of  tome  of  tlie  results  obtained  by  these  mcan<,  he  de- 
etilMS  his  sietiMd  of  oasitinK  imall  optical  errors  visible.  He 
CUU,  tijr  nCMS  of  an  achromatic  lensi,  an  image  of  the  sun 
OB  *  screen  in  which  is  a  small  hole.  Behind  thit  screen,  at 
some  diitancc  from  it,  he  place*  the  object  glass  to  be  tested, 
together  with  the  camera  at  its  fociU,  and  it  is  found  that  in  all 
places  where  the  object  gla»»  is  not  fierfect  a  system  of  interfercnre 
marks  or  rings  is  foimed.  Experimenting  with  an  objcc.  gLiss 
of  ID'S  cm.  spcrioie  sod  143  cm.  focal  length,  by  Sir  Howard 
Crobb,  the  writer  shows  •  photograph  taken  after  (bis  means. 

PuoTocRArii  OF  A  Boi.iD.^AUhougb  oo  fine  nights  raur 
Idescopet  carrying  with  them  photographic  pintes  St*  timed 
towards  the  starry  heavens  for  special  objects,  none,  esoept  «  very 
few  exception],  have  had  the  good  luck  to  record  tile  paisage  of 
a  bright  meteor.  M.  Lewi!>,  .it  Ausonia  (Connecticut)  seems  to 
liave  been  very  forlunate|iD  this  respect  (Aw/Z^/i'/i  AAronomiqut, 
tome  X.,  March),  for  on  Janu.iry  13  of  this  year,  while  photo- 
rajihini;  the  comet  Holmes,  a  very  bright  meteor  crossed  the 
I'M  fvf  view.  An  e xn'iiinn'-on  nf  She  plate  showed  that  the  trail 
LfiiLinitnud  ,t;  ;ili:nu  ih  iS'i.  k.A.,and  +  33°  40' declination, 
tetniinaltr;;  .tI  oh.  Sm  K  A.,  \  "52°  1 2' declination.  Ur:<1er 
the  microH-iiiit  lie  >iy>  lli.il  llu- centre  cfttif  ir.iil  t  |.:■^■.l  ^'.  liy 
a  veiy  dark  :uis,  cl.-  ir  ly  i  IcNiii.  -;,  wiiiis  the  other  pan  u  buaQJeJ 
by  fringes  uf  VLry  iir-  jjulii  t-'rui,.  indicating  tlial  fragments  of 
matter  h:iil  li. m  licMt  ht  ii  \x"m  ilic  metfonte  :  signs  of  rotary 
inoVcMiMi!  iiurini;  its  p.-i^-.i^jc  1il  ;<.ii?  iHl-  Htruniscd  plate  were  also 
visible.  I  'II  iiil'ii  il<jicuniiiaiiOii»,  f>lji..;u'j;faphs  such  as  these,  if 
Ihry  could  ni  iic  often  obtained,  would  be  very  valuable,  for 
one  could  thyu  Ux  the  ditTcrent  points  of  the  irajectory  witli  far 
greater  accuracy  than  is  now  done  by  the  neccsnriljr  wry 
prokimaie  method  of  naked  eye  estimations. 


GEOGRAPHICAL  NOTES. 

Am  unising  toitaace  of  newspaper  science  occnned  ia  a 
morning  paper  last  week.  A  note  oa  the  salinity  of  the  North 
Faci&c,  pnUidied  in  this  column  ^vol.  xlvii.  p^  yjfCi^  wasivpro- 
daeed  witlioat  aclinowledgmeni,  but  with  annotatioas.  After  the 

4|notation,  "  a  tongue  of  Considerably  Irciher  water  stretches 
nearly  acrciv>  the  ocean  about  10"  N."  ctme  the  interpolation, 
"caosed  ao  doubt  by  the  dilution  of  the  sea  by  the  melting 
snow  aiMl  ice  of  tiM  northern  regions,"  a  far-fetched  hyjiothesis, 
which  ignores  the  rainy  belt  ol  calms.  A  wotse  ermr  wat  to 
say  that  the  curves  of  equal  salinity  "run  through  Uchring 
Strait,"  when  the  original  said  iierioK  Sea.  I'he  um:  of  a  map 
would  probably  have  prevented  the  Uanders. 

Tmt  Mouicment  Chgraffiiijue  publishes  a  useful  taumi  with 
route-maps  and  portraits  of  the  ofliccrs  of  the  various  expeditions 
of  the  Katanga  ComMBy  from  May,  1890,  to  April,  i$93.  In 
July,  189O1  the Cxpcaition  of  M.  A.  Dclcommune  left  Europe 
for  the  Congo,  went  by  the  Lontami,  discovered  l-akc  Kassali, 
and  reached  Uunkeia,  in  Katanga  on  October  6,  l8<;i.  This 
expedition  spent  a  year  in  exploring  the  upper  l.ualaba  and  the 
western  side  of  Lake  Tanganyika,  then  descended  the  Lukuga, 
cro'ied  the  Congo  bn'-in  in  s  wc<^!-Viy  n''>rfK  direcli-in  \n  \ 'Vi- 
ai)il)o,  .ind  arrived  in  nnuscl,  .jh  A;iril  1^,  I'^'i;.  An  rx|'-Liiitii..i.'j 
iitiilrr  I,e  Marinel  lelt  Lu^mUi  on  Uci.«:tiiU,i  2j,  iisif^,  reached 
ilunkcia  April  |8,  1S91,  and  after  taking  jKissession  of  Kat- 
luitj.a.  rtliirnrr  I  to  Lmambo  in  Aiis'int  of  the  same  year.  On  July 
4,  lSi|i,  Cijitairi  St.uiN  Inll  ihc'  .isi  Li  .i^t.  artd  travelling  by  Lake 
l  .uiganyu.i  rcAi  ficd  Hunki.-i.i  m  I 'ct  .-iiil  '.:,  but  the  leader  died 
.in  thr /-.ir^lK  ',1  .III  111,  w.iy  inii-  im  lunc  S,  [Si^j  In  Septem- 
ber, iSyl,  C.^pt.uii  liu  !>  i^iiiKy  lel^t  Stanley  i'uul,  ascended  the 
Sankuru,  discovered  Lakes  Kabele  and  Kabire,  near  (he 
Lualaba,  and  reached  Bunkcia  ia  January,  1892,    Thence  in 
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Jutt  they  reached  Lake  langweohw  sad  after  Otptain  Bia's 

death,  Lientenant  Franeani  Ted  the  expedition  through  the 
upper  regions  of  the  Lualaha,  aad  in  January,  1893,  joined 
Dclcommune  at  Lusambo,  returning  with  him  to  Europe.  The 
discoveries  made  by  these  four  expeditions  arc  of  gre&t  iroixMt* 
ance ;  thor  fill  io  much  of  the  detail  of  the  Congo  basin  hitherto 
very  lightly  dtatdked  «« the  naps. 

A  aoKOUft  has  hoea  cwieiit  that  Dc  Mansan^a  pofaur  eapadi- 
tiott  is  likely  to  oolbtpie  at  the  hut  Boment  for  liim  of  faoda  ; 
bat  it  Is  satislactory  to  learn  that  this  is  not  the  etae,  TIm 
From  is  pracUcally  ready  for  sea,  and  the  p«fty  will  enbaik  in 

the  month  of  June,  a,  originally  inlcr  led. 

Tilt  recent  advance  su  .Arcuv  r»,:.vi^atii:>n  i>  >trikir^;ly  sh  >wa 
in  the  announcement  by  a  Norwegian  firm  of  a  pleasure-trip  tu 
Spitzbcfgen,  planned  for  this  .summer,  with  a  veisel  slren}»thene<i 
for  ice-work  and  fitted  with  every  comfort. 

MM.  FOUREAU  ANDMerv  have  durinc  th«  pri'i  ye,.'  c.irrit  i 
out  some  im|iortant  journry  s  m  th-  S.i5i  ira,  i  ht  y  have  ^uc 
cecded  in  miching  the  country  of  the  l  u.ireg^,  whicli  ha,  11  >t 
heon  visilril  liy  i'.uioiK-.ins  since  the  M.itiei-.'  nussiun  was  iiva>. 
acrcil  1:1  iSSi,  and  ilicy  hsve  inducud  [he  eliici-^  lo  acknowlcJ^c 
1  n-ncli  pioUk 1 1011.  TIk-  French  l^lTle^.lI^  .^re  ili^i.^<jn[ly  cn(cri<lin^; 
the  cultivable  area  01  the  oases  in  the  northern  Sahara  by 
ainking  artcaiaa  walls  aad  sceuiuig  aitifieial  irripttioB. 
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THE  USE  OF  HISTORY  IN  TEACHING 
MATHEMATICS.^ 

HAVE  vefltuied  tonake  some  su^esiions  to  this  .Vssoda 
tion  as  to  the  asa  of  hiitory  in  teaching  mathematics,  aad 
the  restrictions  and  limitations  under  which  it  nay  be  adsao- 
tageuusly  employed.  It  will  be  perhaps  the  oost  OOBVcaicnt 
course  to  begin  with  the  restrictions  aad  limitatioas. 
The  three  most  important  of  these  are;— 
if)  The  history  of  mathematics  should  be  strictly  auxiliary 
and  subordinate  to  mathematical  teaching. 

(2)  Only  those  portions  should  be  dealt  with  which  are  of  real 
assistance  to  the  learner. 

(3)  It  is  nol  to  be  made  a  subject  of  examination. 

Unless  these  conditions  are  observed,  it  to  be  feared  that 
the  effect  of  the  introduction  of  new  matter  for  instruction 
would  be  injurious  rather  than  benehcial.  The  ordinary  school- 
boy or  schoolgirl  now  takes  in  hand  quite  as  many  subjects  as 
he  or  she  can  satis(aoto«ily  Study,  and  nobodly  waats  th*  Bunbar 
to  be  incrwcil 

When  men  Ujok  hack  on  their  school  days,  they  eunstaaUy 
feel  some  lliMii>^  llicy  have  always  remembered  an  1  often 
applied  came  to  them  from  their  masters  not  as  pan  of  ihe 
regular  course  or  as  included  in  the  work  done  for  examinatton. 
It  is  just  this  outside  illn  .:raiiv<-  p.  i^iiii.n  iK.ii  1  propo&e  history 
should  occupy  in  re-fjcct  |.  i  n\a;;icni;.tiL-  I  .i  an!  at  the  outset 
lo  free  my, ell  from  any  impuCiliun  uT  ■  le -iriii^  lu  ail.i  one  i^rain's 
weight  to  the  heavy  burdtu  Wyi.  asid  jjifis  iiave  to  bear  in  these 
days  of  competitive  examin.ition. 

Coming  now  lo  the  main  question,  which  is  in  what  ways 
history  makes  mathematical  study  easier,  clearer,  or  more  inter* 
esliug,  it  may  first  of  ail  be  remarked  that  it  gives  os  stereo- 
scopic views  instead  of  pictares  and  diagrams.  A  particular 
subject  may  be  looked  at  fhaa  atany  sides,  each  aspect  suggest- 
ing a  difTcreh^  mode  of  trestawnt.  Thus,  aithoagh  we  do  not 
want  to  go  back  tothenathodin  Whawall'a  Meehnieal  EacUd, 
where  the  main  troths  of  eteRtentary  statics  were  all  derived 
from  the  fuDdammtal  axiom  that  a  tnler  would  balance  if  its 
middle  point  were  supported  ;  it  is  yet  a  goo^l  thing  for  the 
pupil  lo  know  that  such  a  method  was  successfully  adopted.  We 
do  not  want  in  arithmetic  to  go  back  to  the  old-fashioned  rules 
of  single  and  double  false  positioD,  hat  the  student  is  all  the 
better  for  knowing  what  tltcy  were,  and  what  Ciiuld  be  effected 
by  their  means.  Possibly  some  of  us  might  really  like  lo  go 
back  to  the  proof  of  Euclid  L  47  in  the  "  VijaGaoila,  "depend- 
ing only  on  the  almost  obvious  truth  that  triangles  of  the  same 
shape  have  their  sides  proportional,  but  at  aU  events  a  ttodent 
should  know  about  I  )ii  jin  >of,  even  if  he  ware  to  be  warned  of 
the  objections  to  using  it. 

In  some  instances  there  is  a  further  direct  advant.Age  in  recall- 
ing nl-l  mcHods  that  are  now  superseded.   Though  the  change 
r  a  papFt  by  .Mr.  C  Hcpi«l,  read  WCm*  tbc  Anaristien  for 
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hatbMB  wiwly  iuhIa,  yet  it  may  happen  that  lOiM  important  | 

pwtiealwi  have  become  cnmpantivelf  obtcured  ander  the  new 
tientBeot,  tint  w«t«  in  full  lijht  when  ihe  older  plan  was  in  i 
TCCne.  Since  Hamot  introduced  into  Eaj;Und  the  >; rand  and  ' 
powofiil  improvement  of  making  letters  of  the  alpha1>el  ctand  , 
In  mlcoown  qnantitiet,  school  boy*  ba«e  been  for  the  mn^t  part 
lefdlarlf  trained  to  losk  on  alfebia  as  a  Ka-Be  of  hide  and 
seek,  where  r  \\  concealed  under  conditions,  and  has  to  be 
'Iragged  o:it  into  ihe  ligh".  Tne  idea  of  lome  undetermined 
raJii  of  a  scale  of  notatio  t,  which  w:t«  the  very  essence  of  the 
algebra  of  Stifel  and  Stevin,  has  not  b:en  brought  promincnlly 
before  them.  It  may  be  of  tnteres"  to  give  four  successive  stages 
by  which  a  proce^^  of  nmliiplication  in  aljjebra  ha*  arrived  at 
it<  preicnt  form  Tne  lif<t,  ntijjinated  by  Stifel  and  adapted 
by  Recorde,  made  use  of  very  strange  signs  with  very  odd 
Dimt..  Id  the  product,  l)?ginnin2  from  the  right,  the  first  term 
wa«  called  the  ahiolule.  the  seonnd  the  mv/,  the  thirl  \  \'.-  ::iarf, 
the  fourth  lhec//V,  the  fifth  th?  -^nxiuH^ite,  and  tt  c  the 
iHTiy'.Ue.  In  th-  sccon  1  s'a;e.  Stevin's  notation,  iby 
BriMi,  is  self-explanatory.  The  third  tyttcm  i«  Vie'.a'i,  adopted 
by  Hiuriot. 

3    -      ^  ^   

+         jC  -    2      ^    ^  i 


gifen  some  >lt^:.i 

determined. 


sketch  of  the  ncant  by  whid  thejr  mie  tbta 
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Ai  another  exarnple,  a  boy  can  ase  logaridim'!  and  un  terMand 
^■tlkejr  are,  directly  he  has  mastered  the  law  of  indices,  but 
■crter  to  calculate  them  he  imagines  that  he  mmt  know  the 
KlKMBialand  Eaponential  Theorems.  Surely  it  would  aid  him 
to  C0B|Melien<t  tbc  relatioos  of  logarithmt  to  numbsri,  if  be 
new tiatihcy  were  oiigiaalljr  cakekted  when  tbe  Bineniel 
wd  BspoMotial  Tlweteiiiii  wtut  unkaawn,  end  if  he  were 
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In  the  Daify  Ntwt  of  December  16.  a  eene  wni  qvated 
»  being  often  found  written  in  a  wboolbey'*  Evcw  or 
A^twa:— 

If  iticTc  shv^ultl       ;i'l'j|*ier  fli»iS, 

Hilder  far  rftn^c  rt/. 
Were  the  whole  Wv>T  J  (  »  hr  •m'-.ncr^rd. 

1  Kit  twA  would         !pc  dry.  ' 

The  tchojlboy's  charge  of  ilrync»<  m-.i It  be  met  by  showing 
him  how  the  prog-ess  of  the  arithmetic,  geometry,  algebra, 
and  trigonometry  that  he  is  learning  ha*  gone  on  in  answer  to 
the  necdi  that  men  have  (eh,  and  the  desires  they  have  formed. 

There  have  iieen  peri<>J*  in  which  men,  un  ler  the  ioflaence  of 
some  widelyspreaM  nntivc,    have  calle  i  fir  ihe   aid  of  the 
theorists  to  help  them  on  their  course,  and  ihe  endeavour  to 
supply  the  great  want  of  the  time  has  brought  about  a  gnat 
advance  in  theoretical  lcao«ledt{e     As  we  loak  at  tbecoeraeof 
these  great  ni:>vefflenl%  wefind  that  it  Is  the  practical  men  tlint 
supply  the  stienulu*  to  exertion,  that  »et  ibe  few  thinking  for  the 
advantage  of  the  many.  Three  in«ieacnof  tiieie  great  wnati  of 
life—one  of  ihem  new  dead,  the  olMr  two  im  evet* 
inciewiog  lifeand  vigonr^tiand  out  prominently  be- 
yood  tbe  reil— enioh^y,  commerce,  and  naviga- 
tion.  Theinfluenceofasirologr  extended overincb 
a  vail  period  of  time  that  we  cannot  iraee  it«  pro* 
glCis  ^'-r\••  liv  step  from  the  ancient  Chaldeans 
10  Ihe  Ii  iLiLfi  Dee  of  the  reign  of  Elij;.-»l>eih,  who 
was  the  laai  eminent  English  mathematician  of 
the  atlrologieal  tort,  and  at  the  same  time  one  of 
the  great  prorno'ers  of  maihematic*  in  its  more 
modern  applications.     We  can  see,  however, 
what  has  been  leit  to  us  as  the  result  of  the 
attention  that  was  pai<l  to  astrology.    The  works 
of  Bhascara,  himself  an  astrologer,  show  the 
extent  to  which  the  Indian  arithmetic  and  algebra 
had  pnnr,  and  »ha(  ^tock  was  in  hand  to  be 
■  uiim;  lu  till-  new  |  iirp  j  r  of  facilitating  Kuro- 
pean  commerce.    We  had  alsofrooi  theic  ancient 
scholars  the  clemcnis  of  tfigonoeielry  and  tallies 
of  sines  and  cosines. 
The  old  astrologers  were  maintained  and  were  enabled  to 
carry  on  their  researches  by  the  wer^bh  of  princes  :  .\lphonso, 
King  of  Castile;    I  n- li-n.  .    II  ,    Kmperor  of  Germany; 
Matthias  Ci^rvinus.  Kingol  Uanj;,ii)-,  are  instance* of  monarchr 
who  had  astrologers  In  their  train,  filling  recognised  position* 
in  their  court'',    Some  of  thes:  were  men  of  real  learnukg ; 
others,  like  (iileotti,  inirodoced  with  the  romance  wiitcPi 
licence  as  to  place  and  lime  in  Siwti'a  "  Qnenttn  Darwaid,"  and 
Lilly,  who  foceeaifnlly  deluded  the  Parliamentary  leaden  in  the 
Civil  War,  were  not  mnehheltet  thao  quoclis. 

When  we  leav^  the  astrological  age  and  proceed  to  the  com- 
mercial, the  hifllfliiry  !•  mudi  more  complete  and  more  interest- 
ing. Tbe  whole  story  of  the  introduction  of  Indian  arithmetic 
into  Europe  by  means  of  the  Arabians,  first  .is  the  result  of  tbe* 
Mootiah  conquests  in  Spain,  and  then,  after  n  long  interval,  as 
areanlt  of  the  commercial  enterprise  of  Italy,  is  full  of  romantic 
interest.  It  is  curiotis  lo  notice  bow  aUongly  the  commercial 
element  comes  ont  in  Ihe  algebra  of  Mahommed  ben  Musa.  It 
is  all  about  questions  of  money,  partnerships,  and  legacies. 
When  the  practical  objects  for  which  mathematics  were  studied 
became  different,  there  was  a  corresi»onding  alteration  in  the 
moile  by  which  such  researches  were  encouragtd  and  main- 
tained. There  still  remained  tbe  patronat;p  f?!'  cireat  princes 
and  nobles,  hut  a  new  class  of  promoters  atM-  a::  ■  i  >j  ibc  great 
merchants  nnd  trading  communities.  .\  gre.ti.  » .i\  l  t»f  public 
enthu<i,i-rn  (iinx  to  have  borne  along  with  it  all  (U  -e-  of 
society,  engaging  thcui  in  the  advancement  of  the  iie«  lc»itiii>g 
Ilcnedelti  held  Ihe  office  of  miilheiiutici.-in  to  the  I">ul,e  of  .Savoy, 
with  a  griod  salary  ;  Torrictlli  was  mathematician  to  the  I)uke 
of  Tuscany  ;  Harriot  received  .i  jooa  yeir  regularly  from  tbe 
Earl  of  Northumhciland,  and  while  bis  noble  pjlr  in  was  foT 
fifteen  years  in  prison  for  complicity  with  s  jme  I'f  the  ambltiona 
]ilots  of  his  friend  Sir  Waller  Raleigh,  Ilarri<M,  Hues,  and 
Warner  bote  him  company,  and  were  generally  apokcn  of  a« 
the  Earl's  three  migi.  As  »bowing  the  interest  taken  by  tbe 
traders  of  great  cilie*,  it  maybe  noiieed  Ihatsoimeof  the  moat 
importani  treatket  of  ihe  time  were  written  at  theinMigalion  of 
the  merchant*  of  Floreoce*  and  publifhed  at  their  expense.  In 
our  own  country,  the  lirit  Ei^liih  •trantlaiioa  of  Euclid  wa« 
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mKdclqpaeltlieaofLaodH.  1t«eoided<di«tiilbc  lint  EDglish 
«lfd>n  to  the  coapomjrof  Merdwnt  AdTCBtiiMn  tfadlng  to 

InpoTTant  advuBcea  in  matbenutict  were  nwde  bylhe  pro- 
fcnors  ai  the  college  In  London,  founded  by  Sir  Thomii<i 
GrMhaiii.  'l1>is  feeling  among  ihe  trndini;  classes  produced 
retnlu  .n  Ilaly  which  Libri  tells  us  were  unparalleled  in  any 
previous  '.ime.  We  all  know  of  Ihe  Floral  Gamei  of  Touloui<c, 
and  (he  athletic  cunteats  of  the  Greeks  atOlympia  and  Corinth. 
Rut  Libn  telU  us  that  ju«t  this  interut,  just  thi«  popular  ex- 
citemen'.  was  felt  in  Italy  when  Ferrari  or  Boinbelli  had  made 
a  step  in  advance  in  the  solution  of  cubic  and  hiqti^rSratic  equa- 
tions. There  were  public  challenges  to  con'.csts  i.l  skill,  pro- 
clamations by  heralds,  wagers  to  l>e  decided.  There  is  a 
collection  of  answers  given  by  Tart  id  questions  submitted 
to  him  for  solution  by  mm  frnm  all  lank  iti  society,  prirrc?, 
monks,  ioctot^,  :lmlja^5.^ll.J^v,  pr.jrt-Siijrs.  .irch.lccl-,  incr 
chant",  and  a  large  proponion  cjf  ihcni  h.id  to  with  cubic 
and  bi  quadratic  equations.  I;  may  s-jcm  i.i  licr  strange  that 
this  rarticaUir  i>ort!on  of  .Mgebra  ^)lnllui  Ihm-  pxviu-'!  fi  mttch 
ini<  it:  •,  i  ill  It  mt\<  W  itf rt^cnili'jr'jd  lli.it  it  i-:  not  posMlilci.i 
tleiciiii.nc  brfiircli-ind  what  researches  mtu  abstract  truih  will 
afterwards  lead  to  the  greatest  practical  benefits.  There  was  a 
wide^pre.vl  belief  that  the  new  powers  of  calculation  would 
bring  about  mnierial  advanti^e. 

I  trust  that  I  may  be  pardoned  for  ihusbiinging  forward  matters 
which  are  no  doubt  vary  &miliar  to  tnoti  oTibe  membcn  of 
tbu  Anodatiwi ;  bat  the  oljeet  baa  been  to  live  »  sample  of 
the  kind  of  faetttbtt  would  btUkely  lo  appeaTto  the  minds  of 
yoane  leamen,  and  to  attach  some  hamnn  ialerest  to  the  ab- 
stract subjects  they  are  itttd^BS.  TM»  human  interest  is  to  be 
6mnd  in  ilie  history  of  natrigalion  not  lest  than  in  that  of  com- 
merce. The  relation  between  the  commercial  impnlse  and  the 
aavisation  impulie  was  not  exactly  one  of  tuficesiioa.  The 
former  was  the  earlier,  then  tbetwo  for  atime  went  onteirether, 
and  afterwards  the  latter  was  supreme  as  a  mlFag  moii«e  for 
prcimo'.in[>  mathematics. 

The  t  A  .great  problem*  in'navlgation  were  firat.  if  you  knew 
where  y  111  were,  to  find  how  yoii  could  best  get  somewhere 
else  ;  ami  secondly,  if  you  did  not  know  where  you  were,  to  find 
this  out  by  astrontjmic.il  sSifrvittion.  The  solution  of  the  first 
wag  m.-iinly  dei  •-'irldTU  or;  n;.i|H  .md  charts,  and  consequently 
for  a  long  time  iii^-n  wrir  h  uU  at  work  making  these  for  the  u^e 
of  saiSo:s.  1  lir-t  ^rc.if  promoter  of  this  wurk  in  modern 
times  W.H  Prince  Henryol  Porlug.-il,  called  the  Vavigator,  and 
after  hi-.  ,ltalh  in  1460  to  the  close  of  the  1  nturx  .  Portugal, 
eagerly  engaged  in  the  exploration  of  the  coast  of  Africa,  con- 
tinued Jo  be  the  gr»  .It  tliai  t  - ,  ra  1  tcing  country.  L.iler  on  it  » 
to  the  Netherlands  that  wc  urrt-  iinncipally  indebted  for  im- 
);ri  .  rrii'-.-jts  in  this  direction,  in  1  i  n  the  long  list  of  those  thus 
etn;aj;vd  a  prominent  place  is.  lakesl  by  Stevin.  Mercitor's 
pro;ec:;  :i  is  so  called  from  Kaurt'man,  who  invented  11  in  isOA, 
but  (lid  ml  clearly  show  the  principles  on  which  it  is  founded,  a 
^  task  that  afterwards  accomplished  fiy   an  Eng1i>hman, 

£d«'ard  Wright,  whose  gieat  services  to  science  have  been  but 
scantily  recognr 1. 

The  second  t^icii  problem— to  find  out  where  you  arc  by 
astranoinieal  observation— was  a  prcs»tn(  qncstian  ia  the  ala- 
leenih  aud  seeenleeath  eeaturies.  The  chief  Hutrancat  the 
Elizabethan  mariner  had  at  his  eomm^d  was  the  astrolabe. 
This  wa«  made  in  very  varions  forms.  For  use  at  sea,  of  course 
(he  simplest  form  was  chosen.  There  is  a  plate  in  Hnllon's 
Mathemiiicil  Hictionaty  of  one,  conaistinc  of  a  gradoated  circle 
held  up  by  ti  ring,  aad  an  kecpio||  a  vertical  position  by  its  own 
weight,  famished  with  an  arm  and  two  sights,  by  which  the 
altitude  of  the  sun,  moon,  or  stars  could  bs  esiimated.  The 
astrolabe*  io  use  oo  land  wet«  iittad  up  with  mueb  greater 
refinement. 

.\n  inidrutiient  perhaps  more  frequently  used,  easier  10  work 
with  thin  the  astiolabe,  hut  less  accurate,  was  called  the  cross- 
staff  or  f'lre  staff.  It  was  composed  of  a  graduated  wooden  rod, 
alxjut  three  feet  long,  with  cross  pieces  sliding  along  it  <if  differ- 
ent heights,  and  the  angle  was  observed  in  the  same  way  that  a 
vuhirVie'.-r  it«ft  the  sights  on  his  rifle.  'Hiis  fore-staff  could  be 
app^ed    ■  m  ii;l;ly  determine  iht-  di  :.»nce  f>etwcen  two  >lar!i. 

To  ■.'•jteriijir.c  wi  h  any  accuracy  a  ship's  place  at  sea,  three 
ihin(;s  arc  rtt  iiMi  i  i:>t.  a  theory  that  is  tin?  .ind  workable 
.1-  f.Tr  as  it  1;  ICS  :  bccoti  ily.  means  nf  nl-^crviitii  in  ;  thirdly, 
nie.mi  jf  C.lk iilnt K.ill.     A    ik-frtt   tii  any  uiit.-  nf  ihc-c  re  |iii>itcs 

'  criders  comparative  excellence  ir4  tli«  other  two  of  small  use. 
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Now,  the  mariaers  of  Drake's  tfane  had  acaaiy  (haaretieal 
knowledge,  poor  instruments,  and  very  dcfidest  neaoa  efeal- 
culstion.  Tnqf  could,  in  a  roush  faahioiti  &od  oni  in  about 
what  latiittde  tluy  were  ;  the  longitude  lemaiaed  a  mystery. 

1 1  was  at  the  b^inning  of  the  seventeenth  century  that  the  fiiit 
grea(  improvement  took  place.  The  invention  of  logarithms^ 
by  Napier,  placed  the  calculating  power  at  one  bound  lar  in  ad- 
vance  of  either  (he  theoretical  knowledi^e  or  the  means  of 
obseivation.  His  system,  further  developed  by  Hriggs,  (he 
(jrcsham  professor,  so  corople(ely  supplied  the  want  previonaly 
existing,  that  any  improvements  made  between  thCB  and  the 
present  time  are  mere  matters  of  detail. 

The  improvements  in  theory  and  in  instruments  went  on 
Crndn.illy  and  together.  Tycho  Brahe  did  much  to  advance 
tlic  cttici-Ticy  of  instruments,  ami  every  step  in  this  ilircctii-in 
^;av,-  tlir:  111  r.nns  of  correcting  or  developing  previous  liefeciive 
thcor  . .  an  i  taih  tlu-oretical  advance  suggested  or  rciincrcd 
pasiiuJi:  Some  new  iusircimfnl  of  observation.  It  is  no  pruj.er 
l)aft  of  my  subject  tr;i;;e  rl»e  steps  of  this  progress.  It  is  ^ulYi- 
cient  to  say  that  now  tin-  sliipmaster,  oiteii  a  man  of  no  gre.it 
scientific  attainment  ■,  :,;i-titrially  .ucu^'onicd  to  w.jrk  liyiules, 
the  reasons  for  whicii  he  doe*  nul  kriuw,  liav  in  cabin  a 
chronometer  and  a  book  of  navigation  tatilrs,  Mtiich  r<-[>iesent 
in  a  material  form  the  genius  and  the  tuil  uf  the  uuslcr  minds 
that  have  arisen  durtOK  the  centuries  of  (he  |>ast. 

In  the  application  of  pure  mathematics  to  navigation,  as  well 
as  to  many  other  purposes,  it  i«  cnriout  to  notice  the  cbaneet  in 
the  relations  between  graphic  methods  and  calculation  netboda. 
.\t  first  the  former  ireaily  predomiaitad.  The  quotities  of 
straight  lines  and  curves  ei^nved  «a  Drake's  astrolabe,  the 
prolusion  of  scales  on  old  san  dials,  that  but  Urn  thomii^ly 
understand,  were  originally  intended  and  were  accepted  as  the 
most  simple  means  of  determining  practical  problems.  They 
gradually  gave  plaCe  to  numerical  calculation,  but  not  very 
quickly.  Fifty  years  a|{0  a  boy's  training  in  the  demeouof 
navi^atioa  was  oonductM  far  more  on  the  lines  of  geometrical 
oonstiuciion  than  it  is  a(  present.  In  quite  recent  (imes  there 
has  >>een  a  revival  of  graphic  methods  in  a  somewhat  dilTereai 
aspect.  Besides  the  value  they  have  always  had  for  illus(ra(ion 
and  explanation,  it  has  been  seen  that  there  is  a  special  field  for 
them  in  cases  where  calculation  wyii:!.-!  he  Inni,'  and  Ifouhlesome, 
and  this  special  field  is  being  jkaily  maike  l  cn''. 

The  correspondence  between  ilic  prattical  aimii  of  men  and 
the  progress  of  theoretical  knowlt.di;c  and  ui  im-an,  of  calcula- 
tion doe*  not  stop  vkith  navigation,  hi  leceni  times  the  neect 
for  more  powerful  or  more  exact  machmery,  the  etn|iiuyiiient  of 
steam  and  elecfrtrity.  ottr  incre!<«ff!  knowledge  of  what  is  meant 
tiy  !h  at  ar.i:  iit;ht  li.ivc  had  ilic  rttrx  t  nf  demanding  fresh  ad. 
vanci:-  in  m,illiijni,Ui>.ii  iiiclhodi  ,  ur,  [icrh.ipib,  more  exactly  of 
seh'si  111;^  fi  iiii  till- mass  of  ati-  iruct  truth  .iiniuired  for  its  own 
sake  liic  parlicuUr  portion  suited  tu  the  apccul  purpose.  These 
influences  have  had,  however,  nothing  to  do  with  the  school- 
boy's elementary  programme,  and  arc,  therefore,  outside  the 
immediiue  subject  of  this  paper. 

In  coodusioD,  I  would  urge  that  if  there  is  any  sound  founda- 
tion for  the  views  that  hara  bsen  expsemed,  we  eaght  aot  ia 
Koglaod  to  be  without  some  eleneataiy  primer  of  the  History 
of  Mathemaiies. 


F0G6  AXD  HORTICULTURE, 

DKOF  F.  W.  OLIVER'S  second  remut  oa  thecfedaer 
^  urban  fog  upoa  cattivated  plaois  has  Dsea  pressaled  to  the 
scieniMecoBmitteeof  the  Royal  Hoftictthnral  Socle^,  aad  is 
now  printed  ht  the  Soeiet]r'*  Journal.  The  foilowtiiig  is  the 
passage  ia  which  he  deals  with  poislbte  remedial  measures  :— 

T  here  ii  very  little  of  what  1  can  say  likely  to  be  consoling  to 
the  horticulturist.  We  must  recollect  that  in  the  employment 
of  measures  directed  towards  mitigating  the  ii  inrit-  -  ir.cidrnt  to 
fog  ■«  ■!  f-ctnr  '  — tlif  presence  of  poiscms  in  the  .itmosphcre  and 
the  u  i  ii-'iiin  it  -have  to  be  considered.     1"  cuualeract 

these  she  urban  cultivator  is  asked  to  construct  air-tight  houses, 
with  definite  openings  where  the  admitted  air  can  be  filtered; 
whilst  !ti  compensate  for  the  !f>v«  «>f  li^ht  due  to  the  absorption 
which  111;-  lays  undergo  in  liav<rsinL;  a.vitaSum  i.f  detvsc  fog.  he 
triist  |:ri  iMi  c  .T  generous  instailaiiou  <.il  tl-.ttnc  :it;lit  Without 
di  uii'  tin-  mtire  preservation  of  vegetal  im  ir.  Iii^;,;y  weather  is 
I  only  a  matter  of     t.        Uut  it  is  for  (he  cuitivaior  to  sit  down 
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aiiil  count  the  co$U    Rcpwwotative  grower*  afiCe  bt  advising 

me  th*t  allho'ji^'Ii  horticulture,  under  the*e  condition!,  woulil  h»e 
very  inte»e*<:iit;  ironi  a  scientific  point  of  view,  it  would  hardly 
he  commercially  desirable.  The  necessity  for  the  recon- 
struction of  glu«-houses  upon  valuable  urban  land  must  of 
n»;?^iily  suggest  to  the  horticulturist  the  altemalive  of  dccamp- 
into  the  country,  where  llu-  <  iil>util  condition*  are  more 
lj(  >ur:il)lc.  The  enhanced  v»!uc  A  urb.m  ^iics  his,  .ipart  from 
'>tjtr  ;n<iiii:i'nirr.(^,  riu  <.luut't  licc;i  .1  fiKl-n  iri  iIi-Utiii  ning  an 
ir.ctfi'^ing  ntiml>cr  of  ^rrmcrs  t  f  srVlc-  well  c.il  =  :  Jc  ih'-  buburbs. 
I',  'her.,  .Illy  irie.T  i>f  r«i.in>trui'.ioii  r  .i-c  I.  1:  »■•,  !  I  111  all  pro- 
l>il;iili[y  prove  to  he  thr  \xs\  slr.iw.  (  t.niiitttal  ir>n^  -I  tlits  sort 
'.  mc,  Id  m.^kiiij;  .1  few  remai-.^  ii]j  jIi  tui'iir.i;  prctiut ^ '[i^,  !o 
lie;  my  inggcsiinr.i;  In  «uch  .is  ;irr  [!o-sililc  ;:*.ilisa'i:irj — liiings 
being  as  they  arc. 

If  we  couKl  climiaalc  atmuspiicric  cur.'.aa.iitatiuii,  i  do  not 
dunk  the  reduction  of  light  alone  would  be  a  very  serious  cause 
of  oonplaiat.  Now  ud  then  it  mi^bt  be  so  to  some  extent, 
Am^  it  «o«kl  kMd^  Im  •  gmimec  of  ibe  fint  mrautnde. 
Uitwfam  we  haw  mfsa/ml  aiirial  ooattB^iaB  mMiI  the 
■bdkf  k  Amm^  Hujr  Ttijr  cwpwon  iiynriet  to  tloireii^ 
iDjditecvUeh  impicii  tlw  mltivalor  and  atch  Ui  >|t«atSoD— 
kaie  DO  casual  relatioo  with  diminbtugd  itlnmination.  The  in- 
Aonscencesor rhododendrons,  which  beeometochaiacterisilcally 
fl'jed  up  in  their  bud-scales  and  fail  to  open,  will  expand  per- 
fectly in  total  darkness.  .So  also  will  the  flower-buds  of  most 
vdudt.  Siooe,  however,  the  application  of  artificial  light,  in  a 
BUiQCrUkely  to  be  effective,  would  be  an  unduly  heavy  burden 
OD  the  Blower,  w  c  will  ditmiia  thia  aa{«cl  of  the  ijneMioa,  and 
pnoeea  to  di«cuss  whether  atmoapberic  coDlamination  eu  be 
dieaply  remedied. 

.\od,  first  of  all,  can  fog  be  neutralised  or  absorbed  after  it 
hat  entered  a  plant  hriiis.e  ?  I  have  experimented  with  .several 
tiuigs,  but  my  mults  :lo  not  justify  me  in  baling  any  rccoro- 
oendations  upon  ihcni.  The  sluicing  or  syringirii^  of  li  \<\\A 
chemicals  about  a  house  has  little  to  reconi^icr.i!  11,  even  wlicn 
ittended  with  some  success.  To  solid*  the  objectiuti  i»  not  su 
g'lMt.  But  I  have  not  found  that  carbonate  of  ammonia,  for 
ir.;in:e,  exert*  any  noltcMihly  benefici,-«!  action  as  a  neutraliser 
C  ! 'It  acid  vapour  of  foj;.  I?u!  foj;  \-.  x  comjilcv  pro  luk', 
lijjthmj;  which  might  neutralise  one  ci>ti*litu:-nt  \iuui.'.  proSabS 
leave  ihc  others  free  toilo  tlieir  (Lxnia^r  I  have  neicr  iVlt  thj' 
anythicg  could  be  done  ir,ii>iUe  ihc  buu^  towards  miligaimg  fog 
oc^  the  taking  of  certain  precaution^  as  re^udt  mteiiiif  and 
kcehng.    And  I  am  of  this  opinion  still. 

The  4eo|)c  of  this  report  doet  not  extend  to  a  dncatiton  of  the 
UK  qaedloo  of  the  aboUtion  of  foe.  Even  the  moat  sanguine 
Mthe  present  feBnatioo  caabatdl*  iwpc  to  cojoy  aay  abatement 
oftbefeg-oolnace.  So  that  Iihan  be  more  practically  dis 
<liai|ing  mv  miaaon  in  diacwatng  how  fogs  ni.iy  be  eacluded 
fan  plut-iKMues  tlum  In  attacking  the  greater  problem.  Sloreii 
viihin  certain  limits,  can  be  covered  in  with  sheets  of  caiiva<i, 
ud  this  has  been  tried  with  encouraging  resulli.  I  first  heard 
"jfthis  method  being  systematically  and aacceasfully  applied  from 
Mr.  C.  Davies,  of  the  Mote  Pack  Gardeoii  Maidstone.  Even 
tbe  fog,  of  limited  duration  which  are  experienced  there  are 
n>f:j6er/.  lo  destroy  the  blossoms  of  a  whole  hottsefai  of  orchids. 
P"'  tljty  have  been  successfully  combated  by  covering  in  the 
">c»iflj  canvas  sheets.  Elsewhere  I  have  seen  this  d'jne, 
t^xneumes  at  my  suggestion,  with  beneficial  results.  Still,  at  the 
Iw,  it  it  bat  an  expedient.  Immunity  obtained  in  this  way  is 
ftnly  partial.  Severe  fogs  of  ^hnrt  duratirin,  or  longer  ones  of 
(«ly  moderate  density,  may  I'C  t.lteied  through  canvas,  so  that 
the  damage  caune?!  is  lesseneii  :  1  ti'  a  persistent  dense  fog  gener- 
^ly  p.'i'viiU  in  the  emi. 

If  pkal-htiusci  were  conslr.icied  rather  less  leaky  than  is  the 
<>ie  at  present,  somethict;  defm.'c  >.  juld  no  doubt  i.c  m.- 
tovaids  filtering  the  air.  I  confers  !  ■  iiolding  serious  doittuii 
'o*belher  the  aiiii)i-.sii>n  of  .lir  ti>  plai.;  hnuse^,  in  vogue  just 
is  based  on  sound  physiological  ptiiicii.i' -.ind  ibis  quite 
•lift  from  the  fog-nuisance.  During  the  course  of  my  in^uii  ies 
>lta  loc,  a  device  for  ventilating  conservatories-^the  '•patent  Ut^- 
■Oftifilar"  of  Mr.  Charles  Toope— cane  pnoniiDeiltlr  under 
■r  iBtiee ;  and  as  I  have  been  frequently  aalcfld  what  1  tntnlc  of 
*•  I  «in  tofce  thia  oppoclnnity  of  statng  wlut  I  know.  The 
*7"«n  it  as  failom  1  Aumbcrof  Itowt.  ittuated  on  the  floor 
la^ler  the  stagiB|^  fwmanlcate  directly  with  the  exterior  by 
of  aperaloKf  iriiidi  can  be  readily  closed  if  desirable, 
^ae  boats  eoatelii  levcfal  opan-worit  imyai  npon  wliidiatidts 
cfanicgal  an  hoaeiy  placed.  Tlieair  entering  a  boa  fronont* 
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side  is  ted  through  these  tr.i)s  coming  into  close  Contact  with  tha 
charcoal.  .\s  the  air  leaves  the  box  it  impinge*  upon  the  h  A- 
water  pipes,  and  is  thus  warmed  before  it  reaches  the  plants  in 
cultivation.  The  entrance  of  air  is  promoted  hy  simple  ton- 
Irivances  known  as  "  exbaust  caps  "  placcit  on  or  near  theriuge 
of  the  hoi«e.  The^e  c.ips  are  w  con<lnitlcJ  that  practically, 
under  .ill  conriiiiou.';,  an  ii.:t-iitai.'^la  of  air  oiiiains.  .Should  the 
draught  tie  loo  great,  it  can  be  regulated  by  mrans  of  valve:. 
By  this  system  a  constant  circulation  of  air  ihruiij^ho  it  the  house 
is  brought  aboti!.  The  air  efslers  the  charcoal  l>u\  at  once  fr  >m 
ou'.iiJe.  It  jia-veN  tiinjui^h  (hu  an  1  is  warmed  by  the  hot-water 
system  of  llic  liou^c,  and  ultimately  escapes  by  iii?.inv  of  the 
"c\haus'  ca|is.  I  xiepfing  for  the  apcttiite's  nicr.ti  ined  the 
iiuuie  i*  air-;j(4ht.  It  is  by  means  of  the  chan  iai  •'nW.  Mf. 
Toope  claiiTib  ttiai  ilie  air  admitted  is  purified.  .\s  the  air  cir- 
culates betwecii  the  sticks  of  charcoal  it  gives  up  the  producti> 
of  coal-combttiiion  with  which  it  may  he  coniaminalodt  as  in 
foggv-  weather. 

Chaieoal  uadonbtcdly  posse »c«  rtmailtabkjNapcnies  as  an 
ahaorbaal,  and  Ur.  Toope  b  by  ao  meana  tbe  lirti  to  call  alieo« 
tim  to  iia  pirapeilin  ia  0iii  «el|tect.  Forty  years  ago  the 
cbemfM  Stenbooie^llwdeabamalnMoa  these  properties,  .md 
it  aay  not  be  withont  interest  to  call  altentioo  to  what  be  said 
about  it.  In  the  paper  relterred  to^  Stenbouse  describes  and 
illustrates  tbe  remarliable  property  of  diareoala*  an  absorbent 
and  oxidiier  of  the  Products  of  decomposition  of  organic  matter. 
He  desoibea  how  tbe  carcases  of  dogs  were  kept  covered  w  ith  a 
thin  layer  of  powdered  charcoal — but  otherwise  exposed— 
without  any  nuisance  arising  therefrom.  He  adds  that  he  ha.s 
devised  a  respirator  on  this  principle,  to  be  used  in  districts 
smitten  with  cholera  or  yellow  fever.  He  found,  further,  that 
with  such  a  respirator  he  could  breathe  with  impunity  air  con- 
taining large  aiijounts  of  ammonia,  sulphurrtted  hydropen.  inf' 
other  hurtful  g.^scs.  1  inally,  he  suggested  the  applic.A.i' c.  i  f 
chsrcoal  for  purilyin^  ihe  air  of  houses  locsted  in  jnfetted 
ilislncts— all  air  adiinttcc!  to  hn  )i.i>.e'i  tliio.ish  thin  canvas 
bogs  conlainioing  crushed  chaicoal.  Were  such  precautions 
taken,  many  regions  at  that  time  fatal  to  Enropeaaa  could  be. 
bp  was  sanguine.  *lweltin  with  impunity. 

In  .a  Utei  |;a|ici  -  S'.LTihouse  describes  lu'i  expci  iiTieo: 
irig  hou  'he  al  —  .rlient  properly  of  charcMt  could  be  greatly 
iiicrca^C'l.     I  ro:!,  this  paper  I  venture  lo  make  the  following 
extract,  a»  chaieoal  seems  to  have  l.iilen  into  desuetude  as  an 
absorbent :  — 

"The  lighter  kinds  of  wood  charcoal,  owing  to  the  nioo 
volumes  of  oxygen  mi  contaioad  in  their  pores,  potama  acon> 
siderable  power  01  oxidising' th«  greater  ntimber  of  aasitjr 
alterable  gases  and  vspoun.  The  absorbent  power  of  charcMl 
is  comparatively  much  greater  than  Its  capacity  for  indociog 
cfaenucal  commnatioo.  In  this  respca  ousrcoal  piescDts  a 
remarlcabta  eontrast  to  spongy  platinum,  which,  though  inferior 
as  ao  absorbent  for  some  gaseous  substances  such,  for  instance, 
as  ammonia,  of  which  spongy  platinum  absorbs  only  thirty 
volumes,  while  charcoal  absurbi  ninety — is,  neverthelcal, 
immensely  more  effective  both  as  an  oxidiser  and  a*  a  promoter 
of  chemical  combination  generally.  \%  it  is  desirable,  for  sotrc 
purpoics,  while  retaining  tbe  absorbent  power  of  chatcn.1l  un- 
impaired, to  increase  it*  oxidating  influences,  it  struck  me  that 
this  important  object  might  be  easily  effected  by  combining  the 
charcoal  with  minutely  divided  platinum.  In  this  way  -a  com- 
bination is  produced  to  which  1  have  given  the  name  of  plat- 
inised  charcoal,  which  |)Ossesses  the  good  properties  of  hijth  of 
its  constituents.  In  onler  to  platinise  charcoal,  nothing  mere 
is  necessary  Ihnn  t«  hoil  the  charcoal,  either  in  coarse  (liwiter 
or  ;rj  l.u^e  ]  ir:- ^,  in  a  s  olution  of  bichloride  of  platinum,  .and 
when  Ihe  cliarcoal  has  become  thoroughly  imprcgiLHed  u:lh  ihc 
jilatinum,  which  .seldom  rctjuires  more  than  ten  minutes  or  .a 
quarter  of  an  heir,  lo  heat  it  to  redness  in  a  closed  vessel  -a 
capacious  platinum  crucible  being  veiy  well  adapted  foe  this 
purpose.  When  150  grains  of  charcoal  were  iiiipregcited  with 
Time  grains  of  platinum,  by  the  proccu  jiut  detcribcd,  the 
tlaicoal  was  found  to  have  undergone  no  change  in  its  external 
appearance,  though  its  propenies  bad  been  very  cucntially 
.altered.  ...  I  find  that  two  per  cent,  of  platinum  is  sufficient 

>  I,  SienNootf,  "  tI>tb.di«cnifi(lieiMl«nuad  ditiaNdicntien  Eij7i.>L...iri«n 
<ier  Hol/^L  ohlc.  nsfcsi  Btsetirdfaimcciaes  Rolil«-ltc«|nraiws  aar  iUiniguiif 
,ler  Luft  dureh  T\ViM&m,'  AwKoUmiltrChtmi*  tmd  {"iAt^itatSt,^.  ««, 
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10  ptettnin  chaMMl  for  mott  purpoMs.  CfaMnwl  coDtRiniiie 
ihUfmall  unoml  of  platinum  canies  »  flibtitte of  QMjigenaiM 
tiydrogen  IS  mmbioe  pcrfectif  tn  abovt  a  quarter  of  an  boar, 
mid  this  is  the  Itrawth  of  platinised  chorroal  that  seems  best 
adapted  for  thareaal  dtiinfcetant  respirators  ....  Platinised 
charcoal  leems  likely  to  .idmit  of  varioiu  nefal  applications  ; 
one  nf  the  most  obvious  of  the^'c  is  its  eseelltBt  adaptability  to 
air-filten  mid  respirateia  for  disiafcciani  ptirposes. "  So  much 
lor  ill*  properties  of  dHUVOal.  My  colleague,  Prof.  Corfield, 
of  Unmrsiiy  College,  assuret  me  that  "  charcoal  is  now  very 
1i|ttea*ed  iSnr  the  purification  of  foul  air.  It  was  formerly  em- 
ployed in  sewer  ventilation,  but  it  was  found  that  i>  ;r.nr  | 
liecame  damp  and  was  then  useless. 

I  w«s  anxious  to  lest  Mr.  Tor pc's application,  ariil  to  see  how  | 
f.ir  iho  Mi!|>hiitou»  acid  uf  ioiJ  might  be  absorbed  ihe  f'lggy 
air  passed  through  the  charcoal  trays.  Mr.  Toope,  therefore,  at 
my  request,  furnished  me  with  »  sample  box,  so  arranged  that  I 
could  aspirate  air  thmnght  it.  I  was  frequently  in  the  habit  of 
aspirating  fog  ihrou);li  35  c. v.  <if  I'Mi.issluni  permanganate  of  such 
sirenpih  that  the  aspiialiun  of  2j  to  3  cubic  feel  of  an 
iirilii;:iry  (i^  \\ ould  decoloriNc  the  solution,  whilst  i  ^,  to  2  cubic 
icct  *ufficca  in  the  case  of  very  severe  fogs.  I  havt  repeatedly 
ispirated  air,  in  all  sorts  offog^y  weather,  through  the  charcoal 
box.  But  even  in  the  most  severe  instances  I  have  oevei  noticed 
anything  more  than  a  slight  discoloration  of  the  peimangatiate 
alter  tbe  pawage  of  as  much  a«  35  cubic  feet.  I  have  also 
placed  Ihe  box  in  a  chamber  teio  which  an  atmoapbere  of  atrong 
itnlphanNH  acid  was  introifnced-^D  atcBoapiheie  of  «hich  ,\ 
«nbiefootn0i«edtoentiielydecoloriaethep«maRfBiM.te.  When 
tirawn  thfwigh  the  eharooal,  bowever.  3  cubic  feet  coaM  be 
drawn  withoal  perceptibly  affecting  the  colour  of  the  fluid. 
When  kept  in  an  atmosphere  of  strong  sulphurous  acid  the 
charcoal  becomes  in  time  charged,  and,  for  the  time  being,  in-  1 
capable  of  furlber  absorption.  In  this  charged  condition  I  left  I 
the  box  for  some  eight  or  ten  weeks,  and  found  that  by  the  ex- 
piraiionol  that  time  it  was  as  good  an  absorber  as  ever.  With  ' 
ordinary  fogs  there  teems  litile  fear  of  anything  of  this  kind  j 
happening;  nor  have  I  observed  any  tendency  in  the  charcoal 
10  get  <-b<  kc  I  in  this  way  in  lonftpellt  oC  foggy  weather.  That 
other  i'r.ptii ii ies  are  also  absorbed  1  ham  no  piOOlL  though 
I  con^i'Ut  n  i>\ -i<it  pwhahle. 

In  i>n:rr  !a  'Icmuri'lr.itc  the  advatn.''i;cs  ofhis  sy^lem  to  horli- 
culiuiiM>,  Mr    r<>^i(.e  has  constructed  , I  small  tiniscrvrilory  at 
his  offices  in  Sitimty.     Here  he  cultivates,  in  an  uiifav.v.iiable 
atmospheric  rnvjr. inment,  n  collection  of  orchids  and  other 
•Dvi-  |  li:r^.     I'hi-  r'■^■.llu  I  ic^^.int  as  distinctly  favourable  to 
his  sy^irni,  though  ihcy  wcrr  imt  by  any  means  convincing, 
ri'.is  fit!^,  not  necessarily,  frij:ii  any  defect  in  the  ftlti-rini.; 
apj-uratus,  but  rather  from  lauily  cultural  methods.    Mr.  Ttxipc  1 
IS  a  busy  man,  and  the  charge  of  his  plants  falls  to  the  lot  of  i 
others.    Many  plants  very  sensitive  tu  atmospheric  imparities, 
which  be  obtained  at  my  suggesiioa,  received  a  severe  dicelc  io  j 
traasit  before  ibey  reached  bim.   Other*,  again,  wbicitba wised 
from  lerd  ibr  obtenraltm  were  liable  to  neglect  from  liine  to 
time.   So  that  a  canal  vitttarimaeqaaitllcd  with  tbefaclamight 
CMlly  have  carried  a«ay  an  unfavourable  imitmaioo  of  the  i 
ntility  ol  the  system.    But,  taking everylbiaginiacoosidenii ion,  I 
I  incline  to  take  a  distinctly  favourable  view  of  charcoal  as  .1 
filter  lor  contaminated  air — so  much  so  that  I  believe  it  might  I 
be  adopted  with  advantage  by  our  urban  cullivaioni.  The 
charcoal  undoubtedly  absorbs  a  very  large  percentage  of  the 
sulphurous  acid,  and  this  can  only  have  a  beneficial  tt-.iilf.  The 
adoption  of  the  sysiem  to  old  plant-boo*e«  doei  not  ^nvwlvtr  any 
very  serious  reconstruction.  The  charcoal-boxes  and  exhaust-caps 
are  easily  Axed  ;  whilst  it  is  only  very  old  and  leaky  houses  that 
cannot  be  rendered  reasonably  airtight,    in  this  way  the  toxic 
action  of  fog  will,  I  am  conlidlent,  be  mitigalcd  to  an  appreciable 
ertent. 

\s  rr^.ir  h  cultural   j'l  i-i  i  r  l  ui-.         he  ^ll:.^'•^vcLi   in   foggy  ' 
weather,  experience  irdK.iir>>  timt  a  low  letiiperature  and  a  ! 
moi^t  atmosphere  aie  conducive  to  the  wril-bctng  of  the  plants, 
though  they,  of  course,  allord  no  absolute  protection.  This 
aspect  of  tlic  question  ha->  been  clearly  put  in  the  f  (ilDwinc;  riote 
httvn  the  CarJeners'  Chrtniilt  by  Mr.   rhi'ielton-I>)cr,  which  I  ' 
VCOIUic  to  quote  t'l  f.\Unu' : — 

"The  Kew  praciice  of  keeping  the  winter  temperature  of  the 
boase*  as  low  a*  we  dare  t*  baaed  on  the  result  of  pmctical  ex- 
perience. I  do  not  dogmaiice  for  other  ^Krople  who  want  to 
solve  their  own  problem^  and  find  oat  what  ia  tieit  for  their 
paniciilar  reqairemeata  for  tbemaelvei.    Bat,  ns  Mr.  Heiulow 
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has  pointed  oat,  ibe  theory  of  the  anltjeet  bu  been  Mated  dearly 
by  Lindlqr ;  and  it  may  not  bo  amiat  10  qnoie  a  few  words  from 
bis  danicni  'Theory  and  Practieeof  Honicnllnre '  on  the  subject. 

"  The  point  of  the  whole  matter  is  that  in  winter,  with  a  low 
external  itmperatare  and  nocturnal  radiation,  it  is  praciically 
impofsible,  in  a  larga  glaiabonsr,  to  keep  the  inieiiial  atmo- 
sphere bumid  whb  a  high  tenperatvre.  I  qwota  from  Undley, 
p.  207  '■— 

"  '  Another  source  nf  ilrycess  is  the  coldnessof  the  glass  roof, 
especially  in  cold  weather,  when  its  temperature  is  lowered  by 
the  exiefDal  air,  in  consequence  of  which  the  moisture  of  the 

nitiricini  simospbete  i-i  precipitate d  iirK^n  thcin«ide  r.f  thr  t;Ias"i, 
whence  i:  runs  down  in  ihc  (orni  of  "(Inp)." 

"Again,  *lt  is  eviiitr.t  it  :>i  Oil-  moilc  of  pr<  vcn'inf;  'hi-^  ']ry 
ing  of  the  air  hy  the  cnlfi  surJacc  nl  a  class  rodf  will  !«r  i-rbci 
by  raising  the  temperaluie  01  ihe  gla*»,  which  cxn  <  n'v  l»e 
effected  by  drawing  a  covering  of  some  kind  over  our  housea  at 
night,  so  as  to  inierrept  radial  inn,  or  !iy  dmiMe  glass  sashes  ;  or 
cUc  l  y  kcrinn^;  llir  tr-mpr-raturo  uf  ilie  .iir  lis  low  as  possible, 
consistently  with  the  salcrly  ol  Ibe  plants,  and  ao  diminishing  the 
diffeicnee  between  the  tempemtnre  ol  tiie  external  and  inicnwl 
air.' 

"  In  large  glasshouses  It  is  obviously  impracticable  to  adopt 
the  expedients  which  Lindley  suggesis.  The  only  alternative  is 
to  do  what  we  do  at  Kew—lower  the  tenperMwa  na  madi  na 
possible,  and  io  secure  ihe  highest  posiiUe  tdatlve  lmaijdi^< 
with  the  doable  itMtt  of  keeping  the  plantiat  rcM  and  of  cback- 
ing  ihdr  detkeation." 

I  bopt  shortly  to  issue  a  third  repoit  dealing  with  the  Ibg 
question  from  its  purely  local  aspect,  rndadrag  lists  of  plaint 
which  suflTer  and  the  area  around  the  metropolis  to  which  tbcM 
special  injuries  are  observed. 

In  due  lime  I  .sh.Tjl  prepare  a  very  detailed  report  or  mono- 
graph, illustrated  (rom  the  large  set ies  of  drawings  which  1  have 
accumulated.  It  will  only  he  la  vpch  a  detailed  monograph 
that  1  ^hall  be  able  to  justify  maoy  of  the  ttatcments  whkh 
orcor  in  the  hcdy  of  ibis,  the  second  repoti. 


UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE. 

CAMlililliOK.  — Mr.  Perdltbury.  of  St.  loltT.'-  Crllccc, 
been  reappointed  a  University  Lecturer  in  .Mailicmntrcs  'o' 
five  years  I'oni  Lady  I'ay  1893.  Prof.  Macalisier,  I'lL-inlcni  of 
the  Anthropological  Instiiuie,  has  given  three  lectures  tins  r<rrn> 
on  Physical  Anthropology  as  follow*:  Apfil  27,  *'  The  Races  of 
Australia  ;  "  Apiil  39,  "  The  Ancient  Bgyptiana  :"Jdaya,  "Tbe 

Prrhistoric  Race*  of  Hrilain." 

'i  hc  I'loU's-or  of  Path 'h>,;y  Tiniiiiuiices  a  practical  course  of 
instruc'inn  m  hailerivlogy,  10  t>e  given  during  the  ensuing  long 
V  ic  itinn,  I  y  I'rof.  Adaroi,  Dr.  A.  A,  KaMhack.Dr.  Wcatnok, 
anci  .Mr.  L.  Cobbett. 

Mr.  1.  V.  UocfaaoaR,  F,R.S.t  will  deliver  the  aecond  part  of 
his  course  of  iedttrcs  on  oceanography  at  nooo  nn  Tncadaya 
during  Ibe  pecMnt  term. 

The  Sffiiib's  Priaeaare  ihiayear  awarded  to  three  watbcma- 
ticians,  who  are  bvaclicted,  namalyp  C.  E.  Cnllifi  B.A.,  of 
Caiu^  for  an  ri»ay  "On  the  Motion  of  IVrforaled  Solids  in  an 
lncompre«Mb)e  uqaid";  D.  B.  Mair,  B.A.,  "On  the  Coo- 
tinooira  fteformaiion  of  Surfaces"  ;  and  K.  H.  D.  Mayall, 
B.A.,  of  Sidney,  "On  Certain  Forms  of  Current  Sheets. " 
Mr.  Mair  and  Mr.  Mayall  wcie  l.iacketed  Second  Wranglers, 
and  Mr.  Cnllis  bracketed  Seventh  Wrargter  io  the  Mathematical 
TripotorcV9l. 


SCIENTIFIC  SERIAL. 

^hr.r:  t,  ^/i/ei'fc'/iyica,'  y,uina/,  April  — Ice  coiumoi  in 
gravelly  ■  I.  by  I'tol.  C.  .\hbr.  Dunng  spring  and  autumn 
litilt;  >l<ri<lrr  columns  of  ice  are  found  at  the  surface  of 
gravelly  »oils  in  moist  places  ;ilter  3  clcnr  cool  rijjhi.  ami 
the  surface  layer  is  found  10  be  rai.sed  up  an  inch  or  two. 
Piol.  .Abbe  <  iTrrs  sn  explanation  of  the  phenomenon,  which 
diflets  iiom  !hat  given  by  l.econie  and  others.  The  subject 
is  of  seme  ■roportsnce  to  agricultural  soil  physics. —  The 
dliiin.il  vaiiaiioiisi  ol  harometiic  pressure,  by  C.  J.  Lyons,  of 
t  he  1 1  aw  aiian  WeMher  Bniaan.  The  awthot  lake*  into  acconot 
the  cx|flnMMi  of  lli«  air  leih  opwanla  and  laterally,  cauied 
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bv  tKe  ippftrent  mjuon  u(  ihe  sun,  and  he  cjiuider*  that  it 
thr  Uutui  pic-isure  that  caiisc«  the  barometer  to  ri»c  to  a 
uiAXKiiuin  aoouc  half  way  heiwcen  local  sunrise  and  local 
maximum  of  temperature.  He  slates  thU  U  adtPmcing  area, 
which  It  iiicrea>iag  in  th«  lemperatare  of  in  lower  ilrata, 
will  Gmm  «  high  iMuoaeter  «m  «i  »  oootiderable  dictMee  ia 
IraBt  of  bwlf,  md  thu  tlw  laveae  acnuB  during  (h«  wlMAce 
of  HI  uraa  whidi  ii  diainiihioc  in  the  tempentaie  of  iti  lotver 
ttiua.  The  «««aiair  nuxfanun  b*  laltet  to  be  ■  remctiooarjr 
wa«e  ffooB  the  efienioan  miBinram. — Recent  foreiKn  studies  of 
ihoadentonns,  R.  de  C.  Ward.  The  author  hai  collected 
the  literature  of  th«  n((jeet  fraa  the  time  that  Mr.  G.  J. 
S)nn>"<ns  commenced  hii  obiervmtioM.  in  1S56,  down  to  the  dote 
of  1892,  and  ){ive»  a  k?"'™'  ttimmary  of  the  results  of  each 
discuuion.  Theprf^cnt  pipi-'  'tfi-rs  entirely  to  Great  Britain. 
— The  Chinook  wind,  by  H.  M.  Ballou.  Comimnuively  little 
has  yet  been  written  af^out  the  Chinook  trind ;  in  name  is 
derived  from  that  "f  ihe  tnbe  of  Chinook  Indian*  lirinf;  near 
Pugei's  Sound.  During  the  prevalence  of  ihc  win  i  the  ther- 
mometer aftc'i  rises  from  below  lero  to  40'  fjr45  m  .1  fe*  li<j,ic>. 
It  is  ,-<rMl<ji;<>in  !o  the  Fohn  in  Swit/t^rl.iini,  ari'l  Mmil.\r  winds 
ail-  rcp-jfted  fr-im  s.itious  pirts  if  the  wi)rld.  All  lh:il  14 
ncc'icii  I*->  pr'_>cUice  them  arc  )i^;hari'l  low  presMire -ireaH.  wiieit^hy 
the  air  i>  cjiiied  in  jussover  ihe  iiKnintains,  (ie|>n..iiin^  Us  mrti-.- 
iiirc  (iurint;  the  ascent,  and  dc^ccndmi,;  on  Uie  leeward  side. 
The  aulhijr  gucs  a  li»t  ni  work-"  hearinij  in  the  subject. — 
The  North  Atlantic  hurricane  01'  OcccniL.er  22,  1892,  tiy  11. 
Hayden.  The  paper  i«  i«ccomp»iucd  by  a  m  ip  shixdiit;  the 
^;reat  SI2C  and  severity  of  the  storm.  It  is  esiimated  that  the 
arcii  embraced  wa<  fulljr  four  million  a^^ja^re  utile*,  and  the 
aoihor  consider*  that  this  storm  is  accountable  in  some 
degree  for  (he  snbscqaeut  very  cold  weather  in  North  America 
MO  Eorape. 


SOCIETIES  AND  ACADEMIES. 

LONOOlf. 

Rfliyal  Socte^,  February  9^— "PrtHmiiury  .\ccaant  of 
the  Anwifeawnt  of  the  Sympathetic  Ner«ott«  Sy«tera.  bued 
chiellf  on  Obwrationt mpoQ  Pilo  motor  Nerves."  I.  By  |.  N. 
LMgl^,  P.R.S.,  FeUow  of  Trinity  College,  Cambridge.  Inthd 
ctt,  the  epiiMl  nerves  which  contain  pilo*roo(ar  fibres  in  their 
iicfv«>raots,  are  nraally  the  4ih  thoracic  to  the  3rd  lumhar  inclu- 
sive. The  spinal  pilo-moior  fibres  run  into  the  sympathetic  trunk, 
there  they  become  connected  with  nerve-cells;  on  leavingthe  sym- 
pathetic chain,  ihey  run  to  their  peripheral  endingi  in  crmi  il  or 
ipinal  nerves.  Thehbresto  the  body  accompany  thnsi- dorsal 
caiaaeocu  branches  of  the  spinal  nerves,  which  supply  the  skin 
over  and  close  to  the  vertebrx.  Broadly  speaking;,  th«  pilo- 
motor fibres  run  from  the  sympathetic  chain  to  the  cranial  and 
spinal  nerves  in  the  grevrami,  but  a  few  fibres  may  run  out  in 
•he  white  rami  Kroadly  ^peakin^;,  the  fibres  issuing  from  any 
'  n..-  tjan^li.jn  aic  c  .nnecicd  wiili  nt  rve-cells  in  that  ganglion 
anti  *uh  no  o'her  ^yni|>ath'.-lij  nerv'..-  ci-il.  In  some  castes  a  cer- 
tain munlier  ol  >iiL;ti  fibres  are  i.  ninei,frd  sv;th  nerve-cells,  n  >i  ui 
ihe  1;  inj^lion  Itom  which  they  issue,  hut  111  'he  ^an^^lion  imrne- 
diatelv  above  or  lielow  11.  Thu  fibres,  bel^  re  and  after  they 
ha»«-  i  iiiifd  iiiTve-cells,  m\\  V>f  c.dlnl  le^pi  ttivcly  (ire  j;sn|»lioniC 
and  ;><i-t  •>;a^^;ll■  mn:.  hach  t;ati,;br)ri,  by  it.^  p  .'St  ■i;aiii;lionic 
fibre*.  kUpijUcs.  ir-  any  ..nr  imiivnldal.  a  deitmie  i>urlio:i  o)  .skin. 
The  areas  supplied  by  the  v;ani;li  i  from  al>ove downwards,  stait- 
ing  with  the  ^uj>erior  cerviv^kl  ^ai>i;Uuii,  are,  apart  fro<n  a  vari- 
able  amount  of  overlapping,  successive  areas.  The  cranial  rami 
of  the  superior  cervical  gail|(lion  supply  the  skin  of  the  dorsal 
pan  of  the  hendt  oeept  a  poMerior  ponioo,  bcginMBg  aboat  \\ 
cak  behind  the  anterior  level  of  the  eara ;  this  tnaHected  region 
w«  nay  call  (he  occipital  region.  The  certical  lani  of  the 
■apefior  aervical  ganglion  supply  the  akin  of  the  occipKal  i^ion 
of  the  head  hy  ftbna  rnnoing  m  thegtaat  occipital  (andoervieal) 
ncm,  sod  ibeafclti  over  ibe  first  three  or  foar  cervical  vertebne 
by  6brea  ntaning  ia  the  3rd  cervical  nerve.  The  ganglion  Md- 
niam.  by  iu  cervical  rani,  npi^iea  the  skin  from  the  3rd  and 
4th  cervical  vertebra:  to  soma^oint between  the  spine  of  the  and 
aad  3rd  thoracic  vertebrae.  Often  lis  area  extends  uuwarda'ln 
join  the  occipital  region.  The  areas  supplied  by  the  post-gang- 
lienic  pilo  motor  fibcca  of  the  3rd,  4tb,  5th,  and  6ih  cervical 
neraa  vary  ia  relative  aiae  in  dtflereot  individuals :  roughly  we 
my  take  the  3rd  acrva  aaaapplying  the  tkioover  the  lint  thiaa 
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and  a  half  vertebra,  aod  the  Others  a>.  supplying  successive 
strips  of  about  two  vertebrae  each.  Ia  the  fore  leg  region,  one, 
two,  or  three  spinal  serves  send  IM  cutaneon*  braocnes  lo  the 
mid'line  of  the  bach.  Theae  are  the  yA  aod  Ith  oameal,  aad 
tbe  lat  thoracicb  nema.  Sometinics  the  7th,  aonelinai  the 
lat,  thoracic  has  tueh  a  cntaneoaa  hianeh :  oocteipoiidbig  to  dw 
piresence  or  absence  of  these  cotaneous  branches  u  tbe  pieaenoe 
or  absence  of  pilo-motor  fibres  in  the  rami  which  pass  from  the 
ganglion  stellatum  to  the  respective  nerves.  The  ganglion  steU 
latum  also  sends  pilo-motor  fibres  to  the  first  lour  thoracic 
nerves.  From  the  Sih  thoracic  nerve  downwards  (and  some- 
tines  from  tbe  4ih  i  there  is  a  ganglion  and  ramus  for  each 
nerve.  The  OisiniKiilrjn  of  all  thee  rami  down  to  tbe  4ih  lum- 
bar may  b«  considered  together.  The  area  ofthe  second  thoracic 
ramus  (or  of  the  isl,  as  mentioned  above)  follows  on  the  area  of 
the  lowest  cfl'fCHve  cervical  ramus.  The  4th  liiniVier  ramn?  sup- 
|ilie»  citlier  tlie  skin  over  the  "th  lumliar  vertebra  an  1  a  small 
Piece  of  itacruro  or  liie  skin  over  the  sjctum,  H-lween  the  limits 
just  >;iven  for  the  2nd  thoracic  and  the  fourth  lunib>»r  the  areas 
I  loilow  on  each  other,  the  len({:li  of  each  ate.abcinj;  about  that 
of  a  vertebra. 

I  Below  the  4th  lumbar  nerve  is  ihe  hin^i  lei;  region,  which  is 
like  that  of  the  fore  leg  already  nicntionc'.l ,  insofar  as  one,  two, 
fir  three  nerves  luave  no  liorsal  cutaneous  branches  to  the  mid* 
line,  and  the  c<>rre^|Vlnd1n^  rami  ha\e  no  )iilO'aHltaff  fibiia. 
Theic  ncrvci  arc  the  51I1,  6ilj,  and  /ih  lumbar. 

About  the  end  of  the  sacrum  appears  to  be  Ihe  dividing  line 
between  the  areas  of  the  rami  which  come  from  above  and  those 
which  cane  fton  balow  the  ineffective  ramm  or  rami.  Thus 
the  tliln  over  the  ld«er  part  of  the  sncron  nuqr  be  supplied  by 
the  4th,  sib,  or,  perimpi*  the  6ih  lumbar  ranna,  the  wuiovcr 
the  upper  coccygoU  verlelHie  by  the  yth  lamfaar  or  l<t  sacral. 
Tbe  second  sacral  ramus,  at  a  aHp|>lies  thehainof  the  tail 
jast  above  Ihe  level  of  the  aani  and  over  it ;  the  jrd  sacral  ramus 
supplies  the  haiit  for  about  an  inch  aad  a  half  below  the  level 
of  the  anus.  Tbe  coccygeal  ganglion  gives  off  rami  to  the 
several  coccygeal  nerves,  and  these  supply  diRerent  lengths  of 
the  tail. 

It  is  easily  shown  'hat  the  area  of  the  skin  supplied  with  pilo- 
motor fibres  by  the  dorsal  cutaneous  branch  of  any  given  spinal 
nerve  is  also  supplied  by  it  with  sensory  fibres.  And  there  is 
good  reason  for  believing  that  tbe  fibres  of  the  grey  ramus  of  a 
nerve,  i.e.  the  |xist -i;an^lio«ic  sympathetic  bbrea  of  a  spinal 
nerve,  have>in  the  mam  the  same  diitribttioo  la  the  akin  as  the 

sensory  fibres  of  ihc  nerve. 

I'.acti  sjun.'il  ncrvr,  Irom  the  lit  cervical  lu  ttic  jrd  lumbar, 
sends  fibres  lo  7  or  &  sympathetic  ganglia,  ir'or  the  details  of  thb 
connection  we  must  refer  to  the  figure  appended  to  Ihe  paper. 

March  23.— "On  the  Variation  of  Surfiioe  £oer)(y  with 
Temperature,"  by  Willtam  Ramaay^  Ph.D,,  P.R.Sb»  and  John 
Shields,  B.Sc,  Pb.D. 

It  is  shown  that  a  dose  aaalocy  niils  betweea  the  «<|ttBtKni 

for  eases, 

/•-RT, 

and  an  equation  eapceiaiag  the  nhttion  of  luriiMe  energy  to 
temperature, 

1*  -  «T, 

where  7  is  surface  tension  ;  i,  surface  ;  «,  a  nwilaat  \  and  t, 
temperature  mcasnrad  doimiranU  from  a  potatt  aboat  6*  below 
I  be  critical  point  of  the  fluid.  Aa  the  ofigin  of  T  in  the  gaianiii 
equation  it  wbare  >  a  o,  ao  the  origiA  of  t  ahculd  be  ^Mstt 
t  —  o.  Cotraciing  the  above  atjuatioa  to  that  t  shall  lepetmat 
the  number  of  degicas  aiensuied  downwaida  linm  the  ethical 
point,  the  equatioa  beoomea 

>i  =  It  (t  -  d). 

But  even  this  e<i(ution  does  not  express  the  whole  truth.  For 
at  temperatures  les-,  than  ja"  below  the  critical  tempeiaturc,  the 
relation  lietween  vurtace  energy  and  temperature  it  not  a  recii- 
l.near  one  :  a  correction  is  therefore  introduced  in  the  form  of  a 
second  lerm,  which  becomes  insignificant  at  temperatures  more 
than  S5*or  3l>*r  ;  it  is 

71  «■  *»—«</  (t  -  to"*'). 

The  liqaida  examined  were :  eiber,  ntelbyl  formate^  cth]rl 
acetate,  carbon  tetrachloride,   henKne,  chlorobenzene,  acetic 
acid,  and  methyl  and  ethyl  alcohols  ;  in  fact,  the  only  ones  for 
I  which  data  are  available.   For,  in  order  to  calculate  y  from  the 
I  rite  in  a  capilhuy  mbe.  h  it  aaeamaiy  to  know  the  dcnaitj  of 
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the  nrthobaric  liquid  and  gas  ;  and  tnutWMthy  data  exist  only  for 
these  liquids  and  for  a  few  others  which  resemble  them  closely, 
fluorobenicne,  bromobenzcne,  &c.  Also  to  calculate  i,  i.e. 
moUcuLir  surface,  it  is  neccnary  to  know  the  molecular  volume 
of  the  liquid,  and  to  raise  it  to  the  Jrds  power.  Hence  =  j, 
or  moteculKr  larface ;  i.t.  it  it  poiskUe  to  compare  different 
liqiitdt  OB  the  lurrMcs  of  irhkb  cqaiil  nambert  of  moleeulo* 

lie. 

Meaiurements  were  m.-i  le  .it  -  .S'j'  ,S,  ilu-  t><);lin^  point  of 
nitrous  oxide  under  atni  i-.[:ihcric  pr'-ssurc-,  witb  ci1h;t,  methyl 
formate,  ethyl  acetate,  a-il  tin-  two  nlci->K<jl>  ;  ilur  o-.hcr  ^..1>- 
^lances  are  solid  at  that  !  nv  tc.iiin-r.itare.  'I'drj.r-  .)Vi%cr\ .11 1 ivnt 
confirmed  the  reulilinr.ir  rel.i(iLi;i  wiiti  tlif  'aw  ^hrcc  :  Imt  in 
(he  caieof  .the  iwo  alco!iul-i  cviJeiJic  wii  obtamcj  uf  mulccuLir 
.is>oc)ation,  a<  alto  with  acetic  acid.  It  is  possible  to  calculate 
the  amount  of  associatioit  at  any  temperature  in  such  cases.  For, 
M  « it  ajpraximaicly  con «' ant  for  the  moieeobr  urface  of  the 
"Boratl    liquids,  the  equation 

where  .1  is  the  differential  coefTicienl  of  an  assiciatins  liquidi 
and  t  li  the  molecular  acgregation,  g^t«t  the  number  M  ttmple 
molecules  which  have  united  to  form  acompound  at  the  temper- 
.iturc  chosen.  For  the  alcohok  at '90*,  and  for  acetic  acid  a 
jo',  the  association  of  molecules  approximates  to  (CjH,Oj)„ 
(CII.O     and  (CjIM:)),. 

Wc  have  thus  a  method  by  which  it  is  pn«ible  to  ascertain 
the  molecular  complexity  of  undiluted  liquids.  The  results 
with  the  alcohols  are  akowa  to  agree  within  reswiMble  Units 
with  ih  jse  indicated  bjr  esperincDts  with  sttooc  aohitiooa  ligr 
Kaoult's  melho^l. 

It  is  incidentally  shown  in  the  course  i  f  '\\<-  [n  'i-r  \\\\\  there 
IS  ISO  a>>[^!e  of  contact  helween  liquid  and  glass,  when  ihc  Injuid 
-urliii,!-  IS  ill  L  ■lilnc,  fitily  wiih  its  own  v.'^posr.  '  'r  liuiry 
iriea-^ureiTiPiii -.  i:.i|>:ll.xrity  ^ivc  inconstant,  and  pr<ib.ibly  inac- 
curate, re-sull-.  t'jr  it  is  11  j!  iHl-  -r.rriLi-  ■._-n^ii.n  r»f  the  liquid 
which  is  measured,  but  thai  ot  a  ^»iultuit  vi  in  the  surface 
Aim  of  the  liquid. 

The  paper  contains  tables  and  curves  exemp^it^ing  .in  1  illas 
trating  the  staremcnis  given. 

Chemical  Society,  March  16. — Dr.  W.  H.  f'crkin,  Vice- 
President,  in  the  ch»ir.  —  The  follnwioij  papers  were  read  : — The 
limits  of  accuracy  of  cold  bullion  assaying  and  the  lo\sc$  of  gold 
inciilenla!  1  <  1:,  >  f  T.  K.  Rose.  As>Ay»of  gold  btkllion  by  the 
ordinary  metlioil  msy  be  renderrd  mure  accurate  by  the  u«e  of 
a  more  scniitivr  li,-i:,iri.:!j  '.liiii  is  11  i.  iUy  employed.  Th--  .-im  luin 
of  copper  or  silvei  t.un:.i;ni;il  ju  sli;;  assay  piece  very  tuiiiidci  • 
.tbty  influences  the  "surcharge"  ordifTcrcnce  in  wei^^ht  between 
the  gold  originally  present  in  the  assay  piece  and  the  cornet 
linally  obtained.  The  presence  of  antimony,  zinc,  tellurium, 
iron,  or  nickel  reduces  the  nurcharge  by  quantities  which  the 
aothor  ha*  detcnniaed.  It  ihereioTe  folloua  that  to  ensure 
aiMonejr  cheek  an^a  must  be  made  on  allo;^  of  the  tame  com- 
poaitkm  as  ihoN  voder  examination.  Variations  ia  the  wau 
cbaiie  are  also  CMttad  by  changes  in  temperatore  of  the  mafle 
fitnaoe  oied  ia  eapellaiioo ;  «  riio  of  $*  in  ihe  tempeeatnit 
nsuallyworkodat,  viz.  ahoal  1064*,  liaecomitaniedbr  a  redaction 
io  the  surcharge  of  aUoul  o'Oi  per  looo.  If  attention  be  paid  to  the 
points  enumerated  above,  the  gold  in  bnllioo  of  a  high  degree  of 
purity  can  !n-  <!■  i<-rminc<l  within  ±  0  02  per  1000,  the  limits  of 
accuracy  having  tieen  previously  consiiiercd  to  lie  ±  o  10  per 
100ft  The  author  has  e^tim.ilcd  the  losses  of  gold  in  bullion 
atMy*.  These  are  due  to  absorption  by  the  cupel,  volatilisation 
in  the  mufileand  dissolution  in  the  parting  acid. — The  volatili-a- 
lion  of  gold,  by  T.  K.  Rose.  The  author  has  determineil  the 
loss  of  gold  incurred  on  heating  test  pieces  of  the  pure  metal 
or  its  alloys  at  temperatures  between  1045*  .-ind  1300"  under 
vAiious  conditions.  The  of  gold  increases  as  I'n*  t<-m 
perature  rises,  put<-  >M  I  '^ing  four  limes  as  much  a-  i.'  ;^ 
at  1090^  A  large  amuum  of  gold  i*  voUtiliicil  in  an  atmvirsj^>hcre 
consisting  mainly  of  carbonic  oxide,  whilst  a  small  amount  only 
IS  lost  in  coal  gas,  A  comparatively  >-m«!l  «mount  of  gold  is 
carried  a .ly  Ijy  'f'.'-  ni -re  v  .l.uilc  rii:'t;TU,  l  i.i;i-.:r  appe.tring  to 
etcr!  an  c\n.-|innii  il  lulUience.  Met.il»  wiiicJi  arc  ea'iily  vola- 
liht-  i  lI  i  not  ai'pcarto  be  completely  driven  off  at  the  highest 
tempi-ia'.a.'ci  .^u.uncd.  A  larger  proportion  of  griM  is  lost  by 
alloya  which  form  Hat  buttons  on  I  he  cupe!  than  by  those  which 
form  spherical  buttons  ;  i  it  wjuld  hence  seem  that  the  condi- 
tions which  b'^Tct  Ihc  siiii4k"  'riision  of  the  fold  bnttoa  alio 
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raise  the  vapour  pressure  ofihc  metal. — Kole  on  the  boiling- 
point  of  nitrous  oxide  at  atmospheric  pressure,  and  on  the 
melting-point  of  solid  nitrous  oxide,  by  W.  Kamsay  and  J. 
Shiptds,  Ni! rotis oxide  boils  at  -  Sg''?,  and  melt^  tit  -  ics^'V 
— Tlic  ivonirti^m  o(  the  paraHmic  nl<ti>»mics  by  \V,  K. 
r)un»taa  and  T.  .S.  Dyraond.  Tht  nn]  ori.incc  i>l  the  auth<ir  . 
discovery  of  the  existence  of  two  ai  cliidojimcs  in  conncctir..-i 
with  the  theory  of  the  i»omerism  nf  <ixiiin  s  is  injin;ed  rni;.  I  hc 
behaviour  of  the  isomerides  towards  reajjenls  is  very  similar, 
theacei)!  derivmive^  prepsstcti  iroin  (he  liipiid  and  solid  moHi- 
hoa'iuns  .i]i|:iC.im;^  identical.  ll'.ilh  .icf (aKioxiinos  are  C'lrs- 
verled  by  hydrt>j;en  chlonrly  into  the  same  hyiirochioridc.  The 
action  of  pnosphi ' r i c  chknidc  on  ihc  crystalline  .ildnxime  in 
ethereal  solution  al  a  luw  tctiipcralurc  yields  a  product  which 
on  hydrolysis  gives  ammonia  ana  acetic  acid,  as  well  at  melhyl- 
amine  and  formic  acid  ;  the  same  products  are  obtained  in 
almost  the  same  proportion  from  the  liquid  aldoxime  at  a 
a  high  temperature.  The  ttvo  itomerides  yield  only  ammooia 
and  acetic  acid  when  ttrealcd  erith  phoa^ioraaa  chloride.  Ffo- 
pionaidoaime,  &.CH :  NOH,  has  hitheflo  hcea  knonn  only a» 
a  liqoid  boiUac  at  13s' ;  th«  aalhoi*  Gad,  howevar,  that  it 
maf  be  ohtaiaal  ia  two  fonat,  the  oae  a  Ibqaid  aad  the  other  a 
solid  melting  at  M*.  The  solid  modification  is  converted  into 
the  liquid  one  hy  heatiBg,  and  the  liquid  fom  changes  slowly  into 
the  solid  one  on  cooling  ;  this  behaviour  isquite  similar  to  thatof 
the  isomeric  acctaldoximes.  The  action  of  reagents  on  the 
acet-  and  propion-aldoximes  is  also  analo^nt.  It  would  appear 
from  the  above  results  that  further  study  is  needed  to  establish 
criteria  of  stereochemical  isomerism  in  the  case  of  these  oximes ; 
the  authors  are  therefore  it  ill  engaged  upon  the  subject.— 
The  mineral  waters  of  Askcrn,  in  Yorkshire,  by  C.  H. 
Uolhamley.  The  author  gives  analyses  of  the  waters 
nf  four  wrfN  or  ".prins;?  nt  .^s'crn.  These  waters 
arc  nL-trediled  wi;h  .rij-ider.ihle  thcrapciilic  value. — -Note 
on  the  dun il>u(ii  11  .d"  .uidic  and  alkalinic  rsdic?e«  in  a 
solution  containing;  calcium,  :iiat;nc>-iiini.  carbonate-.,  and  sul> 
phates  ;  3n<i  011  ihi-  cuini-oMiii^r.  <if  mineral  waters,  tiy  H. 
ll'jthauilcy.  1  lie  ar.tiinr  ct-ricludcs  that  il  the  t]i;es!ion  <if  ionic 
di^siniath  n  in  ^idution  be  put  on  unc  side,  .ind  mineral  waters 
anii  5-ilutii-i, .  <i|  calcium,  maKnc-siun-,  and  the  carlmnic  acd  sul- 
pluiric  jciJ  r«khclc»,  be  repre&enli  d  as  cmnaiiiKig  sa'ts  a^  .i:ch, 
the  sulphuric  radicle  must  be  regard.cri  as  lombining  by  ]  r-Jor- 
ence  with  magnesium  and  not  with  calcium,  as  is  geneially  :^up- 
posed.  —  A  magnesium  compound  of  diphenyl,  W.  K.  Ilodg- 
kinson.  Magnesium  has  no  action  on  dry  aniline,  toluidine* 
form-  and  acct-aniiid  and  phtbalanil }  pbcsylbydrasine  begins  to 
act  on  magnesium  at  aboat  150*,  and  at  higher  tempeiainnatlia 
reaction  becooKf  vciy  violent.  Aailiac,  beoaeac^  aaaioBlat 
and  nitrogen  are  evolved  and  a  solid  whitish  mbttaiMaeoataia- 
ing  Ihe  aietal  icaiaiat  ia  the  retort ;  oa  heatiiw  this  residue  aa 
oil  is  obtained  whid)  eonlains  dipbenyL  These  leanlts  sag- 
gest  the  presence  of  magnesium  diphenyl. — Note  on  aceianhydro- 
citric  acid,  by  F.  Klingem.ino.  The  author  criticises  the  recent 
work  of  Easterficid  ar.rl  Sril  on  this  acid.— The  dissolution  of 
foM  in  a  solution  ut  jio'.-is.ium  cyanide,  t^y  K.  C.  Maclaurin. 
The  author  shows  that  the  dissolution  of  gold  in  potassium 
cyanide  solution  is  conditioned  by  the  presence  of  oxygen,  and 
that  the  amounts  of  oxygen  absnrl>etl  and  of  gold  dissolved  are 
in  the  proportion  indicated  by  KIsner's  original  equation  — 

4AU  +  8KCN  +  O,  +  2H,0  =  ^AuCN,  KCN  -f  4Kli'  >. 
Furlliermore,  il  is  itho  ^nlhat  the  r:iie  of  dmsoUition  vaiu  s  u  ith 
the  strength  of  the  solution  and  that  it  |  asse  tlircai^h  a  maxi- 
mum in  passing  from  dilute  to  conci^nlrateil  .'i!iiiions;  thb 
variation  is  traced  to  a  decr<"sse  in  the  si,:iit,ih-y  of  oxygen  in 
solutions  of  potassiiirii  cyan;  ie  .is  ihc  ci  iicer.t r.a' ion  increases. 

March  27  - -.Vnnnal  i  i.neral  Mt.-iiij;,  —  Tt.d.  Crum  llrown, 
F.k.S.,  I'le'-ideiil,  111  tine  i  li.i  >  1 .  -  'I  he  I'le^idctr  ilelivcTed  an 
add'p'ss  in  which  he  ii>vc«s»ttj  slie  hi»ttHy  ol  llie  jdiJw^istlc 
il  .  iiv  and  iis  giadual  displacement  by  more  modern  views. 
1  he  aiancc-sheel  for  ihe  p.isl  year  was  then  presented,  and  tbe 
usual  voir*  ol  thanks  ])assrd.  A  ballot  was  then  lakea  for  the 
election  of  officers  and  Council  for  (he  present  yesr. 

Mathematical  Society,  A(ti:  15.  Mr  a,  l;.  Kcnipe, 
F.  U.S.,  I'tesiilent,  in  the  ciiair. —  I  he  I'resiacni,  calling  atten- 
tion to  the  title  of  a  )'-B|ier  he  hsd  read  at  the  January  meeting 
on  the  appliCKtion  <il  CliHoid's  graphs  to  ordinary  binary 
<piantic5  (rt»iV.  i>.  jSi),  >aid  tliat  the  subject  being  there  reganled 
Itom  i'lol.  CliButd's  point  of  view,  he  bad,  foUowirtg  the  prc- 
oedeoi  set  ia  a  paper  vg  the  late  Mr.  Spoitisweode  oa  CKifonl'a 
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mplia»  atmcirted  the  owae  of  Clifford  only  w  ith  the  gmphi  in 
tbe  dtle.  He  had,  ^we«er,  en  further  con-tideraiioa  eoae  to 
the  condetien  tbat  fay  mdi  radwive  aaiociaiion  on  iopniiioa 
might  be  oeated  wbleh  wmU  opemt*  unjustly  lomiinb  the 
wuiaetlMNHUe  wMnetkrof  the  piper  bp  Praf.  SyWetter  on 
the  appliatlfla  of  the  newetotBie  thewp  lo  tbecnphwil  rc^ic. 
•eotation  of  the  invanants  emi  eDverimls  of  binarf  quaatics 
poblished  in  th*  Amtritan  ymtrmtl  «/  Uatktmatiti,  vol.  i. 
p.  64.  By  permlttion  of  the  cooncil  he  proposeil  ihererore  to 
alter  the  title  of  his  paper  by  referring  therein  to  the  graphs  as 
"ihe  SyWester-Cllfford  graphs. "—The  followiDC  communica- 
tions were  made  : — Toroidal  fnnction<,  by  A.  It.  Ftasset,  F.  R.S. 
Tbe  object  of  ihi*  paper  it  10  davclop  the  theory  of  toroidal 
faactiona  from  a  point  of  view  which  bringi  oat  ite  coDaeclion 
with  tbe  stMctaied  faoctioiui 

which  occur  m  SjjhcncaJ  ami  sphccuHlal  haratunic  analysis.  A 
toroidal  function  i«  an  associated  function  of  degree  h-\  and 
order  m,  where  n  is  zero  or  any  positive  integer,  and  m  is  xero 
or  any  positive  integer  not  greater  than  n.  Tbe  f>apcr  com- 
meoccs  by  thowing  that  lhe»e  functions  may  be  eipr«ued  to 
tennc  of  tlK  definite  intetrrals— 

Hie— j,|r+{.4-i)r^^"  +  *' 

aad 

V\  ':    m  t  J1  .',,  >  '  •    —  I  /  costi  ^; 

It  can  easily  be  (  r  ivc  l  that  tlicse  definite  integrals  saii^fy  the 
'iitferential  eqii.i'. mn..  for  turnnl.il  fiiiiriii;tij,  and  the  .i(iv.ima^;cs 
of  this  metho<l  of  procedure  arc  iw  In  the  lirst  |>Uce 

these  integtali  lead  lo  certain  diircrcr.ce  and  niixt-.i  (iilt'crcni-e 
e:)uattons  connecting  functions  ol  dillcicnt  iiiUcra  anU  iicxtc!.s  ; 
^nA  in  the  secottd  place  the  whole  of  the  analysis  and  the  results 
will  apply  when  n  is  change<l  into  n  -r  It,  in  which  case  the  in- 
tegrals become  ordinary  associated  functions.  In  physical  in- 
vcstigatioM  oonoected  with  circular  vortex  rings,  functions  of 
decree  »  end  order  val^  oeeer,  whoae  pnmertia  may  be  more 
«inply  dcdooedfroBi tbowof  the WDal fiwctkim ;  ataoyscosh  ij, 
when  n  is  very  laif*.   If,  tbeielbr^  e'wA  be  aoiali, 

•ad  appropriate  iciice  eta  be  obtdaed  in  tenaa  of  M.  The 
latter  pert  of  the  ^per  I*  oecapied  with  the  iaTcelipliaB  of 
ibei*  aerie*,  aad  it  u  ifaowB  that 

whilst 

where  4>*  infinite  series  of  jiowers  of  >(''.— Kote  on  the 
problem  to  inscribe  in  one  of  two  given  triangles  a  Iriai^le 
similar  to  tbe  Other,  by  Mr.  J.  Grifltlhs.  The  writer  discttsses 
the  following  t>roposiltons :  (I)  A  tiiangle  DKF  inscribed  in  a 
given  tri.^ti.;!!.-  .ABC,  so  as  to  be  similar  lo  another  given  one 
.\'H'(",  l-'clor.gs  to  lorne  one  of  twi  lvr  systcmii  of  similar  in- 
trian[;lc'.  encli  »yvt(-m  )iavin;j  n  ccnltc  of  Miuililu  lc  of  its  own. 
2) 'I  he  cfnires  of  similitude  of  ihi;  iwelvf  sy>ifin\  :n  iiu«tion 
can  I'C  lortnt.i  into  two  groups  of  six  points  which  he  rcs[>cc- 
tivrly  on  t»o  circle*,  inverse  lo  c.ich  other  wiih  it-pfct  to  tlic 
circuini:ircle  ABC.  (j:  The  crntrc  of  siniihtudc  of  any  system 
of  viuiiUir  :?iar>k;le»  insfrihrii  in  .A  liC  ami  li.ivnij;  a  common 
Br<'Cani  aDi;lc  C']ual  lo  that  of  A'l!  L"  vxill  lit  on  an^  oi  other  of 
the  above  circle*.  ^4)  .\s  a  particular  cavr  of  the  (i-olilcm  ihc 
liifTerent  systems  formed  by  a  triangle  D1-. !•  in^cntifii  in  ABC, 
so  as  to  )>e  either  directly  or  inversely  similar  lo  it  arc  nutlccd. 
—The  singularity  of  the  optical  wave-surface,  by  J.  Larmor, 
K.  R.S.  It  is  shown  that  two  sheets  of  a  wave-surface  cannot 
inlencct  aJon^^  a  curve,  .^s  Ihe  elastic  quality  of  a  crystalline 
aiedion  ia  gnulunily  altered,  the  separate  sheet*  of  its  (me- 
chealcal)  ms«-safface  ■^diasr  together,  and  may  floaUycooie 
kKo  oomattt  at  oae  or  awre  oottJeal  points ;  bat  any  Aulber 
•heiMioB  in  the  sane  direclioD  produoet  inttalrilhy.  The 
CMiteiioe  of  the  abnottoalily  of  conical  refraction  would  thus  be, 
en  a  purely  elastic  theory,  an  indication  of  the  imme<liaic 
apptoach  of  inslability.^On  a  problem  of  conformal  reprcsenta- 
tiett.  by  Prof.  \V.  Burnside.  Tbe  paper  deals  with  those  cases 
ia  «bkb  a  rectangular  polygon  can  be  represented  conformally 
OB  a  circle  or  half  plaae  by  meane  of  an  integral  eqnatioii 
heiwccB  two  coiaples  «ari«bl*a.  It  u  fomally  proved  that 
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whenever  the  polygon  Can  be  formed  by  ihe  jaxiapoelthMi  of 
eiiual  and  similar  figures  either 

(iMrieacle 

(ii)  triMigle  '  .  '  .  ' 

4  4* 

(iii)  tmy  rectangle 

the  representation  is  possi-ili-  t.y  >ai  li  -\n  '.titfi;t,il  t  .i.ACon,  atui 
that  it  is  not  possible  in  any  other  t.i»e.  A  gcitral  iut-;hod  for 
finding  the  erjuation  carrying  out  the  representation  is  tjiven, 
and  a  few  special  cases  ate  worked  at  length.  The  ]>aper  ftniiheti 
by  contidcfiBK  shortly  the  caw  ia  which  the  polygon  ia  not 
simply  ooonecied,  and  oae  or  two  other  allied  poitiu. 

Linnean  Society.  April  20.  — Prof.  Stewart,  President,  in 
ihechair. — In  vtctt  of  the  appioichinK  anniversary  meciing  the 
election  of  auditors  took  place,  when  Dr.  Meiklejohn  und  Mr. 
E.  A.  Batters  were  nominated  on  behalf  of  the  Council,  and 
Meksrs.  Thomas  Christy  and  \V.  F.  Kirby  on  behalf  of  the 
Fellows. — The  President  look  occasion  to  notice  the  retirement 
of  Mr.  F.  H.  Kingston  after  thirty-six  years'  service  as  lodge- 
keeper,  and  pres«nt»i  him  with  a  testimonial  in  the  nhape  of  a 
cigar  case  coniaioing  five  aad  tbir^  pconds  in  bank-notes,  which 
had  been  tubscribed  00  hit  behatfby  all  theaodeties  in  Burliogioo 
Home.  After  a  suitable  response  on  the  perl  of  the  ledpleot. 
atteotioB  was  directed  to  some  photograpiu  of  Borlington  Hoaae 
.  with  the  gateway  as  it  existed  before  the  tebolldiBg  ht  l868t 
I  and  showing  the  old  colonnade  which  had  since  bMB  denolMied 
an  1  was  lying  still  HflCBied  for  i«  Batlessca  Parh,— Oo  behalf  of 
Mr  C.Chilton  of Doaedin.  N.Z..  Mr.  W.  Perry  Staden  gave 
an  aUtract  of  a  paper  on  the  subterranean  crustacea  of  New 
Zealand,  with  remarks  on  the  fauna  of  caves  and  well<.  The- 
paper  contained  a  rAwW  of  previous  publications  00  the  subject 
with  additional  information  from  the  author's  own  observation, 
'  an  1  :in  rtpression  of  his  views  on  certain  conirorerual  points  ia 
c  .rir.r-  i;,,n  therewith.  Mis  rmiarks  were  criticised  bf  tbe 
l'ie->tii<;ni  and  by  Prof.  Howes,  I>r.  Ileniy  Power  ,ind  Mr.  G. 
Fookcs.— .\  piptr  WAS  then  read  by  Mr  H.  M.  Bernard  on  the 
anatomy,  physiology,  and  histology  of  tlic  C/i,-rnifiiitf,  withsj^ecial 
reference  lo  the  tudiineniary  »lit;ni  iia.  and  to  a  new  form  of 
trachea,  or.  which  an  interesting  discttssion  eiksucd,  and  Mr. 
Dtrn.ir.i  replica  lo  thr  iriiuisflsa  wbhih  w«ie  ofli»Nd.— The 
society  adjourned  to  May  4. 

Academy  of   Sciences,   April   24,-31.  Lo  wy  in  the 

chair.  —<^n  the  observation  of  the  patthd  scdar  eclipse  ol  April 
16,  made  at  the  Paris  Observatory,  by  M.  F.  Tisserand.  From 
a  measurement  of  sia  photographs  obtained  by  MM.  Henry, 
the  instants  of  COOlact  were  Ciilculatcd  to  have  been  Jh.  59m.  {IS, 
and  4h.  37ffl.  SS*-"  l^ecent  researches  on  the  niirogen'fiiciag 
micro-organisms,  by  .M.  Berlhelot.  From  a  series  of  experi- 
ments upon  samples  of  earth  taken  from  the  Botanic  Garden  of 
the  Kcole  dc  Pharmacie,  it  iippears  that  the  micro-oi(;aiiismH 
capable  of  fixing  free  nurom  n  from  the  air  belong  to  widely 
varyinc  species,  httt  that  (hj  thief  agents  are  cedatn  l-icteria  of 
the  soil,  seven  species  of  which  were  iMilulcii.  I'hc  c.irl>on  and 
hydrogen  co.nts ir-.r.-i  ia  the  atinos|ihcre  drxii  not  .iivit-nr  capable 
of  su|>porrin);  the  U'.c  of  ihese  bacteria,  iinii  tl^eir  n.  i.triOimcnl  is 
chietly  ilerivcil  (lom  the  decomposition  of  MiL;.ir,  t  oiarieacid, 
and  other  hydrocarbons  siio]ilieil  by  liii;)ier  or^-ani-m^.  If 
there  is  .>n  ahumhince  of  combined  nitto^tn  .11  hnrui.  the  li.iL'.cna 
tlourish  more  i>rofu>eIy,  and  their  .ihsorption  t^f  )>;■<•  uit k iijeri, 
though  plactU  licyand  doubt,  ha.»  ccttam  Uchr.itc  iin.ii-.  On 
the  whole,  it  seems  that  the  carbon-Kxing  and  the  nitrogen- 
fixing  oiganisms  fulfil  mutually  supplementary  fucciions. — On 
Ibeoidarofiuccesaive  appearance  of  the  vessels  in  the  parallel 
fomaliea  of  the  leaves  of  ceruin  Compeiiu  ( Tro^'opa;,'it,  Sir. }, 
by  ^f.  A.  TrKaL—Pbysiohig^  ana  therapeutic  effects  of  a 
liuutd  exiaeied  from  the  male  sexoal  gland,  by  MM.  Brown- 
Sequaid  aad  d'Artoaval.  Samplea  of  tbe  oidiitic  liquid  for 
sttbeataaeoos  injection  were  offered  to  aO  nedical  men  willing 
to  report  upon  its  effects.  Over  tsoo  pbysiriaiis  availed  them- 
selves of  this  offer,  and  ihdr  results  are  very  eaeoitnigiitg.  The 
malady  showing  Ihe  most  striking  effect  of  the  remedy  was  loco- 
motor ataxy,  of  which  314  out  of  342  undoubted  cases  were 
cured  or  considerably  improved.  Another  almost  ioctttahle 
disease  which  proved  very  amenable  lo  this  tmtmeot  was 
shakiftg  partly^  of  which  as  out  of  a?  cases  weic  mach  im. 
provwdT  It  appeaii  that  tbe  osebitk  liqaU,  tboagh  sot  poaMss- 
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iM  any  direct  curative  influence  upon  the  varioai  morbid  stales 
01  the  organism,  is  capable  on  subciitaBeovs  injeelion  of 
cwlne  or  decidedly  kntiionlinK  a  great  wiety  of  allec- 
IH»«.  oreanic  or  othciwite.  "nSn  action  is  due  to  two 
kinds  of  inBiienoe.  By  llw  one,  the  nervous  system  gains  in 
vigour,  and  becomca  capahle  of  improving  the  dynamical  or 
Mganic  Slate  of  the  diseased  parts ;  liy  the  other,  which  depend* 
upon  the  enirance  into  ihe  blood  of  new  m^lerials,  the  liquid 
contributes  to  the  cure  of  morbid  stales  by  the  formation  of  new 
cellules  And  other  anatomicit  etementr.  — Observation  of  the 
solar  eclipse  of  April  |6,  1S9J,  at  (he  Lyon  Observatory, 
by  M.  Ch.  Andre.  —  OSservu  i. m  nf  ilic  solar  eclipse  of  April 
16  at  ihe  Algieis  Observatory,  Uy  M.  Ch.  Tn-pied.  — Aildi- 
tional  note,  by  M.  Spee. — Specim-photographic  method  for  the 
study  f  f  the  solar  corona,  by  M.  Gc<ir|;e  Hale. — On  the  iciKiC' 
tion  any  ililTcren'ial  s)>lcm  to  .-x  linear  form  and  inlegrahle 
coMi)>Uli<in  iif  the  lirst  order,  hy  Kiquier.  —  Verification  i>f 
the  -tc.ini  cfunlcr  .itnl  its  application  to  the  measurement  1  .■ 
siijit.Ti.tli:i:\  ion  -ind  .'iupethc.ninf;,  by  M.  H.  I'arenty.  —  On  llie 
tcr.si  in  of  f:3tur.itcd  water  v:ip,iur,  by  Ariliiinc.  —  On  the 
n:e.i>-uteiiien;  r)f  lat^je  clitterencrs  of  phase  in  white  light,  by 
M.  W  luubin  — On  ra'ional  sy.ten>»  of  expresiions  in  dimeii- 
sionii  of  elttiric  .niul  ni.ii;netic  iiuan'.itics,  by  M.  E.  Mercadier. 
—Measurement  of  the  ilifleience  of  phase  of  two  sinus-iidal 
cnrreots,  by  M.  Desirt  Korda. — KiTect  of  colouring  matter'^ 
upon  adino' electric  phenomena,  by  M.  II.  Kigollot. — Study  of 
lerrtC  chloride  and  ferric  oxalate  iiolutions  ;  di&lribulion  of  the 
ferre  oxide  between  the  hydrochloric  and  the  oialic  acid,  by 
M.  {Georges  Lemoine. — On  some  derivatives  of  licareol,  by  M. 
Vku  Baibier.—OathoconatitutioMof  gallic  blue  ortanninc  inilitjo. 
bjpM.  P.  Caienenve.— On  the  eUoranines,  by  M.  A.  Uerg.— 
On  bromal  faomykiiMb  iqr  M.  \.  Minguin.— Qaalitativa  ami 
anaatiiaiive  analytct  of  foroaldehyde,  by  M.  A.  Tkillat.— On 
dioptase  deposits  on  the  French  Congo,  by  M.  Alfred  Le 
Cbatelier.— On  a  zirkoDiferous  feltpathic  enclosure  in  the 
bwaltic  locks  of  the  I'uy  de  MonUudou,  near  Royal,  by  M. 
Ferdinand  Gonn.ipJ.  on  a  new  mineral  tp<cie>  discovered  in 
the  cnpper  depotits  of  lioleo  {Lower  Calir4>rnia,  Mexico),  by 
M.  E.  Cumenge.  On  the  rocks  of  the  porphyritic  scries  in 
the  French  Alp»,  by  M.  P.  Termier. — On  the  diioovery  of  the 
Marine  caibomferous  in  the  valley  of  Saint-Amarin  (Haute- 
Alsace!',  by  M.  Mathieu  Mirg.  -Kiological  cottdilioos of  tactis- 
trine  vegetation,  by  M.  .\nt.  Magnin. — Aecjlmaliaatioa  la 
France  of  ncv  Sn|iiionii!,e,  by  M  I^.iijiiin. 
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Reprint*:  No.  1,  I- iciiTimf ms  ujKDn  M-i,;i,r..,'i  Allxi,  t^'uu l.!im?,  :  Dr. 
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StiUlIc;  Report  ioihc(.  >venior>.  Apnl  (l.r,nd^n>.— The SUMUeiagicalOlM 
•f  Cananption.  &c. :  Ur.  J.  1.  Clmrcbill  1  Stall) 

SsKiAl.*.— Ijnarterljr  Jouinal  at  Micruicofn^al  Science,  A[>ril  (CKurctiitl), 
—  Biillelln  of  the  New  Vmk  Malhemaiiral  Society,  v  I.  .•.  No  7  (New 
Yolk)  -  Frjc^ni^-tp  ftir  Met<oro!i»i;ivrt^rn  iti:>-ibaLhlun£f ii.  lahi^.ift;  j 
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A  BOOX  OS  PHYStOGRAPHY. 

A.  E.  Brthm.  Lei  Mervcilfes  d.'  hi  Nature  ''  Tern, 
tfs  Mers,  tt  Us  Continents ;   Geog^raphit  Physique, 
Ct-'ohgie  <t  Miti^ralogie.  Par  F«rnilld  Pricna.  (Plftrit : 
J.  B.  Bailliirc  el  Fil?,  1S92.) 
'"^  H  E  wonders  of  nature  \     The  book  wuuld  be 

-L      worth  having  that  would   help  us  to  realise, 
however  imperfKtly,  what  it  i$  that  underlies  thU 
hackneyed  phrase.    But  the  book  that  shall  create  and 
satisfy  a  craving  for  this  result  will  not  be  easy  to  build 
up.    It  must  be  encyclopedic,  but  (need  it  be  said?) 
not  an  eacjrdopaedia.  It  must  be  acctiiate  to  the 
last  degree  of  accuracy,  but   must  have  nothing  of 
the  pedant  about  it.    Human  interests  must,  wherever 
an  opportunity  offers,  be  interwoven  \vith  its   narra-  , 
tive.    The  narrative  itself  must  be,  not  the  heavy  I 
didactic  prosin?  of  an  old-fashtoned  schoolmasier,  but  | 
the  congenial  living  talk  of  a  friend.    So.iiid  jatlyment 
must  pick  out  what  is  to  be  told  and  what  left  unsaid,  j 
So  &r  from  looking  upon  all  facts  as  of  equal  value,  the  1 
utmost  care  must  be  exercued  to  present  those  only  which  j 
are  within  the  ^sp  oF  the  lay  mind  ;  all  that  has  signiii-  ^ 
tuncc  for  the  spc'  ialisi  only  will  be  out  of  pl.icc.  Xotliing 
wiU  be  inserted  merely  because  it  is  curious  or  marvel-  I 
I0US,  for  the  object  wilt  be  not  to  make  the  reader  gape  I 
like  m  astonished  clown  at  'something  which  looks  very 
extraordtnary  because  iie  dues  iiat  understand  it ;  rather 
to  use  the  emotion  of  wonder  as  a  means  to  something 
beyond,  as  an  inducement  to  look  below  the  surface  and 
And  out  how  results  so  startling  have  been  Imragbt  about. 

The  right  honk  rmi^;  be  neither  shallow  nor  deep;  fas- 
c;n<iting  as  a  poem,  but  sound  a»  a  scictititic  treatise  ;  and 
it  will  be  well  if  there  run  through  all  of  it  some  one 
leading  idea,  which  will  serve  to  give  it  unity  and  string 
together  into  a  connected  whole  the  sections  of  which  it  is 
made  up. 

Under  the  title  of  "Les  Merveillea  de  la  Nature"  a 
series  of  works  is  being  published  which  seem  to  be 

intended  for  wh.rt  i^  usually  knoxvr.  ;is  the  "L^encr.it 
reader.  '  The  preceding  volumes  have  dealt  with  ar.ii.ial 
life,  the  volume  now  before  us  is  devoted  to  Erdkunde. 
It  will  be  possible,  without  pretending  to  deal  with  the 
whote  of  the  btilky  volume,  to  inquire  how  fitr  it  appears 
likely  to  meet  the  requirements  of  those  readers  tDr 
whom  it  seems  intended.  The  work  opens  with  "  Donnees  j 
g^a^rales  de  la  Gdologie,"  and  the  commencement  is  I 
promising;  the  treatment  is  broad,  and  illustrations  are  | 
supplied  of  the  general  truths  cnuaciaieti.  LiuC  already,  um 
p.  S,  we  see  how  little  judgment  has  been  exercised  in  the 
selection  of  materials.  Of  what  interest  or  of  what 
edttcational  value  to  the  general  reader  can  be  such 
icchtU'  al  details  .is  a  description  of  ttie  u-.ty  of  ir.e.isi.ire- 
ing  dip  and  strike  in  the  field,  and  a  iigure  of  a  pocket 
compass?  A  few  pages  f^her  on  we  have  a  com- 
pressed summary  of  the  succession  and  life  of  the  main 
geological  epochs,  and  some  well-executed  figures  of 
their  fossils.  The  account  is  far  too  meayte  to  be  of  my 
real  use,  and  it  is  difficult  to  see  what  principle  has 
guided  die  sdcction  of  the  fossils.  There  is  a  "casual- 
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ness " too  about  some  statements  calculated  to  mislead; 
as  when  we  find  no  mention  of  Brachiopods  m  the 
Silurian  and  Carboniferous,  but  the  emphatic  assertion 
that  the  Devonian  fauna  is  specially  characterised  by  the 
presence  of  numerous  Brachiopods.  Again  it  is  true 
enough  that  the  Triassic  fauna  " dificre  notablement  de 
la  fauna  pal^xoique;"  but  the  fact  that  it  contains  a 
mixture  of  palseottrfe  and  mesotoic  forms  is  at  least  of 
equal  importance.  These  instances,  picked  at  random, 
show  how  much  of  a  compilation  and  how  liulc  of  a 
maaterly  abstract  is  offered  to  the  reader.  A  history  of  the 
pngresa  of  geology  is  one  of  those  things  specially 
suited  to  such  a  work  as  the  present.  We  have  one  here 
interestingly  written,  though  perh  j  the  salient  points 
do  not  stand  out  as  boldly  as  could  be  wished. 

Farther  on,  under  (he  heads  of  minenlogy  and 
petrolog)',  we  have  a  vast  array  of  farts  of  very  unequ.il 
interest  or  value  for  ordinary  readers.  What  good  can 
it  be  to  any  one  to  be  told  that  there  are  six  or  seven 
systems  of  crystallisation,  when  he  is  never  told  what  is 
meant  by  a  "system"?  Symmetry,  which  lies  at 
the  base  of  crystallographic  classification,  is  barely 
mentioned,  and  most  imperfectly  explained.  Out 
what  an  attractive  and  instructive  story  may  be  ' 
made  about  crystals  \  Some  of  the  more  elementary  facts 
about  their  symmetry  and  probable  molecular  structure 
aic  not  hard  to  grasp,  and  furnish  fascinatin;;  illastrations 
of  law  and  harmony.  Looked  at  in  this  light,  these 
flowers  of  the  inorganic  world  cease  to  be  mere  glittering 
gauds,  and  tell  a  tale  that  .dl  would  follow  with  delight. 
Out  of  Ruskin,  checked  by  MiUer,  such  might  be  con- 
structed in  place  of  this  dull  assemblage  of  barren  and  im- 
perfectly explained  facts.  When>  we  come  to  the  micro- 
scopic examination  of  racks  there  is  much  that  is  too 
detailed  for  the  genera!  public  and  not  full  eno4gb  for  the 
specialist. 

The  nationality  of  the  book  must  be  the  excuse  for  the 
survival  of  such  statements  as  the  following  : — "  Le 
granite  est  la  roche  eruptive  la  plus  ancienne.  .  .  . 
Ses  Eruptions  se  jont  faites  pour  laplupart  avant  Icck'pot 
des  roches  s«£dementaires :  ie  plus  rdcentes  paraissent 
dater  du  cambrien.*  "  Les  porphyres  p<5trosiliceu9e  sont 
rli.ir.u  ti'ristiques  de  !' 'poq' le  perniienne."  But  suielyany 
unc  whoie  know  led^^e  went  beyond  a  few  books  '.^uuiii 
have  thought  it  fair  to  say  that  these  views  were  not 
universally  adopted,  though  they  are  held  by  some  of  the 
most  distinguished  of  his  countrymen. 

I'urninj;  to  other  brani  he^  of  knaw!ed;;e,  tlie  ct.t'.c 
Still  compelled  to  take  serious  objection  to  much  that  he 
meets  widi.  Solar  and  stellar  physics  are  scarcely  up 
to  d  itc,  though  pcrhap-  there  is  enough  for  a  book  of  this 
chias-  U  w»U  be  liard  for  any  one  who  depends  upon  this 
book  alone  to  gather  how  the  shape  of  the  earth  is  ascer- 
tained. It  is  all  very  well  to  copy  out  of  a  book  that  an 
are  of  1'  Is  so  long  in  Peru  and  so  long  in  Lapland,  but 
there  is  no  word  said  a?  to  how  astronomers  find  out 
that  they  have  travelled  over  i '  of  latitude,  nor  of  the 
trigonometrical  survey  requisite  to  measure  the  length  of 
the  arc.  These  poinU  are  casyCDOUgh  of  explanation, 
and  if  in  place  of  the  misleading  cut  on  Fig.  64  a  figure 
had  been  given  with  tlie  necessary  cxplan.ition,  we  should 
have  liad  something  of  educational  value  instead  of  a 
mere  transcript.  Statements  are  made  with  great  con- 
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didcace  about  the  time  of  rotatioa  of  Mercury  and  the 
inelinftHoii  of  the  axis  of  Venus  and  of  the  prodigious 
height  of  the  mountains  on  the^c  Iwd  pl.mets ;  they 
-certainly  ought  not  to  have  been  put  down  as  well- 
.asccrtabied  matters  of  foct  Fi^.  67  and  68  I  cenfew 
.are  beyond  me. 

These  samples,  culled  from  diiYercnt  piarts  of  ihc  bouk, 
are  enough  to  give  a  fair  idea  of  its  general  character, 
and  the  impression  made  on  tay  mind  by  a  general 
perusal  is  that  it  is  by  no  means  an  ideal  performance. 
But  there  is  much  that  is  attractive  about  it.  It  is 
crowded  with  illustiations,  many  of  them  artistic  and 
apposite,  thoa^  in  the  case  of  some  it  is  hard  to  see 
upon  what  they  are  intended  to  throw  light.  With 
children  it  will  be  deservedly  a  favourite.  1  think  I  know 
a  boy,  of  some  eight  or  nine  years,  not  much  addicted 
to  reading,  who  will  devour  the  "pictures"  and  render 
the  life  of  his  elders  a  burden  by  the  coumless  questions 
ihcy  sufigc'.t.  And  the  ciders  will,  mnny  of  them,  find  in 
it  much  interesting  matter  ;  and  if  what  the)  read  is  not 
always  quite  sound  and  here  and  there  a  little  dismal, 
there  is  much  that  is  lively  and  sttnniig  and  to  which  no 
•exception  can  be  talien  on  the  score  of  accuracy.  We 
may  wish  the  book  good  speed  till  lomeChing  blotter  of  its 
.kind  displaces  it.  A.  H.  Gkfc.fc.N. 


ir.  noHWJAX's  coijectf.d  papers. 

The  CoiUiled  I'apcrs  of  Sir  IViiitam  Bowmun,  L'nr/., 
F./{.S.  Edited  for  the  Committee  of  the  "  Bowman 
Testimonial  Fund,"  by  J.  Burdon  Sanderson,  M.D., 
F.R.S.,  and  J.  W.  Hulke,  F.R.S.  In  two  volumes. 
(London  :  Harrison  and  Sons,  1892.) 

NO  more  fitting  record  of  a  welt-spent  life  could  have 
been  given  to  the  world  than  these  two  volumes,  , 
containing'     The  Concctcd  Ftpers*  ct  the  late  Sir 
William  Bowman. 

In  July,  1888,  die  "Bowman  Testimonial  Pond"  was 
inaugurated.  It^  design  wa?  to  m^Vr  to  Sir  William 
IBowman  some  acknowledgment  of  the  appreciation  in 
wbidi  he  was  held  on  account  of  his  high  personal 
^hancter  and  of  his  professional  and  scientific  attain- 
ments. This  to&k  first  the  fbrm  of  a  portrait  of  himself 
by  Mr.  Ouless,  R.A  ,  :uu1  further  of  a  republication  at  least 
in  great  measure  of  bis  various  scientific  memoirs.  These 
.memoirs  have  been  edited,  with  the  assistance  of  the 
Author,  by  Prof.  T?Mrdon  Sanderson  and  Mr.  llulke. 

The  tirst  volume  contains  the  whole  "of  the  epoch-  | 
-making  researches  which  were  accomplished  by  .Sir 
William  Bowman  between  forty  and  fifty  years  ago  in  the 
4(eld  which  he  himself  designated  as  tliat  of  *  Physiolo* 
;;ical  Anatomy,"'  for  he  rerjarded  the  discovery  and  use; 
parts  as  the  main  purpose  of  anatomical  investigaiiun. 
This  vdluoie  has  been  edited  by  Prof.  J.  Burdon  Sand- 
erson, and  contains  three  memoirs  from  the  "  Philoso- 
phical Transactions  "  on  the  minme  structure  and  move- 
ments i)f  v()lunt.\ry  muscle  ;  on  the  conlrartion  ofvoluntary 
muKle  in  the  hving  body  ;  and  on  the  structure  and  use 
of  the  Malphigian  bodies  of  the  Icidoey,  with  observations 
on  the  circulation  throng^  tVi  it  Rland  ;  also  the  author  s 
contributions  to  "The  I'hysiological  Anatomy  and  Physi- 
«logy  of  Man."  This  work  was  published  between  1839 
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and  1856,  by  Dra.  Todd  and  Bowman,  and  we  learn  the 
interesting  details  that  out  of  a  total  of  398  illustrations 

to  the  two  vdlumcs,  1:1  of  these  weie  from  tlie  tlrawings 
of  Bowmao.  This  volume  concludes  with  four  contribu- 
tions to  the"  Cydopeedia  of  Anatomy  and  Physiology'* 
on  Miicotis  Membrane  :  on  Muscle ;  on  Muscular  Mothni ; 
and  on  the  I'acinian  Bodies. 

The  second  volume  comprises  a  selection  of"  reprints," 
together  with  some  papers,  now  first  printed,  under  the 
headings  miscellaneous,  surgical,  and  ophthalmolog icaL 
These  have  been  selected  from  a  lari;e  .^.n^ount  of  materia!, 
and  arranged  with  the  assistan  ce  of  the  author.  This 
volume  has  been  edited  by  Mr.  J.  W.  Hulke,  who  writes 
that,  "  read  from  the  standpoint  of  the  time  when  each  was 
written,  these  memoirs,  in  addition  to  their  intrinsic 
merits,  have,  as  marking  the  views  and  opinions  then 
prevalent,  a  distinct  value  for  the  student  interested  in  the 
history  of  modern  medldne." 

The  work  is  prefaced  by  a  brief  memoir  by  Henry 
I'ovver,  m  which  he  reminds  us  that  this  man  of  many 
parts  and  much  learning  "  had  a  clear  idea  of  therelative 
value  of  the  diflierent  branches  of  knowledge  associated 
tirith  medicine,  and  that  he  recognised  the  futility  of  any 
endeavour  on  the  part  of  the  student  to  make  himself  a 
profound  chemist,  botanist,  or  physiologist,  believing  that 
sttdi  an  attempt  necessarily  leads  to  the  neglect  of  the 
practical  subjects  which  are  the  occasion  for  which  these 
foundation  sciences  arc  studied.  No  one  knew  better 
than  he  that '  ex  libris  nemo  evasit  artifex,'  the  scene  of 
the  labours  of  the  student,  was,  in  his  opinion,  at  the  bed- 
side of  the  patient'*  These  ideas  of  Bowman  are  of 
especial  importance  in  these  days,  when  the  tendency  of 
the  teaching  in  our  medical  schools  is  for  each  teacher  to 
try  to  make  his  subject  the  one  alone  necessary,  instead 
of  its  being  but  a  small  part  of  an  important  whole.  The 
I  sketch,  which  is  all  too  short,  is  a]<prcciativeand  sym- 
pathetic. One  little  trait  \vc  miss;  while  the  great 
physiologist's  love  of  country  life  is  hinted  at,  bis  love  for 
and  knowledge  of  dowers  is  passed  over,  and  yet  those 
who  were  privileged  to  Icnow  him  in  his  days  of  well- 
carneU  rest  and  leisure  wUl  remember  what  a  delight  his 
garden  was  to  him.  Two  portraits  are  given  ;  both  arc 
photographs.  One  is  of  the  painting  by  C  F.  Waits,  R.A., 
of  Bowman  when  forty-eight  years  of  age.  Tliis  hardly 
does  iustice  to  the  original  painting,  and  one  is  of  the 
painting  by  W.  W.  Ouless,  R.A.,  which  was  done  (or 
the  "Testimonial  Committee  Fund,"  in  1889,  when 
Bowman  was  in  his  seventy-third  year.  This  is  aa 
excellent  and  pleasing  likeness. 


OUX  BOOK  SHELF. 

Aiih  to  Biology.    lU'  Joseph  W.  Williams.     London  : 

Hailli^re,  Tindall  and  Cox.)  (.Students  Aids  Scncs.) 
Thjs  little  volume  of  142  pages,  small  octavo,  is  the 
second  work  which  has  reached  us  written  up  to  the 
tttndaid  of  the  first  examination  of  the  Conjoint  Board 
of  the  Royal  CoUeges  0^  Physicians  and  Surgeons.  The 
information  which  it  contains  is  transcribed  from  the  best 
sources  available,  and  the  author  has  woven  the  excerpts 
into  a  very  presentable  whole,  written  in  good,  clear  style, 
and  exceptionally  free  of  gross  errors.  The  pages  of 
the  volume  are  enlivened  by  thirty-nine  small  wooidcate 
and  «  well^hosen  epilngue  from  Broca,  and  there  are 
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added  a  useful  *'iad«)i  ctaHary,* and  a  series  of  "test 
quMtiOBs,"  lugel^r  cullea  from  exuDination  papers  of  the 
past-  The  work  is  by  no  means  destitute  of  small  incon- 
gruities and  an  occasional  misuse  of  technical  terms  ; 
and  tlje  most  serious  errors  which  it  contains,  contrary  to 
the  general  rule,  involve  leading  rather  than  subsidiary, 
topu.'^      I  he  (icsrr:priQn  nf  "Inin;;  matter"  as  existing 
in  the  ■' colloid.il  (  oiuluum '' anci  itwa  pages  further  On) 
as    a  sciiu-t1;ud  ^jranular  substance  .  .  .  -jiiable  to  absorb 
coiounnj^'  iiialter^  wfien  livin;.;  "  ;  clic  allr^rd  orif,'m  of  the 
coeloiiic  of  "  all  animals  above  llie  ct-leiilciata  "  by  "  tht 
iplitting  of  the  mcsoblast  "  ;  the  assumption  that  the  con- 
tractile vacuole  of  the  protozoa  is  a  respiratory  organ 
"pumping  in  oxygenated  water,"  and  "  furnishing  oxygen 
tr>  the  auiroal  by  means  of  its  rhythmical  dilatations  ' ; 
the  confusion  under  the  term  "paraplasm"  between 
iB0di6ed  portions  of  the  cell- protoplasm  and  products  of  ; 
its  living  metabolism,  with  the  corrdaled  description  of  j 
the  protoplasm  of  the  egf  cell  as  a  "  vitclluSr  or  yolk  "  ; 
and  the  description  of  sclerenchyma  as  "  stony  tissue)"  j 
are  caies  in  point.    We  note  with  satisfaction  the 
prominence  given  to  the  physiological  and  more  purely 
chemical  aspcctsof  tbesubjecutoo  often  neglectedin  minor 
mrics  on  geneial  biology.  C^pkoona  among  tending 
dognas  lormulated  Is  the  assertion  that  with  the  ex- 
ception of  asctdians  and  some  infusorians  the  animal 
"floes  not  contain  cellulose,"  with  the  implication  that 
certain  aiiimals  form  chlorophv  II     \Vc  venture  to  think  | 
lh.it  the  time  has  now  Airwed  when  the  inveiti^ations  r 
of  lieycrinck,  Famint/in,  \  on  Graff,  and  Habcrl.mdt.  | 
Atnbronn,  and  others,  which  have  lately  revolutionised  ' 
our  know  led     on  these  vitally  important  topics,  should  | 
find  expression  in  the  elementary   <  lass-boolt.  The 
author  remarks  in  his  preface  that   "  :t  must  be  remem- 
bered that  biology  can  be  learnt  m  no  other  way  than 
W  ith  the  scalpel  .ind  the  microscope,"  and  that  his  volume 
is  miended  "  dimply  and  solely  for  the  purpwse  of  re- 
vising "  a  practical  knowledge  which  the  student  has 

Sained  under  the  guidance  of  his  teachers,  "  especially 
uring  the  few  weeks  previous  to  the  time  when  he  in- 
tends to  cross  the  threshold  of  the  examination  hall." 
If  this  line  of  conduct  can  be  ensured,  the  work  will  fulfil  ; 
a  good  purpose ;  but  it  may  be  doubted  whether  the  over- 
taoght  medical  atudcnt  of  to>day  will  r^rd  the  book  as 
anything  bat  a  cram  on&  It  has  been  compiled  at  con- 
siderable paina  and  wiib  marked  success ;  but  as  the 
dinensation  which  it  teeki  to  further  cannot  possibly 
endure,  we  wish  we  could  congratulate  the  author  upon 
a  devotion  to  tome  more  permanent  and  desirable 
object. 

FiMit Health  PrMems.  By  JohnF.  J.Sykes.  Illustntied. 

(London :  Waher  Scott} 
Thk  author  of  this  volume--  whi<  h  foims  one  of  the 
Contemporary  .Svicnre  Series-  h, is  smi^'lii  "to  brini,'  to  a 
fwis  snmc  of  the  essential  points  in  e\olr.tion ,  en  vironnicnt.  ! 
p.i.Msil ;sin,  propli)  l.txis,  and  sanitation,  be.o  in^  u;>on  the  1 
prc-^rvation  of  put>hc  health. '    it  was  impossible  for  him  ! 
to  deal  fully  in  the  space  at  his  disposal  with  any  particular 
part  of  so  vast  a  subject,  but  h(*  has  contrived'  to  give  a 
very  clear  and  interesting  idea  of  the  mam  lines  of  inquiry  I 
with  which  worker?)  in  the  public  health  service  arc  chiefly 
concerned.  First hetreatsofinternalandexteriialtnflucnces 
affecting  health,  these  influences  being  heredity,  physical  \ 
influences  (light  and  heat;,  chemical  media*  and  biological  , 
agents.   Then  be  discusaes  the  following  aspects  of  com- 
municable  diseases— caneaiion,parasUtam,  dissemination, 
andmodilicatioos.  Afllerwardtthere are seriesof chapters  ; 
on  defensive  measures  against  communicable  diseases, 
and  on  the  nrbnn  dwelling.   Mr.  Sylcea,  as  medical  officer 
of  health  for  St.  Pancras  and  honorary  secretary  of  the 
iKOrporated  Society  of  Medical  OHiccrs  of  Health,  has 
hsdample  opportunity  for  the  study  of  the  questions  on 
which  he  discui  r  es.  and  his  book  Ought  10  be  of  good 
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service  in  disaemlnating  sound  tdeaa  as  In  the  conditions 
on  compliance  with  which  tfae  attainment  trf*  a  higher 
standard  of  public  health  depends. 

G^tide  Pharmaey^  By  R.  A.  Crippa.  (London :  J.  and 
A.  Churchill,  1893.) 

The  student  of  pli.irmacy  "ill,  no  clonbt,  find  plenty  of 
instructive  information  in  tins  book.  It  does  not,  how- 
ever, call  for  evlendeil  notu  e  in  this  muriial.  as  the 
author  docs  not  attempt  .\  si  lentil'ic  treatmeiu  of  the 
subject,  but  confines  hiinsrlt  to  tiralm^'  w  ith  it  on  the  old 
lines.  The  ^'arinus  phanriaceuticai  operations  of  solution, 
infusion,  iS:r  ,  arc  fully  desc  ribed,  but  no  attempt  is  made 
to  arrange  the  f.u  ts  on  any  than  an  cni|iirical  basis.  The 
time  h.is  arrived,  however,  wlicn  pharmacy  should  be 
expounded  in  a  more  scieniihc  manner,  an<l  many  barbaric 
and  obsolete  processes  excluded  or  remodelled  in  the 
light  of  our  present  chemical  and  pbarmacolo^cal  know- 
ledge 


LETTERS  TO  THE  EDIT  OR. 

Tht  EJtti<T  fAv.t  hold  himuif  rafonnhlt  /■>r  nf-iniont  tx- 
fresstJ  hy  hii  (orrtspcmifHt;.  Niilhtr  <an  he  utuiertaii 
to  rtlurn,  or  tf  fi>rrfsf\^)iii  with  thi  '.rrilen  of,  ttit€ttd 
munuurif'ti  inlemliJ  for  Ihii  or  any  olher  /^rt  0/  NaTOMM, 
Aa  HOtiet  ii  taken  of  aHOHymov4  (ommHnica/iens,] 

Mr.  H.  O.  Foifoeala  Dfeeoveilea  in  the  Cbatbam  lelaada. 

In  a  paper  read  bcibK  the  Royal  Geographical  Society  on 
March  tMh,  and  sgdn  in  anaitideon  "  TheChaihAm  Islands 
and  their  Stocy  "  ki  the  Ftrm^gttfy  Mmiitw  «t  this  moath.  Mr. 
M.  0.  Porbes  bss  demibcd  hit  very  tnterctthig  diseoveries  in 
these  isUnds,  and  hu  ibaaded  thereon  ccruia  condasions  as  to 
the  past  htttory  of  the  New  iZestanu  gt^mp.  The  most  startling 
new  fact  is  the  proof  of  the  recent  existence  on  the  Chathsai 
Islands  of  two  birds  whose  nearest  aUie*  inhabited  the  distant 
group  of  the  Mascarenc  Islands  within  the  hiitoricsl  period. 
These  are  a  flightless  tail  very  closely  allied  to  the  Aphanspteiya 
of  Mauritius,  and  a  coot  which  ii  hardly  diflerani,  eacept  in  tis 
somewhat  larger  site,  from  the  cetiaet  fmltcm  lumumi  of  the 
same  island. 

It  is  on  the  llightlcss  rail  that  Mr.  Forbes  mainly  dwells  in  his 
deductions  of  pa^t  changes  which  it  U  supposed  to  imply,  and  it 

on  these  deduction*  only  that  I  wish  to  make  a  few  remarks. 
lle(]u(itc*  I'rof.  A.  Newtan  and  hii  brother  as  slat mg  that  the 
solilaire  (if  Kudcriquez  ami  ttit-  Dodo  of  .Mauritius,  bcinjjcvuicn'ly 
ot  one  >ti,ck,  and  there  bein^;  analogous  faeti  in  llie  adjacent 
islands,  they  are  compelled  to  Itclicve  ihiit  "there  «4s  once  a 
time  when  Koderiquei,  Maunim.s,  Dourlmn,  M.id.ii;j5car,  and 
the  Seychelles  were  vunntctei!  I>y  dry  l.ind  "  ;  and  hcilicn  ar^nc* 
that  there  must  also  have  been  a  continuous  hmd  v.iriacc  t  ctwccr* 
this  land  and  the  ancient  land  comprising;  .Vcw  /ealaud  ;u>d  ihe 
surrounding  islands.  This  connecting  tund  he  ^u(iposc5  to  have 
been  the  .Antarctic  continent  during  a  1111;  1  ijcruhl  ;iml  wuh  ^re.-it 
extensions  over  the  southern  oceau.  When  the  Aniaiciic  ice 
Sgtcaae  on  the  iohahitants  of  this  continent  bad  to  migrate 
oorthwaidt,  and  some,  "  such  as  Ibegenus  Aphanapieryx,  would 
leem  to  htve  split  loto  paities,  whicb,  travelling  by  divergent 
roads,  finally  arrived  in  regions  so  Car  apart  as  Mauritius  and  the 
Chatham  Islands,  unafTecied  by  the  vaiyiag  eWiasies  and  mf 
rounding*  they  experienced,  being  of  an  aOcfeat  domfattihg 
type.' 

It  is  thu  iremeadoBS  hypothesis  which  appears  to  me  to  be 
not  only  quite  unnecfSiary  to  explain  the  lads,  bat  sbo  to  be 
inade>|uate  to  explain  them.  If  one  thing  moie  than  anothcrlt 
clear,  it  is  that  ihrsc  ci>mj>.-ir.ttively  tmall  flightless  tlifds  weie 
developed,  .-is  such,  in  ur  near  to  the  i^ands  where  they  are  now 
found,  since  they  ci>ui<l  not  pui^ibly  have  arisen  on  any  extensive 
l.tiul  inhabited  by  carnivorous  iiiamniaU  and  reptiles,  and,  if 
iniioduced  inlosuth  a  country,  cuuld  not  long  survive.  .So  far 
as  I  am  aware,  no  doubt  has  ever  been  eNpres«d  on  this  point, 
the  evidence  for  it  bein^  clear  and  its  explanation  on  the 
theory  of  cvolutiun  ••o  c> m;  It  .e  and  I  hardly  think  that  Prof. 
Newton  wouhl  now  maintain  1h.1t  the  .ttfimties  of  the  Ilit>htless 
birds  of  .Mauriliui,  Htiurbon,  and  Rudcriqucz  implied  the  former 
union  of  theiMc  truly  oceanic  island*.  Allied  form*  ol  ancestral 
Bying  birds  nay  have  reached  the  islands  without  taeb  onion  }■ 
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and,  owing  '.o  iSc  toi.il  ainencc  of  terreiitrial  enemies  and  the 
abundance  offtKiil,  ni»y  have dt-reloped  in?o  the  allied  flight!?!? 
birds  whole  remaini  ar?  I'oumi  there. 

But  Mr,  Forbes  -pejWs  nf  the  jjcnu^  Ajjhatiipteryx  itself,  ptc- 
sumably  th'jrefore  flii:'!i-.lcts.  inbuniting  the  Antarctic  cootincnt, 
and  migraluif;  norlliwanh  Uy  two  ruutei  of  about  200O  miles 
each,  in  which  cs'ic,  thU  enormous  extent  of  land  must  have 
heeo  as  free  from  all  carnivorous  land  mammaU  and  reptiles 

New  Zealand  and  Mauritias  are  now.  If  howevtr*  Ik*  bild> 
,ii  4siciUo£i  lost  their  power*  of  fliRht  in  or  iwir  ^  Muds 
where  their  remains  are  found,  all  difficult  of  tkb  kiod  iSar 
Appear.  The  Aphanaptervx  belongs  to  %  fantilfi  tlte  MlidS 
ornib,  of  wwkUwidedktnbution,  while  many  or  ihecompimeat 

aire  rep  men  tod  by 

cl«i«lyatlied  spade*  in  dieuuit  rctpoos.  What  diffiealtx,  there- 
ibre,  U  tbefe  in  the  same  or  ckwdy  allied  spedet  of  this 
irid«pread  group  finding  their  way  at  some  remote  epoch  to 
Manrnitu  and  the  Chatham  Islands,  and,  from  similar  caases  in 
both  iflandt,  \aiia%  their  power  of  fl^ht  while  retaining  their 
eenenl ainiilarfly  of  ttraeture?  To  pat  the  matter  briefly:  if 
the  common  ancestors  of  the  Aphanapteryx  of  Mauritius  and  the 
Cltatham  Islands  were  flightless,  the^  could  not  have  reached 
tboM  idaods  from  the  Antarctic  continent  owing  to  the  length 
of  tOBte  and  the  presence  of  enemies  ;  while  if  they  possessed 
the  power  of  flight  no  iniportnnt  change  in  Ir-n  l-d'^triHation  !>; 
required. 

I  have  discii'iW.l  thi  ,  r  nc  |>i)int  only,  because  11  illustr.ites  the 
very  Common  [)i.iciicc  jf  explaining  each  fre^h  anomaly  of 
.iistributlon  bv  cii'jnnou*  changes  ol  physical  geography,  when 
a  much  mure  9,>tisfactory  explanation  can  be  given  involving  no 
such  va  and  unsupported  revolutions  in  the  earth's  surface.  I 
am  awji."-'  that  Mr.  Forb!";  .1  Idu^rs  many  othor  latt-.  .ind  c%jn- 
sideraljDii--  in  support  of  hi  ;  vievv  .is  to  the  forinet  cxtcasiua  and 
habitabitity  of  the  .\iit:irri(j  i-  .ntinoiii,  some  of  which  appear  to 
me  to  be  valiil  and  othi;rs  the  reverse.  On  most  of  these  1 
have  aln-aily  expressed  an  opinion  in  my  *'  I-iland  Life"  ;  and  I 
only  write  now  in  9rder  to  point  out  that  the  very  remarkable 
an.l  interesting  facts,  whose  discover)'  we  owe  to  Mr.  Forbes's 
energy  and  perseveraivce,  do  not  add  anything  to  the  evidence 
alieMjr  admcod  for  that  trieWi  hut  may  be  best  explained  in  a 
far  rinplar  naBner,  aad  withoot  requiring  any  impartaat 
changai  in  the  ge«ci»pH]r  of  the  soathen  hetnisph  ere* 

Al.PRED  R.  WaLLACB. 


Swarms  of  Ampbipods. 

Onck  last  winter  on  entering  the  laboratory  here  after  it  h.id 
been  shut  up  for  a  few  days,  we  found  the  floor,  tables,  shelves, 
window -ledger,  and  even  dishes  on  the  highest  shelves,  covered 
with  great  numberi  oftlea'l  nmphipods.  These  were  found  to 
Se  Orcktitia  .  .imm,ireliu  [the  shor< -hopper).  A!"'.i:  'en  days 
ago  an  tinin'-ually  h;;;h  tide  <iccurre'i,  .in'l  the  curator  and  others 
who  were  working;  in  the  hiohi^ical  slaiion  nuru-ed  that  the 
'iteps  leading  to  the  beach  were  swarming  with  am|>hif>n"{<;.  On 
investigating  further  it  was  found  that  the  amphi|>  >Js  were 
coming  np  m  great  numbers  from  high-water  marl,  that  tl)cy 
jumi>rii  up  the  >;e]>5,  and  tiiat  they  climbed  the  ver'ical  con- 
crete wall  -.urruunding  the  station  to  a  he:t;ht  ^eveml  feet. 
Many  uf  thc''i  were  found  about  twelve  fee:  above  the  a, 
having  come  tieaily  all  the  way  on  artificul  giouad  (coucrclc 
«teps  and  wall),  and  they  were  so  abundant  on  the  platform 
outside  the  laboratory  door  that  it  was  impossible  to  pot  a  foot 
down  widMMrt  traadmg  on  inanr.  SpccuBeoa  were  ke|it,  and 
Mr.  A.  O.  Walker,  Mm  li  here  with  aae  tM«,  finda  that  these 
alio  are  Onkirtia  gKmrnanliMi.  Thia  apecka  liva  noraiaUy  at 
or  aboat  Mch-water  mark,  and  It  la  aIntBdaitt  here  under  stones 
at  that  line,  bu  Mr.  Walker  teUt  ne  that  he  has  taken  it  on 
Ihe  one  hand  nearly  at  low^Katar  mark,  and  on  the  other  hand 
nndcr  stones  on  ^jaat,  aloBg  with  beetles,  and  we  have  fowtd 
it  near  here  far  above  Mgb'Wrter  mark  at  the  side  of  the  road. 
However,  these  last  are  probably  exceptional  cases,  and  wc  are 
buth  inclined  to  think  that  the  two  amphipod  invasionii  noticed 
here  have  been  caused  by  the  Orchestias  being  driven  from  their 
nsual  haunts  by  exceptionally  high  tides.  But  whether  a  panic 
arises  on  the  flooding  of  their  homes,  or  they  lose  their  way  on 
oor  t  jncrcie,  the  fact  remains  that  whereas  the  sea  was  only  a 
couple  of  feet  higher  than  an  ordinary  high  tide  tlw  amphipodit 
ascended  on  the  one  occasion  to  abuut  twelve  and  OA  the  (Mher 
to  perhaps  tweoly  feel  above  their  usual  level. 

Port  Erin.  April  99.  W.  A.  lliKDMAy. 
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A  Difficulty  in  Wcismannism  Resalved. 

Wfisviann's  essay  "  <!)n  the  Si^nilicancc  nf  Scx-ja!  Kepro- 
dutlion  in  the  Theory  fd  N.itural  Selection,"  ])ubliihe»i  in  1SS6, 
enunciates  the  the^isi'i.ii  thi-  oljicct  of  senuaJ  tcpivducliun  is  '*  to 
create  th  -e  iinlis  idual  ditderenccs  which  form  the  material  out  of 
which  natural  selection  proiiuces  new.  speci*"*,"  This  thesis  wax 
developed  in  the  es.  ay,  "On  the  Num'ier  of  Polar  l'.o.iic>  and 
Their  Significance  m  llcrcduy  "  Oi>*7/i  m<1  iidl  luithcs  in 
"  Amphimixis,"  published  late  in  1891. 

While  "  Amphimixis  "  must  have  been  nearly  ready,  I  wrote 
to  Naturk  (voL  xliw.  p.  613),  under  the  heading,  "•  A 
Difficulty  in  Wcismannism,"  pointing  out  a  foittriori  (be  com- 
plete insufticienqr  of  sexual  gqwodnctioB,  by  aaerely  shnttiiig 
ancestral  germ-plasms,  lo  efliect  {nde6iille  (pedfic  TnkfjoB  on 
the  lines  adopted  by  Weismann.  My  friend,  sir.  Poeltont  wiwte 
(vol.  xlv.  p.  52)  accepting  m^  summary  of  Weismana'a  fiewa 
"  as  fair  statements,"  but  criticising  the  deductions  is  not  allow- 
ii^  for  the  effect  of  different  groupings  of  the  ancestral  plasaas  in 
the  germ-cells,  and  regretting  that  I  had  not  awahed  the  pub- 
lication of  "  Amphimixis,"  as  "  Prof.  Weismann  tdlame,  be 
wrote,  "that  the  points  raised  by  Prof.  Hartog  are  considered! 
in  this  treatise."  Sir.  Trow  also  wrote  (vol.  xlv.  p.  102),  urging 
that  I  had  not  allowed  for  the  simultaneous  action  of  natural 
selection  or  for  the  combinations  of  germ-plasms.  In  reply  to 
roy  rejoinder  of  the  same  date,  Mr.  Trow  again  urged  that  I  had 
nr>l  taken  natural  selection  into  account,  and  that  I  had  mi«- 
umlerHtcni!  Weismann''^  f  nsitiDn.  The  controversy  was  then 
closed. 

However,  neither  the  (leirnan  i-'htirtn  nf  "  Ai-np'iifTii'cis,"  nor 
the  authorised  i'^ngUsh  iraoslation  j)iihU-hcd  at  oat  laonth- 
later,  contained  the  solution  of  my  difficulty  that  wai  aniicipaled 
by  Mr.  Poulton.  There  runs  throuj^h  the  boo.^  like  a  re.i  thre.a<l 
the  conception  of  1S86,  that  2.e)i.iiai  lejiroducliua  i>  the  creator 
of  the  variations  on  u  hich  natural  selection  acts.  A  reference 
of  mine  to  the  inadequacy  of  this,  Weismonn's  Theory  of 
Variation,  contained  in  an  article  in  the  Conttmfkvary  Rrricru 
for  July,  1892  ("  Problems  of  Reprotlaction  "),  passed  without 
answer  or  comment,  so  far  as  I  know. 

In  "The  Germ  PUsm,  a  Theory  of  Heredity"  (1893). 
Wdaatann  devoica  chanter  xiv.  to  the  cooaidefationof  herediM. 
Mefdn  I  liod  Ihe  folMnriog  theses,  in  whidi  I  prawrve  the 
iMlieaof  the  os^faiai  <Bi^|^  edition)  :— 

1.  **U  [ec.  amphimixu]  is  met  ike  primary  cause  ef  ktrt~ 
ditary  variation,"  p.  414. 

3.  "  7!l*  I  ail  If  of  htrtditary  variati<>n  must  lit  JetreTtkam 
this  [amphimixis].  //  must  it  due  to  tkt  Urttt  ^fitlt/ UCttnuU 
iuflutmo  i'n  the  Ht^ort  ami  dtttrmttmrntt "  [ae.  of  the  ctrm 
plasnu  or  ids],  p.  415. 

3.  I' 7<t*  1 '  v.'f  ./a  tariaiicn  is  e<|ua]|y  independent  of 
selection  and  amphimixis,  and  is  due  to  the  constant  occurrencn 
of  slight  inequalities  of  nutrition  in  the  germ  plasm,"  p.  431. 

Obviou^ty  the  position  of  1&86-91  has  been  abandoned  a* 
■antenable.  If  we  ask  why,  the  answer  is  probably  contained 
in  the  loiluwiii_:  ]>as-;ai»e  .md  unncxed  note  ("Germ  Plasm," 
pp.  434-5:>  ■• 

"  It  has  recently  been  iiikintaiucii  that  aa  a  consequence  of 
my  theory  I  must  adopt  one  of  two  alternatives,  and  ai>uiiie 
either  thai  »h?  Rcrm  pl.'ssni  of  !hr  hi)»her  animals  consists  of  ids 
■  i|  the  priiiiitivi,!  iiiotLj/.o.n  aiice-.tors,  or  that  every  id  is  con - 
ilrutled  in  .Tccordaiicc  with  the  exiitirjg  charncter  of  the 
species  ;  my  lea!  vn-w,  ho«'L%er,  is  uitennedi.itc  I'dweeCi  thtse 
two  "  iiic  note  ruoi  :  "  Lumpaxe  Marcus  Hattog,  N  A .  l  KK, 
vol.  xliv.p.  102."  The  reference  omits  my  letter  of  October 
31,  1891.  The  deductions  made  by  this  author  from  my  former 
views  are  logically  correct,  but  are  no  longer  justifiable,  since  I 
myself  have  gained  further  ii»i£bt  into  the  problemii  con- 
cerned. 

It  fUlows  fnm  the  ahove~ 

t.  That  Weismann  has  withdrawn  his  whole  theoiy  of  apecilic 
variatioa  as  created  by  sexnal  reprodactfon. 

2.  That  my  aooonat  of  hia  'riewa  on  the  point  at  iame  ut  1891 

was  both  full  and  lUr. 

3.  That  in  1891  no  one  else,  not  cs  cn  Prof.  Weismann,  had 
perceived  that  "logically  correct "  deductions  from  his  general 
theory  of  the  germ  y\am  were  fatal  to  his  theory  of  variation. 

4.  Th.1t  the  Weismaonism  of  to-day  regards  the  action  of 
cxiernal  forces  as  the  one  essential  cause  of  variation,  so  far 

I  aiiproxiinates  to  the  teachings  of  the  older  evolutionists. 

1     A)  00  reference  is  made  in  the  preCaoe  to  tUs  matter,  nor 

I  even  in  the  index  (ibr  whidi  Prof.  WdMHun  is  not  rciponsihie), 
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I  u  i-ili  to  '',raw  attenlkiD  !o  it— all  the  more  iince  »<.>  competent 
a  writer  is  "  D.  H.  S."  seems  in  a  review  in  NaTLKi;  (AjJlil 
271  to  be  iina*irc  that  the  thcur)' of  variation  by  amphimixii ' 
has  ceased  to  exist  Ma"  Dithcnltv  in  WeiuaaaDism." 
Cork,  Kay  1.  MAftCva  Hastoo. 

ll«iUe*l  Biology. 

G.  B.  H.  HAS,  I  am  glnd  to  $ee^  critidMlI  effutiwdip  tiw 
«f lliibn  «f  EIMWDU17  Biology  put  forfb  by  A«  CoBjoint  Bmrd 
(hatuUiML  xtvii.  p.  5ao>.  A  Imiwtaoateeoiineof  studjr  could 
hiidljbnelcenHfiiM.  The  itndcattwllO  take  the  coarac 
Indnde  a  number  wbott  previoas  education,  eiMi|]r«nd  ambition 
are  Rot  safficient  to  eacoarage  them  to  attempt  a  univ<.'rsity 
coune,  and  the  average  quality  is  therefore  not  very  litfA.  They 
work  through  a  number  of  unicellular  types,  which  ^ive  no 
training  for  the  hands,  though  they  are  no  doubt  useful  in  other 
iray*.  Then  come  Hydra  and  the  Leech.  Hydra  is  of  course 
a  good  subject.  The  Leech  is  not  instructive  to  a  student  who 
has  no  knowledge  of  similar  animals,  and  the  untrained  man 
cannot  possibly  dissect  it  for  himself.  The  rest  of  the  course 
consists  of  p.iraiilic  worms  .ind  certain  generalities.  The  jiara-^itic 
worm*  conimooly  have  tlic  r.crvous  system,  heart,  and  some- 
>  even  the  alimentary  CLiual  absent  or  poorly  developed, 
white  the  reprodoctive  organs  are  of  extraordinary  complexity. 
From  these  the  student  has  mainly  to  derive  his  noti  ni^  >'f  iht: 
plans  of  slnictur<?  which  are  foond  nmorf;  animnlv  Such  a 
c<.>ur*e  of  study  luok';  practicil,  tiul  :t  i^  almust  pure  waste  of 
time.  It  doc6  not  teach  the  student  tu  dissect,  in-r  does  it 
ifitroduce  him  to  those  prglilcms  if  .Nature  ishich  aie  iv.ost 
accessible  to  a  beginner.  In  fact,  the  whole  t:Qurj.c  n^ay  be 
expected  to  evaporate  shortly,  leaving  behind  nothing  more 
valuable  than  a  recollection  of  the  ootward  appearance  of 
ecft.Tin  parasitic  worms. 

What  the  teacher  attempts  to  introdue  note  itulmctive 
subject*,  th«  dai^  lolaly  beat  npoa  latiiMag  dia  Coi^aiat  Board, 
aie  too  apt  to  scaap  tKe  wofk,  witb  ihs  ascue,  that  their  pce- 
«cribad  OMrse  cannot  bate  anwied  anf  lateieit  in  Biokigy. 
Edacatidnally,  the  sylUbu  of  tha  Caajomt  Boaid  is  a  lio, 

\*m  C«  1^* 

Afterglows  in  Spain. 

I  HAVE  read  Mr.  Backhouse's  wAt  in  Naturk  (vo!.  xlvii  p. 
5821  on  the  afterglows  zs,  seen  by  him  in  Sr.ain  during  r<  :iru;iry 
last,  and  the  doubts  he  expresses  on  the  <]ueBtion  v^iiethi  r  thi^ 
phenomenon  has  always  occurred  when  the  sun  h.-is  iieen  near  tlie 
horizon.  I  hnve  observed  for  many  years  the  scttmg  of  the 
san  In  Cadi/  >in  the  sea  horiton  with  the  purest  sky,  and  never 
remarked  ihc  pink  tint,  but  always  the  rosy  tint  in  the  west 
and  the  purple,  or  Ce^iCi  ,  'vi'  ,  in  the  c;ist.  After  the  Kraka- 
tab  eruption,  in  the  de.i:  sky  of  Madriii,  the  pink  ri>!our  at  the 
iegment  was  always  more  or  less  visible  ;  and  it  has  been  more 
marked  in  these  later  afierglows.  The  phenomenon  is  of  the 
aanie  character  as  that  of  1883,  but  much  le«a  briWaot,  The 
apex  of  the  s^neot  rises  frequently  to  40°. 

I  hav*  alio  maturtisMaobMrvw  the  mrifnrf  (rayon  vert)  in 
«ny  diflereot  caoditioB*  of  the  almotpbere,  bat  aearly  always 
with  caiai  air;  tbit  i«not  preciNlra  ray,  bat  a  flash  of  gteen 
light  that  hu  a  very  perceptible  dimtloo  of  aoaie  tcatht  of  a 
•eaoad.  AvGirsTO  Akcimis. 

HubM,  AptO  24. 

Soot -figures  on  Ceilings. 

The  phectomenon  noted  iiy  Mr.  Poalton  in  Nature 
tvol.  xlvii.  p.  6©8)  is  a  matter  of  very  common  observation  ; 
except  in  the  detail  uf  the  nail-heads  it  has  been  often  noticed. 
The  explanation  is,  I  fanc^,  simpler  than  that  suggested  by  Prof 
Lodge.  It  is  probably  a  simple  case  o{ sifting  0/ air,  as  it  passes 
by  upward  division  through  the  porous  plaster,  where  its  passage 
is  not  barred  by  contact  of  the  plaster  with  the  wood  on  the 
upper  side.  Tbo  pla*fer  actt  as  the  planter  nf  Paris  plug  does  in 
the  classical  researches;  of  Graham  on  ihe  iiffuiion  of  gases,  and 
as  the  pl'is;  of  cntion-wvuj!  d^e^  ;n  the  common  process  of  steri- 
lising air  m  biological  work  I  h:it  warm  air  docs  .stream  up 
thtiMtgh  a  plaster-ceiling  in  this  war  is  a  matter  of  experience  to 

■  Aartsardsltw  ariifeof  aew  ib«  aothor,  tik«  Ptaf.  Wcbmann, 

atMntM  ibc  srciiim  impariane*^  t.>  vrxuiil  rcpiodaclion,  aad  «9«cia%  to 

V«B  flruttsalion  "  (ice  ante,  p.  <«^>). 
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every  householder,  when  in  the  winter  a  bedroom  over  a  sitting- 
room  in  which  a  fire  is  kept  burotng  all  day  and  a  lamp  or  ga&- 
flamei  for  some  hours  in  the  evening,  is  always  found  to  he  (bier 
and  wanner  than  another  rooa  in  the  same  hoaw  Mt  so 
sitaaied.  Woaansoanee^dasiifydry  wood  and  inn  tofitber 
as  oondadoii  ofhsol.  A.  Imire. 

^dUagtoit  Collcae,  Berks,  April  99. 

TliSsoM.flginittaftesilb«i4ssaihadhyllr.  PaidloDnaifaMt 
me  of  the  apfteaiaaoe  of  very  lialbr  fimiishn^ght  oat  bv  hoar- 
frost. The  first  time  I  noticed  this  effect  was  oo  ^  atirlaee  o( 
a  smoothly-boarded  gate,  where  the  paits  beliiad  wlutdi  the 
bars  of  the  ftaniag  ran  were  marked  oot  by  a  OHieb  thicker 
coating  of  haor-fn»t  than  the  rest  Subsequently  I  noticed  the 
same  effect  on  a  wooden  pier  where  the  planking  was  crossed  by 
broad  belts  of  white,  exactly  outlining  the  timbers  to  which  the 
boards  were  nailed.  On  another  occasion  thick  boar-frost  had 
formed  on  the  roof  of  the  after-cabin  of  the  steam  yacht  Meduut, 
composed  of  a  close  pile  of  fine  needles  of  ice  about  one-eighth 
of  an  inch  high,  inclined  at  various  angles.  .\t  first  the  places 
where  the  thin  teak  li  j.nrds  were  nailed  to  the  cross-beams  were 
covered  only  a  h:;lc  morr  thickly  than  the  rest,  but  as  the  warmth 
111  the  day  increased  the  ice  spicules  disappeared — evaporated 
rather  than  melted — from  the  unsupported  parts,  but  rcnijirie<1 
in  a  liroad  band  outlining;  each  bcnm  excep;  above  the  nail- 
hcails,  iiver  each  "f  «hish  .1  small  cleai   space  hid  nieltet! 

.\t  the  ttme  i  satisfied  myself  that  the  phenomena  were  due 
to  p.  cnli-irities  of  melting  rather  than  of  deposition,  ^'^yv  "i'lj; 
the  whdle  surface  to  have  been  coated  uniformly,  the  lUicUer 
parts  w  ijidd  'ale  longer  to  heat  u;.i  liy  the  siiii,  aiiil  so  tend  to 
piulorj^;  t!ic  Ufe  of  the  ice  spiciiles  resting  .rin  them,  if  this  were 
lio,  conversely  the  thickened  part  ,  of  the  $tructure,  cooling  more 
slowly,  should  have  received  a  lighter  coaling  to  begin  with,  but 
this  I  was  never  fortnnaie  enongh  to  observe.  Is  the  sianlariiy 
to  the  soot-figures  accidenul?  Hucii  Robbrt  Hill. 

I,  Saviia-nw,  April  A 

♦ 

As  tilts  tubjeet  has  been  under  discussion  lately  in  NaTITKCi 
it  seems  worth  while  recording  a  striking  iostasoe  arhieh 
must  ha  well  known  t..  many  who  ha«a  beeo  in  the  large 
moa  NOB  of  tha  Koyai  bugincets  at  Chatham    TMa  room 
has  a  lol^,  hi^Iy  omananted  ceiKv,  which  was  for  many 
I  years  bordomd  with  a  deep  eoaice  with  a  pifaon  noalding 
I  either  in  ptasterorpapicrmaca^,  meetly  stack  on  one  siaipla  tern- 
,  plate,  and  colonredTettherwhite  or  some  very  pale  lint.  The  room 
was  lit  by  three  sunlights  in  the  roof,  contaiiiin;;  about  1 90  gas 
jelS.  In  the  course  of  time  the  whole  of  the  white  moulded  cornice 
became  grey  with  soot -deposit  nutrktJiti  inttrvait  viUh  light  bars, 
which  were  apparently  the  outline  of  the  wooden  ribs  carrying 
the  mouldings.    This  pattern  was  fairly  conspicuous,  and  was 
often  a  subject  of  discussion  at  mess  (1^3  to  1893;.     Dr.  \. 
Lodge's  explanation  of  the  cause  seema  to  l>e  the  true  explana- 
tion. At.t.AN  CtrNMIMaHAM. 
Kensington,  April  2S. 

TUE  mapping  out  of  the  heads  of  nails  driven  into  the  j  lis"' 
of  the  ceiling  at  Felixstowe  seems  to  be  inexplicmbic  by  tlic 
theory  of  liltrationj  although  this  may  very  probaMy  accouni 
for  the  more  common  cases  ut  a  dep  isit  heiween  but  not  upon 
the  joists  of  a  ceiling.  I  am  en  leav  mrin^  to  ^cl  a  photograph 
of  the  best  part  of  the  Kelivslowe  ceilini;.  f  ir.  Ntill's  observa- 
tion seems  to  be  due,  as  he  suggests,  to  a  different  ^ocess. 

E.  B.  FOtlLTOK. 


THE  APl'liFXIATlON  OF  SCIEXCE  BY 
GERMAN  MAN  UFA  CTUREKS. 

RECEN  TLY,  when  giving  evidence  before  the  Oesham 
University  Commission,  I  liad  occasion  to  speak  of 
tbetnention  devoted  in  German  chemical  laboratories  to 
higher  studies,  atid  when  aslced  what  were  tlie  results  of 
this  instruction  I  drew  attention  to  an  article  iMiblished  a 
short  time  before  in  that  most  enterprising  of  chemlcat  peri- 
odic-iU.  the  Chemiker-Zeifttng,  edited  by  Dr.  Krauae. 
In  this  article  a  description  isgiven  of  the  research  tftbora- 
tory  provided  to  accommodate  six  and  ivttnty  skUled 
eliemtsfs,  attached  to  the  works  of  the  Fartaenfabriken, 
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vormals  F.  Bayer  and  Co.,  of  Elberfeld.whoare  manufac- 
turers of  dye-stuffs  and  other  products  derivable  from  tars. 
1  told  the  Commissioners  that  if.  at  the  present  time,  it  were 
desired  to  fit  up  a  research  laboratory  for  chemical  pur- 
l>oses  in  London,  we  could  not  do  better  than  take  these 
plans  and  reproduce  them  in  their  entirety,  and  that  we 
should  then,  I  believed,  have  reason  to  congratulate  our- 
selves on  possessing  the  bcsi-apiwinted  public  research 
laboratory  in  the  world. 

In  addition  to  the  two  dozen  skilled  chemists  in  the 
resetrch  department  at  the  Elberfeld  works,  a  large 
number  are  engaged  in  other  departments,  the  total 
number  employed  bemg,  1  believe,  over  six  ty  ' 

The  Elbcrfcid  works  do  not  stand  alone :  the  world- 
renowned  Badische  Anilin  and  .Sodafabrik  probably  has 
in  the  aggregate  far  more  laboratory  accommodation 
than  is  provided  even  at  Elberfeld.    I  learn  from  my 


exported  aniline-colours  of  the  estimated  value  of  no  less 
than  44,269,000  marks,  and  alizarin  valued  at  12,906,000 
marks— or  little  short  of  three  millions  sterling— a  very 
large  proportion  of  these  manufactured  colouring  matters 
being  sent  to  the  East  Indies,  where  they  are  fast  dis- 
placing those  of  natural  origin.  Dr.  Caro  in  a  compre- 
hensive monograph  just  published  in  the  Derichie  in 
which  the  gradual  development  of  the  cual-tar  colour 
industry  is  fully  tr.iced  out,  speaks  of  it  as  a  German 
national  industry.  Manujactwed  in  Germany  is 
certainly  now  the  recognized  trade  mark  for  chemicals 
throughout  the  world. 

Not  many  years  ago  Wurtz  wrote,  with  reference  to  the 
origin  of  the  science,  "  La  chimie  est  une  science  fran- 
*;aise  ; "  at  the  present  day  we  may  say,  without  fear  of 
contradiction,  that,  whatever  its  origin,  it  is  now  a  German 
science  ;  that  it  is  to  this  (act  that  the  Germans  owe  their 


Fic.  ■.  — I.mbocaioTy  u  iccn  from  |h«  Mrc«l :  Worlu  on  right,  Officaoa  left. 


friend  Dr.  Caro.  that  of  the  xevenly-cit:ht  chemists 
in  the  employ  oJ  this  firm  tiffy-six  have  the  Vh.O.  degree. 

At  many  other  works  equally  ample  provision  is  made 
— in  fact  the  colour  works  throughout  Germany  are  simply 
laboratories  on  a  very  large  scale. 

.'\s  an  antithesis,  I  may  add  that  I  told  the  Gresham 
Commissioners  that  I  did  not  think  that  any  English 
colour  works  had  six  skilled  chemists  in  its  employ  ; 
at  all  events  six  was  the  maximum  number. 

Is  it  then  surprising  that,  notwithstanding  that  a  very 
large  proportion  of  the  coal-tar  used  is  of  Knglish  origin, 
and  that  both  the  "  aniline-colour "  and  the  ali/arin 
industry  were  first  established  here,  according  to  a  state- 
ment in  the  Chicago  Exhibition  Catalogue  of  the  German 
Section,  about  nine-tenths  of  the  total  quantity  of 
.artificial  colouring  matters  now  produced  is  manufactured 
in  Germany:  Whatever  the  proportion,  in  1891, Germany 

NO.  1  22S,  VOL.  48] 


supremacy  ;  and  that  it  is  to  our  failure  to  feel  the  pulse  ot 
the  times,  and  to  educate  ourselves  up  to  the  proper  point 
that  we  owe  our  downfall.  It  is  to  be  feared,  moreover, 
that  unless  we  re.ilise  this  without  further  loss  of  time, 
and  hasten  to  fit  ourselves  to  do  our  fair  share  of  the 
work,  other  industries  in  which  chemistry  plays  an  im- 
portant part,  ere  another  twenty  years  are  past,  will  also 
have  quitted  our  shores.  To  do  this  we  must  put  aside 
the  idea  that  University  extension  and  County  Council 
lectures,  or  even  polytechnics  and  technical  schools  for  the 
multitude,  are  to  bring  about  the  necessary  refonn  ;  and 
we  must  rise  above  the  belief  that  a  degree  given  for  text- 
book knowledge  and  an  acquaintance  with  the  ordinary 
methods  of  analysis  is  evidence  of  competency.  A  true 
conception  of  what  a  chemist  is— what  he  is  called  on 
to  do  and  to  know  in  this  age  of  progress-  must  arise  in 
high  quarters  and  especially  among  our  manufacturers. 
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Our  chijiJrcn  riuit  be  niojjetiv  ta^iL;'>t  at  school  and 
trainerl  to  work  as  well  as  to  play,  and  we  must  cease  to 
\vor[\  their  lives  at  college  by  insisting  on  the  study 
of  a  mtjltipiicity  of  subjects,  and  no  longer  attempt  to 
develope  a  Chinese  system  of  examinations.  Surely  it 
is  time  that  »e  realised  that  our  examination  system  is  a 
fraudulent  failure.  In  (iermany  the  victory  has  been 
gained  wholly  and  solely  through  the  agency  of  the 
Universities  — here  we  are  still  dominated  by  influences 
which  had  their  origin  in  the  monkish  cell,  and  our 
andent  UoivenitiM  do  nothing  to  help  us.  The 
intolerant  individmlity  which  has  enabled  us  to  cooquor 
and  to  govern  where  other  nations  have  failed  is  ofhttle 
use  in  an  industrial  war  against  the  most  systematically 
instructed  people  in  the  world,  whose  weapons  are  scien- 
tific research  and  s(  ientlfit  uu-ihfHi,  and  who  have  !)ccn 
caieiui  to  "organise  victory,  to  u^e  Huxley's  exprfssioi; 
in  his  remarkable  letter  to  the  7/'//<  >  at  the  time  that  the 
proposal  to  establish  the  Imperial  Institute  uas  under 
di5<  \;ssion.  ^i a \lcy  warned  us  six  years  ago  of  the  late 
that  awaited  o.ir  industries  if  wedid  not  organise  victory. 
I  fear  that  so  far  as  chemistry  is  concerned  our  insu'at 
conservatism  still  leads  us  to  turn  a  deaf  ear  to  all  such 
warnings,  and  that  il.e  only  change  is  that  we  are  six 
years  nearer  to  our  tatc 

The  following  particulars  are  mainly  taken  from  the 
number  of  the  Chemiker  Zeilun^  above  referred  to.  1 
am  indebted  to  the  Farbenfabnken,  vormals  F.  Bayer 
and  Ca^  for  photographs  from  which  the  illustrations  to 
this  article  have  been  prepared.  I  may  add  that  I  have 
had  the  very-  great  pleasure  of  inspecting  tlie  taboraiofy. 

The  opening  passage  of  the  ChemtktT'Ztitung  notice 
is  very  significan:,  and  is  as  follows  ;  - 

In  any  industry  at  the  present  day  standing  still  involves 
rctro5,'rcssion,  and  this  is  especially  the  case  in  the  colour 
industry,  which  has  developed  to  stich  an  t-xtent  in  our 
country  during'  recent  \ears,  and  wh;ch  owes  its  de\eIop- 
meot  in  the  tirsi  instiince  to  the  cxirrme  attention  paid 
to  chemical  science  in  Germany  a:  t.' e  jjnversities  and 
technical  schools.  Whereas  formerly,  however,  the 
colour  industry  owed  its  progress  almost  entirely  to  the 
schools  and  their  celebrated  leaders,  of  late  years  know- 
ledge in  this  great  field  has  become  so  specialised  that  a 
determining  influence  can  be  exerdsed  only  by  one  who 
is  within  the  industry.  .Since  the  colour  works  have 
begun  to  pa]r  attention  to  derivatives  of  coal  and  wood 
tar  not  eiuy  in  the  dyers'  interest,  but  have  also  placed 
them  at  the  service  of  medical  science ;  and  since  it 
has  been  teeegnized  t!nt  the  protection  afforded  by  a 
patent  docs  notretanL  but,  en  the  contrary,  promotes  an 
industry,  and  it  therefore  to  the  general  good,  and  patent 
laws  have  been  introduced  into  (iermany,  of  which, 
in  comparison  with  those  of  other  countries,  we  have 
reason  to  be  proud,  competition  has  so  increased  that 
ali  the  works  concerned  are  forced  to  make  every  ellort 
to  prevent  their  destruction  in  the  stniRtjle  for  existence. 
Consequently  ail  the  larger  colour  works  within  recent 
years  ha%'e  erected  laboratones  in  which  a  large  number 
of  disriples  of  chemical  science  arc  unceasingly  cnyaged 
IP.  the  endeavour  to  meet  the  jjroAinp  wants  of  the  dyer 
by  adding  to  the  already  large  number  of  artiticiai  coai* 
tar  colours,  not  only  with  the  object  of  producing  colours 
of  increased  beauty,  but  also  to  meet  the  growing  desire 
for  colours  of  greater  fastness,  and  especially  with  the 
object  of  entirely  displacing  the  natural  dye  stuffs  which 
were  fbraieHy  cxdusively  used.  These  technical  labo- 
ratories are  necessarily  arranged  with  special  reference 
to  the  ceqaiiements  of  the  industry,  and  therefore  differ 
in  many  respects  izom  the  laboiatoriesat  tlie  universities 
and  i^hnirai  sdMola  which  are  used  for  teaching 

'™T^Sboratory  of  the  Parbenfabriken,  vottnals  Friedr. 
Bayer  and  Co.  at  Elberfeld,  opened  towards  the  close  of 
iSytfis  the  newest  institution  of  its  kind. 
MO.  1398,  VOL.  48] 


Fig,  I  ;s  from  a  photograph  of  the  buildm^.;  taken  from 
the  street.  J  he  object  m  view  was  to  provide  all 
ricccssan  rooms  for  twenty-six  chemists.  In  order  to 
make  lull  use  of  the  site,  however,  rooms  for  certain 
other  purposes  were  also  included.  The  labenttory 
adjoins  the  offices  of  the  firm  and  the  dye  hoHSe«  and 
also  the  physiological  laboratory.  The  new  iMiildblg  is 
3S'66  m.  foog  and  16*14  m.  deep, 

A  large  portion  of  the  basement  is  fitted  up  as  a  store 
for  apparatus,  Bsc.,  and  is  connected  with  tlie  {alwratories 
above  by  a  stairway  and  life  Luxurious  provision  i» 
made  here  for  the  comfort  of  the  staff,  two  roon>s  being 
pvovided  in  which  they  can  change  their  clothes,  along  one 
side  of  each  of  which  there  are  twelve  clothes  cupboards^ 
and  a  bench  with  cupboards  for  boots  underneath  extend- 
inj:  along  the  opposite  side  ;  and  also  of  twelve  separate 
b.ith  rooms  with  hot  and  cold  water,  and  a  lavatory 
«itli  twenty  four  basins.  The  heating'  apparatus 
for  the  baths,  arjd  a  low  pressure  steam  heating 
.ipfi.ir.itus,  .ire  platetl  next  to  the  wall  at  one  end  of  the 
bu;ldm;;,  and  here  also  niches  are  Constructed  for  auto- 
claves       vessels  in  which  materials  can  be  heated 

^  under  pressure. 

The  ground    floor  is  6  m,  high    from  floor  to  floor,, 
excepting  at  the  eastern  end,  where  it  is  rsSm.  deeper. 
The  eastern  higher  portion  is  divided  by  a  floor  into  two 
I  low  apartments  fitted  up  for  experimental  dyeing.  Next 
[  to  this  and  beyond  the  stairway  on  dther  side  of  a 
1  corridor  are  two  rooms,  3  96  x  5-61  m.,  one  of  which  is- 
>  a  combustion  room,  the  other  containing  balances  and 
'  other  physical  apparatus.    The  whole  of  the  remaining 
space,  34*18  m.  long  by  14*6  m.  deep,  is  fitted  up  as  n 
laboratory  for  twelve  chemists,  and  comprises  twelve 
separate  working  places,  and  two  for  large  operations  for 
common  use.    This  arrangement  has  the  advantage 
that  each  chemist  has  h.id  placed  at  his  disposal  a 
sejiarate  laboratory  for  his  nwn  use  without  the  room 
having  been  deprived  of  its  uniform  character.    Fig.  2 

is  from  a  phiuo^r.iph  of  the  tabofAtoTy,  Fig.  3  represent- 
ing one  woikiDg  place. 

The  first  floor  includes  a  room  813  m.  by  3'2i  in.  for 
the  use  of  the  director  of  the  laboratory ;  a  room 
9  82  m  by  5  '>!  m.  used  as  a  library  ; '  a  room  y(>\  m.  by 
2'</)  m.  for  special  use  :  and  a  large  laboratory  corre- 
spondrng  to  that  on  the  );round  tloor  with  places  for 
thirteen  chemists.  A  gallery  carried  on  iron  brackets  is 
constructed  along  the  side  of  this  room  on  the  outside 
of  the  building,  in  which  experiments  involving  the 
production  of  specially  unpleasant  odours  can  be  madc^ 
This  gallery  is  approached  through  a  glazed  doorway 
constructed  in  one  of  the  window  places,  but  experiments' 
going  on  in  it  can  be  overlooked  from  the  laboratoiy 
within,  through  the  windows. 

The  second  floor  is  divided  into  two byapaftltionwatlr 
one  part  being  occupied  by  the  printers  engaged  in  pre- 
paring the  various  labels,  notices,  &c.,  required  by  the 
firm  ;  the  other  being  used  by  the  bookbinders  who  make 
up  sample-books,  vVc 

T  he  attics  arc  usi-<t  as  store  rooms. 

The  building  is  simply  constructed  of  brick,  stone  being 
used  only  for  the  window-sills  ;  in  fact,  it  is  characterised 
throughout  by  simplicity  and  solidity  ot  construction. 
The  ^sement  tioor  is  cemented  ;  the  remaining  floors  are 
co\  ered  with  antilaeolith,  a  day  aspbalt  which  withstands 
hot  strongly  acid  liquids. 

The  drainage  water  ib,  carried  away  in  open  channels 
constructed  in  the  floor. 

The  electric  light  is  used  throughout,  the  large  labora- 
tories being  each  illuminated  by  means  of  four  arc  lamps, 
and  the  other  rooms  by  giow->hunpe. 

It  has  not  been  thought  necessary  to  introduce  any 

>  I'robably  ihnc  are  lew,  i/ ,tNv,  libr»i*»Miach*d  lo  adlMMMaaJ  iuiilB- 
Uunt  vj  fully  tvavided  with  Ihc  ciuTcal  lilcnktIM  MMS  woritt  «r  XtbiMm 
arc  lb*  librancxM  ilw  cbi«(  cvUnir  oorks. 
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mechaaicul  system  to  secure  general  ventilation.  Air  is 
admitted  through  openings  in  the  upper  part  of  the  win- 
dows, the  foul  air  finding  sufficient  means  of  escape  up 
a  shaiftin  which  there  is  a  spiral  staircase,  at  the  end  of 
the  large  laboratories,  and  which  terminates  in  a  large 
opening  in  the  western  gable.  Special  care,  however,  is 
taken  to  remove  fumes  evolved  in  the  chemical  experi- 
ments. For  this  purpose  a  large  number  of  earthenware 
pipes,  IS  ccm.  in  diameter,  are  built  into  the  walls  be- 
tween the  windows  in  the  large  laboratories  and  else- 
where ;  these  are  carried  up  a"<I  connected  with  asphalted 
flues,  which  eventually  terminate  in  a  l.irge  air  shaft 
carried  out  above  the  roof;  the  necessary  draft  is  secured 
by  means  of  a  large  fan  placed  at  the  ba-sc  of  the  shaft, 
and  driven  by  the  engine  in  the  printing  department.  At 
right  angles  to  the  walls  at  both  sides  of  the  rooms,  bc- 
twcen^the  windows,  hollow  walls  are  built  out  about  2*5  m.. 


combinations  tried  in  the  laboratory  may  at  once  be 
effected  on  the  large  scale  in  the  works.  The  pipes  for 
gas,  water,  compressed  air  and  vacuum  are  carried  in  a 
space  behind  the  shelving,  and  can  be  easily  got  at  for 
repairs,  the  shelving  being  made  removable.  The 
benches,  except  at  the  windows,  arc  covered  with  lead. 
Under  the  bench  there  arc  nilmerous  drawers  and 
I  cupboards,  containing  all  apparatus  that  can  possibly  be 
required,  and  also  chemicals  such  as  salt,  potassium 
chloride,  sodium  acetate,  &c.,  which  are  used  in  large 
quantities.  Thus  in  Fig.  3  a  sliding  stand  will  be  seen 
projecting  from  a  cupboard  on  the  right-hand  side,  carry- 
ing measuring  cylinders  inverted  over  pegs_  Each 
drawer  or  cupboard,  in  fact,  has  its  s|>ecial  purp  ose,  and 
is  carefully  labelled,  the  same  arrangement  bemg  main- 
I  taincd  throughout  the  laboratory,  so  that  the  attendant" 
I  arc  able  to  see  that  each  chemist  is  supplied  with  all 
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on  either  side  of  which  draft  closets  are  constructed 
(see  Fig.  2),  flue  pipes  such  as  have  been  referred  to  being 
let  into  these  walls. 

Passing  over  numerous  interesting  details  of  construc- 
tion, the  arrangement  of  the  laboratories  may  now  be  re- 
ferred to.  Kach  place  is  so  arranged  as  to  constitute  a 
complete  laboratory  with  every  necessary  provision, 
while  at  the  same  time  there  is  nothing  to  prevent  the 
various  chemists  working  together  or  to  hinder  the 
general  suoervision  of  the  laboratory.  The  arrangement 
is  best  luderstood  by  reference  to  Figs.  2  and  3,  of  which 
the  latter  shows  a  single  working;  place.  The  two  side 
benches  are  connected  by  the  window  bench,  so  that 
each  chemist  has  command  of  a  bench  about  15  m.  long  ! 
The  bottles  on  the  shelves  of  each  pl.ice  contain  180 
different  agents— among  these  being  all  the  substances 
in  use  or  produced  in  the  works,  so  that,  if  desired,  any 
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necessary  apparatus.  On  either  bench  next  the  window 
there  is  a  closed  draft-closet,  and  next  to  it  a  hood,  it 
being  possible  to  connect  these  by  a  moveable  window 
In  one  of  the  closets  there  is  a  large  copper  water  bath,  in 
which  steam,  previously  cleaned  from  rust,  condenses  and 
can  be  drawn  off  as  boiling  distilled  water ;  this  bath  has  the 
usual  openings  above  with  rings,  &c.,  and  has  within  it  a 
drying  oven  surrounded  by  boiling  water,  a  wooden  drying 
closet  being  placed  below  in  which  things  can  be  dried  by 
heat  radiated  from  the  water  bath  above.  The  waste 
water  and  steam  pass  away  through  the  hollow  wall  at 
the  back  of  the  closet,  in  which  there  is  a  channel  com- 
municating with  the  drain. 

On  either  side  of  the  window  a  pipe  connected  to  the 
general  ventilation  system  is  let  into  the  wall,  to  which  a 
funnel-shaped  hood  can  be  attached,  so  that  e.\periments 
involving  the  evolution  of  fumes  can  be  carried  on  at  the 
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window-bench.  This  bench,  however,  is  chiefly  used  for 
titration  worlc,  and  therefore  shelves  are  affixed  to  the 
wall  some  distance  above  it  on  either  side,  on  which  large 
bottlta  are  plaeed  containing  the  standard  solutions. 

It  will  be  seen  front  Figs,  a  and  3  t]»t  a  sink  Uplaoed 
at  the  end  of  the  bench  on  the  one  ndei  and  that  tnere  is 
a  desk  on  the  opposite  side ;  adjoining  this  desk  it  an 
ice  cupboard  let  into  the  bench,  on  the  cover  of  whidi  a 
bal.incc  for  weighinn  out  substances  used  in  the  experi- 
ments is  placed.  By  the  provision  of  such  an  ice  cup- 
bonrd  at  every  plai  t  a  f;rcat  savinij^  of  ice  has  been 
cilet'.ed  ;  il  tsiiui  only  available  Cor  ihe  storage  of  ice- 
now  .itlnys  an  indispensable  laboratory  au'ent — but  things 
can  be  ke],>t  cool  in  it  e\en  o^er  lon;^  jicriods,  over  Sun- 
day for  exam  I  lie. 

Four  liiilerenlly  coloured  ]>i()eb  for  water,  gas,  com- 
pres^sed  a:r  and  vacuum  run  alon^;  the  ceiling,  and  from 
these  branch  pi|)eb  are  carried  do"  n  the  roliimn<;  to  the 
benches  ;  laps  arc  provided  in  a  convenient  situation,  so 
that,  if  necessary,  the  supply  of  water,  &c.,  to  a  bench 
may  be  at  once  shut  off.  The  water  pipes  are  covered 
with  flannel  to  prevent  the  water  which  condenses  on 
them  from  dropping  down.  Each  working  place  is  pro- 
vided with  4  taps  for  compressed  air,  4  vacuum  taps,  1 1 
water  tap>»  14  gas  taps  for  heating  purposes,  and  9  gas 
burners  in  case  of  a  failure  of  the  electric  light.  A  steam 
pipe  runs  along  the  wall,  from  which  tlwte  arc  branch 
pipe*  coonecicd  with  "  pttrifien/*  conveyhut  ■Mam  to 
each  of  the  tar^fe  water  baths  before  referred  to,  and  to 
a  valve  nnder  tbe  hood  adjoining  the  closet 

A  shower  bath  depends  from  the  ceiling  at  either  end 
of  each  of  the  large  laboratories  for  use  in  case  of  the 
clothes  of  .iny  of  the  chemists  or  taboratory  attendants 
cat<hing  fire. 

Every  bottle  on  the  shelves  is  no!  only  clcarU  labelled, 
but  is  also  numberetl,  so  that  it  is  easy  for  the  lad  who 
has  to  iccep  the  plare  dean  anrl  in  order,  however  igno- 
rant he  may  be,  to  arrange  ihem  properly,  and  more- 
over, each  pnrticul.ir  chemical  occupies  the  same  position 
in  the  row  of  liottles  in  every  place  in  the  laboratory. 

Each  chemist  has  a  lad  to  assist  him  who  washes  all 
vessels,  keeps  the  benches  clean  and  the  apparatus  in 
order  ;  in  fact,  does  generally  what  he  is  told,  even  help- 
ing' in  the  experiments.  In  addition,  there  are  three 
lads  under  the  supervision  of  an  older  laborator)'  servant 
in  each  laboratory,  who  at  once  avail  themselves  of  any 
oppoitunity  offered  by  the  absence  of  the  staff  to  "  tidy 
up^  in  regions  not  specially  committed  to  the  charge  of 
the  young  assistants.  The  order  and  cleanliness— extend- 
ing  even  to  keeping  the  leaden  taench  tops  polished— thus 
aecnred  it  moit  remarkable. 

Each  dieraist  is  socompletely  screened  from  his  neigh- 
bour "  next  door,  '  that  he  is  not  only  able  to  work 
undisturbed,  but  practically  in  secret ;  he  is  only  open  to 
observation  from  the  place  on  the  opposite  side  of  the 
main  gangway,  and  the  chemists  ate  usually  so  placed 
that  of  the  two  working  at  theic  benches  eiihei  the  one  is 
a  lunior  under  the  direction  of  the  other,  or  they  arc 
working  in  co  opcr.mor.. 

As  a  further  illustration  of  the  |>e'fcctinn  of  the  arrange- 
ments 1  mav  ciuotc  from  an  account  before  tne  of  a  visit 
to  the  laboratory  a  description  of  the  steps  taken  to  jnit 
out  a  fire.  A  crack  is  suddenh  hcaul  and  tiames  and  a 
dense  cloud  of  smoke  arc  seen  to  ascend  from  one  of  the 
benches  ;  all  the  chemists  in  the  room  at  once  rush  to  the 
spot.  The  particular  chemist  is  found  to  be  unhurt^  but 
the  clothes  of  his  laboratory  boy  arc  on  fire  ;  instantly  he 
is  dragged  to  tbe  shower  bath,  and  the  lire  is  at  once  put 
out.  Meanwhile  the  laboratory  servant  has  given  the 
alarm  by  means  of  the  electric  nre  alarm  provided  in  the 
HMMD,  and  within  two  minutes  the  twelve  men  on  duty  of 
die  twentjr-lbur  members  of  the  works  fire  brigade  appear 
in  fiill  uniform.  Those  present,  however,  by  taming  on 
nil  die  water  taps  in  the  neighbourhood  of  the  fire  and 

NO.  I22i>,  VOL.  4b] 


directing  the  water  on  to  the  burning  bench  had  already 
extJiiguibhed  the  flames.  The  room  is  filled  with  a  denote 
black  fog,  but  by  opening  the  windows  and  a  valve  iit  the 
main  ventilation  system  near  the  ceiling  this  is  very  soon 
got  rid  of.  The  origin  of  the  accident  was  simple  enough : 
a  young  chemist,  fresh  from  the  University, unaccustomed 
to  work  with  large  quantities,  had  allowed  his  laboratory 
boy  to  heat  a  couple  of  litres  of  tbe  hydrocarbon  toluene, 
which  he  was  using  in  recrystallising  a  aubstance,  in  a 
glass  flask,  over  a  bare  flame. 

Another  sinking  feature  in  the  large  laboratories  is  i 
series  of  brass  valves  arranged  along  the  wall  unde:  i 
hood  opposite  (he  bench  for  general  use  ;  the  labels 
under  these  valves  bear  the  names  oxygen,  carbon 
dioxide,  chlorine,  sulphur  dioxide,  phosgene,  mcth\l 
chloride,  hydrogen  and  ammonia.  'IhcjC  various 
gases,  comjires^ed  in  cvlinders  enclosed  in  cupboards  in 
the  basement,  can  be  used  at  any  time  by  comtnimicattn^ 
through  a  speaking  tube  to  the  man  in  charge  of  the  store 
department,  who  then  opens  the  valve  on  the  c^iioder 
containing  the  required  gas,  so  that  it  only  remmns  for 
the  chemist  to  open  the  valve  in  the  laboratory. 

In  the  lower  laboratory  one  place  only  is  distinguished 
from  all  the  others,  being  fitted  up  for  electro-chemical 
work  with  the  necessary  current-measuring  instruments,, 
a  series  of  about  fifty  glow  hunps  being  arranged  as 
resistances. 

In  the  balance-room, besidfls  halanctt,  thara  ii  alaige 
arc  lamp  with  special  lenses  designed  by  Aof.  von  Perger, 

of  Vienna,  used  in  ascertainingtbe  effect  of  li^ht  on  colours 
—  in  these  days  sunlight  can  no  longer  satisfy  the  need* 

of  German  industrial  cn(rr[)ri>e  '  Colorimeters,  spectro- 
scopes, and  other  apparatus  are  also  to  be  found  in  this 
room.  Colour  chemists  are  not  fond  of  making  analyses 
if  it  be  possible  to  characterise  substances  by  any  other 
means  ;  the  combustion  furnaces  are  therefore  but  little 
used,  and  a  number  of  ovens  in  which  pressure  tubes 
are  heated  have  supplanted  most  of  them. 

Adjoining  the  research  laboratoi  ies  there  is  a  "  tech- 
nical laboratory"  full  of  apparatus  exactly  like  that  in 
use  in  the  works,  but  of  much  smaller  siate.  Here  experi- 
ments are  carried  out  on  a  somewhat  larger  scile  than  m 
the  laboratory  prior  to  the  processes  being  effected  on  the 
large  scak  in  the  works  ;  and  the  staff  in  this  laborator}- 
are  also  engaged  in  making  many  of  the  chemicals  re- 
quired to  replenish  tbe  stores  for  use  in  tbe  research 
laboratories. 

The  stOKS  are  in  charge  of  two  superintendents,  one 
of  whom  is  educated  as  a  glass-blower.  1 1  is  worth  men- 
tioning also  that  all  thermometers,  prior  to  their  issue 
from  the  store,  are  there  compared  witb  a  normal  ther- 
mometer. 

The  laboratory  was  designed  by  my  friend  Dr.  C. 
Duisberg,  the  director,  the  necessary  architectural  assist- 
ance being  afforded  vif  Herr  Bormann,  architect  lo  tbe 

works. 

The  foregoing  is  but  a  very  imperfect  account  of  tbi* 

marvellous  works  rest.vrch  laboratory.  A  mOi«  typical 
and  concrete  illustration  of  the  appreciation  of  the  value 
of  science  by  ( W-rman  m.inufacturcrs,  however,  could  not 
IMivsit)!)  be  found,  but  yet  it  is  only  one  of  many  that 
migl  t  he  brought  forward.  Personally  I  can  only  say, 
th.it  while  lamcntmg  the  criminal  short-sightedness 
of  my  countrymen,  I  am  lost  in  admiral lon  of  the  enter- 
prise displayed  by  their  foreign  compnitors  :  it  cannot  be 
denied  that  they  deserve  to  succeed  : 

Henkv  L.  Armstrong. 


ELECTRO-OPTICS. 

THE  experimental  and  theoretical  investigations  of  the 
last  twenty  years  have  tent  a  new  interest  to  what,  I 
venture  to  think,  is  one  of  tbe  most  fascinating  branches 
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of  physical  optics,  namely,  the  action  of  an  electromag- 
netic field  upon  light.    The  discoveries  which  have 
hitherto  been  made  may  be  classified  under  four  heads  : 
(i)  Faraday^s  experiments,  which  show  that  when  plane 
p<dari>ed  liebt  Is  transmitted  through  a  irantpartitf  mag- 
netised medium,  a  rotation  of  the  plane  of  polarisation  i> 
produced  ;  (2}  Kerr's  experiments,  which  show  that  the 
effect  of  electrostatic  force  on  a  lriimp,irent  medium  IS 
to  convert  it  into  one  which  is  optically  equivalent  to  a 
uniaxal  crystnl  vi  hose         is  in  llic  dirert^iiii  of  du*  fi  in  r  ; 
(  jl'l  Kerr's  cx[)crLincnt  -.  on  ihe  rclieotion  uf  pl.iiie     il.ii  isct] 
l:^h',  .-.t  the  surI,»Le  <>!  .1  m.i i^iieti scil  imn  ifticcinr,  ■aIiuIi 
■iho*  likul  a  rnt.il.un  nl  tlic  jilaiic  <if  |H)l,irii.ili<:iii  i>l  tlic 
reflected  light  [a^^Cb  plate,  uIulIi  in  cett.un  c.ises  is  in  tlic 
snnc  and  in  tilncr-  m  (hr  contr  iry  dirct  t-on  10  t)i;ii  of 
■he  anipcre.'in  <  uircru    Im  h  ni.iv  be  rouceiveLl  10  prmiuce 
the  magnetic  lorce  ;  U>  Kundt  s  experiments  on  the  re- 
tlection  of  light  from  magnetised  iron,  cobalt,  and  nickel, 
and  also  on  the  transmission  of  light  through  thin  mag-  1 
netiaed  films  of  these  metals.  There  is  also  another  series 
of  experinients  by  Kundt,  in  which  polarised  light  is 
refr  acted  at  the  upper  surface  of  a  plate  of  glass,  is  then 
cctlected  at  the  lower  surface,  and  again  refracted  at  the 
upper  stirface.  The  results  of  these  experiments  show  that 
the  iriauie  of  polarisation  of  the  ultimately  emei^ent  light 
is  rotated  in  the  eomtrary  direction  to  that  produced  by 
an  iran  reflector. 

There  seems  to  be  a  fair  amount  of  evidence  to  lead  to 
the  conclusion  that  Hall's  effect  is  intimately  connected 
with  the  action  of  a  magnetic  field  upon  light,  hut  further 
e;  ulcnce  is  reij  ijreil  before  it  can  be  asserted  thjt  ho;!) 
phenomena  are  due  lo  the  same  ultimate  cause  Tp  to 
the  present  time  Hall's  effect  has,  I  believe,  only  been 
detected  in  cf»nd«ctjn^  media  ;  but  if  it  be  assumed  to  be 
1  .ip'ihlc  i>f  existm.;  in  tr.insfi.ircnt  niedia,  1  licorv  furnishes 
resuli^>  uhiLh.astar  as  they  have  been  worked  out,  are 
in  a^-rccincnt  with  experiment.  HalTs  effect  is  capable  of 
explamin^  the  experiments  of  Faraday,  and  it  also  gives 
a  result  in  accordance  with  Kundt  s  experiments  on  re- 
flection and  refraction  from  a  plate  of  magnetised  glass 
in  the  case  in  which  the  magnetisation  and  incidence  are 
normal.  It  would  )>c  <p!ite  possible  to  apply  this  theory 
to  the  case  of  obliq ue  incidence,  but  the  work  would  be 
laborious  and  the  tinai  results  complicated.  The  experi> 
ncnts  of  Prof.  Dewar  on  liquid  oxy|[en  would  seem  to 
piotride  a  more  promiiing  way  of  testing  tfiis  theory,  for, 
on  account  of  the  high  susceptiUlity  of  this  substance  to 
magnetic  action,  it  is  possible  that  an  effect  might  be 
observed  in  the  case  of  Mrfci  reflection.'  According  to 
theory,  H .ill's  effect  ought  to  be  positive  in  the  t  isc  of 
gUis  and  j^'.-isco  is  oxygen,  and  negative  m  the  c;ise  of  :i 
solution  of  pfr<  hlonde  of  ir<m  ;  and  a  repetition  of 
Kundi's  experiment*,  in  ^^h!ch  tlie  laiter  liquid  is  ciii- 
plo)ed  in  the  pl.i<  e  of  kI''^'".  o'.i^;ht  to  show  th.i;  the  roui- 
tion  t.^kes  p!ai;e  in  the  i.'w<'  direction  :is  th.it  produced 
by  mcl.iUic  iron.  Such  experiments  would  be  valuable  as 
a  further  test  of  the  theory,  but  they  do  not  appiear  to 
have  been  made. 

A  paper  recently  communicated  to  the  Cambridge  Philo- 
sophical S  ut  t  e  ty  I  .M  a  y  I )  St  il  I  further  confirms  the  vie  w  w  h  i  c  h 
I  have  put  forward.  In  this  paper  1  have  traitsformed 
the  formulx  for  reflection  at  a  magnetised  traHSpwtnt 
medium  by  assuming  that  the  refractive  index  is  a  com- 
plex quantity.  The  resulting  fofinube  for  the  amplitudes 
of  the  reflected  vibrations  agree  very  uFell  with  Kerr's 
eKperimcnts  so  fsr  as  qualiutive  renilis  are  coocwned, 
ptevided  che.valuei  and  signs  of  certain  quantities  are  sup- 
posed to  be  determined  by  optical,  u  dtstinguished  from 
electrotnagnetic  methods.    They  are,  moreover,  the  same 

'  The  effect  (wodaccd  by  a  lingit  reHactton  from  iiuifOcliMd  gU<<  wt^nM 
Vc  too fiehlc  to  be  detected;  but  Dr.  Kerr  tuggc^ird  10  ine  ih»i  .li  -in  t 
wfKi  pouibly  be  olnenred  by  employing  t2M  uielhod  of  multiple 
MOtCiloni. 
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as  rega)  J'  !':rir  form  as  those  deducible  from  Maxwell's 
theory  by  taking  into  account  the  conductivity  combined 
with  Hall's  effect ;  but  unfortunately  the  values  of  certain 
constants,  when  ttipvesaed  in  terms  of  electrical  quantities, 
differ  from  the  values  which  are  required  by  optical  ex- 
periments, in  a  manner  which  prevents  a  penectl]f  satis* 
factory  electromagnetic  theory  being  constructed  in  this 
way,  and  1  doubt  whether  it  will  be  possible  to  attain  the 
end  in  view  until  a  theory  based  upon  the  mutual  reaction 
of  (••ht  r  and  matter  has  been  discovered  in  which  quanti- 
tica,  upuii  '.vhich  the  motion  of  matter  depends,  enter  into 
combination  with  electromagnein  .piantities. 

Although  the  sign  of  Kerr  s  eti.  i  t  in  nickel  is  the  same 
as  m  ir  in  .ind  cobalt,  the  sign  of  !  I  ill's  effect  is  different, 
i  Ills  diiticui'.y  is  apparent  rather  tliaii  real,  for  a  theory 
fiased  upon  the  mutual  reaction  of  ether  1  r  .  n  iitcrmiKht 
very  well  introduce  a  factor  containing  tlic  Irec  periods  of 
the  vibrations  of  the  matter  which  would  chant;c  the  sign 
of  the  magnetic  terms.  Some  light  might  be  thrown 
on  this  point  by  determining  the  principal  incidence  and 
azimuth  for  nidtel  and  cobalt. 

The  generally  received  theory,  that  reflection  and  re- 
fraction are  materially  influenced  when  any  of  the  free 

[>eriods  of  tbe  vibrations  of  the  matter  fall  within  die 
imitsof  the  visible  spectrum,  suggests  that  the  sign  of 
Kerr's  eflcct  may  be  different  in  thecase  of  the  nltra<-via}ct 
and  the  infra-red  portions  of  the  spectrum  from  what  it  is 
In  the  luminous  portion.  Experiments  on  this  branch  of 
the  subject  are  needed,  and  possibly  the  employment  of 
a  fluorescent  substance,  such  as  quinine,  in  the  case  of 
tlic  ultra  \iolc;  ■A,!\  es,  or  of  a  solL;t;on  of  iodine  in  disul- 
phiJe  of  caibon,  in  ror. nm?  1  ;<>u  uitli  Prof.  L;inglcy's 
bolometer,'-' wiien  the  infra-tt' 1  waves  are  experimented 
upon,  migjhc  luimsh  important  inf.'rma'.ion  on  this  point. 

The  c\(icriments  of  Kerr  on  the  cHe<-t  of  ele<  irostatic 
force  suggest  that  if  light  were  leilected  fioni  a  strongly 
electrified  metallic  conductor,  certain  peculiarities  would 
be  observed.  In  the  absence  of  experiments,  which  do 
not  appear  to  have  been  made,  it  would  be  impossible  to 
predict  with  certainty  what  these  effects  are  likely  to  be  ; 
but  it  would  seem  probable  that  an  electrified  metallic 
reflector  would  behave  like  a  doubly-refracting  metallic 
medium  h.avinga  simple  optic  axis  which  is  perpendicular 
to  the  reflecting  surface.  '  When  light  is  reflected  fnmi 
the  surface  of  a  uniaxal  crystal  which  is  cut  perpendicu- 
larlv  to  the  axis,  the  component  vibration  at  right 
angles  to  tbe  plane  of  incidence  is  reflected  in  the  same 
manner  as  if  the  medium  were  isotropic.  Under  these 
circumstances  we  should  anticipate  that  in  the  case  of  an 
electrilieil  metallic  rcflcclor,  I  lie  component  vibration  .-/i 
the  pUne  of  iacidcnce  would  be  much  more  strongly 
affected  by  electrification  than  the  component  at  right 
an^le?  to  this  plane.  If  this  specul.ition  should  be  verified 
by  cxpennient,  it  would  tollow  th.at  the  principal  inci- 
dence and  arimitth,  and  also  the  differerrc  between  the 
chaii;;e^  of  jjhase  o(  the  two  c oinponents,  would  be 
affected  by  electrification  in  a  manner  which  could  be 
observed. 

In  conclusion  1  would  point  out  that  further  experi-* 
ments  are  required  of  the  following  nature: — 

(I)  Experiments  on  the  reflection  of  light  from  xBUg- 
netised  transparent  media,  such  as  glass,  perchioride  of 
iron,  and  also  if  possible  from  liquid  oxygen. 

(3)  Experiments  op  reflection  from  and  transmission 
through  magnetised  metals,  special  attention  bebi|^  paid 
to  tbe  effects  prodiKed  by  the  non-luminous  portum  of 
the  spectrum. 

(3)  Experiments  on  reflection  from  eledriJUd  metallic 
reflectors. 

A.  B.  Basset. 

'  1  do  notWiiow  whtlhcr  the  H'>!ometer  M...r<  .rtntto'-  c  Ii^it  than  a 
pair  af  avcmiccyctaK  10  ItcJii;  U  it  u,  upcriAentt  on  the  iafr»-rcd  wtm* 
Mitht  w  be  CHMr  tbsH  cipciiiMni*  m  )KaSam  mvi& 
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NOTES. 

Tkb  aaaiMl  meeting  of  the  Iroa  and  $|«el  Iiutiute  will  be 
held  It  Uk  iMtitntimi  of  Civil  Eaeiiwcn,  35.  Great  G«orgc 
Slicet,  London,  on  Wednesday  and  Thursday,  ^^iy  24  ai\  1  25. 
On  Wedneiday  buiinest  will  be  transacted  ;  the  Resscmcr  Uald 
Medal  for  1893  will  be  f  ri-i'-ntcd  to  Mr  Inhn  Krii:.  of  Bethle- 
hen.  Pa.,  U.S.A.  :  and  tfie  president-elect,  Mr.  E.  Wiodior 
KidMid*,  will  dclivi^r  his  iaaugural  address.  The  iSgUoiriiig 
pnpen  will  afierwaMii  b«  icad  and  ditcas«ed  :  "Oa  the  elimi- 
nalioo  of  sulphur  rrom  iren  and  iteel**  (secom!  r>-'p«).  by  J.  E. 
Stead  ;  "On  the  Saniter  pr(x-«-sj  of  Jfbulj.t.uri'i.iiiijn,  ' by  E.  II. 
Saniier.    On  Thuniday  liie  (ollowjng  pij>cta  ».J1  b«  read  and 

i  c  -  -.rd: — "On  the  basic  process  of  Witkowiti,''  by  F. 
K.upelwie»cr ;  "  Notes  on  paddling  iron,"  by  John  Head ;  "  On 
a  i«oonHi«  pTrontter,'  by  Pnt  RobcM-AiuMn.  F.R.  S. 

1 MK  Royal  Society  wiVA-  was  iieing  held  as  Natvsb  went  to 

j^rci'  yritcr^iiy  ercninp. 

A  i..;>Nkfe  will  be  givcn  by  ihe  Master  and  Fellows  of  t;on. 
ville  and  Caius  College,  Cambridge,  on  Wednesday,  June  21, 
in  the  Collie  Hall,  to  celebrate  the  tercentena^  of  the  ad- 
miiaion  of  William  Hamy  lo  the  eoUige. 

TitK  annual  dinner  of  the  Royal  Geographical  Society  will 
lake  place  on  Saturday,  May  13,  at  the  Whitehall  Rooms.  Hotel 
U^tropole,  Sir  M.  E.  Gtant  DofT,  Proideot  of  the  Sodety,  in 
t  he  chair. 

Ths  lecoad  aannal  Robert  Boyle  Lectnre  of  the  Oxford 
Uaivanitr  Jimior  SdeMific  Chb  will  be  deliTCred  in  the 
(Jnittnltjr  Mnienm  on  Tuesday,  the  16th  inst.,  at  S.30  p.m., 
by  Lord  Kelm,  P.R.S.  His  subject  will  he,  "  The  Molecular 
Tatties  of  Ctyst»I^.■■ 

Tiie  Geolagitta'  Anociatioa  hat  made  arrangenienls  for  ;i 
geoluf^ieal  exconion  to  Partkham  on  Satnrdi^,  May  13.  Dunni; 
Whitsuntide  there  will  be  an  excurtioD  tO  Bradfard*0O-Av0a aoii 

We.vibury,  in  Wiltshire. 

Tmb  late  Lord  Oeiby  faai  lelk  by  will  to  the  Royal  Society 
a  sum  of  .1^2000.    He  has  alio  bequeathed  £,VBi»  to  the  Royal 

Iiteiitiiticnu 

The  Royal  Sode^  of  New  Sonlh  Wales  ofeis  hi  medal  and 
£ii  tot  tin  best  conmanication  sent  in  not  later  than  May  1, 
1894,  oootainlog  the  results  of  original  research  or  oh^ervatioQ 
u|x>n  each  of  'h<-  f  jlluwin^;  vuSjects (i)  On  the  tl  nlK-r^  o( 
New  South  Waten,  with  special  reference  to  their  fitness  for  use  in 
oonslraction,  manufactures,  and  other  similar  purposes ;  (2)  on 
the  railed  sea-beacbes  and  kitchen  middens  00  the  ooait  of 
New  SMth  Wales ;  (3)  on  the  aboriginal  rodc'CaiTings  and 
paintings  in  New  South  Wales. 

Thb  Royal  Hungarian  Academy  of  ScieiKet  at  Bnda-Pesth 
has  devoted  the  amn  of  mo  t.  to  the  promotion  of  M^fml 

lnve?tigatlnns  dtirinf;  'he  yrxr  tSf) 

The  Committee  of  the  Kew  Obserratory  has  i»ued  its  re- 
port for  the  year  ending  Deecabor  31,  i99*. 

The  ("mintil  of  :h<_-  Durhnm  rotle^je  of  Sticnci-  h.is  rfM;hv(l 
to  offer  to  each  njurily  cotn.i:il  in  Lu^laiid  the  right  of 
nominating  a  schol::ir  whu  sh.il!  niieivi  the  course  of  instruction 
in  the  agricoltuial  department  of  the  coUq;e  without  the  pay- 
meat  of  fcci^  on  conditioa  that  the  camty  oonncit  pay  to  the 
scholar  not  leM  than  £jp  towards  the  cost  of  bis  board  and 
lodging  in  Newcastle  or  the  neighbourhood,  and  of  rach  books 
or  appliances  as  he  may  re<]uiro  for  his  stHiiy.  The  <ichotarships 
w  ill  be  tenable  in  the  first  ittstance  for  one  year,  but  may  be  re- 
newed for  a  second  year  by  the  college  council  if  the  progress  o 
Ihe  student  is  satisfactory,  tbt  object  of  the  college  cooncil  is 
twofold :  to  bring  before  the  notiee  of  covnty  oovoeik  and 
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others  the  advafjt.^gp-  o'Tcreil  by  its  af;ricullural  departmctJt,  and 
to  make  some  acJcnowledgment  iq  the  country  generally  for  the 
contributions  it  has  received  from  imperial  aaMTCes  thmgh  the 

lio.ird  of  Agrictjlture. 

The  Yorkshire  Naturalisti.'  Union  is  making  a  great  effort  to 
double  its  membeiaUp,  and  onght  to  have  little  diflicniQr  in 
accompliiltinc  ita  poipoae^  aa  it  ia  ooa  of  thn  nmt  i^otnnt  «r 
the  provlncblKiaMificaoGiclica.  Ui  Audi  am  at  iwiit  ill  in- 
sufficient to  jvalify  it  in  pnblitbingnll  iheimportaiil  woiki  it  haa 
in  hand. 

Mr.  M.  a.  Veeder  wtUcs  to  us  from  Lyon;.,  New  \  qs„,  that 
Lieut.  Peary,  of  the  United  States  Navy,  during  his  coming 
expedition  to  the  oartberamost  Gneenlaad,  twill  rcoocd  obsemt- 
lions  of  the  aurara,  upon  a  plan  that  wiQ  ennUo  covparisoos  to 
ho madelB detail  with  iteords  from  other  localitiea,  "Thepfaui,'* 
Mr.  Veeder  sayn,  **\*  atready  in  operation,  upon  anintematioaal 
basis,  :<rid  the  re^uIt  .  :ire  iirDving  to  be  important.  NuiiK-rnUS 
oWrvet^t  wiiltly  'U  ir;ti.;;e-i  .iie  desirable,  and  inasmuch  as  even 
those  who  have  mo  pc>  tal  technical  knowledge  may  make 
entries  that  will  be  of  value  any  who  fcei  ao  diapoeed  may  co- 
operate." Further  informalion  and  sopplies  of  bfautka  may  be 
obtained  ("rom  Mr.  Wedev,  who  w  ill  he  glad  to  receive  also,  any 
records  of  observations  of  the  aurora  whatever,  for  purposes  of 
oompaiiion. 

Moiif  ftATl  liin.  l^ccurrl.l^  in  tlic  north  and  west,  in  the  early 
part  of  Ui>  vvcct^,  uwmi;  lu  the  ^dvaace  ai  dvprcsiiuii:.  lium  the 
Atlantic,  and  a  smalt  .imount  of  rain  fell  in  the  midland  counties, 
but  over  the  southern  and  eastern  parts  of  Englaad  there  was  no 
measninble  qnanlily.  The  drought  haa  eontiancd  with  great 
persistency  over  the  southern  part  of  the  kingdonki  the  pt-ri  -'^ 
without  rain,  up  to  Tuesday  the  9th  in.s:.,  being  (i(ty-lhree  <lay, 
at '-Dme  of  the  stations  reporting  to  the  Meteorological  Oflice. 
.\n  iiniicyclone  cmbraccl  the  greater  part  of  western  Europe 
:hiui^ghout  the  pa^t  week,  and  spre.td  wcitwaida  over  th« 
British  .If  lands,  causing  high  atmospheric  presnre,  while  in 
northern  Scandinavia  the  barometer  nue  to  nearly  31  inches. 
The  temperature  has  been  irregular  ;  although  high  for  the  time 
of  year,  it  ha>i  been  lower  generally  than  some  weeks  ago  ;  in  a 
few  inst.Tiicrs  '.lir  li.iily  n-. .1  \ ; ni .i-  )i.ivc  exceeded  70  ,  but  in  "Mrts 
they  have  been  little  abo^c  50  .  The  H  'e*kiy  ^Vtathtr  AV/;'»-.' 
of  the€tb  instant  showed  a  general  decrease  of  bright  sunshine 
The  percents^  of  passible  dnration  ranged  from  tS  to  27  in 
Ireland,  from 23  to  30  in  Scotland,  and  from  41  to  57  in  Etig- 
land  :  in  the  Channel  Island*  the  high  peiceolage  of  81  wa» 
recorded. 

AT  the  meeting  of  the  French  Mcteorolo^icil  Stxiety  on 
April  4  Dr.  Fines  presented  a  luue  mi  the  violence  of  the 
Storms  which  arc  occasionally  experienced  in  (he  province  of 
RmsalUon  (Eastern  Pyrenees).  On  five  occanona  bctsreeD 
iSte  and  1867  railway  trains  have  bean  overtnnMd  on  the  line 
from  Narbonne  to  Perpignan.  A  storm  of  great  violence- 
occitrrc<1  from  January  15  to  24  last,  in  which  at  one  time  the 
velocity  amounted  to  S5  miles  an  hour.  A  Urge  number  of 
trees  were  uprooted  and  soot*  kMdnd  ttSmaf  trn^  ««ie  over- 
turned  on  this  occa^n. 

Thx  annual  general  meeting  and  MwamnstMr  of  the  Scl- 
borae  Societr  were  held  at  the  mm  of  Ac  Reiyal  Society  of 
British  .\rtists  yesterday  evening.  Tin  •bjacta  of  thk  woetlent 
society  are :  to  preserve  from  unnecessary  deslmction  such  wild 

birds,  animals,  nnd  plant:^  as  arc  harmless,  beautiful,  or  rare  : 
to  discourai'*'  th»  wearing  and  use  for  ortiamcnt  of  birds  and 
their  pluma^  .  r  ;  5  when  the  birdu  are  killed  for  food  or 
reared  for  their  pluouge  ;  to  protect  places  and  objeela  of  iU' 
terest  or  natural  beaniy  from  ill-treatment  or  deslmction :  nnd 
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to  pRMSote  the  ttndj  of  uMiml  history.  Many  good  writen 
DO  aatvnl  hitiory  eoalribate  to  the  society's  jonmel,  Naturt 
/Wet. 

A  CAPITAL  paper  on  the  manafactaret  of  India  was  read  by 
Sir  JnUiid  Dmaren  before  the  Indkn  Seetion  of  the  Socidj  of 
Alts  on  April  24,  and  is  poUiihed  in  the  carrent  number  of  the 
Society's  Journal.  Sir  ful.ind  is  of  opinion  th.it.  if  all 
legitimate  means  are  taken  for  opening  ttic  mukets  oflbe  w«>rld 
to  Indian  coromeroo  and  Cor  ttinaUting  entcrpriw  ud  energy 
bf  dcvdopiog  tbo  eoiiiitf7  itMlf,  India  moj  faooooo  m  Itrge 
mamfiwtvfiog  as  well  is  an  acTiailinn)  conntiy,  and  thus  bo 
enabled  not  only  to  support  but  to  improve  the  condition  of  her 
vast  population.  The  reading  of  ihu  jjajjei  wa*  followed  by  a 
most  intctc  tin^  liiscussion,  in  the  course  of  which  several  lu^li 
antltoriHes  expressed  their  cordial  agreement  with  the  %'ic\vs 
•tntod  by  Sir  Jubnd  Dangers.  Sir  C.  E.  Bernard  said  ih.t'.  ^lI'>^t 
of  ml  dncoveries  of  workable  ^Id  within  her  borders  India's 
tftte  and  only  way  ont  of  the  stiver  difficnlty  that  threatens  ber 
vcit".!  binktLi;  toy  i-,  'he  rnpiti  development  of  her  hoHM  indnitiies, 
especially  her  cotton  and  iron  manufactures. 

Thb  Tnntdad  Fletd  Natnntiats'  Ctnb  prlints  In  Its  Jottreal  for 

April  a  v-i'  i.iMr  |:r<;tln'.in:»y  li^^t  'if  the  mammal-  "f  Trini'1:i'1, 
by  .Mr,  OliUielsi  Thouiaj*,  oi  the  British  Museum  {.N'aluial  His- 
tory). Mr.  Thomas  explains  that  he  has  prepared  the  list  as  a 
basis  on  which  a  complele  scienttiic  list  of  the  mammals  in- 
hnbitinf  TVioidndmv  beAmdedi  nod  to  show  neabcnof  <be 
•odety  how  enltnnrdiniiily  Httle  la  ddnitdy  known  of  the 
mammals  of  the  Mand.  By  known,  of  eottrse,  he  means 
icientific.illy  tuowii  in  Itic  ■-cnse  nf  l-cint^  publi-licd  to  tin- 
world,  for  he  has  no  doubt  Mbatcvcr  (hat  iiiaiiy  meinbcrs  of  the 
society  could  ofl-hand  add  to  the  list  many  animals  well-known 
to  than  and  other  inhabitants,  bat  neither  hitherto  mentioned 
in  scientific  poMlcntlOBt  nor  represented  hf  apeefawem  la  the 
I'.ritish  Museum.  He  earnestly  Ixigs  that  all  persons  interested 
[fi  the  natural  histoiy  of  Trinidad  will  do  what  ibey  can  to  obtain 
•f:<cimcns  and  to  send  them  hii::ie  for  identification.  Every 
coiieciiun  made  at  present  is  sure,  he  says,  to  contain  species 
tiew  to  the  island,  even  if  not — as  in  the  ca.se  of  two  bats  reCOMly 
received  from  Trinidad — altogether  new  to  science. 

A  rAPtk  on  "Recreation,"  rend  by  Mr.  William  Odell  before 
the  Tofi|nBy  Nntnnl  History  Society,  has  been  printed 
sepnntdy.  It  contains  some  very  intcnalinc  tetten  from  the 
of  pnblic  achoob  as  to  the  effect  of  atfaletles  on 


Mt.  FmouicK  J.  HANnttRY  and  the  Rev.  E.  S.  Matahall 
are  engaged  in  the  preparation  of  a  Flora  of  Kent,  which  shoold 

prove  an  exceptionally  rii  h  c.<i  niiy  (luia,  though  soiiic  districts 
have  as  yet  been  but  imperfectly  searched.  .\ny  assistance  will 
he  gladly  recdved by  the  Rev.  B.  &  Marshall,  Millbrd  Vicatnge, 

Godalming 

Mn.  A.  T.  Orummond  has  been  luvcaigaiing  the  colours  of 
flowers  in  Ontario  and  (Quebec  in  relation  to  the  time  of  flower- 
ii^  and  has  contiihotnd  to  the  CaiudiaH  Ktctrd  tf  Seitntt  an 
interesting  paper  on  the  snbjeet  He  finds  that  April,  Hay,  and 
<rven  June  and  July  are  renurkable  for  the  prevalence  of  white 
t^owet^,  July  and  especially  .August  of  yellow,  and  September 
and  October  of  poiple  and  Une. 

(  joo\>  illustntions  of  the  difficulty  of  delennlaing  plants  or 
«ei;eiable  productions  by  popular  or  local  mmes  are  {Iven  In  a 

letter  by  Mr  H.  H.  Smyth,  of  the  Kansas  Academy  of  Sc"tiice, 
puWishs-l  in  the  current  Quarterly  Record  of  the  Kiiyat  iiut.*nic 
Society  of  Londi>[i.  "The  name  Nightshade,"  he  says,  "is 
applied  here  to  SaioMum  mgrum  and  5.  trifiarMm  /  tbe  name 
Woody  Nightshade  ia  qiplied  lo  S.  Vmltamam  ;  the  name  Bitter' 

HO.  I3a8,  VOL.  48] 


sweet  isapiiliedto  Cf/anrui  >,  anJtus,  a  twhinf  woody  plant  with 
chwtas  of  siiowy  scarlet  berries;  the  naaM  Lawel is  applied  to 
thediffiercnt  speeies  of  Kalmia ;  the  names  Mock  Oranse  and 

Syringa -ire  al  lied  fof  c  i^irse  misapplied}  'o  rhiladelphus ;  the 
name  Sars.i|);uill;i  i<  Imi  ui  plied  to  Aralia  ;  tlie  name  Snake- 
root  is  applied  !<">  ;i  ito^^en  'litTereiit  species  in  half  as  many 
different  orders ;  the  name  Mouse-ear  is  applied  to  Gnaphalium, 
Antcnnaria,  andCemsiinm." 

We  have  repeatedly  called  attention  to  the  fact  that  the 
German  pnbUsber  Eqgelmann  is  issuing  an  important  series  of 
smalt  Tolnme*  consisting  of  papen  whieb  hnve  marked  an  cm  in 

the  history  of  science.  A  series  of  much  the  same  kind  has  been 
begun,  we  are  glad  to  note,  by  Mr.  W.  F.  Clay,  Edinburgh, 
iinti  Mcs-,r-,.  Siiiipkm.  Ma.--,';all  and  Cc. .  London  T)ic  volumes 
in  thi,  series  arc  to  be  i^oown  .as  "  Alembic  Club  Reprints,' 
nrst  volnme  consists  of  Joseph  Black's  paper,  entitled, 
"  £»pcnoeots  i^on  Magnesia  Aibn  Quicklime,  and  other 
Atealise  Snbstnaces." 

Th  Natural  History  Society  of  Marlborough  College  has 
issued  iia  report  for  the  year  ending  Cliristmac  189a.  The 
high  standard  of  work  in  the  sections  is  nid  to  haw  been,  on 

the  whole,  well  t;i. lint. lined  ;  but  an  exception  is  made  in  the 
case  of  the  roologital  section,  the  mtmbcra  of  which  showed 
"  little  disposition  to  exert  themselves  in  work  conducted  on 
scientific  lines."  Tbe  library  of  the  society  is  rapidly  increaa- 
ing.  Among  the  works  added  to  it  during  the  year  wen  the 
four  splendidly  illustrated  volnmes  (peittttelf  prittMi)  «b  exca- 
vations and  archntoli^cal  discoveries  in  or  near  Wllt»,  by 
(■ciieral  I'llt- f\u'er  ^.  These  were  pre>*ii'icd  fiy  the  author,  lo 
whom  special  thanks  are  accorded  for  his  "peculiarly  interest- 
ing and  ninnble  gilL" 

Aristotle,  it  seems,  knew  almost  as  much  nhou;  field  voles 
as  is  known  by  those  who  have  lately  been  studying  the  mischief 
done  by  these  creatures  in  TheMaly  and  Scotland.  In  a  passage 
quoted  in  the  carrent  number  oTthei^MiAicu/fromhis  "  Natural 
ffistory  of  Animals  "  he  speaks  of  tlieir  power  of  destruetioa  as 
"  soiireat  that  some  small  farmers,  having  on  one  day  observed 
thai  tlieit  com  was  ready  for  har\'est,  when  they  went  the  fol- 
lowing day  to  cut  their  corn,  found  f  all  eaten  "  "The  manner 
of  their  disappearance  also,"  he  cuutioues,  "  is  unaccountable  ; 
for  in  a  few  ibys  they  all  vanish,  although  beforehattd  they 
10  lid  n'  <t  be  exterminated  by  smoking  and  digging  then  ont, 
nor  by  huniir.^  them  and  tuning  swine  among  them  to  root  up 
their  runs-  Foxes  also  hunt  them  001,  and  wild  weasels  arc 
very  ready  to  destroy  them  ;  but  they  cannot  prevail  over  their 
numbers  and  the  rapidity  of  their  increase,  nor  indeeil  can  any- 
thing pievail  over  them  but  niin,  and  when  litis  comes  they 
disappear  very  toon."  This  pnieage  is  quoted  ia  the  latt^ist 
by  Mr.  A.  H.  Macpherson.  The  editor  adds  a  aotc  allowing 
that  Aristotle  was  by  no  means  the  only  aacieilt  wfiicrto  whom 
the  beta  were  finniliftr. 

Mr.  G.  Lewis  contribates  to  the  cuient  mmbcr  of  the 

EHtomelogist  a  list  of  colcoptera  new  to  the  fcuas  of  Japan, 

with  notice^  of  unrecorded  ,yiii.  tiyiiu.  Smiiic  of  tlic  list  are  well- 
known  E-,itt>i>e.ai  species  ;  olhen  have  hitherto  been  known 
from  Siberia  only.  Mr.  Lewis  says  that  some  years  will  elapse 
before  tbe  coUeoUoo  gathered  by  him  in  Japan  can  be  com- 
pletely woifccdont. 

Alt  interesting  paper  on  aafaiing  and  ore-treatmetit  at  Broken 
Hill.  New  South  Wales,  Was  read  at  the  meeting  of  the  Insti- 
tution of  Civil  Engioeera  00  May  2,  the  antfaors  1»eiag  Mr. 

.M.  B.  Jamicson  and  Mr.  T.  Howell.  From  this  mine  silver 
and  lead  of  the  value  of  over  j^S,  250,000  sterling  had  been 
taken  within  seven  years  j  and  it  continued  to  yidd  about 
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aao^OOO  oMMs  of  tiWer,  end  between  tioo  and  800  ion*  of  l«d 

pcrweck.  Sfcaking  of  protjiu  (ift!ic  refinery,  the  .lulln'rs 
said  they  were  lhui>  iiis(x>>cd  of  t — The  puic  -iiivcr  w.ia  suld  in 
the  colonies  by  lender  at  staled  intervals,  in  parcels  of  )i«tween 
J 00, 000  oonces  and  150,000  ounces,  and  wu  purctuued  by  the 
bftttltt  iHwilljr  at  II  price  tooMwhat  aborc  ihe  price  carrent  is 
Londoo,  Tlw  ««ft  lead  was  Aipped  either  to  England  or  to 
CliiDa ;  the  latter  oouniry  wa«  becoming  gradually  a  latter 
l>uy<'r  of  the  conipany'ii  !e;\il.  Th?  matte  nnd  olfu  r  i  u  n  pouii'! 
products  were  shipped  to  England.  The  (mail  amount  of  gold 
in  the  ore  was  recovered  is  iIm  reftoery.  It  taooalcd  to  abont 
3'4  dwt.  per  ton  of  bullion. 

Mk.  C.  HtDter  ha*  contri^r.iea  1..  ihe  Proctcuint;^  uf  the 
Linnean  Society  of  New  South  \V:>|.  s  iSecond  Series  vol.vii.)an 
inteTe»tii|g  paper  on  the  lange  of  Piat»ttflm$,  which  be  de«cribcs 
as  a  more  ftiiitfal  tabject  of  sivdy  tban  any  olber  molluscan 
genus  inhabiting  the  same  area.  Their  large  and  haadiooie 
shells  have  attracted  the  attention  of  the  most  superficial  and 
tui>cieniific  collectors,  so  that  an  fxii-ii-ive  «crit;i  h  l^  been 
brouKht  to  the  knowledge  of  inve»ti|>ators  from  lemoic  lucAUtie:.. 
In  tbe  summary  of  his  lesutts,  Mr.  Hcdley  remarks,  first,  on 
tfeie  eaiential  anitjr  of  the  rituoitylm  arc*  a  zool<^icai  pro- 
vince, embracing  the  archipelagoes  of  Solottoo,  Piji«  New 
Hebrides,  I.i  yalty.  New  C-  jIc  lor.i.i,  Norfolk  I.  Lord  Howe, 
und  New  ZcTlaml  ;  a  umly  oc^iiciMf ,  lie  thinks,  only  on  the 
tbcfiry  ;l.-it  lliry  fumi  portion*  of  n  -ti.ntfivJ  continent  and  are 
connected  by  shallow  banks  formeiiy  <iry  land.  Tbii  coaii- 
ncnial  area  he  proposes  to  call  the  Mclaneaian  platMtt,  He 
holds,  secondly,  that  this  Mclaneaian  plaleaitt  was  never  coo- 
tMCted  with,  nor  populated  from,  AmtniUa,  bnt  that  its  fanna 
was  probaMy  dtnvcit  ft'.in  ra;o;i  ti  .'  Nrw  IMiain.  The  pre 
ience  of  gcneia  common  to  .-Vusuiilia  ai<J  Nt.vv  Lca.auH  Ijc 
believe*  to  be  explicable  on  the  ground  that  they  migrated,  not 
from  (he  ooc  tenitor/  to  the  olher,  but  each  from  a  common 
aowce,  New  Gnioea.  Tbiidly,  bo  tbiolcs  that  New  Zealand 
and  New  Cafadooia  were  early  sepaiated  fmn  the  noctbem 
arCbipetagoes  and  ceased  to  receive  overland  immigranis  there- 
from.  Fourthly,  the  Kiji>,  .Li  Ci  rding  to  Mr.  Hedley,  remainu  I 
(O  a  later  date  in  communication  with  tbe  Solomons,  but  were 
severed  from  that  group  before  tlie  lailer  bad  acquired  ffooi 

Papui  much  of  it<  piestnt  finina. 

Tmk  '  V'eiir  Book  of  Ausiralia "  for  1*193  t>een  pub' 
lisbeil.  It  includes  an  interesting  account  ol  scientific  work 
done  in  tbe  varioss  Anstralian  colonies  daring  1893.  This  ba» 
been  oom piled  from  infomatioo  supplied  by  the  scientific 
aodeitsa  of  Australia. 

Sows  valuable  reports  on  the  Victorian  coalfields,  by  Mr. 
James  Stirling,  of  the  Geological  Survey  of  Victoria,  have  been 
1  y  thr  Department  of  Mines  in  that  coioflj.   They  ate 

fully  and  most  carc/ully  illustrated. 

A  FuwcH  traiwlatlon  of  Locd  Kelvio's  "Popatar  Leotnrea 
and  AddrcaMs"  has  been  pobliibed  by  Messrs.  Gauthier- 

Villars  et  Fils.    The  translator  is  P.  Lugo),  who  bat  added 

som<f  HMte^  TranslatioTis  of  i  sirai;!',  fron>  recent  memoirs  by 
Lord  Kelvin,  with  notes,  have  been  contributed  by  M. 
Briliovte. 

A  FRKSii  instalment  of  the  Proceedings  of  the  ,'\iji(-<ii  :u) 
Academy  of  .\rts  and  Sciences  (New  Series,  vol.  xix.)haiju»t 
been  published.  It  covers  the  |i<  tio  l  fruin  .^lay  1S91  to  May 
1893.  Among  ilie  oooicnts  are  some  consideration*  regarding 
Helmbollifs  theory  of  WnaoMaee.  by  C.  R.  Cross  and  H.  M. 
Goodwin  ;  a  note  on  the  dependence  of  viMoaity  on  pnamte 
and  teni|>eraiure,  by  C.  Bant*  ;  what  eteetrieity  it ;  illttcttaied 
by  some  new  c»perimrn;s,  by  %V.  W.  Jac  jue^  ;  i  n  a  tJitorcm 
of  Sylvcater's  relating  to  non-degenerate  matrices,  i>y  11.  1  at>er  ; 
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researches  on  the  volatile  hydrocarbons,  by  C.  M.  Warreo  ; 

descriptions  (if  nrw  pbnt.s  collecifd  in  Mi  xxo  by  C.  G. 
Pringle  in  liiQO  and  with  notes  upan  a  few  other  species, 

by  B.  L.  Robinson  ;  on  some  experiments  with  the  phonograph, 
relating  to  the  vowel  theory  of  Helmbolte,  by  C.  R.  Crass  and 
G.  V.  Wendell,  and  other  papeiSL 

A  p.ArEK  entitled  "Further  Slndito  of  Yvecas  and  tbeir 
Pollination  "  has  been  eoMiifantect  by  Mr.  W.  Trelease  to  the 
foanh  ananal  repoit  of  the  Histouri  Bnlanioa}  Gaideo,  and  is 
also  pablished  sepamiely.   li  is  well  Olnalrated. 

Ttir  rifu'  nnmbr.-r  nf  iht'  C'a.irltrly  Jcwni'  of  ih-  i7<.  1/ 
SiXtfty  mc]a.ici  the  lexi  of  i)ie  ;inn}v<_-is:iry  .nlbcs.  nf  the  Pre- 
sident, Mr.  W.  H.  Hudleaton,  F.  R.S.  He  deals  with  the 
work  brought  before  the  Society  in  the  course  of  tbe  ia*t  seven 
years»  daring  which  he  has  served  the  Soctsty  In  one  oftdnt 
capacity  or  anetber. 

A  POVitTR  edilion  of  <'Pnctkal  Pbysia,"  by  R.  T. 

Glasebrook  and  W,  N.  Shaw,  has  been  issaed  by  Meters. 

Longman-,  fircen,  .m  l  Cn.  The  .uithi>r»  li.ivc  :.iL.en  a'K'.ir.i.i^e 
of  this  opputluiuty  to  make  some  alterations  and  additions  sug- 
gested by  their  own  experianee  or  that  of  their  •neeeatora  at  the 

Cavendish  L-i^orslory. 

Is  a  recent  nuiniier  of  the  Comftes  Ktmius,  M.  Kigotlot  gives 
a  further  account  of  his  experiments  on  the  electrochemical 
actinoroeter.  He  finds  that  the  electromotive  force  developed 
when  light  falls  on  a  piste  of  otyttlsed  copper  immersed  in  a 

solu'i>-in  if  .1  nu'Mllic  ioili.lr.  lirimiMr  nr  fjilnrrlf  Ciui  bo  l  m- 
sideritbiy  to«.it:.i«ii  it  it  ptcvKiu^ly  btiu  ihjjfj.il  ui  wijic 
colouring  matter,  s.uch  as  eosine  or  ^afranine.  This  increase  of 
sensiiiveness  is  ditfierent  for  ray*  of  different  wave  lengths,  and 
those  rays  whkh  produce  the  masimum  cffret,  foe  any  one 
colouring  aubaunce,  depend  on  the  position  of  the  nbtorptum 
band  in  the  light  whieh  is  tranimitlcd  by  that  anbitaaee, 

M.  Chassaonv  has  a  note  in  the  current  number  of  tbe 

C'mfitet  KfHilus  OT\  the  inilr.cnoe  of  longitudinal  ma^;nclis.i:iiin 
on  the  electromotive  furtc  ol  an  iron  copper  ihcrm  j  cle^tiic 
junction.  Two  couples  were  used,  otic  ln-int;  m  i1r-  .hi-,  of  a 
long  magnetising  helix,  so  joined  together  that  they  acte^l  in 
oppaoite  >lirectioat.  The  results  obtained  were:— (t)  The 
effect  of  longitudinal  MgnctiSKtion  i*  always  to  increase  the 
elL-ciromotive  force.  (3^  This  increase  it  independent  of  tbe 
tliredion  <u  ni.i>;iicrI>:Ui  11.  ■  Fur  iii».ri.'-iNitii;  ti<f!(l><  the  io» 
crease  ■>■'  fic^t  veiy  aiAtly  pirvipwitioaal  (u  ths  i>(rength  of  the 
hel>t.  .\tA  .luains  a  maximum  value  of  61  microvolts  for  a  field 
of  J3  C.G.S.  units.  Alter  this  it  slowly  decrease*  till  for  a 
field  of  300  units  it  is  3*2  ntiennwlia, 

AT  the  nceting  of  the  Socieid  Fianftiiede  Phy^ue,  bdd 
on  April  3t,  M.  P.  Cu:ie  gave  some  of  the  te«ults  of  his 
experiments  on  the  magnetic  properties  of  bodies  at  difTerent 
tcmperataic-.  Ttic  bcily  10  be  expcrimcritc'i  <jn  w.is  ]ilaced  in 
a  non-uniform  magnetic  field  and  the  force  acting  on  it 
measured  by  the  torsion  of  a  metallic  wire.  An  electric  better 
capable  of  raising  tbe  temperature  of  tbe  body  to  1400'  C.  was 
Of  ed.  together  with  «ne  of  Le  Cliatalier*s  tbervo>elenientt  to 
measure  the  temperature.  In  the  case  of  oxygen,  the  magnetic 
peimeability  is  constant  for  m-ignetisin^;  fnicis  of  from  300  to 
1 350  units,  and  for  prcssjrt^  ul  bu.u  5  ii>  ;o  .i;iini»plicrcs. 
The  law  of  vanatioo  of  tbe  permeability  with  tempeialure  is 
very  simple,  Bnce  between  ao*  end  450*  it  varies  inversely  ailhe 
ab«olute  temperature.  In  the  case  of  air,  the  permeability  at  n 
temperature  /  is  given  by  the  fominln  iftV/  =  2760//*,  whkli 
I  . Ill  t  c  j»cd  in  correct  obierationa  made  in  air  ataay  ten« 
'  peratuic. 
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A  KRW  leaetloB,  of  wide  gcaml  appUeation  and  of  oontider' 

able  practical  atility,  by  means  of  which  (he  important  orfptnic 
compounds  known  ax  nitriles  may  be  readily  prepared  in  a 
state  of  purity,  has  been  (ti>covcrcd  >jy  r'rof.  MIchaclis  and  I'Jr. 
Stebert.  and  is  described  by  ibem  in  the  current  number  of 
Lifiig'}  AnniiUn.  As  stated  in  our  chemical  note  of  last  week, 
Prof.  Michaelia  hat  recant  ly  been  atiulyiag  the  action  of  thionjl 
cUoride.  SOM^,  vpoa  Ibe  primary  atniaea,  and  has  ahom  that 
the  product  of  the  reaciioo  is  a  thiunylamine,  a  compound 
formed  by  the  replacement  of  the  iw.>  h)dro^<n  atoms  of  the 
SH,  (;roap  of  the  smine  by  the  radical  thu>n)l,  Si ).  In  sei  k- 
hlf  10  aaceriain  whether  a  similar  kind  of  compound  Co  the 
IhiNqrIuiiBCS  is  formed  when  thionyl  chloride  is  allowed  to  act 
npn  Ibe  «ni4ea  of  the  add  ladidoa,  ProC  Mic|ia«Us  and  Dr. 
S^bnt  bave  dtscorered  rbe  new  luode  of  ptepariog  tbe  ntlriles. 
Instead  of  n  comf>ound  of  such  a  nature  being  prn.hicc  l,  a 
nitrile  is  the  mua  product,  with  sulphur  dioxide  anti  hydro- 
chloric acid  as  bye  products.  As  the  two  latter  are  gaseous 
Mfaatancea,  it  it  at  once  evident  that  the  reaciioD  moat  aff  jid 
■  paniGiilnrljr  coovcnitttt  mode  of  pivpwiiig  iho  niirOea  in  a 
«%\t  nf  parity.  Tht  raaeUoo,  moreoi«r«  Is  quite  general,  and 
i~  a;']  1  cable  botb  in  tbe  Citty  and  in  the  aromatic  serief. 
When  thionyl  chloride  i^  lirriui^Vil  in  coiitii;!  with  .i.:tv;ur.iii.-, 
CH,  .  CO  NHj,  a  violent  rcacuan  occurs,  with  considerable 
rise  of  temperature.  After  a  few  minutes,  however,  the  violence 
diaiaiibcs,  and  the  liqaid  eveDtoally  becooMa  quiaicent.  In 
Older  to  cotaplele  tbe  interaction,  tbe  pradnct  tbovtd  iben  be 

beatef!  over  .i  wruef-bath  for  a  fe*  hours,  the  r«.iclion  fl.ivk 
being  pru>:iled  wilh  s  rpfiut  c  ndcnsir.  U  hen  (he  fumes  of 
hydrochloric  acid  ati.i  the  oiaur  of  sulphur  liioxide  are  no 
ioi^er  pcicepiible,  the  reactioa  i»  completed  in  accordance 
vMi  tbe  cqtMiloM— 

CH,  .  CO  .  NH,  +  SObI,  -  CH, .  CN  '  SO.  +  alibi, 
The  dark-coloured  liquid  is  then  decanted  from  a  small  quan- 
tity of  resinous  products  of  decomposition  Ittd  dutilled,  when 
pare  acetooiiiile,  clear  and  colowiowi,  pawM  over  it  at  iti 
boiNnt  Tbe  yield  of  par*  nitrile  la  about  half  tbe 

vd^l  of  acetamide  employed.  The  violence  of  the  reaction 
between  thionyl  chloride  and  acetamide  is  very  much  dim  in  is  tied 
by  the  addition  of  benzene  :  t  ut  i)*ing  tn  !h»-  ditTicalry  of 
separating  the  resulting  nitrile  from  the  benzene  by  fractional 
dinillatioo,  it  is  preferable  not  to  employ  it.  With  care,  the 
dlnct  addition  of  tbe  thionyl  chloride  may  bo  made  arithout 
lew.  P^eplooamide  reaeta  In  a  very  similar  manner  witb 
thionyl  chtoriilf,  ami  aln;o>[  the  uliule  of  \\\.:  \\  \y\'y^  product 
distils  over  tjuhc  coloaileii  .is  lh«  tioiliiig  puiul  of  propioni- 
trilc  yS  J.  In  like  manner,  pure  benzonilrile  may  be  obtained 
by  the  action  of  thionyl  chloride  npon  the  antide  of  bcnioic 
acid.  It  if  prcfenMai  bowcTcr,  in  caae  of  anch  biRher  boiling 
aitrilei  wbicb  nn  be  tcaidi^  itpniMcd  from  bcotene  by  frac- 
tional  dittillatioo,  to  condact  the  operation  in  presence  of 

benzene,  the  leactifn  ihrn  proceeding;  mncJi  mure  re^ulatly  an  l 
without  the  violence  o(  the  duccl  action.  Upon  subsequent 
distillation,  the  thermometer  at  once  ri«e«  to  190*  after  the  dit. 
tiliatioo  of  the  ticniene,  and  re  mains  constant  at  that  tempera- 
tilt  ulil  nlnKHt  the  arbote  of  the  bentonitrile  has  pasted  over. 

Votes  finm  tbe  Marine  Biolngical  .Station,  Plymouth. — 
Last  veeb'scaptDnsinclndc  tbe  Hydraid  Bjdrattimia  tckittata, 
tbe  Myebata  Euniet  HarMsii  vaA  SifktmMma  wtHnatmm, 

the  Polyznan  F.M  th'tud  ,rrfi!i/t.  iht:  Opislliubr.-incli'i  A'uti.  iiia 
ttrenata  and  /'..'lyiera  Linenn,  ttie  Cnnt3i.ejn  Hyt  iir.truus, 
w  \  ;hc  F.chinoderms  Cwwi.:'  r.!   /'.'an.s  .imi  /  ui:l.-,i  ,  i.'i,tr:  r. 

^ite  quantity  oS  gelatinous  aljK  in  the  Channel  waters  at  length 
ethibits  signs  of  diroiootion.  Medosae  of  the  remarkable 
Hydraid  Ctrfmurfha.  tmUan  (of  Allman)  bn«e  been  taken  in 
^  iMr-nctt  oa  aeeeni  oeeMiom.  The  mcdttiai  of  Atmlim 
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eirr^n  an  grawinc  mpidly  la  alae,  and  baee  now  atu^ncd  an 
.tver.ti<e  dfauelfir  of  t)incbes.  TYk*  MtgaUf*  Camnutwn 
nu  longer  commonly  taken  in  tbe  tow  nets,  bat  are  chiefly  to  be 

fiiurui  iu  e'-pcci.il  Iiauots  at  the  bca  hottom.  The  following 
animals  not  hhheno  noted,  are  now  breeding  :  the  Hydroids 
Plumularia  tetaceix  and  Antennularia  ramota,  the  Decapod 
Cntitacea  Crangm  fattialus  and  Uipf^U  CnuteJUi,  the 
Opblurid  jtmfHmim  H^amt  («a  sfumimiii,  the  Asddlnn  Slj^ 
loftis  grffuutariut  and  several  species  of  Ampbtpodn  and 
Pantopoda. 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  tncliuie  two  Moaaaltiqae  Monkey*  {Ctrtofitkuui 
pygtrythrus,  9  t )  tnm  Eut  Africa,  presented  respectively  by 
Mr.  Arthur  lame*,  anil  Mi>s  Mau(!c  Tarltinson  ;  a  Rhcius 
Monkey  {.tJiitMuj  rAriui,  y  )  ftum  India,  prcjcnted  by  Miis  G. 
Lloyd;  a  Bonnet  Monkey  (.Vi  j  z/j  iinmif,  i  )  from  India, 
presented  by  Mr.  R.  Hughes ;  a  Macaque  Monkey  {M*t«Kut 
iryH^m^gut,^)  from  India,  presented  by  Mr.  F.  ByfieM ;  an 
ladiaa  BnSilo  (i^nAolitf  h^dtn,  9 )  from  Indli^  presented  by 
H.H.  Tbe  Mahnrafa  of  Bboonsgar ;  a  Common  Hedi>ehog 
(£rinaceMt  turo^tn)  Hrilish,  presented  hy  NTrs.  F..  Austen- 
Leigh  ;  a  West  .\fricatt  Love-Ui>d  \Aiiaj>t>rnts  !•"'■<}' m',  from 
West  Aflin,  preaented  by  Lady  Theodora  Guest  ;  two  Herring 
Gulls  {Lttnu  tP^mMHs)  British,  presented  by  Mr.  W.  H. 
Aptin  :  two  Efyptiao  Maatigurcs  It/nmattix  ifimiftt)  from 
E^Ryp^i  presented  by  Mr.  Edmund  Lamb  ;  a  Moorish  Tortoise 
{  Ttttudo  mauritaMua)  from  North  Africa,  presented  by  Mr.  T. 
\V.  Hayky  ;  seven  Green  Tree  Frog*  (Hyla  arkorea)  South 
European,  presented  by  the  Rev.  C.  D.  Kothergill  ;  a  Silvery 
Gibbon  {ifyMates  leufiscut)  from  Malacca,  a  Roseate  Cockatoo 
{CiaraAw  nttie«fHUt)  from  Anstralin,  twenty  Green  Tree  Frog* 
{ffylm  arigmi)  Sotttb  Enropean,  deposited ;  two  Arahetst 
Pheasants  ■:  7/(.JM'n.j/f(J  am'it'i-ift..',  9  9)  from  Sreehuen,  China, 
A  .Swinhoc's  Pheasant  (Eufi^Ldnim  ^ziiiru  ii,  >  1  from  Fot;iiLis.i, 
three  Cat  Fish  (.•fwfwrw^a/M/)  from  North  America,  purchased  ; 
a  Common  Crowned  Pigeon  (<^rttM/v«M/d)  from  New  Guinea, 
reeelvad  in  encbangni  a  Yak  (Aq^A^pw  gntnnuni),  9),  a 
Water  Buck  {Ceius  eUifitfiynmmu,xy,  an  Angora  Goat  (C^^ 
AiKHs.  var.  i ,),  a  Bennett's  WalUbjr  {SUtutmnu  taimtUi,  d ) 
born  in  the  GmdenL 


OUR  ASTRONOMICAL  COLUMN. 

MnitDIAM  CinCLB  OaSBKVATlONs.— At  the  meeting  of  the 
Royal  Astronomical  Society,  )kM  on  April  14  Ia^t.  the  proceed- 
in);s  of  whieb  are  recorded  In  tbe  current  ntiailH-r  (No.  201)  nf 
the  Ohiin-atory,  the  paper  prepared  by  Messrs.  Turner  and 
Mollis  (and  read  by  1  he  former)  entitled,  "  Comparison  of  the 
Greenwich  Tjn-year  Catalogue  («8So)  with  the  Cape  Catalogue 
(1680),"  the  means  of  instigating  an  interesting  discussion 
with  reference  to  question*  relating  to  systematic  error  of 
meridian  ub»ervation».  The  quesiions  thus  raised  are  of  great 
iti-portance,  for,  as  Dr.  Gill  remark*,  they  "  atTrci  the  objects  for 
which  publico  I  >»erval  01  iea  were  founded."  1  icnerally  speaLir.g 
the  comparison  of  the  cat«loi;ues  above  mentioned  seecos  to  have 
jjiven  very  sif.s  ac'ory  le-ults,  but  the  series  of  diflerence>- 
taincii  froin  ^rie  ni >rth- poiar  fiistnnces,  arranged  in  order  ol"  north 
polat  ilivtancc,  ihiiwed  of  sniall  divergence'-.     The  SMUrce 

from  which  itiei"' liilteiences  could  hnvc  arisen  vccl^l^  -since  the 
accuracy  of  the  N  P.  ['.  places  depends  on  the  cucfScient  of 
refraction — to  be  at  fii>;  si^hi  a|ij:iarcn:,  and  Mr.  .Stone's  opinion 
is  that  this  quantity  is  "  practically  mixed  up  with  the  question 
of  refraction,"  hi«  hrm  convictixn  being  that  in  the  Cape  obser* 
vatinns  there  are  no  sysietratic  errors  possible  to  acooont  for 
0  4.  Dr.  Gill,  in  referring  to  the  disouaiioa  generally,  made 
some  very  ttrikiiif  mwika  abont  ncridinn  o6(wnnrti«iS,  and 
waz  of  opinion  that  at  the  Cape  tbere  woe  aoiuoca  of  syste- 
matic error  nmoonting  poe^iUy  to  half  «  second  of  arc.  The 
diffinencca  obtained  from  tbe  reflcn  and  direct  obsetvationa  at 
tbe  Capei,  he  says,  have  led  bim  to  the  condnskm  that  they  are 
cnnsed  by  tbe  fact  that,  "ainee  tbe  waih  of  tbe  tranrft  rornart 


^  .d  by  Google 


40 


NA  TURE 


[Mav  1 1.  1893 


«boBt  three  feet  thick,  they  retain  for  •  long  tine  the  beat  which 
thejr  afawcb  daring  the  day.  The  remit  U  that  there  are  layers 
of  *ir  «f  dUfaraot  tempenture  in  the  mom  wX  auht."  To  im- 
prove fiuKkmcmaJ  ■itranoffly,  half  «  Moond  01  tre^  li«  says, 
must  be  serioudy  tlkco  lUO  HCCMatt  Mid  this  can  only  tedoM 
by  employing  •  wand  imtnimeBt  and  a  propcrly  conitnMSled 
oMerriog-room,  "  and  we  luve  neither  the  one  oor  the  other  at 
tut  Cape  nor  at  Greenwich.  If  we  are  going  to  Sght  for  two* 
tcsths  or  thre^teatbi  of  a  aeoond,  we  BittI  act  to  work  4t  naot 
with  better  Inatnimcnu,  heller  boned,  for  the  dctenmnation  of 
constant  error." 

Tut  Lunar  ATMUi>raKRB.— Various  are  the  meihoda  that 
can  be  adopted  for  ofawrving  whether  the  moon  bii  en  atmo- 
iplme  or  hnl  Mue  of  them,  such  as  those  that  depand  on 
solar  eiApm^  have  been  the  least  often  attempted,  (ioce  thqr  are 
of  an  exittmely  delicate  nattue.  In  eclipses,  whether  partial  or 
total,  if  the  moon  really  had  a  moderately  dense  atmosphere^ 
we  should  be  able,  by  photographiog  the  son  when  partially 
covered  by  the  luoon,  to  note  whether  the  delicate  details  on 
the  solar  surface  in  the  region  of  the  lunar  limb  had  suffered 
any  slight  alterations  in  their  forms.  To  note  such  variations 
it  IS  needless  to  say  that  photography  most  be  employed,  and 
farther  that  the  photographs  must  be  on  a  moderately  large 
scale,  for  if  indeed  theire  be  dianges  of  form  they  will  by  do 
means  he  necessarily  vtry  apparent.  For  such  observations  as 
thc^c  no  better  scale  could  be  used  than  that  adopted  by  M. 
Janssen  in  those  wonderful  solar  pictures  that  have  done  much  j 
to  help  us  in  extending;  our  knowledge  of  the  sun's  surface.  In  | 
fact  M.  Jan«cn,  in  Cr»v/,V;  Pituiia  for  April  17  (No.  16)  tells 
us  that  Id  <jri!er  to  try  ibis  iiirtli  hJ  again  several  plates  were 
ex]>osed  tlurtnjj  thu-  recent  cclip'.c  of  the  >an,  bat  owing  to  the 
^tate  of  the  sky  the  cunilitioiis  were  not  very  favourable,  as  these 
large  photographs  require  a  pciffclly  pure  atmosphere.  He 
iiientiocs  at  the  end  of  note  dial  he  has  already  made  some 
prugrc&s  (ciwards  the  solution  ol  this  quesiion  from  the  photo- 
graphs  that  were  uken  at  Mciseilles  dming  the  partial  oeUpaa 
of  July,  1879. 


GEOuRAPHlCAL  NOTES. 

j 

The  Beiiin  Geographical  Society  has  awarded  UM  Rvmboldt 
medal,  the  highest  honour  it  can  bestow,  to  Dr.  John  .Murray, 
«ditor  of  the  ChaJUn^tr  reports,  in  recognition  of  the  great  ad- 
canoes  in  ph|sical  geography  which  are  assodaled  with  bis 
g^ann. 

TitB  Paris  Ge^aphical  SoiML'ty  has  also  awarded  one  uf  its 
gold  medals  to  a  foreigner.  Dr.  Fridjof  Naosen.  Other  guUl  ^ 
medals  given  by  the  raris  Society  went  to  Captain  Monieil,  for 
his  great  journey  to  Lake  Cbad»  M.  Dybowslci,  for  exploratioo 
on  the  Shaii.  and  M.  Lcotherte  for  his  monognqdi  on  the 
Rhone. 

Mr.  Guv  lUjoiimv  lia>  recently  ci  "'»>eJ  Auitralia  from  iiurlh 
to  south.  He  ilarltd  from  Normamon  uc  the  (iulf  of  Ca:i)cn 
laria  111  March,  1892,  travelled  leisurely  on  hcy^M.-back  or  in  a  1 
waggon  to  Bourlce,  and  then  descended  the  bailing  in  a  buai, 
anolatcr  x  river- steamer  to  Morgan,  thence  by  rail  to  Adelaide. 
The  journey  occupied  rather  more  than  a  year,  and  so  far  as  ap-  | 
pears  little  or  r,   :i       ouotry  was  traversed. 

THk  May  number  uf  the  Sd'tliii  Gti^rraphiral  Magttunt con-  • 
tains  a  paper  on  the  jwoplc  oftht;  I  al^e  Nya>a  region,  by  Mr.  1 
D.  J.  Rankin,  in  whith  he  makes  some  'crioiu  charget  a^inst 
Mr.  II.  H  Ji.hiiitnr),  the  British  Cl^^uIni<l^;ilner.  Mr.  Rankin 
considers  the  rule  of  the  commissioner  to  t»c  too  severe,  and  tinds 
fault  with  his  knowledge  of  the  native  tribes  and  their  dainw  to 
(he  lanii. 

Mr.  \.  Kl.oVt  H  has  .T.  lon^  I  -^I"  '  '^-e  (/<••  '.i./;' 
'/itiiriij,'  on  the  Kastcrn  I.lesert  of  H^ypl,  Uiustratetl  liy  sonic 
very  charaiiecistic  iMCires  und  j  new  m.ip,  the  result  'if  his 
surveys.  The  cxpediliuu  of  whicii  he  was  the  leader  was  sent 
out  hy  the  Egyptian  Government  in  1891,  and  surveyed  ^  5,0  « 
s^i^nare  nulc^  uf  mountainous  desert.  The -region  i*  cro»s«ii  lay 
.1  ri'ljjL-  ..I  hi):h  ,;roan.i  in  the  higher  Oc»k<>  of  which  a  few  shep- 
ltci<i»  lit>4  4.  p;ct.Atjuuj  pasture  for  their  tlncks,  which  feed  00 
the  comparatively  thick  growth  of  .icacias.  The  water-supply 
is  in  the  form  of  natural  reservoirs  -jf  rain,  in  many  c»ie*  con-  I 
laioed  in  limcst  me  c  r.  ilies  which  keep  the  Wclls  aapplied.  I 
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Thf.  Columbw/tte bdtd  in  PmIc  M  April  15,  ^  4Mth  an- 
niversary of  the  return  of  Cotnaslwi  is  reported  at  lenglh  in 
the  current  number  of  the  /ttimedf  C^agra/^ie,  ihe  nmmfcsu 
lure  being  an  address  by  M.  Ludovle  Drapeyron,  wbo  puttMcd. 
The  novtity  of  such  cdebrationa  has  passed,  and  it  is  difficult 
to  lee  how  the  celebration  of  fourth  centenary  of  each  episode 
of  the  life  of  Colvmlsaa  after  149a  can  lie  oaade  •ettriceable  to 
geograj^y  or  of  special  tnlerest  to  the  pablie. 


TJi£  RECENT  SOLAR  ECUPSE. 
yjJJ.  have  alrewty  nrioted  a  mmbcr  of  telagraais  rclatfate  to 
* '  QhamatioBt  or  tbe  solar  edipse  of  April  16  in  vinnnn 
parts  of  the  world,  and  now  leprodnce  fnm  the  J9aUi^gi»im 
Dmlf  Giardiait  of  May  9  an  article  on  the  work  of  the  British 
party  in  West  Africa.  This  article  is  contriboled  by  a  special 
correepondentof  that  jonmal,  who  writes  from  ILM.S.  KhnJe, 
Lh  Fumasi  April  28.  It  contains  the  first  detailed  infomiatiosi 
whieh  has  appmed  on  the  snb{eet  The  writer  says  t— 

The  expedition  Icit  l.ivtipool  on  March  l8  by  the  British  and 
African  Caiupany's  slc^un -r  levrrifif,  the  company  bavins;  most 
i;encrously  conlracled  to  innvey  them  to  the  G.\mbia  at  greatly 
reduced  rales.  H.^thur-I.  i-.e.ir  the  nuiutli  of  liic  Gambi.^,  wnj 
readied  on  March  31,  wlici;  t!ie  oli=.orvcrs  and  their  instr.imrnts 
were  at  oocc  trajufericd  to  ILM.S.  Alttto,  which  had  been 
kindly  placed  at  thediiposal  of  the  expedition  by  the  Admiralty. 
Tbe  AUcto,  being  specially  designed  for  service  on  the  West 
African  rivers,  was  emiitently  adapted  to  the  purposes  of  the 
ohaerven,  and,  indeed,  without  some  such  aid  tbe  expedition 
would  have  been  bnpnctfaable.  On  the  afternoon  of  April  a 
the  AU(t0  proceeded  with  the  observer!  to  tbe  Salwn  River, 
which  liaaMeMdbKetMeW  At  north  of  the  Gambia,  and  Fun- 
diumwH  roadbed  on  the  following  morning.  Tbe  village,  by 
the  way,  is  called  Goundiougne  by  the  French.  The  chief  oc- 
eapalloo  in  this  part  of  Africa  is  the  raising  of  ground  nuts  for 
export.  On  arrival  it  was  found  that  M.  Desiandres  and  a  small 
slajriiom  the  Paris  Ohaervatoiy  had  abenifybecn  at  Fundium  a 
fortnight,  and  had  got  most  of  their  instraments  into  position. 
A  ndgbbooring  site,  kindly  oflbred  to  the  British  party  by  the 
Administrator,  was  at  once  accepted  as  satisfying  all  require- 
ments. It  had  the  advantage  of  being  partially  enclosed,  and 
was  quite  near  to  one  of  the  wharves,  so  that  the  instruments 
could  lie  put  ashore  without  ilifl'iculty.  The  land  around  Fun- 
dium IS  very  flat,  .itid  a  {>errcclly  clear  huriton  was  therefore 

obtained.  The  site  having;  l>cen  seletted,  plans  for  the  arrange - 
ment  of  tlie  various  instruments  were  at  once  drawn,  and  the 
concrete  bases  were  laiii  down,  tlie  necessary  cement  havint; 
been  br  jujjht  from  I.ivcrfiool.  Huts  for  the  instruments,  which 
had  likcwi'-e  been  liro-Jijht  from  hnjjiand,  and  the  instrviments 
themselves  were  also  erected  with  the  least  possible  delay.  In 
this  ]itelifiiinary  »or'r.  Lieutenant  Commander  Lane  and  his 
staff,  Willi  ihc  readiness  characteristic  of  the  Itiitiib  Navy,  i;ave 
the  party  all  needful  assistance. 

As  eclipse  work  was  new  to  all  the  observers,  with  the  excep- 
tion of  Prof.  Thorpe,  who  was  in  charge  of  the  expedition,  the 
instrumental  e(|uipmeal  was  such  as  not  to  overtax  any  of  them. 
Prof.  Thorpe^  smifted  by  Mr.  P.  L.  Graj,  was  in  chuge  of  a 
6-inch  equatoriil  Idoeope,  belongit^  to  Greenwich  Observatory, 
with  tbe  necemnnr  accessories  far  wteminiqg  the  intnnri^of 
the  light  at  diferent  points  of  tbe  tnrona  lite  plwtanMlcr 
used  was  of  tbe  form  in  which  tbe  amount  of  light  mas  a  glow 
lamp  necessary  to  cause  the  disappeatanoe  of  a  grease  spot  on  a 
piece  of  pap^'  was  determined  by  measuring  the  strength  of  the 
eleclrie  cuimt  which  illuminates  it.  A  number  of  such  spots 
wes*  so  arranged  in  the  photometer  that  the  image  of  the  corona 
fetOMd  by  the  telescope  fell  upon  them,  while  on  tbe  other  side 
they  were  illuminated  by  a  glow  lamp,  the  whole,  of  conrse, 
being  inside  a  dark  box.  I  myself,  representing  Prof.  Norman 
Lockyer,  li.iJ  the  management  of  a  6-inch  photographic 
telescope,  provided  v^  itll  a  large  prism  in  front  of  the  object 
glass  for  ihe  purpose  of  determining  the  chcmisal  coiutitution 
of  the  corona  and  prominences.  With  this  r.iethoil  of  work  a 
separate  image  of  each  position  of  the  corona  or  prominences  is 
obtained  corresponding  t.)  each  kinrl  of  liuhl  which  it  emits,  and 
fhi*  giv?s  ih«-  cKi^  to  its  chemical  charactff.  .\  duplex  telescope 
for  |.ho-i..j;r.i[ihii.-  'he  surrounding*  of  tin-  eclii»cd  sun  was  in 
charge  of  Sergeant  J.  Kearney,  R.C.,  who  has  had  the  advan- 
tagie  of  a  long  and  varied  esfwrieaee  in  pbntognvbic  matters. 
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The  instrament  wu  provided  wiih  two  object  glaste*  of  4-iiich 
apcr;urc,  tlic  tube  carrjring  them  having  a  partition  down  the 
mi  iillr.  The  iinigc  formed  by  one  of  the  lenses  was  received 
■Jirrctly  on  tin-  ;iho'.Oj;rsptjic  plate,  hut  in  the  Other  CJise  it  was 
magnilied  ab  nu  -  lure  -.iiiioi  by  one  of  Mr.  Dallmcyer's  new 
tclepboloKraphic  le^l^c^.  The  dark  slides  carrying  the  photo- 
graphic plafc^  .•,  rrc  iii;;'.n;  v.i5!y  arranged  so  that  hf  a  ^in(;le 
operation  -wf..  \<\\y<-=  wv.t:  i.^i-'sed.  Liculcnani  Uill,.  R.K., 
ouc  of  !h'  V  ilunlrer  obicfvei ^  was  in  charge  ol  two  spectro- 
scoji'^j  of  ihc  M  Im  iry  form  provided  -vith  sJits.  These  were 
mounted  on  ia  equatorial  sianri,  and  «<>!re  each  provided  with 
a  3-inch  condensing  lens.  H<:r<-.  np.iirj,  plii>ti(f;iAiiliiL  [.Iit.js 
replaced  the  eye.  A  piew  <>i  ,i|  i>,ir;i;r.is  lor  ilr-u-rtiiini:!;;  the 
total  Tight  of  the  coron.i  in  tlie  hand*  ol  Mr.  1  <irbcs,  the 
other  Tolunlecr  observer.  Lii;uL  Cijnnu.indur  Lang  ut.Jertook 
l»aake  -i  (friwing  of  the  faint  outlying  part*  of  the  corona  by 
fUloWing  ihe  pUn  initiated  by  the  American  astronomer  New- 
ceoibe  id  1S78.  This  coosiiti  in  erecting  a  wooden  disc  in  line 
Willi  tbe  fj*  wad  the  eelipead  inBt  and  at  mch  a  distance  that  it 
ftppcecs  to  cover  an  ibe  bri^  in«  oorom.  I'h^  cclipae  itself 
h  mm  edipaed,  and  the  obaarvar  baa  ao  oppuimniiy  of  atudying 
the  more  delicate  part*  o(  the  COfOOa,  bk  tf9  being  protected 
from  tha  brighter  light  by  the  wooden  diie. 

The  weaiber,  fortunately,  was  magoihcent  during  the  whole 
tmj  of  th«  obtervcrs  at  Fundium,  and  almost  cloudless  skiet 
wan  experienced  both  dav  and  night.  By  .April  10  the-  instm- 
inanta had  all  laeea Carefully  elected  and  adjusted  byclAcrva 
tio-M  of  the  stars,  and  all  was  in  readiness  for  the  eclipse. 
Reheuvals  of  the  opendoM  which  were  to  be  gone  through 
dnring  tbe  eclipse  were  now  begnn,  and  continued  daily.  It 
waa  arranged  that  the  commencement  of  totality  should  be  an- 
Boniced  liy  pistol  shot,  Prof.  Thorpe  giving  '.he  sifjnnl  to  fire. 
Qaarterma^ur  Hallei  was  then  to  record  in  a  Inud  voice  the 
lap5(f  ofriif  35c  vfCfinds  of  totality  by  r<^ading  the  15  second? 

which  -,i>  cnmm  mly  ii<rf;ii  with  the  ship's  lo^. 
Several  rt!h<rar>.i]s  svrjrc  gone  Lhroogh  at  dittk,  when  it  was 
otinia:<"i  i  h.it  the  li^rht  was  abott  eqwu  tollMt  whlcb  ai^t  be 

expected  during  totality. 

At  last  :hi'  lily  ijf  the  ccli]i5t;  arriveti,  .irni  cvcrythm^;  \v.x-,  111 
complete  order.      The  morning  was  .1  little  more  ha;y  than  ' 
ts-uTil,  bat  all  felt  ConSdetU  of  obtaininjj  at  le.iit  a  in  ider.ite  view 

the  eclipse.  The  observers  themselves  were  at  their  posts  . 
soon  after  noon,  and  rlriving  clocks  and  ■jthcr  dcl.iils  were 
attended  to.  At  five  mtuuiea  piisi  un«  the  wouo  was  seen  to 
have  encroached  on  the  south-western  limb  of  the  sun,  and  as 
it  graduaUy  passed  over  the  disc  the  temperatare  of  the  air  as 
Cradvallf  fell.  At  two  o'dodt  the  oAccra  of  the  M/ttto,  who 
were  Um^  oniiting  the  olwcmn,  alio  toolc  ibcfar  placea.  The 
Kc^l  M«  waned  veir  rapUny,  md  the  braae  feltcold.  In 
anpeMiaee  tbe  U^t  of  day  at  these  ttasesvefy  modi  rvaembled 
that  whieb  preeadea  ea  Enclish  thunderstorm.  All  the  ob- 
•erven  were  now  to  perfect  readiness  for  the  pistol  shot.  "  Five 
mioates "  was  announced  by  Prof.  Thorpe,  and  I  he^an  my 
spectrum  photographs,  exposing  six  plates  before  totality. 
Amidst  alaoit  breathless  silence  the  sound  of  the  pistol  shut 
was  awaited.  Eventually  a  simitar  pistt^  signal  adopted  in  tbe 
French  camp  was  clearly  heard,  and  that  moment  the  shadow  of 
the  moon  went  sweeping  past.  Prof.  Thorpe's  signal  to  fire, 
however,  was  not  given  until  at  least  10  seconds  later.  As  tbe  last 
trace  of  bright  sunlight  disappeared  out  flashed  a  magnificent 
'Corona  of  stlvety  light,  together  with  numerous  red  and  white  \ 
prominences.  The  corona  was  very  evenly  distributed  round 
the  dark  moon,  that  is  to  say,  there  were  none  of  the  Rrcai 
<-itenfl.ions  along  the  Etjuator  which  were  seen  in  1878  and  iSfii). 
The  light  of  ihc  corona  wa*  vety  bright,  and  tbe  lamps  which 
had  been  provided  for  the  use  of  the  observen>  during  totality 
were  qostc  unjjeceMary— indeed,  the  sky  light  was  biighl 
lia'  no  vtars  became  visible  at  all,  but  Jupiter  and  VenuS, 
which  hipf^>ened  to  be  quite  near  the  sun,  "ihonc  out  most  dis- 
tm^'ly.  At  Balhurst,  however,  the  sky  appears  to  have  l>ecn 
cieaier,  and  fotne  of  the  briebtcr  ■alua.  were  also  seen.  The  • 
variona  ofaservalicms  were  made  and  the  photographs  taken  with 
no  hitch  whatever  beyond  the  loss  of  about  10  seconds  at  the 
h»gittniiig  of  totality.  This  caused  me  to  lose  three  exposures 
dmng  lotalitv,  and  reduced  the  number  of  Sergeant  Kearney' & 
pbotecimphi  ncm  t»  to  10.  To  eir  on  die  rb;ht  tide.  Lieetenant 
HlUs  «ery  foitaaately  doeed  hit  dark  liidci  soon  after  "  35 
seconds"  had  bcea  eelltd by  tbe  qiMrt«iaia«tcr.  In  (his  case 
thr  slightest  flash  of  sonlight  wonid  have  been  dimtsoua. 
Fin  mioutes  after  totality  was  over  I  cxpoied  my  leit  plate^ 
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and  the  actual  work  of  the  expedition  was  at  an  end.  What 
was  more,  all  were  cottfidcnt  of  success. 

Now,  as  to  the  results  of  the  observations  and  phot o|;r.i pits. 
Though  it  is  much  too  early  to  attempt  to  state  all  that  wt-  may, 
except  to  learn  from  them,  one  point  h  clear.  TIil-  (.;encTal 
distribution  of  the  corona  is  exactly  wh:il  \sa^  t  xiiecti-  i,  seeing 
that  the  swn  is  now  in  a  very  disturbtil  st.ne.  The  sun  -pott,  it 
is  r.nL.wn,  have  an  eleven  yearly  ]nTiL>il.  aii  l  .,1  ■lu-  ;irrsent 
time  they  nre  nearly  at  a  maximum.  Thi-  ,  in  l.ict,  m.\(]c  the  recent 
eclipse  one  of  the  highest  importance.  Il  li.i;  been  ob^rr^e  1  iri  ;ii 
viousi  eclipses  that  when  the  spots  are.it  a  iiiiniin'iTn  the  i  iran.i  IS 
%'ery  much  cxter-ib  d  i:i  tlio  dii  cctK.in  ijf  the  iun'~  equ-iti  it,  w  hile,  on 
the  other  hand,  wlien  the  sj-uii  ;ue  ;it  ;i  tn.minum  Ihc  earotia  is 
very  much  more  evenly  distributed.  This  su[:iii-j  -ed  jrcriodicity  of 
the  general  form  of  the  corona  has  ictcived  .urllicr  confirmation 
by  the  recent  observations.  No  unusual  equatorial  extension  is 
shown  on  the  excellent  Dbotugraphs  taken  by  Sergeant  Kearney, 
and  none  was  obierwdoy  UettL -Commander  I.jing,  who  was 
speciatly  lookiof  for  it.  AtTMf.  Thoqx's  suggestion  Dr.  Prout, 
the  colonial  nufiea  M  Batlmnt,  alas  anclefa  luular  wooden 
disc,  and  bis  ebaerwtioiit  ooQfinn  ttoee  ofCapMln  tm§.  The 
prominences  also  follow  the  snn  spots  with  r^ud  to  frequeBCy« 
and,  as  already  stated,  a  large  number  of  them  were  seen. 
These  arc  shown  on  Sergeant  Kearney's  photographs,  and  a 
complete  record  of  the  spectrum  of  each  one  is  shown  on  the 
photographs  taken  by  myself.  The  latter  have  the  further  ad- 
vantage of  showing  the  forms  of  the  prominences  as  well  as  the 
spectra.  Some  of  them  chiefly  show  lines  of  hydrogen  and 
calcium,  while  others  again  are  almost  crowded  with  lines  of 
various  metals.  A  complete  record  of  the  prominences  has 
therefore  been  secured.  With  regard  to  the  spectrtim  of  the 
corona  it  seems  doubtful  at  present  whether  our  knowledge 
has  made  any  great  adv.ince  by  t.he  recent  observations.  The 
spectrum  appears  to  h.ive  tK-ei)  very  lartjely  conlinuotis,  such  .n 
would  be  given  liy  a  mass  of  incandescent  solid  particles,  t  tne 
green  line,  which  has  pre\iously  been  observed  to  l>e  very 
prominent  in  the  vuronal  spectrum,  and  the  bright  yellow  line 
of  thi;  unkncjwti  substance,  which  is  called  helium,  however,  are 
show  n  in  my  photographs,  and  subsequent  detailed  <  xamin.ation 
may  load  10  the  discovery  of  others.  Lieut.  Hill's  pholo)^ta|iln, 
which  were  specially  exposed  for  the  coronal  spectrum,  show  a 
Jargc  proj'ortion  of  conlmuous  ipectrum,  and  several  lines  which 
require  further  investigation.  Much  is  to  be  hoped  for,  how- 
ever, in  anutiier  ditec(io<3.  The  question  of  the  constitution  uf 
the  layers  of  the  vapour  which  lie  closest  to  the  photO' 
sphere  is  one  of  the  first  importatto!  to  soUr  physicbta, 
I  had  made  arrangemeirta  tO  take  tw«  anCMiaive  imttn- 
taneous  spectmm  pbolea  at  nearly  aa  peiaibte  after  fhe 
commenoeBenl  of  tolalilj,  lait>  at  Mmdy  Mated,  the  oppor* 
tunity  was  lost  by  leaiaii  ef  die  laianeii  of  the  signal.  Tbe 
photos  taken  immediatdy  after  totality,  however,  promise  to 
throw  considerable  light  on  tbe  sni^ect.  Only  two  of  these 
have  been  developed  at  pTCseU,  aad  in  addition  to  tbe  ordinary 
spectrum  of  the  anedi^issd  pMrt  of  the  son,  they  show  large 
numbers  of  bright  lines  in  the  spectrum  of  those  portions  of  the 
sun's  atmosphere  which  were  still  left  exposed  by  the  moon. 
These,  of  course,  also  require  a  very  detailed  examination  before 
any  conclusion  can  be  drawn.  Of  tbe  thirty  plates  which  I  ex- 
posed only  eleven  have  been  developed  so  far,  the  facilities  at 
Fundium  not  being  very  great.  These  were  selected  here  and 
there  from  the  whole  series,  and  little  doubt  15  entertained  as  to 
the  good  luality  of  the  rcmainio};  plates.  The  photO(;raphic 
work  w.vs  undertaken  with  the  view  of  investigating  the  laws  of 
variation  in  the  brightness  of  [he  COrona  <  I )  according  to  the 
distance  from  the  photosphere  ;  (a)  from  one  eclipse  to  another. 
I'tof.  Thorjic  and  Mr.  tjray  were  successful  in  securing  obset- 
vationa  of  the  intensity  of  the  liuht  at  sixteen  different  points  of 
the  corona,  while  Mr.  Forbes  made  eleven  measurements  of  the 
total  light  at  .i,  many  different  stages  of  the  eclijise.  All  these 
observations  wen.'  considered  to  be  of  a  high  degree  of  accuracy, 
hut  icducUon  tQ  lurnicr  standards  and  compaiiiiuti^  w  ith  measures 
at  former  eclipses  have  still  to  be  made. 

M.  Deslanares'  equipment  consisted  chiefly  of  spectroscopes 
of  various  forms,  but  in  addition  he  was  pimUnd  with  iastni* 
ments  for  photographing  the  eclipsed  sun,  onewkalaigeindthe 
other  on  a  small  scale.  The  haie  somewhat  Interfered  with  his 
work,  but  he  appears  to  have  been  fairly  stMoesaAd  with  ttch 
plates  as  «es«  developed  bdbre  tbe  Bfteuh  expedition  left. 

The  nallves  nt  Fnndiwn  were  by  no  mean*  alaimed  dnrii^ 
the  cdipte,  and  tbcie  was  fottuaate^  no  cnU  for  the  gnaid  of 
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bluejackets,  which  Captain  Lau^  ha  1  t.iken  the  precaution  10 
place  in  the  iiniiie(iiate  neighbourhor  ii  of  ihe  instruments  ;  in  leed 
both  here  and  at  Hathurst  the  natives  were  sufficiently  well 
inf  irtncil  l;i  wiilth  'he  pi  i^^nss  of  the  cclipse  through  smoked 
class,  rhe  cause  of  the  eclipse  seems  to  have  been  ascribed  to 
the  Almighty,  and  not  in  any  wayauociated  with  the  presence  of 
the  aMronoiners.  The  members  of  the  expedition  tbemtelvei 
had  DO  opportunity  of  ttadjmig  the  eflect  ol  the  eclipae  upon  the 
bnite  creatioa,  bat  trmtwonhy  abaemra  io  Biuluint  report 
that  the  omiaI  ilai*  of  alam  prerailed  aaoapt  Ibwlii  ott,  end 
other  ealnab.  IsoMdiately  after  the  cclfaiM  the  hott  wen 
partly  dismantled,  end  the  obicnrers  aitd  their  inatruBMBts  were 
photographed  by  Prof.  Thorpe,  cxactlr  aa  daring  the  operatiooa, 
the  artooteed  oativia  meaDwhile  gatMtiiy  io  large  munben. 
After  stbort  rest,  the  work  of  dmoantiog  and  padnif  die 
instniments  was  begun,  and  before  ftiiniet  considenble  MDsresf 
had  been  made.  By  iheeveDing  of  April  17,  alt  WHpwwedand 
safely  aboard  the  Aleeto,  and  the  only  material  remnants  of  the 
expedition  were  waste  paper  and  a  slab  of  cement,  prepared 
and  inscribed  by  Lieutenant  Hills,  with  the  words,  "  British 
Eclipse  Expedition,  April  16,  1S93."  It  is  impossible  to  speak 
too  highly  of  the  assistance  rendered  to  the  expedition  by  the 
ofiScert  and  men  of  ihc  Alectc.  .\s  already  stated,  Lieutenant- 
Commander  Lang  made  independent  oh^ervatiuns,  with  the 
a-'.istancc  of  Lieutenant  Colbeck.  Pr  f.  Thorpe  and  Mr.  Gray 
were  assisted  by  Mr.  I'ym,  anii  tnyself  by  Lieutenant  Shipton 
and  Chief  Artificer  Milligan,  Lieutenant  Hills  by  Dr.  .Mo.ire, 
Sergeant  Kearney  by  Sergeant  Williams,  and  Mr.  Collick  and 
Mr.  Forbes,  by  Mr.  WUhNghbT.  Oe  cngfoeer,  and  Mr.  Mupky, 

one  of  the  artificers. 

The  expedition  left  Fiiiulium  on  April  18,  and  arrived  ,U 
Balhurst  on  Apnl  19,  where  H.M.S.  Blonde  was  waiting 
under  orders  to  convey  the  party  to  Grand  Canary.  With- 
out this  convenient  arrangement,  the  expedition  could  not 
have  left  Bathurst  before  .May  3  or  4.  The  homeward  jonraey 
<B  England  will  be  completed  by  a  poaaage  in  the  first  available 


THE  ORIENTATION  OF  GREEK  TEMPLES} 

'T'UIS  investigation  is  supplementary  to  Mr.  Lockyer's  exam- 
^     iaaiion  of  the  orientation  of  the  Egyptian  temples,  in  the 
coane  of  which  he  has  cited  pauages  translated  from  hierogly- 

eic4,  showing  most  diitinctly  that  there  was  a  connection 
tween  the  foundation  of  those  temple*  and  certain  stars.  He 
hasalso  shown  that  the  structure  of  the  temples  demonstrates  that 
the  liuhl  fr.)m  these  stars  must  have  been  admitted  at  their  rising 
or  setting  along  the  axis  of  thctemple^  th:  u^^h  Ihe  doorways, 
and  that  in  certain  temples  the  doorways  have  been  altered 
in  such  a  way  .xs  to  follow  the  amplitude  of  the  star  it 
cbani;cd,  owing  to  the  precession  of  the  Equinoxes,  and  that  in 
some  cases  a  new  temple  had  beat  feudedalOBfrideofmoldcr 
one  for  the  same  purpose. 

Although  there  due,  r.ul  i^ccm  to  be  any  historical  or  epi- 
graphical  record  of  such  a  n.iture  in  Greece,  the  architectural 
evidence  is  not  wanting.  On  the  Acropolis  of  .Athens  itirtc  art- 
two  temples,  both  dedicated  to  Minerva,  lying  within  a  tew 
yards  of  one  another,  both  apparently  oriented  to  the  Pleiades, 
the  older  temple  to  an  earlier  position  of  the  star  group,  and 
Ihe  other  to  a  later  one.  At  Raaoiaas  there  are  two  temples 
almost  touchin({  one  another,  both  following  (and  withacooroant 
dates)  theabiftuig  places  of  Spica.  la  a  leoinle  at  i^ifaia  a 
doorwar  placed  enecMrically  in  the  weal  wall «  the  oella  was 
adapted  lor  the  obwmuioo  of  a  aettlaf 

A  dM  fa  gif«n  for  folding  Mt  thedalea  of  the  fettndatloM  of 
tenples  orimted  to  Mara  bjr  neaaa  of  the  diaafea  prodveed  upon 
then  by  the  prcceeiioa  of  the  Eqnlnoma ;  a  mmemeat  wUcb 
xt  a  divergence  betweeo  the  latttodea  aad  lonpjindca  of 
,  and  their  places  reckoned  in  deeBiatiOi  Mid  iQht  aoeea- 
•ion';  so  that  after  the  lapse  of  moot  |oo  yean  a  MarwUdi 
roieor  actintbediraeliooof  the  aib  of  a  temple  weald  have 

>  AUtiacI  of  a  pa^  (read  before  the  Koyal  Sadety  on  April  17L  "  On  the 
RcHllls  of  an  Eumiiutlion  of  the  Orifntationof  a  number  of  Gre<!!i  Tcmplei, 
wkh  a  view  Io  connect  ihew  »ith  ih«  Ampliiudct  ofcertsin  Slam  «t 

iIh  tioM  tlwaeTrmpIct  werr  found<-il.  .xn  1  m\  endeavour  10  derive  therefrom 
the  Date*  of  their  t-  xundation  hy  (.onuderatioooflhc  chwi(«  pfodnctd  apoa 
the  Rixht  Au-i  niian  an.!  Urciinaiieo  of  liw  Slais  oiWaafram  ika  Fraess- 
»ion  ofthe  K.iuiiuiiei."  i!>  (  .  C.  Paiess.  IMLA.8.  GoeMHiaieaisd  by 
Pfof.  J.  Momuu  Uchycr, 
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passed  to  a  different  amplitude,  so  as  to  be  no  mr^rc  av.T.ilab;e 
for  observation,  as  before,  from  the  adytum. 

In  the  earlier  ages  of  Greek  civilisation  the  only  accurate 
measure  of  lime  by  night  was  obtained  by  the  rising  or  aettiag 
of  stars,  and  these  were  more  particularly  observed  wheo  helta* 
cal,  or  as  nearly  as  possible  to  ionrise.  Foc  the  pUpOM  of 
temple  worship,  which  was  carried  on  almott  aocihidMljr  at 
rise,  the  priests  would  notaially  be  my  mach  dcpeodeat  for 
their  preparatlnns  on  the  helfaei]  itaii  aa  line  waraaia. 

TheonentaiioB  of  temples  majr  be  divided  latotwo  rlnimii. 
aolar  aad  iteliar.  Is  the  former  the  orieotalioa  lies  witUa  tlie 
•olitilial  limits ;  in  the  latter  it  eoceeds  them.  In  Greece  there 
are  comparatively  few  of  the  latter  class. 

In  tbe  liiu  of  temples  which  follow,  all  the  wientationa  wate 
obtained  from  aiimuths  taken  with  a  theodolite  either  firom  tl»e 
Son  or  from  the  planet  Venus.  In  almost  every  case  two  or 
more  sights  were  otawrvod,  aad  oocuionally  also  the  perform- 
ance of  the  instrument  was  teitad  by  alan  at  night.  Tbe  beigiits 
subtended  by  the  visible  bosiwn  oppoiile  to  the  axes  01^ tbe 
tempks  were  also  observed. 

llM  fint  Ifat  compnses  tweaty-Mven  intia^obtitial  taaplcs  t 

I  example  ftom  Stahna, 


7  examples  from  Athens. 


II 


Olympia. 
Epidaurus. 
Roamnos. 
iEchM. 
Tcfeo. 
Neawa. 
Corfu. 


II 
II 
II 
II 

•I 
II 


CoriBth. 


Ephc 

PlalM. 
Lycofura. 
Megalopolis. 
Aigoa. 

For  all  these  the  resulting  solar  and  stellar  elemcatt  are 
given,  with  the  approximate  dates  of  foundation,  similarly  to  tlw 
following  speeimea.  naoMly,  that  of  Ihe  Temple  of  Japitcl  at 

Olympia. 


Japiter 


Orienuiion 
angle. 
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Amplitude,  star  or  wa 
CnrTMp<HMlin(  ahiindc 
Declination  ........ 

Hour  angles 
r>«prei.«.h>n  of  Ktm 
Kiic^it  mccn-ii-'fi  ... 
^(ipruxiinaie  date 


Stellar 
elemeaia. 

S.Ur  ! 

8  3:  M  N 
1  0  0  E. 

j-.i'  40"'  0" 

B.C.  740 

1 

7  2>  14  N- 
1  4>  0  K. 

i4"V»'o- 
,11, -J. 

Ape.  «. 

of 


This  example  has  been  selected  from  the  rest  of  the  list 
because  this  temple  has  been  chosen  for  the  purpose  of  showing 
the  nie'diri  1  ofinucedure  in  working  out  the  elements  ftocn  tbe 

.v:jsc:s.-iiini^>,  t!r>.e.  namely,  of  the otkotatiea  Biigla»  and «f  tbe 

height  ol  [he  visible  horiion. 

A  few  general  rem.irks,  however,  seem  required  respecting  the 
Sun's  and  star's  altitude,  and  the  Sun's  depression  when  the 
star  is  to  be  observed. 

For  a  st.ir  to  be  seen  heliacally,  it  is  necr-sary  that  the  Sut; 
sbau".d  be  ju--t  sulTicicntly  Udow  the  horizon  lor  \\.c  star  to  be 
recognised,  .\ceording  to  Biot,  Plolemy,  speak^ni;  of  Egypt, 
has  recorded  this  to  Ik  about  11°.  Hut  where,  .-is  ijencrally  in 
Greece,  there  are  mountains  screening  the  glow  which  at  such 
tiroes  skirts  the  true  horizon,  it  seems  fairataay  rale  for  a  fint 
magnitude  sur  to  consider  10°  as  sufficient.  I  have  myselfsMB 
Rign  in  the  same  direction  as  the  Sun  when  dsvated  1*40' 
above  the  sea  borisoo,  the  Sun  being  less  thaa  10*  heloer. 
Obvteni|yaa«ha«iwlookii«irama  daric  chamber  in  a  well 
known  dntetlwi  aanU  be  moiclavoaiably  siiaotcd. 

It  isjpNpartanll«waboHt3*«faltitndaforastarto  be  seen 
above  low  chwds  and  Ihe  haqr  glow  wUdi  skins  the  borixoe. 


The  Sun's  light,  however,,  seems  to  be  very  eflTective  at  a  lower 
altitude,  and  when  he  appears  over  a  mountain  of  2'  or  3' 
altitude  the  angle  may  pro|wfly  be  ndaoed  by  W'  or  15',  partly 
for  refraction,  and  partly  becsHseasMall  itgnnntOii^yoiF  die  disc 

is  sufficient  for  illumination. 

The  method  I  have  pursued  in  working enttheeiamplaoftlie 
Temple  of  Jupiter  at  Olympia  is  as  follows. 

The  orientation  angle,  measured  from  the  south  point  round 
by  way  of  west  and  north,  is  262  37'  46",  which  is  equiviilem 
to  an  amplitude  of  -t-  7^  22'  14".  The  eastern  mountain  subtends 
an  angle  of  %'  4'.   For  reasons  above  given,  the  solar  altitude 
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may  be  tatwo  aa  1*43',  bat  thtt  of  the  iiaf,  3;'.  Cooibiaiag 
thc«e  valnct  witb  iIm  lalitiid«!,  vk.,  37*  jS',  sad  ttting  the 

sin  3  =  cos  MO.  dtst.  x  cos  colat  +  sin  zen.  dist.  x  sin  colal  x 
sin  anipl., 

^  c  obtain  for  the  itar  a  declination  of  +7°  40',  and  for  ^hnt 
■of  the  Sun  -yu'  ^2  11  .  Ih;.-  IsU'ji,  svitli  ihe  fclip-io  ■  pbli  iuuy 
-of  abmit  800  years  H.C,  dcterrainci  the  h>u:i  s  ri(:ht  ascension 
t     1  Mvi-  l^-f  11  lb.  3m.  15s. 

1  iic  nsxi  step  li  to  int^wirc  if  there  be  any  hrijjht  star  or  star 
group  which,  at  a  d.nr  cur.Mjleni  with  an  r;  t  >l(j.;ioi'  po»si>iility, 
would  hare  had  a  ii<:rlm;i(ion  near  to  ihi-  aSjovi-  n.imed  place, 
and  would  also  have  ln-:.'ti  htliucu 

huch  a  star  would  have  re<jui.-c4  aiiuul  (A\.  "i^m.  to  tniiii 
3*  altilsde  to  the  meridian,  and  it  would  have  ruijr.irc  1  to  hive 
beeasbout  ijh.  in  advance  of  the  Sun  10  aJlo*  it  10  Uk  icca. 
The  approxiDutte  II.A.  of  such  star  would  therefore  he  about 
jjh.  40in  ,  UhI  i|t  declination,  as  already  stated,  must  be  about 

F«r  tiuk  2  kave  ued  •  iteteographic  projection  of  the 
•^Mte  ««kca  oo  the  pole  of  edkiwj  but  showing  aho  R.A. 
haon  aad  pendleb  of  d^wttioii.  Any  place  on  ^ 
pmeetioa  niay  be  choiea  mmI  nuulied  on  a  superimiMMd  ihcet 
of  ineinf  paper,  and  then  if  the  tradng  paper  it  lomed  nraod 
apoa  the  pole  of  the  ecliptic  as  a  centre,  so  that  the  ttn^ht 
lioedsawn  upon  it,  which  in  the  first  instance  joined  tbe  two 
pnlcs  marked  on  the  projection  is  carried  round  to  nn  angle 
c|iial  to  the  amount  of  preces«iona!  movement  under  consider- 
ation, if  there  be  a  suitable  star  marked  oa  the  projection  the 
point  selected  for  trial  will  pass  over  it  or  ncer  it|  and  after  the 
>tar  has  been  thus  roughly  pointed  out  the  more  exact  calcula- 
tions may  be  proceeded  with.  By  this  process  in  the  case 
I)  (ore  us  the  trsctng-prpcr  mirk  coincided  almost  exactly  with 
the  place  of  o  A.K  tu,  Mv\  this  star  the  particulars  were 
carefully  coniiiutcfi  whict:  li.^ve  been  j^ivpn  in  the  Iht  of 
el«  rn-nts. 

ii  sh.iql.l  lie  ni/.iced  that  there  are  in  r-vory  c:i-e  <it'  intra- 
wl-iiiiial  ttiij|)!i;,  four  possible  solutions  i-f  ihiv  -teji.  The 
sun'i  aiiiplitu  lc  may  be  due  either  to  the  vernal  or  the 
autumnal  jiI.li  r,  and  the  star  might  have  been  heliacal  either  at 
iU  rismj;  or  setiinj;.  In  every  instance  all  these  four  alierna- 
l»»es  have  been  tried  by  tlit:  iirclimin.iry  s,  iich  in-rho.;l,  nn.i  in 
«wy  case  in  temples  of  old  foundation  an  heliacal  star  lias 
nmltad  fi«m  one  or  other  of  the  tmis,  but  acver  more  than 

The  alar  attdcb  has  been  found  as  above  f' r  the  Tcmiile  of 
J'«P*J*r  ao  Otheribao  the  brightest  star  ol  the  tir^i  sign  of 
the  Zodiac,  and  theiofore  pecolitTly  tniied  to  that  god.  The 
«^  nar  i«  coaaected  with  the  eariy  temple  of  Jupiter 
O^piotat  Alhaae,  '      t"        )  v 

la  lalra-Mbtitial  temple;,  by  the  aataie  of  the  case,  the 
etan  are  alaioat  ealiiely  ooaiaed  to  the  Zodiaod  coaMellationi. 
and  coeieqaently  suitable  stan  are  very  nmcih  linilcd  ia 
auiaber. 

Another  ver>'  great  limitation  ariaea  from  the  ooniideratioB 
ibai,  to  have  b^n  of  any  service  as  a  litne  wamer,  theatar 
have  been  heliaca],  and  when  these  two  limitatiaae  am 
taken  into  account  it  becomes  improbable  to  the  gteateit 
<legree  that  there  should  always  have  been  a  suitable  star  ttfllsM 
tt  h»'!  Ixen  -o  arranged  by  the  builders  of  tbe  temple. 

In  ■hiiut  t«o-tbirdsof  the  cases  wbidi  Ihave  ravestlgated  the 
dales  dc  iucdl  frrtm  the  orientations  are  clearly  earlier  than  the 
aicbitcctur.il  remains  now  visible  above  the  ground.  This  is  ex- 
plaiBC'i  liy  the  tcmpics  hnvin^  b;en  rebuilt  upon  old  foundations, 
a-  ni.iy  be  seen  in  everal  ciscr  wh:cli  hiive  been  excavated,  of 
which  the  archaic  Temple  of  Minerva  on  the  AernpoHs  of  Athcn? 
and  the  Temple  of  Jupiter  Olympius  on  a  liwer  site  .irc  insi.itiee>. 
There  are  temple*  alio  of  a  middle  e  loch,  *uch  the  examples 
at  Corinth,  I  .;ina.  and  the  lixtcr  ietnijles  at  Arjjoi  anil  a!  nlyeti|)i.i 
{the  Metrouro  at  the  last  named),  of  which  the  orientation' dates 
*(c  quite  eoaentcat  with  iriiu  esay  be  gattaeied  firaa  other 
Moxces. 

Decides  the  list  of  iotra-solstitial  temples  alrca  iy  ^;!ven  I  have 
twUcuJan  of  five  for  which  I  have  been  unable  to  find  an 
ntBapal  star.  They  are  all  known  to  be  of  recent  foundati  >n, 
ohea  other  methodi*  of  measuring  time  had  been  discovereU. 
TbeiolBraajatcoiacidaam  woe  ao  doubt  in  all  these  cases 
waacted  arith  tlie  great  festivals  df  these  temples.  It  was 
<iavlytftgcaiKiBtwo  of  them. 
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At  the  Theseum  at  Athens  the  date  was  either  October  10  or 
March  3.  The  Theua  festival  is  reckoned  to  have  been  oa 
October  S  or  9.  For  the  later  Erechtheom  tbeday  would  have 
been  April  8  or  September  3.    Theffeat  festival  of  this  temple 

is  put  down  f  T  Siptnntvcr  3. 

Leaving  t'sie  -olar  temples,  we  find  tii.it  tin.  star  which  was 
oSs^rverl  at  the  t;ieal  l  emple  of  Cere*  inii  ,t  have  been  Siriui, 
not  used,  hi)«t'ver.  heliacally — although  this  tMni)le  is  not  citra 
solstitial  but  for  its  own  refulgence  at  micinight.  The  date  so 
deteniiiiieii  is  quite  cons|^;ent  with  the  probable  lime  of  the 
fouiiJatton  of  the  Elcusinian  Mys'eries  and  the  lime  of  year  whcn 
at  its  rising;  it  would  have  LTi-ssnl  the  riM-  it  midnight  afTMS 
exactly  vsiththatoi  the  ttlclnation  ol  the*  .real  Mystcrie*. 

It  is  reasonable  to  -UjipLsse  that  wh<;!i,  ks  in  the  c.i-e  of  Sirios 
at  I'^lcusis,  brilliant  stars  wcic  observed  at  lugh;,  the  ciTect  was 
enhanced  by  the  priests  by  means  of  polished  surt'ajts. 

Herodotus,  speaking  of  a  temple  at  Tyre  ill.  II,  44),  says:— 

(Tpioadytau  \l6ou,  kiftMaiuai  rkt  ninrrar  fiiyaSat." 

(Two  shafts,  one  of  pure  |oM,  the  other  of  eBienld«  whieh 
thoaatenariiably  at  nlKbt.) 

Of  a  list  of  aevan  aana-ialititial  lanptes  which  ate  aaned, 
five  tat  man  panicsUriy  tkOtieed,  vis.  :— 

A  temple  at  ICyoease  tad  one  near  Thebes,  whieh  are  iwllt 
nearly  north  and  sonth,  bat  which  probably,  a*  was  the  caae  at 
Ba^so:,  had  eastern  doorways.  The  star,  a  Arictis,  which  to  ill 
the  first,  seems  to  point  out  the  dedication  of  this  temple  to 
Jupiter.  The  other  is  very  remarkable,  and  connects  the  Uoeotiaa 
Thebes  with  the  great  Egyptian  city;  the  star  was -y Draconis. 
Thebes  was  called  the  City  of  the  Dragon,  and  tradition  reoonb 
that  Cadmus  introduced  both  Fhrvn-cian  and  Egyptian  wonhip. 
Three  of  the  temples  lay  more  nearly  at  an  angle  bisecting  the 
cardinal  points  ;  these  are  Diana  Propylxa  at  Eleusis,  a  small 
temple  (not  yet  named)  lately  discovered  at  .\lheiis,  and  the 
Temple  of  Venus  at  Anc  ma,  recovered  by  means  of  the  walls  of 
a  church  built  itpon  it>;  Iradilioiial  *ite.  !n  these  teiiij.iles  the 
star  u*>,erved  .at  iho  first  serins  t<i  have  l>m*n  i  _'.i|;eil.\,  (he  linnc  of 
I  ilic  year  when  it  shone  axially  at  midnight  agteciug  with  that  of 
the  celet>raii  >n  of  the  Ultlo  Hystcries*  and  ia  the  other  two  tte 
star  was  Arcturas. 


EXPLORATIONS  IN  THE  KARAKORABi, 

"\  r  R.  W.  M .  ("I  )  N  W  A^'  L^ive  an  a  count  of  bis  recent  cKploting 
■'^  eX|HHliliati  uitlic  K.iiriliora'11  m  j.intaiosni  the  last  uicctiog 
of  the  Royal  Get^raphical  Society     The  paper  was  illustrated 
by  lantern  slides,  and  a  series  of  p;urtinL;s  hy  Mr.  McCormick, 
who  accompanied  theexpedition,  was  aUo,  v-hihited.  Mr.  Conway 
said  t-'We  left  Srintfar  on  April  13,  ii>9i,  and  came  to  Gilgit. 
Arrived  at  Cilf|tt«a  miad  thacoaditioe  of  the  mountains,  from 
a  dimlwi's  pout  of  view,  too  backward  ibr  our  purposes.  We 
tbciafara  speat  a  month  ia  mapping  and  eyploiioi^  the  fiae  Bag. 
rot  Valley,  which  slopes  southwards  from  Rakiposhi  aad  Us 
immediate  adBhlwurs  along  the  main  ridge.    We  hoped  to  lie 
aUeto  force  a  passage  over  this  ridge  into  Vagyr  ;  hot  the  per* 
st»tent  bad  weather  baulked  our  elTurts  when  they  were  on  the 
point  of  succeeding.    When  the  traveller  has  emerged  from  the 
inhospitable  defiles  which  sunder  the  valley  of  Hunza  Nagyr 
from  digit,  and  has  climbed   the  va<t  ancient  moraines 
near  Tashot,  which  form  the  final  rampart  of  the  fertile  basin 
(fertile,  ikf  course,  only  by  reason  of  artificial  irrigation  of  admir- 
able complexity  and  completene>s),  he  stand<;  surrounded  by  aa 
astonishing  view.    The  bottom  of  the  valley  1    as  usual,  deeply 
filled  by  Jibris,  whose  surfucets  covfrertby  leiKued  tielrlt,  faced 
with  Cyclopean    masonry,   and  rich   with   ^;ruwin,;  crops  and 
countless  fruit  tree;.     The  roouiitaitui  fliug  themselves  aloft 
on  either  hand,  with  astounding  precipitancy,  as  it  were  into 
the  ti'termost  heights  of  heaven  ;so  •»1erply,  in  f»et,  that  a  spring 
avalanche  falling  from  the  -uinmit  of  kakipushi  on  the  south 
must  almost   reach   the  bottom  of  the  vailey.      Kakipushi  i» 
;5,5rK)t'eet  h:^h  ;  the  Ilunra  peiik  i-  ab  i.M  24000  feet  high. 
TJicif  summiu  are  sejiaiated  by  a  dtstancc  ol  19  miles.  Both 
tnountains  are  visitile  from  base  to  summit  at  one  and  the  same 
time  from  the  level  Jluor  of  the  valley  between  them,  which  is 
;iot   mure    than    7000  feet  above  the  sea.    No  mountain 
view  that  I  saw  in  the  Karakoramssurpasse&tbis  for  grim  wonder 
of  colossal  scale,  combined  with  eavage  graadear  of  fom  aod 
contract  of  smiling  fuieground. 
Haviag  been  beaten  haeli  oa  Juae  S4  from  aa  attempt  to 
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Fcadi  tlie  Bagrot  Pass  froni  the  north,  we  retarned  to  Nagyr, 
and  started  inwards  towards  the  wholly-unknown  region.  We 
left  Nagyr  behind  on  June  27,  and  in  a  mile  or  two  came  to  the 
foot  of  the  Hopar  Glacier.  This  glacier  was  once  joined  by 
the  Hispar  Glacier,  and  their  nailM  morainet  wete  deposited 
at  Nagyr,  the  town  being  actually  built  upon  tbeir  «nHt  Now 
the  foot  of  the  His]>ar  Glacier  has  retreated  tome  twenty  miles 
into  the  mountains.  The  Ilopar  Glacier  is  greatly  !>hninken  in 
width,  and  in  its  shrinkage  ti  fi.is  left  a  fine,  almost  level  area, 
beside  its  left  hank,  whici^  1   rovcioil  by  thi'  t'n'Kis  of  Ilopar. 

We  were  flelipihted  to  find  an  enormous  and  almost  unsus- 
pecte^l  series  of  glacier  basins  above  Bar]  u.  In  onier  ti>  (;ir; 
some  idea  uf  tlicm  we  spent  n  daj*  mounting  to  the  crest  of  the 
ridge  north  of  our  camp,  which  iHvidcs  B.-\r(ni  from  the  Hi^par 
Valley.  The  view  was  of  pcculi.ir  interest  to  us,  for  ue  looked 
fcM  llie  first  titi;c  into  the  Hisp.ir  Va'.lcy  .in<l  beheld  the  lont; 
avenue  of  pc.iks  that  lined  the  w-i)  up  tUe  Hiiipac  Glacier  to- 
w.nds  the  unkiujwn  snowy  re',;ion:>  'hrough  which  lay  our 
iiUcntlctl  route  into  Balti.it.m.  VVe  reached  the  sommit  of  the 
Hispar  Pi>--^  on  J„]y  iS,  :ind  Askolc  or.  the  2t»lh,  our  slow- 
progress  beirij;  cau»td  by  the  exigencies  of  ihc  autvcy  in  wcatiicr 
that  was  oftcncr  bad  than  fair. 

We  left  Astcole  on  July  31  and  returned  to  it  again  on 
September  5,  tbe  inttnreoioK  time  having  been  spent  over  our 
cxpedhioii  us  tlit  BaJtoro  Glacier  and  the  atoent  of  Crystal 
and  Floaecr  Feahi.  Oa  September  10  we  embarked  «•  a  skin 
nil.  vUeb  cankd  m  do««  the  Shikar  River  to  ike  ladut. 
Wc  landed,  and  ta  balf  aiykoer  reecbcd  the  scattered  i^llage* 
of  Skardo,  capital  of  Baltntaa.  Of  our  iournc>-  from  Skatdo 
to  Leh  to  verify  our  instraments,  and  from  Leh  back  to  Srioagar, 
it  i»  unnecessary  to  apeak.  We  reached  AbbolUbod  on 
October  2S,  esactly  wfen  months  from  the  day  on  which  we 
left  ft. 


UNIVBRSITY  AXn  EDUCATIONAL 

INTELLIGENCE. 

OxKORU. — During  this  term  Prot  ClifkoB  is  lecturing  on  the 
upticalpiojierties  of  crystals,  and  other  lectures  and  practical  in- 
struc:ion  are  given  by  Mr.  Walker  a  iid  Mr.  White  at  the  Moseuni, 
by  Mr.  Baynes  .it  Christchnrch,  by  Sir  J.  Conroy  .it  liaUiol,  and 
Mr,  F.  J.  Smith  at  Trinity.  In  chemistry,  Nfr.  Fisher  and  Mr. 
Watts  arc  lecturing  on  inorganic  and  oi7;anic  chemistry  respec- 
tively, and  Messrs.  V.  H.  Veley  and  J.  E.  Marsh  .ire  demon- 
strators .-It  the  Muscain.  Mr.  Vernon  liareonrt  is  lectniiiig  on 
inui^anic  cbemistiy  at  Chriatebwcb,  aad  Mr.  O.  H.  Nagel  at 

Trinity 

The  professor  of  geology  announces  a  cnur^e  of  Icttun-s  i  r. 
ctuuuuiii;  geolofjy  and  geological  excursions.  Prof.  Kay  Lan- 
kester  is  gii  two  course,,  on  embryology,  and  on  the  pro- 
tozoa, rotiiLia,  MiiX  urocborda  ;  and  supplementary  lectures  are 
given  by  Dr.  Uenhain,  Mr.  j.  Baiday  ThonpaoQ,  Mr.  Boame, 
and  Mr.  Minchin. 

Prof.  Burdon  Sanderson  is  lecturing  on  the  ccr.tml  nervous 
system,  and  has  the  assistance  of  Dr.  Haldane  an<i  Wr.  I'cm- 

_r.  Vloea  is  leeturingon  outlines  of  classification,  and  h.is 
appoialcd  Mr.  P.  Groom,  of  Cambridge,  as  deuiunsitrator. 

At  the  end  of  last  term  a  a«m  of  £1^00  was  voted  by  CtKi* 
Mottwo  towards  dm  tenew*!  of  a  portmn  of  the  bnlldii^B  and 
hothouses  in  tbe  Botanic  CSarden.  Prof.  Vince  made  a  full 
report  on  the  condition  of  the  houses  at  the  end  of  last  jear. 
showing  that  all  were  old,  of  faulty  canstraction,  aad  to  dilapi- 
dated as  to  entail  a  heavy  annual  expenditure  for  repairs.  At 
the  same  meeting  of  Convocation  a  sum  of  £  1000  was  placed  to 
the  credit  of  the  delegates  of  the  Univetaitjr  Uaseami  to  be 
employed  at  their  discretion  for  the  maintenanee  and  improve* 
ment  of  the  collections  in  the  Museum. 

At  a  meeting  of  the  Ashraolean  Society  on  Mondav,  May  i, 
under  the  presidency  of  Mr.  E.  B.  Poulton,  Prof.  A.  W. 
Kucker,  F. R.S.,  gave  an  interesting  lecture  on  the  electrical 
conductivity  of  thir.  *j!m:-.  which  was  largely  attended. 

On  the  loth  iMst.  Lor  i  Ixr  lvm  will  give  the  annual  D:>yle 
lecture  ;  ;  Ik- Junior  Scientific  Club, and  on  tbe  l8th  the  Romanes 
lecture  will  be  given  in  the  Shetdonion  theatre  l»  the  Right 
Hon.  T.  H.  Huxley. 

Ca«i<kiugf..— The  term  forwhichMr.  I.  V.  Huchan.^n  I  i  ..S  , 
ms^  appointed  to  the  University  Lectureship  in  Geography 
eipiiei  at  the  end  of  the  present  term.   The  Committee  of 
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Selection  for  the  appointment  of  a  Lectnier  to  hoM  oOoe  for  the 
next  five  years,  will  meet  at  Gonville  and  Cains  Lodgeon  Maiy  3i. 

The  stipend  of  the  Lecturer  is  £mo  a  year,  and  he  is  required 
to  deliver  courses  of  Lectures  in  Geography  during  two  terns 
at  least,  and  to  give  informal  instruction  and  assistance  \a 
students  attending  bis  lectures,  and  to  promote  the  study  of  his 
subject  in  the  University.  Tbe  retiring  lecturer  is  re-«iigible^ 
Candidates  are  to  send  their  names  and  testimonials  to  tihe 
Master  of  Gonville  nnd  Caitu  College,  on  or  before  May  27. 

The  first  .\rnoUI  Gcrstcnberg  Studentship,  of  the  value  of  ,1^90 
I  a  year  for  two  yevs,  will  be  competed  for  in  May,  1S94,  by  men 
or  women  who  have  obtained  honours  in  either  part  of  the 
Natural  Science  Triixs  ,  .nud  whose  first  term  of  residence  was 
not  earlier  than  the  Kaster  term  18SS.  The  subjects  of  examina- 
tion are  I.ORic  un!  Psychology,  and  the  successful  fundidatc 
must  undertake  to  j  uisue  a  courvc  of  philosojiliicnl  study. 

Applicalions  for  permission  to  occupy  the  L'nivetMtj 's  tables 
a:  the  Zoological  stations  c-f  N;<ple»  ;ind  I'lyniouth  arc  invitetl  ; 
they  ihould  be  adJrcaicd  Iti  Pioi',  Newton,  and  re.ach  him  i>n  or 
before  ^!ay  25. 

The  names  of  Prof.  John  Couch  .\dam$,  and  of  William, 
seventh  Dake  of  Devonshire,  have  been  inserted  in  the  Ibt  of 
Benefactors  of  tbe  University,  recited  at  the  aumal  Commemora. 
tion  Service. 

The  plant  for  the  Sedgu  ick  Memwial  Meaewm  «f  Geology, 
prepared  by  Mr.  T.  G.  ladianii,  A.R.A.t  «m  mtpiovMl* 

Sa  large  majority,  in  the  senate  en  Thundaj  laat.  Tne  werle 
consuuetion  cannot  however  be  begun  vntll  the  finnooes  «f 
the  Unlvaimtr»  wbich  this  year  show  a  deficit  of  some  £^eaa, 
are  in  a  move  eatlsfiictory  state.  A  pfopceal  to  nise  fiiada,  bjr 
increasing  the  capitation-fee  paid  by  masigndnatca  ftom  ITS.  to 
40s.  a  year,  is  now  before  the  Senate. 

Alfred  Eichholz,  B.A.,  first  class  in  both  parts  of  the  Natural 
Science  Tripos  1891-92,  with  distinction  in  physiology,  has 
been  elected  to  a  Fellowship  at  Emmanuel  College.  Mr. 
Eichholz  has  already  published  papers  of  interest  00  ph/siO' 
logical  and  anatomical  sntijecta,  Mid  his  electloB  lellects  great 
credit  on  his  oolite. 


SCIENTIFIC  SERIAL. 

tialUlin  .  /  //.(•  A'  :.'  York  Mathoiiatiial S,  ,  u  : y ,  v  .].  ii.  nij>. 
5,6  (New  'kork,  1893).  -The  earlier  nnmher  ojicr.s  with  an 
account  of  the  theory  of  substnutii.n>  (pp.  S;,-ic6i  ty 
Prof.  Oskar  Uolza.  This  is  a  warmJy  apiprccuuve  tiuti.  e  oi"  I  )r. 
I".  N  Cole's  translation  of  Net  to'*  "Theory  of  Snbstituti  n, 
and  its  Applications  to  Algebra,"  to  which  attention  hastcceiuiy 
been  drawn  la  onr  oolnmns  (sec  Nature,  pp.  338,  339}. — Or. 
M.  B<>cherina  bit  of  mathematical  history  (pp.  107-IC9)  calls 
attention  to  a  remarkable  memoir  by  Enler  ("  De  motn  Vibntorio 
T\-mpanorum,"  1764). — Na6comainaa  paper  read  heifote  the 
New  York  Mathematical  Society  by  Dr.  T.  Cra«  on  some  of 
developments  in  the  theory  of  orainaiy  differential  eqaatioaa 
(pp.  119-134).  This  is  likely  to  be  uscAil  to  students.  Another 
paper  read  before  the  same  Society  is  one  entitled  *'  On 
a  General  Formula  Cor  the  Expaosioo  of  Functions  in  Series," 
by  Prof.  Echols  (pp.  t JS-t44),  wtuch  is  intended  to  be  x 
lirief  exposition  of  a  general  theorem  which  form*  tbe  basis 
of  a  series  of  papers  on  certain  determinant  forms  and  their 
applications. — A  short  note  follows  by  Dr.  E.  McCUotock  on 
the  early  history  of  the  non-euclidian  geometry  (pp.  144-147),  in 
continuation  and  part  correction  of  his  previous  note  in  No.  3  of 
this  volume.  It  liiscusses  the  claim  to  priority,  brought  forward 
recently  (>>•  Pr-.l,  HeltraiEii.  of  S  iccheri  U733)  in  his  "Eudidasab 
omni  nu:vo  \'in(licai.;s  '  as  ag.iinst  Lobatschewsky. — "Nolea" 
and  "  new  publications"  complete  each  number. 


SOCIETIES  AND  ACADEMIES. 

London. 

Royal  Society,  February  "On  a  Portable  OpblluU- 
mometer."   By  Dr.  Thomas  Raid,  daqsow.  Commnnkaled  by 

I-ord  Kelvin.  P.R.S. 

The  object  of  this  instrument  is  to  nienu  re  the  curvature  of  the 
central  area  of  the  cornea,  the  polar  or  optical  zone,  and  a.s  this 
polar  zone  is  the  pArt  of  the  cornea  utilised  fur  distinct  vision, 
tbe  iasuuui«at  fumisttes  aii  ihc  data  practically  r«<jutsite  for 
the  disgitoeis  and  measurement  of  corneal  astigmatism,  li*  use 
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may  be  c-  .lendcd  ■.'>  the  niL-a^uiemi-nt  of  convex  Cijncavc 
reflecting  surfacL^  within  tile  \\\\.\\\.^  of  thi's  in»trumeni,  r..-.  frii:ii 

6lolOmm5.  of  radios. 

The thcor)'  uf  i;:>conttructionulwsietloiiaparticularapplicatioa 
of  the  fi.Miiwint;  well-known  optical  law  : — that  when  two  centred 
optical  systems  are  so  combined  that  their  principal  foci  coincide, 
the  ratio  of  the  »iM  nf  Uiu  i>-i]rc;  to  nf  the  image  formed 

by  the  combined  systtni^  K  tfjuai  to  the  ratio  if  the  principal 
f'Ciijfthf-  'wn  o;iiii..nl  ".Vit-.Ttu  .nljai-Viit  revpei-tivcly  tn  abjcv.t 
and  tma^e.  The  :wu  uptical  sy^tcuii  in  thii  case  are  a  convex 
Ien<  and  the  cornea  as  a  reflectini;  surfie^  th*  object  bdqg  in 
The  principal  focus  of  the  convex  len*. 

The  in»tiumcm  is  composed  of  the  following  puU  X  Kn  mpbmtic 
lea»  of  26  nuns,  focus,  a  rectaoKuUr  prism  netitratited  in  the 
vimal  axis  by  acoMlkr  priani»  ime  tide  of  the  rLct^ni^ular  prism 
bring  adjaceat  ta  the  lens  tad  in  Iris  diaphragm  Uii^  op|K»iie 
to  the  othei  «id«  bl  the  RfadpRl  focus  of  ih«  kos.  Befaind  the 
fMUB  Ji  s  tdeieops  wha  *  doable  imaf  e  pricai  fixed  la  front  of 
the  olject  gless  of  the  telescope,  wbk»  has  imeMj  the  same 
focd*  IS  that  of  the  aplanattc  lens.  Ckw  wiiw  ai  (u  principal 
f'Licut  are  viewed  by  a  Ramsdeo eye-piaco. 

Before  using  the  instrumcot  it  la  ctaortial  Ant  the  cross  wires 
afaoald  be  distinctly  seen  at  the  punctum  remotum  of  the  observer. 
The  od}«iited  io^trument  is  held  in  the  observer's  left  hand,  which 
rests  on  the  forehead  of  the  patient,  the  diaphrat(m  being  directed 
'o  a  luminous  source  to  the  right  of  the  observer.  When  the 
observed  eye  is  directed  to  the  central  or  fixation  point  of  the 
instramcni,  the  ima(>e  of  the  diaphragm  in  the  cornea  can  only 
be  distinctly  seen,  when  the  principal  focus  of  the  li  tis  coinciiic-s 
with  the  principal  focus  of  the  cornea,  the  point  of  coinci  Icncc 
ot  the  princtpa!  fori  heiftf;  foun  1  by  moving  the  inslnimeut  to 
and  fro  Die  im.i;;c  oftlic  diaphragm  by  means  of  the  duuiilf 
image  prism  appear*  a*  twa  imajfes  in  the  centre  of  s.\\t  iicld, 
when  the  visual  line  of  the  observer's  eye  is  pcrpi  n  lu  ular  to  tlit.- 
fvirfacc  of  the  cornea,  through  which  it  passes.  If  ih''>ir  ini.ij;cN 
are  not  seen  in  the  centre,  their  positnin  in  lu-ntes  the  Om-ction 
of  the  angle  (t.    The  «i?«  of  the  corneal  im.i^e  liein,;  con-.tint 

mm*. )  the  image*  are  liroiii;ht  ir',ii.>  cxuvt  ■jonl.icl  by  i.iit.iblr 
rariations  of  the  iris  diaphrajjm.  By  usinL;  a  circular  object,  th<- 
circnlar.  elliptical  or  irregular  form  ofllie  iin,i^;e  rcveaU  al  onui- 
the  condition  of  the  surface.  When  th«  iuiajjcs  xiz  elliptic,*], 
the  minor  axes  of  the  two  imana  are  to  be  brought  into  the  same 
straigbt  Unc  by  a  rotation  of  tae  telescope,  and  similarly  with 
the  aajar  axaa. 

anl  diflbencca  ia  the  siae  of  the  diaphragm  correspond  to 
diflieRaeealadloMtiepoiMr,  CBchmilliBctRofiUiEmace 
ia  diaoMter  eomapoodi^  10  thne  dioptiea.  Hia  aoMNUt  of 
astigmatina  IB  dtoptiet  can  (bos  be  read  off  oo  agndaatod  acate 
fixed  to  the  ioatnuncBL 

This instmiaeatftadsocrtiini^towidiiahalfadMpiK,  tvlikh 
between  7  and  Saima.  of  ndina  of  canratnie  is  equivalent  to  -ofts 
nims.  of  difference  of  radius. 

April  m— "The  Potential  of  an  Anchor  Ring,  "  by  F.  W. 
Dyson,  Fellow  of  Trinity  College,  Cambridge,  Isaac  Newton 
student  in  the  Uni^fersity  of  Cambridge  Communicated  by 
Prof.  J.  J.  riiomson,  K.R.S. 

This  paj.er  ii  a  continuation  of  some  re»ea.'-che=;  on  ring^  pub  ' 
lished  in  tlic  I'hil.  Trans.  1893.  Asystcm  of  solutions  of  La[ilace'-> 
equation  applicable  to  sp.ice  intidt  an  anchor  ring  is  found.  By 
means  of  theac  and  the  value  of  the  potential  at  exlemal  points 
found  in  the  pre  v  1  ou  s  paper ,  the  potential  of  a  rinw  at  interna!  points 
i-  found.  The  stability  of  the  annular  form  of  rotating  gravitatint 
fluid  is  di'^cu^^ed  ;  the  rint»  form  is  shown  to  he  stable  for  f.uted 
and  twilled  disturbance!;,  but  unstaMe  for  long  beaded  ones. 
The  polcutial  of  a  ring  af  jjraviutmg  mattvr  whose  cro-;s  section 
is  elliptic  isobtained.  .\pplying  the  result  to  .Saturn' .  .y  .tcm. 
it  is  shown  that  for  his  nng  to  be  continuous  tluid  li*  dcn&ity 
maid  have  to  be  100  times  that  of  the  planet.  The  steady 
ootiao  of  a  single  vortex-ring  of  finite  cross  section  in  an  in- 
finite fluid  iadiacnaaed,  and  aiao  die  notion  of  a  number  of 
VBitex  riaga  oa  the  same  axis.  Numerical  caicnlatioos  are 
taiciad  tola  Iw  the  pafticttlar  cases  of  a  vortex  stag  lallowodbgr 
aaotber  of  c<)Bal  str^^th,  a  vortex  ring  appraecfaiag  aa  iaSaite 
plane,  and  one  passing  directly  over  a  spherical  obstade« 

Pbyaical  Society,  Aj  ril  jS.^Prof.  W.  L.  Ayrton,  F.R.S., 
Past-President,  in  the  tliair.  --  Adjourned  discussion  on  the 
viiGOsilj  of  liqaids,  by  Prof.  J.  Peny,  I.  Grabain,  and  L.  W. 
Rcatk,  Froi  Pany  ftad  a  eoauDoaicatioa  he  bad  i eoei«c4  from 

NO.  1828.  VOL.  48] 


i'rof,  Maurice  l  il.'gcrald  on  the  subject,  in  which  the  latter diw 
cusses  the  corrections  necessary  /or  reducing  the  result'  obtained 
by  circular  motion  10  the  correspond ini;  motion  in  plane  layeis. 
lie  -.hows  that  in  addition  10  the  circular  mo;;on,  the  effect  is 
complicate*!  by  radial  Row  due  to  "  cc-ntrifu^.^l  head,  '  which 
causes  tiie  liquid  to  pass  outwards  near  the  lultom  of  the  trongh 
and  inwards  across  the  edge  of  the  s-aspended  1  ylinder,  with 
continuations  alongthe  'SAe-.  of :lii.- noai^h  itid cyliriJet.  'iaking 

I  +'  11 

this  motion  into  account  the  is>imula  :=  Ar  is  de- 

r 

duced,  wbeia  v  b  tb*  velocity,  y.  the  viicaaity,  A  and  B 
arbitrary  coaalaBts,  and  t  a  cooatant  dapeadiac  on  the  ladial 
flow.   Whca  «  a«  o  the  fonaala  ledncat  to  eqaation  (5)  of  the 

paper,  whilst  if      -  a^it  boooacavB-^  .  Tb*  aubjeet  of 

critical  velocities  la  aoa-tarbalnil  laotipa  i»  referred  to,  and 
some  probaUa  ^iCtt  of  Aa  anooHiIoBi  wwtioda  of  density  and 
vtscoiiiy  of  spcna  ejl  aoticed  bj  tht  authors  of  the  paper  ate 
pointed  oat.    Prof,  Perr]r«  ia  Anther  reply  to  Prof.  Osborne 
Reynolds'  comments,  said  he  understood  Prof.  Reynolds  to  have 
proved  that  friction  was  proportional  to  velocity  when  the  motion 
,  was  steady.  .  Experiments  he  (Prof.  Perry)  had  made  with  discs 
I  of  iron  and  gUns  in  revolving  mercury  seemed  to  show  that  iMa 
I  was  not  the  case.    On  replacing  the  mercury  by  sperm  oil  he 
I  found  that  up  to  a  certain  speed  friction  was  strictly  proportional 
to  velocity,  whilst  above  that  speed  friction  varied  as  r>'^*. 
,  Coloured  streaks  in  the  liquid  remained  unbroken  even  at  the 
highest  .speeds.     He   thcrefoie  conchhled  that  continuity  of 
the  streaks  was  not  necessarily  accompanicrl  by  a  linear  law  of 
frictii;n.  -.Mr.  K.  (_'.  Riiiuii,;tun  re.id  a  piipH.-r  on  Kiniinoiu  dis- 
chari^ci  in  electrodelcss  vacu'..iii  tulfc.--,      The  luminous  rings 
I  produced  in  exhausted  bulbs  and  tul>cs  Uy  discUarguiL;  I.cyd<rn 
jars  through  coils  surrounding  them,  had,  he  said,  been  .attributed 
by  Mr.  Tesla  (Elf(.  Kn^.  ot  Nftv   Yi>rk,  July  1,  1S91)  to  the 
,  eiec:io>[atic  action  ui  t?,t-  surrouiulin^;  wire  tather  than  to  the 
rapidly  varymjj  tnas;nctK   induction  through  the  rarefied  ^.a-;. 
The  present  paper  <iescribe--  icveial  experiments  bearing  on  this 
point  which  icad  the  author  to  conclude  \\m  varjir.g  magncLic 
induction  Is  the  chief  cause  of  the  luminous  rings.     They  also 
show  that  a  superposed  electrostatic  field  greatly  assists  the  pro* 
duction  of  the  luminosity.     Most  of  the  experimcats  described 
were  performed  before  the  meeting,  some  of  the  effects  beiog 
paitienlarly  biilliaat.  laanccxperimeataaaihaustedbalbanB 
placed  wilhia  a  coil  ooaaecting  the  oatiide  coatings  of  two 
Uvdenjaiaaadpbead  between  two  meial  platoa^  which  conld 
be  canaectcd  at  will  with  the  oalalde  of  either  Jar.    The  aparic 
gap  between  the  inner  coatings  was  then  arnutgcd  ao  that  no 
luaiaon^  was  seea  ia  the  bulb.   On  coaaeclJag  ooe  or  both 
the  netaf  plates  with  the  jars  in  such  a  way  as  to  increase  the 
electrostatic  held  through  the  bulb,  bright  rings  immediately 
.  appeared.    An  electrostatic  field  produced  by  a  small  induction 
I  coil  connected  to  a  piece  of  tin-foil  on  the  bulb  caused  the  rings 
to  form  at  irregular  intervals  when  the  discharge  of  the  jars  and 
coil  happened  to  be  properly  limed.    In  another  experiment  two 
loops  of  wire  in  «erie*  were  u<;«l,  and  when  put  on  tlie  bulb  in 
such  a  way  a%  to  pro<iucc  a  large  magnetic  ettccl  but  small 
c)cc1rt«tnlif  field,  l)rij;hl  rings  appeared,  Imt  if  the  magnetic 
effect >  of  the  coils  opposed  each  other,  whilst  the  electrostatic 
field  was  increased,  no  rin^s  were  seen.     The  subject  is  treated 
mathematically  at  some  length  in  the  par"  r,  the  tiroes  at  which 
the  maximum  values  of  tlic  current,  the  potential  difference  x 
between  the  outside  ofthe  jarsandtherateof  chitn^vof  current 
occur,  as  well  as  the  values  of  their  successive  maxima  being 
determined.     The  influence  of  si^e  of  jar>  is  considered, 
and  the  time- integral  of  rate  of  change  of  currcat  on  which  the 
effect  on  the  eye  dcpenas.  expressed  as  a  geometrical  series. 
Taking  an  approximation  the  autborshows  that  the  time-integral 
is  roughly  proportional  to  the  fourth  root  of  the  o^Micitj.  Large 
jars  are  therefore  theoretically  only  slightly  better  than  saiall 
ones,  and  this  agrees  with  observaliMi.    Oathe  salgectof 
apparently  aadoaed  discbarges,  sucfa  as  are  seea  wboi  dis- 
aMi^ia  pasathnnch  a  coaraespinlwoaadon  an  exhausted  tube, 
the  author  «id  he  bad  obaenred  that  the  discharges  were  really 
closed,  but  the  retain  part  much  diUnaed  and  of  feeble  intensity. 
Expcrsments  were  ednblted  ahowing  that  tindur  son^e  circum- 
stances an  eahausled  bulb  acted  like  a  closed  metallic  circuit, 
whilst  under  other  coaditionii  dissimilar  effects  were  produced. 
Another  experiment  was  shown  in  which  a  faint  luminous  ring, 
prodaoed  by  a  siBgle  turn  of  iotalated  wire  round  a  bulb,  wa.« 
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J  the  wire  with  the  finger.  The 
rdw  ilibireil  that  CuHriiap«d  luminontie*  cooul  be  prn- 
dneedbgrmtatiog  an  edunited  tube  in  Iha  clactraataiic  field 
pBodttGcd  by  a  ehaifad  ebooite  or  elan  end.  Dr.  Saropner, 
•MaUng  of  ihe  aiipaKiitlf  undoiad  ducbaijieti  poiated  oat  that 
tMjrtn^httedotMrilimdi  tlw  wire  ibrmittg  the  primary  cir- 
Cait,  in  the  same  way  as  the  coil  of  a  tranaformer  might  be 
arranged  to  act  partly  an  primary  and  partly  a«  secondary.  Mr. 
A.  P.  Trotter,  after  referring  to  Dr.  liottomley's  researches, 
said  it  was  inportant  io  discussing  such  experiments  to  distinguish 
between  electrostatic  and  electromagnetic  efiiects.  In  Mr.  Camp- 
bell Swtnton's  experiments  the  luminosity  always  appeared  to 
get  as  far  away  from  the  wire  as  possible  and  to  be  at  right  angles 
to  it,  whereas  in  Mr.  Rimington's  the  luminoos  portions  were 
close  to  the  wirt  With  a  view  to  purilin|»  the  discharge  in  ^Tr. 
Swint«in'>.  tiibcj  he  had  made  a  iipht-ar>v;lt-i!  bend  in  ihc  sp'.r.xl 
surroundmg  tiie  ti:l>f,  ibe  rouli  of  which  was  to  make  the 
luminosity  discontini:ou'<,  one  fnd  of  the  break  being  bifurcated. 
In  all  Mr.  Swintor.  s  cx^>criiiH-nts  brush  discharges  surrounded 
the  wire.  PrDf.  S,  I'.  'riMmpvon  thoiinht  an  clectroslal it- 
field  would  aid  r.  liiscliarijc  even  if  its  direction  w»»  not  the  same 
as  the  I^.M.  I  dat  tn  yaryiii;;  magnetic  induction.  Plante  had 
found  that  vacuun.  l;ibcH  through  which  800 cell*  were  insufficient 
to  produce  a  iiisi;har^;e,  imtned lately  allowed  a  <iisc:hari;c  to  pass 
when  a  rubbed  cbotjitc  ri>il  was  brougJii  within  aUial  jo  feci 
distance.  This  effect  was  found  to  be  independent  of  the  direc- 
tion of  the  disturbing  field,  Analuj^tiu^  ctTects  had  also  been 
olbierfid  hjr  Prof.  Schuster,  and  described  in  his  Rakerian 
IcCtltrei  Mti  E.  W.  Smith  regarded  the  stresses  set  up  in  the 
■Mdnm  at  ouuibtiT^  a  wy  iligM  cause  acting  on  a  substance 
iilmftdr  itTRimd  wmm  le  DiMMiig  pobt,  being  soflicieot  to 
cane  ImakiiQwo.  Mr.  Blikcila|t  iDqiiicd  if  the  dKteu  wm 
the  amroe  if  the  tedtutkM  eoOj  wed  i»  one  of  the  eaperitoewta, 
was  replaced  by  an  electric  mnehine,  and  whether  the  dincdaii 
of  the  field  «o  produced  ittflaenccd  the  retidt.  Mr.  W.  R. 
PUgeon  said  closed  circuits  were  necessarr,  and  he  had  found 
h  very  difficult  to  produce  discharges  in  tunes  unless  the  ends  of 
the  primary  wire  were  brought  together.  In  his  reply  .Mr. 
Riiain|[t«»o  taid  each  turn  of  the  luminous  spiral  formed  a  com> 
niete  circuit  of  itielL  The  phenomena  observed  by  Mr.  Camp- 
bell Swinton  were  quite  different  to  those  he  had  libowa,  aad 
doe  to  different  eaaaes.  Mr.  Swintoo's  spinUa  wne  letKmed, 
nnd  were  dee  to  phaephomeence  of  the  glawi 

Zoolo^eal  Society,  April  i8.— Sir  W.  H.  Flower, 
P.ft.S.,  Pretideot,  in  the  chair. —The  Secretary  read  a  report 
mthnaddkiouthat  had  benn  nmde  to  the  SocletyS  mena- 
gtii*  ddiinK  the  aonth  of  Mareh,  and  cntled  apedal  «iei>iion 
to  three  Whhe-taikd  Gnn*  KCmmtkt^  gm)  ttom  tbt  Trans- 
vaal (a  male  and  two  fenalaa),  obtained  hfwudtm*  March  7. 
and  to  three  Springboks  {Cauf/a  «w4«rf)  maa  S«ttth  AMca, 
deposited  by  H.R.II.  the  Prince  of  Watei.— Mr.  Sdater 
exhibited  and  made  remarks  on  a  specimen  of  a  curious 
variety  of  the  Pig-tailed  Monkey  (A/<uiu  ui  Hfw$tstrimi$)  ftom 
the  Raram  River,  Sarawak,  lately  living  in  the  -Socic^y^  nana- 
gerie. —Mr.  Sclaler  read  a  communication  received  from 
General  .Sir  I^thian  Nicholson,  Governor  of  Gibraltar,  respect- 
ing the  Karbary  Apes  (.l/ivA-HT  /•twaw)  living  on  the  Rock  of 
Gibraltar,  which  were  staled  to  have  increased  of  late  years, 
and  were  now  supposed  lo  be  nearly  sixty  in  number. — Mr.  W. 
L.  Selater  made  some  remarks  on  the  principal  animaU  noted 
in  the  Zoological  Gardens  of  Antwerp  and  Amsterdam,  which 
he  hnrllateh' vi-ii'm?  — A  comnitinicntinn  w;i<  lesd  from  Mr. 
A-  1".  Shipley  c  intainin^  au  .iccoiini  n(  :lir  :imt<imy  and  his- 
tolotiV  of  two  0«phyre«i»  worm'^  ot  the  i^enus  Sifiin.'ti.'tit  fryra 
Ziniibar,  together  with  a  few  obMrvaiii>ns  on  Sip  mcuji  Is  in 
general  —Mr,  Oldlield  Thnmais  Rsve  «n  <tccounl  01  a  small 
colb.ti  nof  Mammals  obtained  m  rtf.:r:il  Pciu  by  Mr.  I. 
Kibmw<l,i  Amongst  sevcial  »pc€ic:»  tepftsentcd  in  this  col 
Iriii.i:,.  .  itliiT  new  iir  of  such  interest  as  to  deserve  a  rectird 
was  t  pccuUy  note<l  a  new  fofm  nf  Rodents  of  the  family. 
Muridx,  lir'iponed  to  be  called  L'hlkf»myi  std-mntni.  —  Mr. 
H.  J,  KIwfs  read  a  communication  from  Mr.  W.  Warren 
deacribing  a  lari;e  numlier  of  new  species  and  new  genera  of 
Motha  of  ibe  faiuily  Geometridx  in  Mr.  Elwcs's  collection, 
from  Sikfcim  end  other  distrieta of  India.  Note*  on  the  loeali- 
tiea  and  on  other  pointi  were  added  by  Mr.  Elwes. 

^Qeological  Society,  April  26.— \V.  II.  Hudleston.  F.R.S., 
Pniideni,  in  the  Chair. — The  following  communications  were 
nad :— The  origin  of  the  cryitalUne  tchiatfof  the  Malvern  Hilli, 
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by  Dr.  Charles  Calbiway.  Tbia  paper  \ 
ofthrc*.  Inthe&atofiliiMa^wbttliedhith«^iMr«rr(K7Mrf' 
in  1SB7,  the  anther  conteadiM  that  wm  of  the  fae&nee  end 
achiits  of  Malvern  were  Ibrmad  out  of  Ig^ieow  lOcka.  In  the 
second,  whii^  appeared  in  the  Jonmal  in  tSBg^  he  diaenaoed  the 
origin  of  aecondary  mineral*  at  ■hear.sonei  in  the  Mdven  rocks, 
and  arrivcii  at  the  coocluaiob  thataU  the  mica  and  mnch  of  ihe 
felspar,  to  say  nothing  of  quarts  and  other  minerals,  were  of 
secondary  origin.  In  the  present  paper  the  author  first  pointed 
out  that  some  of  the  most  imporiatit  mineral  changes  described 
in  his  second  communication — such,  for  example,  as  the  000' 
version  of  chlorite  into  biotite — had  since  been  conBrmed  by 
independent  investigators.  He  held  that,  as  a  whole,  the  gneiises 
and  schists  of  Malvern  had  been  formed  by  the  crushing  an  J 
•shearing  af  eon^rtlidated  ifjneou?  rf>elt<s  ;  bat  he  did  not  deny  the 
pos-sibilily  that  licrc  arni  ihcrc  the  foliated  str.ictune  might  havv 
I  tieen  pttxluccd  in  a  bi»e<i  io  the  first  stage  of  metamorphism 
[  the  diorite  iirgranitc  was  crushed  and  decomposril.  This  >li^htly 
I  compressed  rock  couhl  be  traced  step  hy  step  into  a  tvpical  ijneisi 
or  schist.  The  of  |>re3.sure  pro^; restively  increased,  and 
the  mineral  and  cheaiicai  changes  became  proportionately 
greater.  Reconstruction  set  in.  The  process  of  metamorphUm 
did  not  always  follow  the  same  linM.  Felspar  wsus  somelinies 
criijhe>i  into  se.rnis  of  fraj;mL'nl5.  and  tlicsi-,  by  partial  re  f;}sion 
and  pressure,  weic  .nveitcd  inio  t;nciss(ise  lentitlcs  of  quart.- 
andfelsp.ir.  Intervening  chlorite  was  chanjjed  to  biotite,  or 
even  to  uiuiicuvitc  ur  tericite.  'i'iia^  a  typical  i;neiss,  consisting 
of  quartz-felspar  Icnticles  in  a  felt-work  of  mica,  was  formed  out 
of  a  diorite.  Sometimes  the  felspar  was  reconstituted  without 
becoming  fragmestal  sand  it  waathen  deposited  on.or  it  included, 
idiomorphic  mica.  Ore  aoda  ltme  felspar  mfebt,  by  a  prooesn 
of  corrosion,  be  converted  into  <^uarts,  ornaoda-fielsMr,or  both. 
In  an  early  stage  of  mctamorphisra,  the  rock  was  often  dirty  and 
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leltaa  throogh  the  abandanoe  of  chlorite  and  diascmhMteil  ifoo 
oiride.   The  former  being  changed  to  mica,  and  the  latter  beinff 

either  absorbed  in  the  production  of  biotite,  or  reconstituted  in  a 
crystalline  form,  a  sound  clear  gneiss  was  the  result.  In  the 
completed  product,  the  aigns  of  crushing  and  shearing  WOfeoAcD 
entirely  wanting.  Even  strsnn-shadow-.  were  rare  in  h.  The 
mclaroorphisoi,  however,  was  demonstrated  in  numrront 
localities  by  tracing  the  gradatiunii  inch  by  inch,  and  by  ihe 
subsequent  study  nf  tari>e  nnmbers  of  microscopic  slides,  in 
which  the  transition  was  still  more  clearly  seen  than  in  the  field. 
The  classification  nfihe  Malvcrti  «chi«r«  oriijinally  proposed  w 
somewhat  enlarged,  i!ic  injcclion-sthists  beln^;  subdivided  into 

fll  Seht«ts  nf  priniar  y  iniecti'>n,  in  which  i-ne  roik  wa»  injected 
into  another,  ar.rl  \  .^chi-is  ofsccomlary  injection.  forme<I  by 
the  iiil'iliration  of  >.esontlary  minerali,  along  Uiear-pituies.  One 
of  the  most  1  nipr,rt. in t  of  the  chemical  changes  produced  in  the 
conversion  '  f  a  <l;oritc  info  an  acidic  schist  wit'  the  elimin.ition 
of  magnesia,  'llus  was  pruvei!  liy  analysis.  The  recent  researches 
of  .Mr.  Alex.inder  [ohnstone  had  shown  thai  even  in  the 
InlMiralory,  all  1  at  the  urdiriary  tciiiper.Uiires,  carbonated  Waters 
were  able  to  remove  magrke«ia  Irow  ceitain  of  its  combinations 
with  silica.  The  reading  of  this  paper  was  followed  by  a 
discussion,  in  which  the  President,  Prof  Bonney,  Mr.  Ilarkcr, 
Mr.  Rutley,  Prof  Hull,  and  the  author  took  part.— Supple- 
menury  notes  on  the  metamorphic  rocks aronnd the  ShapCranite 
by  Alfred  Hadwr^  and  J.  S.  Hair,F.1tS.  TU* paper centMoa 
soose  addlthMtt  anid  comecitoas  to  the  work  aanntted  to  the 
Softety  by  the  anthon  on  a  previou-s  occasion  (*ee  ^Mrf.  y^ttrm. 
Gwl.  Sk.  vol.  xlvIL  p.  266).  In  the  present  eomnanlcaiion 
special  attention  is  paid  to  the  alteration  of  a  group  of  basic 
volcanic  rocks  by  the  granite.  Sowe  remarks  were  saade  ob 
this  paper  by  the  President,  Mr.  Rnilcy,  Mr.  Teall.  Mr.  Hariter 
and  Mr.  Marr  replied. 

LftuMm  Society,  May  4.— ^Frof.  Stewnit,  PMrfdent,  tn  the 
chrtr.— Dr.  R.  B.  Sharpe  eahiUlcd  some  new  and  rare  birds 
from  Borneo,  and  made  remarks  upon  the  singnlar  diitrilnitiott 
of  the  genera  to  which  they  belonged.  On  behalf  of  Miss  E.  M. 
Sharpe  he  aUo  exhibite<I  both  sexes  of  the  lame  and  cncoona  of 
arareulkwurm  moth,  Cjifm/fci  /rjicie  from  Lagos.  Prnf.  J.  R. 
Farmer  exhibited  under  the  miCTO>cope  some  prep-iratiooa 
showing  .attraction  spheres  in  Hepatic  <^porc<:,  and  gave  the 
result  of  his  recent  researches  on  the  subject, — Mr.  Thomas 
Cbri»lv  eshibited  some  curious  variations  in  foliage  in  pl.m"  s 
of  a  S'fit  n/iti  from  Hra/il,  reare<l  from  the  »ttme  |WhI,  atiii 
showed  also  a  speciiiien  of  J:ty/irojy/fH  Ci\a  in  fruit  — Mr. 
W.  U.  Hemsley  showed  two  britisb  plants  which  were  interest' 
teg  an  account  of  the  localities,  naowly  £mfitrmm  mignm 
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from  Dorset  'where  Mr.  C.  B,  Clarke  had  seen  it  growing  on 
Poole  HarVxjur  s]>l-  th  uigh  it  had  not  l>een  included  hitherto 
ia  the  county  Aotat,  and  .SViV/a  mu/.it'  with  prolnnged  brar's, 
usaally  regarded  ai  an  introduced  gir  len  forrn,  whi:)i  b:»  1  tici  ri 
found  growing  apparently  wilfl  m  1  woul  tumt  Ashford,  Kent. 
— Mr.  Alfred  Sanders  then  re.iii  .1  j  .if.«r  on  the  ^vntMUftHcm 
of  Mfxhtt  glutimat*,  a  fish  allied  (o  the  Lampreys- 

DOBLIK. 

Royal  Dublin  Society,  April  iq. — Prof.  .A.  A.  Kam- 
baut,  A«ronorrier  Kny.i!  fur  Ireland,  in  the  ch.iir  -Dr.  J. 
Joly,  F  ,  iicsi;ril)ed  a  method  of  detecting  the  ctistence 
ofvaiia'  lc:  ^tars  l>y  cantiiuirnu  photonit-t ric  rjbierva'ions  from 
night  tn  :r.L;hl  .m  uriii;!)*  <if  st-iis,  by  rvLt'vm,::  the  iii).iL;e  of  the 
group  upun  a  phaiographic  (jlatc  ha»iinj  a  5I0W  eccentric 
circular  motion  within  the  telescope,  so  that  the  ima^'es  <jf  the 
individual  stars  appear  as  circular  traces  u)>on  the  plate. 
Variations  in  the  intensity  of  any  (race,  not  common  to  all  the 
liBear  iaiages,  indicate  a  variability  of  laraiiXMity  in  the  parti 
CBlarJtar  iliiifriMBg  (be  trace.— Prof.  A.  A.  Ramlwiiit  read  a 
MBcr  on  the  diftartion  of  phoiograpMe  ilar  ioiaget  doe  to 
nfiMtiaa.'— The  uml  fonnaut  of  nfinwlkn  by  which  the  rela- 
tive peibioa  of  one  itv  witlirenidtoaiiothcr  may  be  corrected 
ibr  tai*  effect,  neb  at  those  pnbliriied  lately  by  the  author  in  1  he 
Aarpnomiuk*  /faeJkrithten,  No.  3I3S>  ue  alrktly  applicable 
only  to  ooe  definiie  instant  of  time.  It  is  |ioaiiMe  to  keep  only 
one  star  absolutely  fised  on  the  plate  by  means  of  tbe  slow 
motiotts  in  K.  A.  and  declination,  and  the  cbanges  in  the  amount 
of  the  diHerential  refraction  will  cause  any  other  Mar  to  alter  it« 
position  on  the  plate  if  the  exposure  is  continued  for  any  con> 
sirierable  time.  The  effect  of  this  change  is  that  all  stars  on 
the  plate,  except  that  used  to  guide  by,  are  more  or  less  dis- 
torted. The  paper  contains  tables  giving  the  amount  by  which 
the  refracJion  changes  at  variou?  declinations  antl  hour  angle*, 
and  fruni  these  the  atnouiit  by  which  a  star  im.a^je  on  (he  plate 
ti  distorted  in  passtnc  from  any  hrmr  ai'.(;le  to  any  other  can  be 
readily  compaled.  For  instance,  it  is  shown  that  an  equatorial 
«ar  whose  distance  and  po^iiion  anfilc  from  the  guiding  star  are 
1 400"  and  45*  would,  in  passing  from  an  hour  angle  of  4h.  to 
orseofjh.,  be  distort ei!  in  K  A,  by  5' lio  and  in  declination  by 
7  iyS.  It  appears,  however,  that  if  the  aenith  distance  doej 
no4  exceed  60  and  the  exposure  is  limited  to  a  qnarlcr  of  an 
hour,  ihf  distortion  will  not  exceed  o"'2,  and  that  if  the  correc- 
tioos  arc  compulcii  fur  the  middle  of  ihc  exposure  and  the 
measures  made  from  ihe  middle  of  (he  slightly  aistorted  image 
no  error  wilt  arise.  -  Prof.  T.  Johnson,  exhibited  Gom^nlia 
feljrrJUut,  Born,  et  Flah.,  a  green  alga,  perforating  the  shells  of 
wioos  moUiucs.  Specimens  were  collected  at  different 
loeniities  on  the  west  end  euteoiiliof  Irelaad ;  Galwey  (Aorili 
«89i)  b«i^  the  int  looli^  in  wtaidt  the  pleat  mi  alieersed. 

PAkia. 

Acadesar  «f  Sciences,  May  1.— M.  Loewyin  the  dmir.— 
The  Botioa  of  Uqoids  itndied  |bf  diranophotognphy,  by  M. 
Ofunr-  The  water  whose  motion  was  to  be  studied  was  coo- 
taifteo  ia  e  long  tank  bent  into  an  elliptic  shape  and  returning 
vpoB  itself.  Ooe  of  the  branches  had  both  sides  closed  bv 
penes  of  plate-glass,  behind  which  was  placed  a  screen  of  blacK 
velvet.  .\  centimetre  scale  was  fixed  to  the  inner  pane, SMd  the 
tusk  was  illuminated  by  sunlight  reflected  from  below.  The 
camera  was  placed  at  a  distance  in  front  of  the  glass,  screens 
tieing  arranged  so  as  to  keep  off  all  light  except  that  coming 
from  the  wa^er.  When  the  water  was  clear,  the  only  thing 
photographed  WIS  the  meniscus  formed  by  its  surface  against  the 
{;!iss,  which  appeared  as  a  bright  straight  line.  When  (he  sur> 
face  w.is  disitir)>ed  by  waves,  the  nature  of  the  disturbance  was 
indicated  by  the  sucot^uive shapes  assumed  by  the  meniscus.  To 
itady  the  internal  motions  ol  the  liquid,  small  globules  were 
Con»!ruf<ed  of  wax  :ind  te%m,  silvered  like  certain  pilk,  .-xnd  so 
pr  j[>onioned  as  to  be  slightly  heavier  th.\n  water,  so  that  they 
cTiuid  be  made  to  float  in  oeutral  equilibrium  by  adding  salt  ! 
■Aaier.  .Stationary  waves  were  then  produced  fiy  rapidly  chang- 
\:ig  the  ioiujcr&ion  of  a  solid  cyliader  on  the  opposite  side  of  the 
tank,  when  the  meniscus  was  thrown  into  (he  species  of  trochoi- 
dal  curve  already  deduced  from  hydrodynamical  theory.  This 
-cone  appeers  in  the  photographs  in  great  perfection.  A  wave 
of  tiaaslatioa  was  also  photographed  fourteen  times  per  second, 
•ed  lit  teloeity,  ea  eelenlated  iqr  the  scnle^  was  t'a\  m.  per 
«ca»d.  StieaaM  and  eddies  were  else  piednced  ta  toe  tank, 
«•)  traced  by  means  of  the  bright  balls,    Oa  lettiQg  the  WRier 
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flow  past  an  obstacle  in  the  form  of  a  fi<h.  more  obtuse  on  one 
tide  than  on  the  other,  i'.  was  [iioved  that  no  perceptiiilc  eddies 
were  formed  if  the  water  iirst  encountered  the  obtui«  »ide,  but 
that  it  was  greatly  disturbed  if  the  .-icute  rnd  was  presented  (O 
the  strenm  -IVtcrmin.ition  <if  the  spccilic  lieat  of  boron,  by 
MM.  Henri  Moissan  and  1 1 enr i '  (jam U'r. — On  mineral  plios- 
phatei  of  animal  origin,  and  on  a  new  type  o(  phosphorites,  i)y 
M,  .\rnianrt  <iauriei.  (.)n  the  sanitary  system  .-vdopted  by  the 
Dresden  Coofcrcncc  for  establishing  commnti  measured  to  iaic- 
guard  the  public  health  in  times  of  epidemic  cholera,  without 
placing  useless  obstacles  in  the  way  of  commercial  transactions 
or  the  movements  of  travellers,  by  Sf.  Bronardel.  -  Observ^iiions 
of  (he  comets.  Brooks  ((892,  VI.),  Holmes  (1892,  111.,,  and 
Brooks  (1893,  I.),  made  wi[h  the  great  equatorial  of  Bordeaox, 
by  MM.  G.  Razet,  L.  Pieart,  and  F.  Courty.— On  a  geneial 
case  where  the  problem  of  the  rotation  of  a  solid  body  admits  of 
ttoilons  integrals,  by  M.  Hugo  Uyld^n.--Oa  ihe  duplaceaeat 
of  the  taaveiatere  of  maximum  deasltr  of  water  by  pressure, 
and  the  inenifa  tothe  ordinary  laws  doder  the  iniiieiiGe  of  pres- 
sure and  tcoiperatare,  fay  M.  E.  H.  Aaagiit — Reeeafcbcs  to 
establish  the  bases  of  a  new  method  of  recoiobbic  iheedaltera- 
tioo  of  butter  by  margarine  employed  either  singly  or  mixed 
with  other  fatty  malenals  of  vegetable  or  animal  origin,  by  M. 
A.  Houteau. — Observation  of  the  solar  eclipse  of  April  16* 
1893,  at  the  obwrvatory  of  the  .Socielc  Scientifique  Flanimaiioa 
a(  Marseilles,  by  M  Leotard. — On  a  class  of  fUfTerential  ec|ea* 
tions.  by  M.  Vessiot. — On  the  structure  of  finite  and  contintf 
ous  groups,  by  M.  Cartan. — On  the  ordinary  diff°erential  equa- 
tions which  possess  a  fundamental  system  of  integrals,  by  .M. 
A.  GuldSerg. — On  the  reductif^n  of  the  problem  of  tanlochronics 
to  the  integration  of  a  partial  differential  o-juation  <jf  the  lost 
order  and  the  second  degree,  by  M.  G.  tLcemgtb — Oa  thedensi. 
ties  and  molecular  volumes  of  chlorine  and  of  hydrochloric  acid, 
by  M.  .\.  1-cduc.  —On  the  diminution  of  the  coefficient  of 
expansioii  of  glass,  by  M.  L.  C.  BauditL — On  the  systc  n,  of 
dimensions  of  electrical  units,  by  M.  F..  Mereadier.  — On  the 
influence  of  longitudinal  raagnetLsation  upon  the  electromotive 
form  of  a  copper-iron  couple,  by  M.  Chassagny.  -Optical  phe- 
noinena  presented  by  secondary  wood  in  thin  sections,  by  M. 
Constant  Haulber:. — Dccumpusitiun  of  oxalic  aad  by  the  ferric 
salts  utvder  the  influence  of  heat,  by  M.  George  Lerooine. — Con- 
tribution lo  the  study  of  (he  Leclancbe  cell,  by  M.  A.  Uitle. 
On  the  fluorides  of  the  alkaline  earths,  by  M.  C.  Poalenc— Oa 
the  quantiutive  determinatkin  of  phosphoric  acid,  by  MM,  A. 
Villon  and  Fr.  Borg.— Oa  lieacene  derited  front  lioureiil,  by 
M.  Ph.  BarMer.^-Oa  a  vegetable  aeeleine,  by  M.  P.  Petit  On 
an  eetthotudta  shock  fdt  at  Oenoble  on  April  8^  by  HI. 
Kiliaa.— The  eionth  d  April,  1893,  >>r  ^I-  Renou.— Oo  the 
emission  of  a  sugar-containing  liquid  by  the  green  parts  of  the 
oranje-tree,  by  M.  E.  Guinier. — On  a  new  genus  of  conifers 
foonii  in  the  Albian  of  the  Argonne,  by  M.  Paul  Fliche.  —  Dis- 
covery of  two  skeletons  at  Villejuif  and  at  Thiais,  their  age 
and  ethnic  character,  by  M.  Zaborowski. — Periodic  form  of  the 
doriferous  power  in  the  Catty  series,  by  M.  Jacques  Pascy. — 
Keiearches  on  tiM  em^ogrmcat  of  tree  leaves  in  the  feeding  of 
cattle^  by  M.  A.  Ch.  Giiaed, 

Berlin. 

Physiological  Society,  April  7. — Prof,  dy  fJois  Reymond, 
President,  in  (he  chair. — Dr.  Rngel  gave  an  account  of  the  out- 
come of  his  researches  on  the  development  of  blood  corpuscles. 
By  using  appropriate  staining  reagents,  and  fixation  of  the  cor- 
puscles by  drying,  he  had  found,  in  the  embryos  of  mice  in 
s-arious  -tages  of  development  and  in  Icttkhaimic  children,  that 
at  lirit  spheroidal  nucleated  cells  ra.Tke  their  appearance,  metro- 
cytes,  which  subsequently  divide  karyokinetically  into  daughter- 
ffletrocytcs.  Frorii  the  latter  some  non-nuclcatcd  cells  contain- 
ing hxnioglobm  are  developed,  as  also  some  red  col mrcd  cells, 
from  which  are  then  formed  the  red  corpuscles,  the  nucleated 
while  corpuscles  and  platelets.  In  the  <iiscus5ion  which  ensued 
I'rof.  Ehriich  contirmeil  the  above  reiults  from  penmoa.!  ob.»ef- 
»ations,  but  regarded  the  origin  of  while  blood- corpuscles  from 
the  red  cells  as  not  yet  definitely  established.  Prof.  Kowel 
spoke  on  a  new  saccharine  subKance  called  Dulcin,  describing  its 
cnemical  constitution  and  its  effect  on  rabbits  and  dogs.  Dulcin 
is  two  hundred  limes  as  sweet  as  R  ibbits  were  unaffected 

by  daily  doses  of  2  grm.  (=  400  grm.  sugar},  but  dogs  weie 
found  (o  lose  their  appeliie  by  Mwooced  lakiae  of  the  above 
dose,  reeotering  it  soon  when  tnednf  was  no  ionc«r  admiaii- 
leied.  Plot  Ewaldbad  tiled  the  efiet  ai dalcta  Bpon  botb 
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healthy  and  sick  people,  observing  no  ill  effect  with  doses  equ.il 
10  the  amount  of  sut^ar  urJinarily  consumed.  Prof.  Heymani, 
of  Ghent,  reported  that  employing  Golgi's  method  he  had 
observed  numerous  branching  nerves  in  the  mtiscles  of  the  wall 
of  the  cardiac  Tcniricle,  and  particularly  in  thea|)ex  of  the  heart. 
L>r.  Liliciifclil  hari  studied  the  rcJalicmbhip  of  cell  clctiicatL.  V.' 
certain  colouring  matters,  and  exhibited  a  mixtiite  of  the  latter, 
which  appemred  of  an  equally  brownish-violet  colour,  both  in 
aijueoos  and  alcoholic  solution.  On  shaking  up  in  thi»  crystals 
01  nocleioie  wid,  the  chief  oooatiliMnt  4f  the  nucleus,  they  were 
at  once  cdoBicd  bright  green,  whereas  white  uf  egg  assumed  an 
fattnes  nd  coloHa 

April Plot  Ai  BaiiIte)rmoiMl,  Praident,  la  the  efaair.-- 
Dr.  GoIdKfaeider  reported  npoo  experiacati  on  the  wote  of 
toadi  in  the  htlBd,at  niadc  by  HodiciteB  on  eight  iadividnab, 
of  wbon  wNBe  were  bovn  bind,  while  otben  becaae  bliad  in 
aariy  7011th.  The  reaalta  <iblaiiied  showed  that  the  nraaenlar 
sense  of  the  blind  far  more  acate  than  of  those  who  can  sec, 
being  more  acute  in  the  youthfal  blind  than  is  those  who  arc 
older;  in  the  latter  the  sense  is  scarcely  more  acute  than  that  of 
tiMMe  who  can  see.  Similarly  the  power  of  localising  was  more 
acute  in  the  young  than  ia  those  who  are  older,  and  did  001 
differ  appreciably  from  that  of  those  who  can  see.  Bjr  practice 
both  the  above  senses  can  be  so  sh.irpcncd  in  those  who 
possess  sight  that  they  are  ultimately  as  acute  as  for  the  blind. 
— M.  KruRcr  s|>okc  on  the  chemical  constitution  of  adeniD  and 
h)poxanlhln,  iind  dccribcd  the  reactions  which  led  to  Ifae 
establishing  of  their  constitutional  formulse. 

Pbyaical  Society,  April  28.— ProC  Xnndt,  Preeldmt,  in 
the  chair.  — Prof.  Neesen  spoke  on  a  new  mercurial  punp  lie 
had  constructed  on  the  principle  of  a  Sprengel  pum]k  Dft 
FruhUch  developed  his  views  on  the  theory  of  the  electromagnet, 
whidi  Iqr  bringing  Hopkinsoa's  theory  into  accord  with  con- 
ceptions of  magnetic  resistance  and  ideas  on  saturation  bad  led 
to  a  considerable  .advance  in  generalisation.  The  discussion 
which  ensaed  was  chiefly  taken  ap  by  Dr.  Dn  Bois,  who  ur^ed 
that  the  viewapcopoanded  wet*  father  of  lecfanical  than  scientific 
interest. 

\Note.~~\r\  the  rcpurl  ■la-  Pliy^icil  Sodety  (sec  NATHKt, 
April  27,  p.  6x4),  in  line  Ave  from  the  top,  for  "pressure"  read 
"  thickness,"  and  In  line  cis  liom  thc  botlom  for  "Wren ''read 
"  Wien.'  J 
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OSTU  AI.DS  GEXERAL  CHEMISTRY. 
Lehrbuch  der  All^emrimn  Chemie.    Von  Dr.  Wilhelm 
Ostwald.  Dand  I.  1891,  Band  II.  Theil  I.  1893.  Zweite 
Auflage.    (Leipzig  :  Wilhelm  Knglemann.) 

TH  E  conception  of  molecule  is  essential  in  explaining  1 
the  pbenoiaena  of  both  cbenustty  and  pfaysics.  I 
Porosity  and  compressibility  point  to  thecondosion  tbat  I 
m. liter  <1l)c->  not  entirely  fill  spare,  to  accuunt  for  the 
dispersion  of  light  requires  that  matter  should  have  a  , 
grained  atructtne;  these  aad  ooantlen  otber  physical  j 
facts  find  an  expl.mation  in  the  conception  of  molecule. 
Moreover,  from  various  observations,  more  especially  on 
the  properties  of  gases  and  the  phenomena  of  surface  j 
tension,  the  site  of  molecules  can  be  approximately  cal* 
culatcd,  and  in  terms  of  the  idea  of  molecule  deduced  in  ' 
ways  such  :is  these  physical  properties  are  explained. 

The  chemist,  on  the  other  hand,  has  arrived  at  the 
need  of  the  conception  of  molecule  from  totally  different  : 
coo^demions.  In  the  early  days  of  his  science,  when  , 
the  laws  of  combining  proportions  and  of  chemical 
equivalents  were  taking;  definite  shape,  the  reMvjl  of  the 
conception  of  atom  was  of  immediate  service  in  further- 
ing the  progress  of  chemistry.  It  was  not  long  in 
becoming  apparent,  however,  that  the  conception  of 
atom  alone  was  insutticient  to  meet  the  facts. 

The  relative  numbers  of  atoms  entering  into  the  com-  , 
position  of  compounds  was  a  matter  of  doubt  until 
Avogadro's  hypothesis  was  accepted,  and  until  it  was  I 
granted  that  derinite  groups  of  atoms— chemical  mole- 
coles—  were  concerned  in  chemical  processes. 
The  chemist  has  thus  built  up  bis  eoooeption  of  mole- 

c.;Ie  ir.  accord.xncc  with  chemical  facts;  he  rcj^rirds  it 
as  a  structure  v.<.)i;ipo!!eiJ  of  p<irti,  and  in  order  to  explain 
the  eiistence  of  isomers,  he  has  to  assume  definite  rela- 
tive anangements  of  the  atoms  within  a  molecule. 
Prom  the  bet  that  the  two  conceptions  of  molecule 

have  been  derived  independently  of  one  another,  it  has 
come  about  that  physical  properties  are  discussed  more 
or  less  apart  from  die  chemical  nature  of  the  substances 
examined,  and  for  this  reason  within  recent  times  there 
has  arisen  fascinating  lield  of  inquiry  on  the  border- 
land of  chemistry  and  physics.  For  it  has  been  urged, 
"  Is  it  not  possible  to  trace  tlw  cause  of  physical  pheno- 
mena beyond  the  physical  molecoie  ?  "  If,  as  the  diemist 
has  shown,  tlie  molecule  is  a  structure  conipced  of 
parts,  is  it  not  possible  that  these  parts  of  molecules  are 
the  units  to  be  dealt  with  ?  In  short,  "  Is  not  the  ulti* 
mate  cause  of  physical  as  well  as  of  chemical  phenomena 
to  be  ascribed  to  the  chemical  atoms  and  their  mutual 
relationships " 

Already  this  question  has  been .  answered  in  several 
ways,  and  in  none  more  striking  than  by  those  investiga- 
tions %vhich  are  concerned  with  the  physical  constants  of 
substances  and  iheir  chemical  nature.  Here  it  has  been 
shown  that  the  magnitudes  of  many  physical  ooostants 
are  conditioned  by  the  nature,  number,  and  arraiwement 
of  the  atoms  which  compose  molecules  aad  that  fre- 
quently definite  changes  in  chemical  nature  briof  about 
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definite  quaatiiailve  changes  in  the  magnitude  of  physical> 
constants. 

Books  dealing  with  such  investigations  as  these  are 
but  few,  indeed  the  first  volume  of  the  book  before  us  is- 
practically  the  only  one  which  gives  a  comprehensive 
view  of  what  has  been  done  in  this  direction.  If  we  ex- 
clude those  parts  which  are  purely  phy  sical  and  whi<  h 
are  concerned  with  familiarising  the  reader  with  the 
physical  properties  to  be  treated,  the  volume  may  iu 
the  main  be  taken  as  linking  on  the  chemical  X»,  thO' 
phyticat  conception  of  molecufe,  in  so  far  as  10  show  that 

the  magnifuk's  of  physical  constants  are  functions  of 
molecular  weight  and  molecular  structure. 

Thegeneral  arrangement  of  the  contents  of  thisvohnne  is. 
pretty  much  as  it  w.is  in  the  prcviott<;  edition,  although  very 
few  pages  remain  as  they  were,  and  the  introduction  of 
recent  investigations  has  increased  the  size  of  the  volume 
by  about  one-third.  The  atomic  hjrpothesis  and  the  taws 
upon  which  it  is  based  are  first  treated,  then  follows  a  use- 
fvit  summary  of  the  v.irioiis  atomic  weight  estimations, 
from  which  arc  deduced  the  (jrobable  values  of  those  funda- 
mental constants,values  which  are  already  finding  tlieirway 
into  current  literature.  The  numerical  relations  existing' 
between  the  atomic  weights  of  the  elements  constitute 
the  concluding  portion  of  this  the  first  of  the  six  books- 
into  which  vol.  i.  is  divided.  Succeeding  books  deal  re- 
spectively with  the  physical  properties  6t  gases,  liquids,, 
sohitions,  and  solids,  and  w  ith  the  relations  existing  be- 
tween the  physical  properties  and  the  chemical  nature  of 
the  substances. 

Solutions  are,  in  this  edition,  for  the  iirst  time  treated 
in  a  separate  book,  which  with  certain  additions  has  been 
translated  into  F.nj;]tsh  by  Mr.  Paitison  Muir,  and  has 
already  i>een  noticed  in  these  columns  (Nature,  vol.  xlv. 
p.  193).  Electric  conductirity  and  etectralysis  now  find 
a  place  in  vol.  ii.  under  electro-chemistrs'.  The  sixth  rtrd 
la:>i  buck  uf  vol.  1,  deals  with  chemical  sy&teniatics — the 
criteria  by  which  atomic  weights  are  chosen,  the 
periodic  law  and  the  relations  between  the  physical  con- 
stants of  the  elements  and  their  atomic  weights,  and  the 
molecular  theory  and  the  structure  of  chemical  com- 
pounds in  which  the  doctrines  of  valency,  isomerism,  &c.,. 
are  discussed. 

The  peculiar  interest  which  attaches  to  connections 
bciwccn  the  physical  constants  of  substances  and  their 
chemical  nature  lies  in  the  tact  that  an  idea  i.s  thereby 
I  obtained  of  the  constitution  of  the  substances  as  they 
'  actually  exbt.  Structure  as  deduced  from  purely  diemieal 
'  methods  is  founded  up'""^  reaction.    The  compound  has 
to  be  decomposed  before  its  constitution  can  be  deter- 
I  mined,  and  occasionally  such  methods  lead  to  ambiguous 
results.    Examples  are  steadily  muUiplyiltg of  COmpouada 
'  which  in  one  reaction  appear  to  correspond  with  one 
formula,  while  in  another  reaction  a  different  formula 
I  better  represents  their  chemical  behaviour.  Already 
I  measurements  of  physical  constants  have  been  applied 
to  some  such  cases  and  have  served  to  indicate  that  the 
structure  of  a  pure  substance  may  be  conditioned  by  its 
temperature.    At  high  temperatures,  for  example,  acetyl 
acetone  would  appear  to  exist  in  the  ketonic  condition^  . 
CHjCO.CHj-CO.CH,,  while  as  tcmpentore  falls  it  would 
seem  as  if  a  gradual  tcansitiea  to  tilt  aleohoiiceonditioni,. 
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CH,C{OH):CH.GaCH, 

CH ;,  took  place. 


and  CH^C(OH):CC(OH} 


di<Terences  of  potential  in  cells,  and  on  electrolysis  and 
polarisation.   In  this  sectioa  the  author  has  collected 


But  physical  methods  can  be  applied  to  the  tludy  of  ,  aiui  j^eneralised  the  mass  of  communications  which  ha\e 
th«  |riienoinp;na  of  chemical  change  as  well  as  to  those  of  recently  been  brought  into  existence  by  the  fruitful 
«ta«liucal  ktructure.  Change  of  any  kind  taking  place  in  j  hypothesis  of  electrolytic  dissociation,  and  has  coooected 
materid  sabMawas  i«  to  taa  louglu  in  tba  aatara  of  Ac  |  them  up  with  pfevioos  knowledge  en  the  eketrical 


energy  associated  with  those  substances,  and  chemical 
change  has  therefore  to  be  sought  m  the  nature  uf 
dieaical  Meagy-  Of  the  nature  of  chemical  energy,  bow- 
even,  we  know  bat  litUe.  Although  it  ia  the  source  of 
most  of  the  energy  tonicd  to  ptaetteal  account  in  the 
arts  an'l  inr  ifactures,  and  indeed,  directly  or  indirectly, 
•of  all  vital  energy,  it  cannot  be  directly  measured,  and 
Its  aatOEe  i%  aa  y^  but  a  matter  for  speculation. 

Part  I  of  vol.  iL  of  the  "  Lehrbuch  "  is  concerned  with 
miJcin^  clear  the  present  position  of  knowledge  on  this 
KltjCCt  of  chemical  ener^^y.  To  betjin  with,  cncrjiy  in 
■genaralia  diacaMod,  the  various  forms  under  which  it  is 
Icnown  to  us,  and  die  nnita  in  which  they  are  ineasnred. 
Particular  attention  is  directed  to  the  factors  which  enter 
into  the  expressions  deootiag  several  of  the  types  of 
«M(^,  and  more  especially  to  the  intensity  factor.  In 
the  case  of  heat,  for  example,  the  intensity  fitctof  is  tam- 
perature,  and  temperature,  of  course,  determines  whether 
heat  energy  shal:  !•  tr  u  sfcrrcd  from  one  body  to  another. 
A  heat  change  between  two  bodies  is  conditioned  by  their 
temiientnfe,  and  tf  the  factors  entering  into  the  expi«s-> 
sion  for  chemical  energy'  could  be  ascertained,  the  cause 
-of  chemical  change  might  be  traced  in  a  similar  way. 

But  although  chemical  energy  cannot  be  directly 
measured,  it  can  be  transfonned  into  other  kinds  of 
energy,  and  in  turn  other  kinds  of  energy  may  pass  into 
chemical  enerKY^  T'^c  amounts  of  these  other  kinds  of 
energy  which  are  thus  involved  in  chemical  processes  are 
-often  capable  of  aocunite  measurement,  and  from  Such 
measurements  alone  can  an  insight  into  the  nature  of 
chemical  energy  be  at  present  obtained.  With  such 
measurements  the  rest  of  the  p;irt  ib  concerned. 

Daring  chemical  diaag^  chemical  energy  passes  most 
readily  and  moat  oempletdy  into  heat,  and  hence  thermo* 
-chemistry  is  first  dealt  with.  A  genera!  historical  dis- 
cussion of  the  subject  is  succeeded  by  chapters  on  the 
fion*metals,ialtfbrination  in  aqueous  solutions,the  metals, 
and  organie  eompouads.  The  concluding  chapters 
deal  with  the  "energetics''  of  heat,  wherein  is  to  he 
found  the  material  which  can  be  grouped  around  the 
second  law  of  tbermodyiuunics  and  the  nature  of  heat 
«iergy  in  genenl,  and  with  chemical  energetics  "  which 
treats  of  such  attempts  as  have  been  made  to  arrive  at 
the  nature  of  chemical  energy  and  iu  rcUtioas  lu  heat 
<enei;gy.  Where  possible,  connections  between  the 
<hemiral  nature  of  substances  and  the  heat  energy 
to  wliieh  they  give  rise  during  chemical  cliange  are 
pointed  out,  and  the  general  application  of  thinn.d  re- 
sults to  problems  in  chemical  structure  \%  Icept  weil  to  the 
front. 

The  subject  of  electro-chemistry,  which  h  is  been  entirely 
recast,  now  occupies  some  500  pa-^e*.  as  co  mpared  with 
little  more  than  iqj  in  tlie  lust  ediuon.  It  CL)n>:-.t<i 
of  a  historical  introduction,  and  of  chapters  on  electrical 
energetics,  Faraday's  law,  the  migration  of  the  ions,  the 
conductivi'.y  of  elcc;r>}!ytci,  the  cons^itu'tin  of  clcctro- 
ytci  and  the  properties  ot  ions,  electromotive  force,  the  1  page 
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properties  of  solutions.  In  conjunction  with  other  por- 
tions of  the  "  Lehrbuch  "  on  the  stoichiometry  of  solutions, 
this  section  gives  the  only  full  and  systematic  account  of 
the  new  theory  of  solutions  which  is  available  to  the 
general  reader. 

The  third  and  last  book  of  this  part  takes  up  the  sub- 
ject of  photo-chemistry.  The  nature  of  radiant  energy, 
which  plays  so  important  a  part  in  fhe economy  of  najtnre 
and  its  relations  to  chemical  energy,  are  first  discussed. 
Then  follow  chapters  on  actinometry,  the  law  of  photo- 
chemical action,  and  on  special  photo-chemistry,  which 
deals  with  the  assimilation  of  carbon  by  plants,  and  the 
action  of  light  on  various  chemical  snbttances. 

Enough  has  been  stated  to  show  that  the  work  Is  uniq  ie. 
There  is  no  other  book  which  even  attempts  to  cover  the 
same  ground.  No  chemical  lihrarjr  can  be  regarded  as 
complete  without  a  copy  of  Oaiwald's  "Lehrbuch.*'  It  con- 
tains an  enormousamount  of  information,  bott  theoretical 
and  practical,  which  is  simply  indispensable  to  the  chemiM 
and  to  the  physicist.  It  is,  indeed,  difficult  to  overestimate 
the  value  oif  such  a  work. 

Butat  the  same  time,  mainly  for  the  reason  that  it  touches 
upon  su  luany  subjects,  iis  usefulness  in  certain  directions 
may  to  some  extent  be  interfered  with.  One  cannot  Ml 
to  notice  that  the  character  of  the  work  frequently  savcMim 
more  of  a  dictionary  than  a  handbook.  In  the  efaaptera 
on  solutions  and  electro-chemistry  there  is.  perhaps,  not 
much  room  for  this  objection,  for  there  the  author 
has  a  definite  purpose  in  view— the  elucidation  of 
the  "  new  theory  '—and  writes  aronnd  it,  moulding 
his  information  and  shaping  the  issues  in  a  way  that 
lea\c5  little  to  lie  desired,  if  his  standpoint  be  granted. 
Contrasted  with  the  ueatment  of  these  sections  we  have, 
00  the  other  hand,  that  of  the  book  generally.  Here  are  set 
out  short  abstracts,  in  many  cases  but  fragmentary,  of  the 
more  important  researcheson  the  subject  under  di^cussioii, 
but  little  attention  being  paid  however  to  generalising  the 
results  or  smoothing  down  the  diacrepandes,  or  indeed  the 
contradictions  which  occasionally  arise-  For  example, 
under  the  sub]eLioft!icinok-cu'..ir  volumes  of  liquids  Kopp's 
work  comes  first,  and  his  method  of  obtaining  atomic 
volumes  is  given,  the  values  of  carbon  and  hydrogen  behnf 
derived  by  the  comparison  of  aromatic  and  fatty  com- 
pounds. In  due  course  Horstmann's  conclusion  that  the 
ring-grouping  of  atoms  exerts  a  marked  etTect  on  molecular 
volume  finds  a  place,  and  the  author  passes  on  to  other 
researches.  But  if  Horstmann's  condusioo  It  jastified 
the  whole  superstnn  turc  of  Kopp's  cnlcutatcd  atomic 
volumes  IS  subject  tu  laudilication,  .is  the  eifecl  uf  ring- 
grouping  is  ignored  in  the  derivation  of  his  atomic  COn* 
stants.  Again,  here  as  elsewhere,  the  author  gives 
■Schroder's  work  the  prominence  which  has  been  more  or 
less  denied  It  in  the  ija^t.  Schroder's  method,  huivcvci , 
involves  different  atomic  constants  to  those  of  Kopp, 
and  it  is  left  almost  entirely  to  the  reader  to  assess 

the    relative    wor'.li    of  the    two    sy.;tems.      On  one 
of  this   chapter,  tou,  bchitis   rule  relatmg  to 
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tlie  Mfinir  fMlMs  wd  nvlMdar  vdoMK  or  isomen  is 

given,  w^ilc  two  pages  later  are  set  out  the  results  of 
Stadel,  which  lead  to  the  opposite  conclusion,  a  conclusion 
which  is  iaildlilini«feBtrill]rt»ethan  that  of  SchifT.as 
the  reader  may  verify  by  refKling  to  the  Uhies  of  phyucal 
constants  given  towards  the  end  of  the  chapter. 

The  author  may  pjrposely  h.ivc  left  matters  in  th's 
condition,  bis  idea  being  merely  to  indicate  the  gist  of 
what  Ina  been  done  «n  the  difiTerent  qoestiem.  Indeed 
the  present  cn-ndition  of  subjects  like  moleciitnr  volnme 
is  so  unsatisfactory  as  to  prevent  any  vcn-  deiiniic  con- 
dnnuBS  being  stated.  Nevertheless,  if  such  abstracts  as 
aie  given  had  on  various  occasiooa  been  soppktnented  by 
a  seatement  of  opinhm  as  to  tbe  nett  upabot  of  the 
whole  discussion,  there  i&  tittle  question  that  the  a%-emcfe 
student  would  have  found  the  mastering  of  several 
potttons  of  the  "  Ldubuch"  atask  of  less  dHBculty  than  at 
present  it  is. 

On  p.  -587,  lines  2,  etc.,  a  vdume-change  due  to  oxygen 
is  attributed  ?:o  hydro-^'en  :  typograpiiicAl  errors  arc  some- 
what numerous,  as  coold  hardly  be  otherwise  in  a  work 
of  yIiis  Icniii. 

To  complete  the  second  edition  of  the  "Lehrbuch," 
Part  3  of  the  second  volume,  which  treats  of  chemical 
affiaitXt  has  still  to  be  published.  Its  appearance  will 
serve  to  cewiplete  a  work  which  goes  Airther  than  any 
other  to  sbew  hoir  cbemisuy  and  physics  most  be  united 
in  the  endeaveanoaitivesttbe  leal  nat.irc  of  material 
phenomena.  J.  W.  KODGER. 


CLARK  ON  THE  STEAM  ENGINE. 
The  Steam  Engine :  a  Treatise  on  Steam  Engints  and 

BoiUn.       By    Daniel    Kinnear  Clark,  M.Inst.CE. 

(London,  GLugow,  Edinburgh  and  New  York :  Blockie 

aad  Sam,  Limited,  1S92.) 
'T^IIF:  author  of  this  book  holds  the  first  place  among 
those  who  many  years  ago  made  the  locomotive  an 
•bpet  of  adeBtifle  study.  Hia  famoiM  work  on  ntllway 
m.ich(TieTy  is  still  of  prime  importance,  holding  as  it  does 
an  iM^nyured  place  in  many  drawing  offices.  The  present 
work  consists  of  two  ponderous  volumes  of  some  800 
pages  each,  and  claims  to  be  a  comprehensive,  accurate, 
and  eicarly  written  leiit*beek.  fuUy  abreast  of  al)  ilw 
recent  developments  in  the  principle,  performance,  .md 
construction  of  the  steam  engine.  This  no  doubt  is  a 
TSff  leige  chiim  to  make  for  any  work,  but  when  one 
tKmeinbef*  wlw  tbe  author  is^  one  is  bound  to  admit  that 
no  one  is  mere  capable  of  carrying  out  so  important  a 
scheme. 

Besides  the  author's  many  researches  in  locomotive 
engineering  paiticalarif,  we  notice  that  tbe  aumeieea 

published  records  of  ini.'e5tigation  and  practice  have  been 
made  use  of.  This  is  certaisiiy  as  it  should  be,  and  having 
been  judiciously  daao«dda>granll7te die  value  of  Ae  work 
as  a  book  for  rcfeteaoe. 

The  work  is  divided  farto  fi»m-  main  sections :— (i)  The 
principles  and  performance  of  s'c  i:n  Ij  ;  "irrT  ;  (2)  the 
priocipies  and  performance  of  steam  engines ;  (3)  tbe 
eenstiection  of  steam  baiters;  (4)  tbe  conatniction  of 
steam  engines.  Tiiese  oada  ■ectloiia at* again  iiibdivided 
into  many  chapters. 
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TIte  VMtSUBOont  of  informatron  to  be  gathered  fron* 
these  pages  may  be  imagined  when  it  is  noted  that  the- 
first  section  alone  takes  up  some  373  pages.  Most  of  this 
space  is  .ibsorbed  by  descriptions  of  e.xperinients  with 
special  types  of  boilers,  mechanical  and  other  means  of 
stolring,  the  prevention  of  snoke  and  tbe  rdatlve  cffid> 
ency  of  various  ktnd^.  of  coat.  Resides  this  tbe  properties 
of  steam  arc  di^cus&ed,  and  the  question  of  the  econo- 
mical combustion  of  fuel  is  very  thoroughly  gone  into. 
The  second  sectian  ia  an  eaccllent  treatise  on  tbe- 
general  bdiavioor  of  9(«UB  in  (he  cylinder,  and  here  we- 
find  evidence  of  the  great  experience  f  'l  i  author  in  this 
subject,  particularly  in  tiie  handling  of  the  indicator  dia- 
gram and  the  many  teaaeos  to  be  learnt  fwm  it  ehan 

properiy  understood.  The  third  section  deals  with  the 
construction  of  steam  builerii  and  concludes  the  tir^t 
volume.  Here  we  find  a  collection  of  reports  and  original 
matter  of  a  valuable  description  caabracioK  the  whole 
subject.  It  is  a  pity  that  the  daasical  researebca  of  the- 
late  -Mr.  P  \V.  Willans  find  no  place  in  the  volume,  be- 
cause he,  of  all  engineer!!,  studied  the  thcrmodynauiics 
of  steam  thoroughly,  and  his  contributions  to  science- 
on  this  subject  are  invaluable.  It  may  be  noted  that 
bis  oentml  valve  high-speed  engines  find  no  place  in 
the  work.  This  also  is  to  be  regretted,  because  this 
type  of  engine  is  rapidly  coming  to  the  front,  both  as  aa 
economical  machine  and  a  trustworthy  motor  partkulariy 
for  electric  lighting'  by  direct  driving,  the  i\\:\'-~\\'y.'  Cor- 
poration Electric  Lighting  Station  being  among  tiie  latest 
to  be  fitted  with  these  engines. 

Tbe  first  volume  may  be  roughly  said  to  contain  most 
of  the  tbeoietical  part  of  the  sabfeet,  and  the  second 
volume  the  description  of  many  types  of  stationary, 
marine,  and  lucomottvc  engines.  Tiiis  voluaw  begins 
with  a  very  complete  description  of  the  various  valvfr 
gears  in  use  and  the  distribution  of  steam  by  ordinary 
and  other  slide  valves,  also  the  construction  and  modes 
of  working  of  the  many  governors  in  use.  Further  orv 
Stationary  engines  for  geoeral  purposes  are  described 
and  veiy  fully  ilhistmted.  We  miss  from  these  sacettent 

examples  the  many  types  of  high-speed  engines  used  for 
dnvaig  dynamoi.  centrifugal  pumps,  fans,  &c  Many  of 
these  have  reached  a  high  state  of  efficiency  and  mifiit 
have  been  included  with  advaotagfe 

Chapter  Ix.  deals  with  British  and  fsreign  typ«  of 
lori)inoti\ es,  We  .ire  not  surprised  to  find  that  the  many 
chapters  on  the  locomotive  are  by  far  tbe  best  in  the 
whole  work.  The  author  may  be  said  to  have  grown 
with  the  locomotive  and  to  have  made  it  his  own  par- 
ticular study  ;  to  this  day  the  plucky  man  who  rode  on 
the  buffer  beams  of  the  olii  Edinburgh  and  Glasgow  four- 
vriieeled  engines  taking  indicator  diagrams  is  often 
quoted  on  that  line,  now  part  of  the  North  British  syilem. 

The  paper  read  by  the  late  Mr.  William  Stroudley  on 
the  construction  of  locomotive  engines,  &c.,  before  the 
Inatitotioa  of  Civil  Engineers  contains  probably  the 
most  leoent  and  trustirortby  iofbcmation  at  pteseot  avail- 
able on  this  subject.  The  author  has  dene  wdl  in  making 
ilio  quotations  he  does  from  this  source.  Of  the  British 
locomotives  illustrated  all  axe  of  most  recent  design. 
The  table  of  types  of  American  engines  made  by  the 
Baldwin  locomotive  works  is  interesting,  and  the  illus- 
trations arc  good ;  but  what  is  tbe  use  of  giving  tbe 
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tepnted  wdght  of  trains  hauled  without  quoting  the 

average  speed  ?  Surely  the  one  c.in  be  of  liitJe  service 
without  the  other.  Continental  locomotive  practice  is 
well  represented  in  the  types  in  use  on  the  St  Gothard 
railway.  Of  peculiar  types  of  locomotives  perhaps  the 
six-coupled  double  bofifie  Pairiie engine  is  a  good  example- 
This  engine,  deJifjncd  by  Sir  Alex.iniier  M.  Kendel  for 
the  Mexican  Railway  Company,  is  stated  to  be  able  to 
haul  a  train  weight  of  3600  tons  on  the  level.  The 

engine  when  fullv  charged  carries  z'^.^rt  gallons  of  water, 
and  has  300  cubic  feet,  of  room  for  coal,  and  weighs  92^ 
tons.  On  regular  duty  the  engines  run  on  a  section  of 
road  which,  for  a  length  of  fourteen  miles,  has  many 
■gnAents  e^  1  in  sf,  with  curves  of  350  feet  radius. 
More  recent  Fairlie  engines  supplied  to  this  company 
weigh  93  tons  16  cwt.  m  running  order,  and  are  reported 
to  do  thdr  work  admirably. 

We  now  come  to  the  d^cription  of  the  different  types 
of  compound  locomotives  in  use.  These  are  practically 
all  included  in  the  Webb  and  Wors-lcII  types  in  \isc  in 
this  country.  Of  the  Webb  type  we  find  the  Dread- 
nought cU»9,  and,  in  the  appendix,  the  Greater  Britain, 
thoroiiKhly  described  nnd  well  illustrated. 

At  the  present  time  the  London  and  Nonh-Western 
Railway  Company  have  eighty-three  compound  loco- 
motives of  Mr.  Wel>b's  design  at  work,  the  total  mileage 
of  which  since  rSts  up  to  the  end  of  December,  1893, 
w.is  22,8 54.0 -,7  miles,  with  an  average  consumption  of 
3j-i  lbs.  of  coal  per  mile.  This  includes  not  only  the 
fuel  consumed  in  actoelljr  wwldng  the  train,  but  also 
I '2  lbs.  used  in  raising  steam  and  all  fuel  consumed 
whilst  the  engine  is  standing  or  shunting.  The  descrip- 
tion of  the  Worsdell  type  of  compound  is  e'lu.illy  clear, 
and  if  well  illustrated  by  the  Great  Eastern  and  North 
fasten  locomotives.  Why,  however,  aie  the  Worsdell 
intercepting  and  starting  valves  .ilone  described  and 
illustrated  ?  when  this  type  of  valve  is  seldom  if  ever  used 
outside  the  North-Ejtnem  Railway,  the  Worsddl  Von 
Botries,  Lapage,  disc  automatic  valve  being  generally 
adopted  in  its  place.  Sixty  Worsdell  compound  goods 
engines  of  the  Mogul  type  ha\e  retently  been  sent  to 
India,  the  cylinders  being  respectively  20  inches  and  28 
inches  in  cUaraeter,  stroke  96  inches,  and  the  coupled 
wheels  5  feet  \\  inches  in  dinmcter.  These  engines  and 
lenders  weigh  about  95  tons  in  nmning  condilicins. 

In  the  addenda  to  the  second  volume  there  is  some 
interesting  information  in  reference  to  the  construction 
of  American  locomotives  and  boilers,  and  details  are 
freely  illustrated.  Following  this  is  a  description  of  tlie 
Vauclain  compound  locomotive  as  made  by  the  Haldwm 
locomotive  works.  Then  coilMt  a  short  description  of 
the  Westinghouse  brake— a  my  good  break  no  doubt ; 
but  why  should  not  the  Vacuum  brake  find  a  place  in  the 
volume  ? 

These  volumes  cannot  of  course  be  appreciated  with- 
^t  careful  study.    They  are  a  perfect  mine  of  infer* 

mation,  partly  orifjinnl,  p.irtly  derived  from  contributions 
to  the  proceedmgs  of  various  technical  institutions  and 
societies.  The  illustrations  are  excellent,  and  the 
typography  remarkably  clear.  The  work  should  be 
welcomed,  both  by  the  stndeat  and  the  engineer,  as  the 
litst  text-book  an  the  steam  engine  and  boiler  yet 
published.  M.  J.  Lucky  er. 
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A  LIFE  OF  LOUIS  AG  ASS  I Z. 
Louis  Agasda:  kts  Ufe  and  Work.  By  Charles 
Frederick  Holder,  LLH  ,  ;T.e.iilers  in  Sdcnce.) 
(G.  Putnam's  Sons,  >kew  York  and  London-) 
/'ITHOUT  a  Life  of  Louis  ^assit  a  series  of  his- 
tories of  leaders  in  science  would  be  incomplete. 
Foriuiiately  materials  are  not  lacking,  for  in  addition 
to  the  "Life  and  Correspondence'*  edited  by  hie 
widow,  there  are  numenus  sheichee  and  accounts 
of  particular  aspects  of  the  man.  The  present  volume 
tell?,  ihc  main  incidents  of  Iiis  life  and  work-,  plea- 
santly and  succinctly,  and  presents  us  with  a  clear 
outlbie  of  a  remarkable  personality.  The  book  is 
well  printed  and  the  illustrations  are  not  few.  Some 
•ite  good,  others  .ire  not  specially  connected  with  the 
text,  two  are  failures.  Both  relate  to  .Switzerland.  One 
is  a  sensational  picture  of  Agassis'  "descent  into  the 
heart  of  a  glacier,"  where  he  is  being  lowered  down  into  a 
crev.isse,  wliile  the  text  clearly  shou  s  that  he  descended  a 
moutin.  The  other  repre&ents  "  Agassiz  00  the  pinnacle 
of  the  Jungfrau."  We  think  that  this  must  be  a  studio 
composition,  for  the  "  pinnacle  "  is  not  very  like  what 
we  have  seen,  and  the  topography  of  the  view  is  in- 
coinpreliensihle. 

Agassiz  was  a  sturdy  Swiss  lad,  uniting,  as  became 
a  Neuchitdoia,  something  of  French  versatility  with 
Herman  tenacity  of  purpose  :  a  close  and  keen  observer 
delighting  in  every  aspect  of  nature,  happily  neither 
"crammed"  nor  liafced  as  a  boy.  When  only  twielve 
years  old  he  was  an  onnivorotts  colleetor,  and 
was  more  than  this,  a  close  student  of  his  treasures. 

Intended  for  commerce,  he  prevailed  upon  his 
parents  to  let  him  attend  a  course  of  classes  at  the 
University  of  Lausanne,  then  to  proceed  to  Heidelberg 
and  Mtmich  as  a  studetn  of  medicine.  K\  the  .nj^e 
of  twenty-three  he-  had  obtained  the  degree  of  doctor 
in  that  faculty  as  well  as  in  philosophy.  By  this 
time,  however,  he  had  determined  to  devote  htmaelf  to 
science,  having  already  made  his  mark  by  his  work  on 
fresh-water  fishes.  After  some  stay  in  I'aris  a  [)rofcssor- 
ship  was  ultimately  created  for  him  at  NeuchAtd,  which 
faebdd  untH  a  visit  to  America  ended  in  his  aoeeptiiif 
a  post  at  Cambridge,  Massachusetts,  and  settling  dr-'.vi 
m  the  United  States.  But  before  leaving  hts  native  lano 
he  had  become  famous  also  by  his  studies  of  glaciers  : 
still  it  was  in  the  New  World  that  the  most  important 
part  of  his  life's  work  was  done  Apart  from  the  innnenae 
impulse  which  he  gave  to  the  progress  of  science  in  the 
United  States,  his  explorations  along  the  coast  of  Florida, 
in  Brazil,  on  both  coasts  of  South  America,  all  sup> 
plied  abundant  material  for  study,  nrhich  was  worked  up 
with  unfla^'j^mg  industry. 

The  book,  in  short,  is  a  marvellous  record  of  work  ac- 
complished. We  read  in  it  of  incessant  labours  in  the 
lectuie'room,  die  laboratory,  and  the  fiekl,  yet  die  list  of 
bis  books  and  scientific  papers  appended  to  this  volume 
is  perfectly  uppalhng.  of  the  former  there  are  thirty-nine, 
large  and  small ;  the  list  of  the  latter  occupies  twenty-lwo 
and  a-faaif  pages,  each  containing  about  ten  eatriea,  00 
the  average.  But  this  b>eeseaat  activity,  mental  and 
physical,  wore  out  even  the  sturdy  Swit/er,  careful  as  he 
bad  always  been  in  exercising  the  body.  Cuvier's  last  words 
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to  him,  "  B«  CMtful,  and  remember  that  work  kilU  "  had 
becD,  pertiap«  of  necessity,  neglected.    The  day  after 

they  were  spoken  the  great  naturalist  had  been  stricken 
to  death  by  paralysis.  The)'  were  equally  prophetic  in 
the  cue  of  Agassiz,  for  1»y  hissixty-aeveath  year  even  his 

vigorous  constitutiun  wrts  worn  o'lt. 

Agassiz  was  a  born  tcaclier.  As  one  of  his  admirers  says, 
"  His  greatest  work  in  science  was  his  influence  upon  other 
men."  Surely  this  is  one  of  the  best  of  epiUphs.  This 
memoir  contains  some  pithy  sayings  worth  remembering 
in  our  .;cncr.i;inn,  These  arc  a  few  samples  ~"  It  is  ^ 
f.-iisc  ulca  to  suppose  that  anybody  is  competent  to  leanv 
or  to  teach  anything  ; ''  "  I  he  mind  is  made  strong  not 
through  much  learntng  but  by  the  thorough  possession 
©f  something  ;  "  "  Learn  to  read  the  book  of  Nature  for 
yourself;  '  "  Train  your  pupils  to  be  observers  ; '  "  It  is 
better  to  have  a  few  forms  well  known  than  to  teach  a 
little  about  many  hoodred  species;*  "The  study  of 
Nature-  i<;  an  intercourse  with  the  highest  niinr!  "  A 
remark,  also  of  his,  has  a  les»on  for  this  .\gt  ol  many 
books,  when  he  said,  commenting  on  his  early  difficulties 
in  obtaining  them,  that  "he  believed  it  had  been  really 
an  advantage,  for  it  prevented  bim  from  relying  too  much 
on  them,  their  absence  forcing  him  to  investigate  for 
himself.* 

Or.  Holder  compares  the  influence  of  kg»a»\t  in 

America  with  that  of  Darwin  in  Kiigland.  It  was  in  many 
respects  very  dirsereH;,  as  were  the  men  ;  )ct  they  had 
much  in  common  :  the  same  intense  love  of  nature,  the 
same  tliirst  for  knowledgCi  the  saoae  indomiuble  energy 
in  tfae  pnivuit  of  it  They  were  alike  in  beingr  seriously 
hampered:  Agassiz  by  poverty,  :it  any  rate  in  the  earlier 
pan  of  his  life,  for  many  a  time  his  mind  had  to  be  ted 
at  tbe  expense  of  his  body  ;  Darwin  by  ill  kealtb  in  the 
larger  and  later  part.  Yet  they  were  ver)-  (Jifferent :  the 
one  in  constant  intercourse  with  his  fellow  men,  the 
enthusi.iitic  leaiicr  of  a  band  of  students,  the  centre  of 
a  society ;  the  other  compelled  to  lead  a  recluse  life. 
Tbey  looked  also  upon  nature  from  different  standpoints. 
Agassiz  unable  to  accept  Darwin's  view  s  ,15  to  the 
origin  of  species,  though  it  is  curious  to  sec  wh  it  con- 
ceisioiis  be  was  prepared  to  make  in  regard  to  a  pro- 
gfCssioB  from  an  embryonic  stage  to  one  of  high  develop- 
meoL  This,  however,  must  be  by  successive  creations, 
not  by  evnl-jtion.  In  re^'ard  to  the  latter  he  apparently 
shared  the  fears  of  not  a  few  other  religious  men,  and 
foiled  to  see  that  the  vinon  of  Modier  Carey  in  Peace- 
po<)l,  "inaktn'ff  thin??  make  themselves,"  may  be  as 
(uU  an  expression  oi  the  operation  of  a  L>tvine  Mind  ai> 
any  scheme  of  creation, 

Agassis,  though  he  bad  a  hard  struggle,  was  fortunate 
in  many  respects :  in  the  possession  of  good  parents,  a 
vigorous  frame,  and  a  sound  constitution  ;  above  all,  in 
acquiring  the  friendship  of  such  men  as  Cuvier  and 
Humboldt  at  the  age  when  their  help  was  most  necdeti. 
He  was  happy,  like  Uarwin,  in  his  family  life,  with  a  wife 
who  was  a  helpmate,  and  a  son  who  followed  his  footsteps, 
and  still  does  honour  to  the  name.  Like  Darwin  also,  he 
was  /flix  apportuniItU*  vita  tt  mortis.  Both  had 
Oeir  obstacles  to  overcome^  and  their  difficulties  to  con- 
qucr.  but  they  wouM  have  found  these  more  forrnidahJe, 
because  more  insidious,  in  the  present  generation.  Is  an 
Agassiz  or  a  Darwio  any  longer  a  passible  product? 
MO.  1229,  vol.  48] 
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Natural  science  is-nowfometiiiMe  in  danger  of  becoming- 
a  department  of  literature  or  a  branch  of  physic 

These  men  went  to  nature  for  their  teachin;;  rather  than 
to  books :  now  they  would  Hnd  it  hard  to  avoid  being 
smothered  with  "  the  literature  of  the  subject,*'  and 
being  choked  with  the  dust  of  libraries.  To  read  the 
life  of  the  genuine  lover  of  out-door  nature  such  as 
.•\gassi.'  or  r»aruiii,  is  like  a  breath  from  a  glacier  in  the 
valley  of  the  Klionc  ;  to  study  the  record  of  a  life  so  sim* 
pie,  so  earnest,  so  pure,  so  reverent,  is  a  lesson  for  all 
time 

T.  G.  BONNEV. 


OUR  BOOK  SHELF. 

llcitriii^ezur  Riohi^ie  und  Anatomie  d^r  IJantn,  im  Beson- 
dercn  der  in  Brasilien  tinkeimischen  Attett.  Von  Dr. 
H.  Schenck.  Zweiter  Theil.  Beitr.ige  zur  .Anatomic 
der  Uanen.  Svo.  pp.  syi,  tt.  13.  (Jena :  Cusuv 
Fischer,  1893.) 

Ik  a  brief  notice  of  the  first  part  of  Dr.  Schenck's 
*' Beitra^'c  "  iNaiuki:,  vol.  p.  514;,  the  fart  that  u 

was  only  tlie  firs;  part  was  overlooked  ;  hence  the  remaik 
that  all  the  plates  of  that  part  were  devoted  to  the  I'.lus- 
tration  of  the  external  morpholo^^y  of  chieily  woody 
climbers  loses  tlie  force  it  would  have  haci.  had  it  referred 
to  ilic  whole  work.  The  second  p.iit  has  now  appearC'.l, 
and  this  treats  of  the  anatomy,  whilst  the  tirst  treats  of 
the  biology  of  this  class  of  plants.  The  two  volumes 
form  a  valuable  book  of  reference  on  this  subject ;  and 
the  illustrations  include  examples  of  the  anatomy  of  the 
stems  of  climbing  plants  belonging  to  about  twenty-five 
natural  orders.  Tnere  are  twelve  Targe  folded  plates  con- 
taining 178  figures,  all  very  labtmously  and  carefully 
drawn.  Tbe  Sapindaceo:  and  Legmninosic  are  n\ost 
numerottsly  represented,  and  present  some  highly  curious 
structoresw 

W.  B.  H.  . 


LETTERS  TO  THE  EDITOR. 

Tht  Editor  dots  net  hold  kimttif  rettensibU  for  efiniont  tX' 
frfutd  by  Ms  tcrrapiynJtnt'.  Neither  can  he  undertakt 
lo  return,  or  tc  inrres/'orij  -,iilh  Ir.e  -.io-t'cri  of,  riftcttd 
manuitriftt  itUtndtd  for  thintr  any  othtr part  ef  Uhtawt. 
Nt  mftia  it  taira  «f  tam^fmmu  ttmmmiktiSmt,\ 

The  Late  Solar  Bclipie. 

In  his  account  of  the  work  of  the  Eclipse  Exptdiiion  at 
l  undtum  Mr.  Fowler  sccki  to  expUin  hi>  inability  to  obt.iin 
ihc  pholi'(4r.>|)li'i  .it  the  moment  of  totality  bv  the  assumption 
t)ut  he  rcccncd  the  signal  of  the  Ijc^'inning  of  totality  at  least 
ten  seconds  toy  lale,  and  he  Ui»e*  this  tusumption  on  bis  own 
estimate  of  the  difference  in  time  which  elapsed  betweeo  my 
!>ignal  and  that  of  M.  Coculesco,  one  of  the  French  obierveis 
at  Fundium. 

1  did  not  bear  M.  Cocalesoo's  signal,  as  my  head  was  neces- 
sarily enveloped  in  Ihe  dark  chwn  of  my  pboiotoeter  at  the 
moment,  bat  M.  Deslaadies,  ibe  chief  of  the  French  party,  with 
whon  I  Mtunedto  Europe,  telb  nc  tint  he  estimauid  the  inter- 
val at  about  two  secoodi^  with  whidi  eitiaate  M.  CocaleKO 
concufik 

There  would  seem  to  be  good  reason  to  I  diL  ve  that  the  actual 
lime  of  the  total  phase  was  several  seconds  less  than  we  had  been 
led  to  expect.  The  chronometer  o'oservatioas  at  Fuodium 
(lat.  14*  7')  gave  243  seconds.  M.  Bigourdan,  who  was  specially 
charged  by  the  Bureau  dcs  Longitudes  to  make  accurate  obscrva- 
lioQS  OD  this  point  at  Joal,  which  is  a  few  miles  to  the  wett  of 
Fundlum,  and  in  lat.  14'  9*,  infonns  me  that  the  lolal  phase 
there  was  241  seconds. 

It  is  possible,  therefore,  that  Mr.  K  wlor  s  estimate  of  10 
seconds  may  not  only  have  been  erroneous  in  comequenc*  of 
Ihe  known  difficulty  of  accuistdy  estimating  a  time  interval 
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-during  the  exddag  CODditwu  of  as 
arisen  from  Che  iict  that  tlw  WtHll 


but  may  alto  hm 
shorter  tkta  dw 
T.  E.  TKORn. 


DayUght  lltteor,  HaaCb  si; 

V  rapocMd  10  HaTOIS  bjr  Dr.  Rorie  oi  Daodee, 
1  Iqr  Ur.  A.  Gl  Linney  at  Aekwonh,  near  Ponte- 
Canfid  eooipafiiM  «f  Aeir  rrcor.]*  gave  a  prabable 
.path  fion  Jait  8.1.  of  Laaaik  lo  i«  or  40  nilat  W,  oT  Mall. 
N«lfla  iceelfBd  iMtr  finw  the  Fon  WiUhn  Law  Lerel 
Obatrntory  make  itprataaM*  that  tlia  «a4  waa  aawtrtliere, 
«t}rjiut  K.  of  Mall,  The  former  gives  an  actual  path  of  180 
miwii  from]  a  height  of  140  to  43  mile*  ;  the  latter,  140  milet, 
-«iu)lng  at  n  hci;,'h;  of  40  miles  or  le««.  If  Dr.  Rone's  time  is 
•coiTCCl*  it  ttavi.!l<  ]  ataniaofjd  or  28  miles  per  gecond,  both 
belne  rapid.  This  accoanu  for  the  niigniticent  streak.  As 
this  floated  across  to  Djndec  in  three  quarters  of  an  hour,  the 
central  part  must  h.ive  in  that  time  travelled  95  or  8j  miles  at  a 
height  of  100  to  90  miles  above  the  earth,  and  in  an  E.N.E. 
direction.  Thus  it^  velocity  seems  lo  have  exceeded  too  miles 
ao  hour.  The  Krakai.io  liaa  re.xched  us  in  the  sbitil-  flirccdon, 
its  greatest  height  bcin;^  30  to  40  mile^,  nnf)  -speed  72  m^lcs  per 
hour.     A  greater  spocit  .-it  ^rir.iler  allilu  le  i-juitc  agrees  wuh 

theoretical  probabilities,  although  the  increase  seems  very 

J.  Kdvvho  ClASK. 


Rocha'a  Limit. 

A  urm  has  been  addreaacd  bjr  Mr  D.  D.  Heath  to  the 

Editor  of  Natuis  oH  the  statical  problem  involved  in 
"G.  R.'t"  approaiaaata  BMihod  of  finding  Roche's  limit. 
Thia  letter  biu  been  sabaikted  to  me,  and  1  have  thus 
hean  lad  to  look  laofe  doieir  into  <*G.  R.'s  "  proof,  which 
I  adopted  ina  recent  letter  to  Nature  (April  20,  189J,  p.  581). 
Mr.  Heath  shows  that  both  "  G.  R."  and  I  have  omitted  the 
factor  2  from  our  result,  and  I  now  see  besides  that  a  statical 
Kolution  is  iruuffident  for  the  problem  in  qoestioiu 

The  proltlem  m\y  he  s'..itei!  thu<;  : — To  tind  at  what  <1i<!!ar»ce 
two  equal  sifhorci  in  cunliift  t.-vn  rcv.ilve  in  a  circular  orbit 
round  a  tlnrj,  the  centrt";  of  ihc  three  spheres  beiii^;  in  ^'r.ii^bt 
line. 

Take  the  following  notation  : — The  single  sphere  of  density 
<r  and  unit  raiiius  ;    tlie  two  ij-ihcres  each  of  unit  density  and 

radii  r  ,  i\  the  distance  from  the  centre  of  the  iiajjle  suhere  to 
the  )»>ini  oT  coniaet  ofihe  two;  aad  m  the  angalar  vdodly  of 

the  system. 

The  problem  may  )w  rcndcrc'l  statical  by  intriKlucinE  the 
conception  of  eentriJui;*!  (urcc  cstijuaicd  from  Uic  ccnuc  of 
inertia  of  the  system,  which  is  also  the  centre  of  rotation.  The 
distance  of  the  centre  of  inertia  from  the  point  of  contact  of  the 
two  spheias  ia  re/<r  -1-  ar'). 
Thea  Ihethnacquatianj,  only  two  of  which  are  iodependcnt. 


the  «%iiilteiaa  of  the  spheres  «wt— 


3_ 

(try- 


\»  +  2r»       /      v<:  -  O'  Kir/ 

\        a     Iff      3      \(e  +  rji     «•  -  ryl 
Adding  the  first  two  of  these  and  dividing  by         and  then 

sniUtracting  the  sceood  from  the  first  and  dtvidiog  bjr  |wr,  we 
have 

»  W  +  aH/      (<-  - 

'Eliminating     we  have 

-  »^  -  «<V  *       +      {»  +  8/^, 

<•  .  arM  ■>  <\iie  +  Ir")  +  »^  -  4H(r -t*  aH)  M 
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a  quiatic  for 
If  the  two  srihwai 
one*  thia  ledaoei  h 


am 

to 


Thus  the  factor  16  (which,  as  Mr.  Heath  show*,  1 
been  8)  of  "G.  R.'s"  and  of  my  previous  letter  most  be 
replaced  by  1 3,  when  the  rotation  is  taken  into  account.  In 
the  notation  used  befofCi  we  therefore  have  as  the  appeoiiiaa* 
tiontoRodieratfaBk 

« (I)'. 

Proceeding  further,  as  I  lini  Ijefore,  to  find  when  three  homo- 
geneous sphero  are  in  cuntact,  so  that  «r  =^  i  aad  r  =  2r  l| 
we  have — 


2  2, J 


r4<-'  +  38  +  11 


I'nity  IS  a  solution  of  this,  so  that  three  equal  spberei  are 
ill  conlaci — an  obvimisly  correct  f«jlutioll. 

rticre  is  another  root  with  r  =  2"oS,  so  that  the  two  «pherei 
are  each  much  larger  than  the  third. 

These  iolations  of  course  give  00  approxiuution  to  UuU  of 
the  problem  to  which  the  latter  pan  of  oqr  letter  referred. 

May  3.  G.  H.  Darwin. 


The  Uae  of  Aots  to  Aphides  and  Coccidae. 

Mr.  CocKERBLl  t^  not  quite  accurate  in  tayinKthat  I  have 
"adduced  the  prtMluction  of  honey-dew  tiy  .iphides  is  a  di'.H- 
cnlty  in  the  way  of  (he  Darwinian  theory  "  (NATt'kK,  vol.  xKii. 
p.  608  .  In  the  passage  to  which  he  alludes  I  have  said,  \hnt 
the  rel.>;ion«hip  which  in  this  matter  subsuts  between  anls  arid 
aphide's  is  one  of  the  very  few  iastaiute*  where  i;  can  be  ^ 
much  as  su^^gestcd  that  the  itructures  or  inWincts  of  one  specie* 
have  occlusive  reference  to  the  needs  of  any  other  ^pccicit. 
Therefore,  even  if  this  suggestion  were  not  thus  oppose<i  to  alt 
the  analogies  of  organic  nature,  "moetof  us  wonll  probably 
deem  it  prudent  to  hold  that  the  secretion  muit  primunly  be  of 
s<jiiie  use  lo  the  nphi^  itself,  although  the  matter  has  not  been 
sutTicientiy  inve»ii|>ated  to  inform  us  of  what  this  use  is" 
Pnr»in  and «ller Darwht." p.  391). 

Bui  my  object  hi  BMWftifaig  to  eormhorate  If  r.  CodceraMPe 
evplanatioa.  (For,  ga  leokiqg  ap  mf  nferesces,  I  find  a  lellev 
from  the  Rev.  W.  G.  Prandfoot»  oatea  March  26, 1 89 1 ,  in  which 
he  oomniiniicates  the  followhig  ohaenrations 

"On  kmhiaft  np  I  ootked  that  handreds  of  brge  bkek  aaia 
were  going  up  and  down  the  tree,  aad  then  I  saw  the  aphides. 
.  .  .  itut  what  struck  me  most  was  that  the  aphides  showered 
down  their  excretions  inde^ndently  of  the  ants'  toUcilatioBat 
while  at  other  times  I  iwticed  that  an  ant  woald  apppaadi  mm 
aphis  without  getting  anything,  and  woold  then  go  to  anotbae. 
I  was  struck  with  this,  because  I  remembered  Mr.  Darwin's 
inability  to  make  the  aphides  yield  their  secretion  after  many 
experiments.  A  Isrge  number  of  hornets  were  flying  aboat  the 
tree,  but  seemed  afraid  of  the  ania }  for  whan  Ih^  attempted  la 
aliichi,  an  am  would  at  oooa  fttth  to  the  spoi,  aM  the  bona! 

would  gel  out  i>t  il«  wny," 

Kroni  tills  it  srems  pr.  il:al ik- tliat,  \mt  for  the  pre-ence  of  the 
nut-,  ihe  a|.hiile«  »toul(i  have  lieen  devoaretl  hv  t^P  ftofnets.  It 
a!-i'  appears  that  1  larwin'.4  expianaiion  is  likewise  true,  viz. 
tli  il  tt>e  iipliideii  are  bound  to  get  rid  of  Uieir  excretiot.*  ill  amy 
1  c  ise,  ami  therefore  that  **lhejr  do  lK>t  einreic  s.jlcly  (or  the 
Ucnclii  of  ihe  aots."  Gxorge  J.  Komane/k 

Chriat  Chaich,  OalM,  May  & 
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the  pu»»it>iliiy  thai  the  followti^  fiet  bearfaig  on  the  ( 
betweaa  a  eoccid  and  another  mcnibcr  of  the  Aeolcal*  Hymo 
ptera  ntay  be  {alerestiog.  I  have  aqaantity  of  CaM$tasUrmier»- 

fkvlla  covering  a  long  sunny  hank,  and  this  shrub  is  much  in- 
fested hv  a  coccid,  .SVi'dwixoi  t  ibii.  The  queen  wasps  (usually 
early  in  Jane,  bat  this  war  thev  are  beginning  now)  are  uttracted 
iagteat  avaiben  by  the  accretion  from  the  coccid  and  may  be 
taken  with  a  common  ring  net  and  destroyed,  to  the  great  advan- 
tace  of  my  garden.  As  to  the  vi«iis  of  the  wasps  being  of  any 
advantage  to  the  cnccid  1  am  somewhat  sceptical,  though  no 
dovht  they  afcte  Ihe  wupa  when  thev  are  not  caught ! 

Alfku>  O.  Walksi. 

Naat  y  Glj«k  Catteyii  Bay,  Miqr  S> 
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THE  EARLY  TEMPLE  AND  PYRAMID 
BUILDERS. 

I HAVE  in  prBvia«s  artidM  dacuMod  the  orisntatioB  of 
mnjr  taopte  in  varioat  pkits  of  EgjpL  It  will 
hsnk  bean  mob  th«t  ft  has  been  poNiUe  to  dividt  dm 
tmo  ■rill' tad  Maltar  temples,  and  ibaX  in  die  of  dio 
fonner  both  soMcoa  aod  oqniMMi  have  boto  in  q«es- 

tion. 

I  have  also  refcrret!  to  the  very  considerable  lilcrat-are 
which  already  exists  as  10  the  pyramids,  and  showa  how 
the  mo>t  can-fully  constructed  among  tiiein  are  invariably 
oriented  trul>  to  the  four  cardmal  pomts,  and  further  that 
It  is  possible  that  some  parts  of  their  stiuctures  might 
ha\-e  set  i  ed  some  astronomical  purpose,  since  astrono- 
micJ  methods  mint  certainly  hnve  been  employed  in 
their  coastruction. 

It  has  also  been  su^ested  that  the  fundamental  differ- 
ence between  solstitial  and  equinoctial  worships  indicated 
3y  the  solstitial  temples  and  the  pyramids  required  nothing 
\tt&  than  a  difference  of  race  to  explain  it  I  propose 
BOW  to  inquire  if  there  be  any  coBttderatleoi  which  can  be 
utilised  to  continue  the  discussion  of  the  queidon  thus 
raised  on  purely  astronomical  grounds.  It  it  obvious 
that  if  aaffident  tiaditioo  exials  to  permit  iw  to  ageodate 
tte  varions  tructiuea  t»Uch  have  beeo  studied  aitromy 
Bically  with  definite  periods  of  Egyptian  hiatory,  a  atady 
flf  the  larger  owdinca  of  tliat  history  will  enable  as  to 
detCRnine  whether  or  not  the  critical  changes  in  dynasties 
ud  rulers  were  or  were  not  associated  with  critical 
changes  in  astronomical  ideas  as  revealed  by  changes  in 
temple- worship.  If  there  be  no  connection  the  changes 
Bisy  have  lx,-cn  due  t"  a  change  of  idea  only,  and  the 
suggestion  of  a  distinction  of  race  falls  to  tlie  ground 

lo  a  region  of  iniiuiry  where  the  facts  arc  50  few  and 
diScult  to  recognise  among  a  ina<is  of  myths  and  tradi- 
tions, to  say  nothing  of  contradictory  assertions  by  differ- 
ent authors  ;  the  more  closely  we  adhere  to  a  ri^'idly 
Jtlentihc  method  of  inquiry  the  better.  1  propose  to 
show,  therefore,  that  there  is  one  working  hypothesis 
which  seems  to  indude  a  ^reat  many  of  the  facts,  and  I 
hope  to  give  the  hypothesis  and  the  facts  in  such  a  way 
that  if  there  be  anything  inaccuratdy  or  incompletely 
KMcd  it  will  be  easy  at  once  to  change  the  front  of  the 
■BQuiry  and  proceed  along  the  new  hne  indicated. 

1  SMy  bagin  tqr  ramuking  that  it  is  fiindameatal  for 
the  hypntheeie,  diet  the  temides  of  On  or  HcUopoU^ 
<•  Mm  by  ICaspBto  aod  other  high  aathoritics»  cidMad 
WoR  the  tines  of  Mini  (Menes)  and  Uie  pyramid 
MUbii  wliatevcriaay  have  bean  the  dale  of  tlie  original 
faarfation  of  Thebes 

Btfore  Mini,  according  to  Maspero,  "  On  et  les  villes 
du  Nord  avaient  cu  la  part  principale  dans  ie  developpe- 
inerii  rie  la  civilisation  Kgyptienne.  Les  pricres  et  la 
tymaes,  ({ut  form^rent  plus  tard  le  noyau  des  livrcs 
SMris,  avaient  <5t^  ridig^  "k  On." ' 

The  working  hypothesis  is  as  follows  : — 

I  The  first  civilisation  as  yet  glimpsed  in  Egypt,  reprc- 
^acd  by  On  or  Heliopolis,  was  a  civilisation  with  a 
solstitial  solar  worship  associated  with  tlM  riseof  the  Nile. 
A  northern  star  was  also  worshipped. 

X  Memphis  (possibly  also  Sais,  Bubastis,  Tanis,  and 
other  cities  witit  east  and  west  walls)  and  tbe  pyramids 
•ere  built  by  an  inntding  race  from  a  lead  where  the 
•onhip  was  equinoctial.  A  star  rising  in  the  east  was 
*wshipped  at  the  equinox. 

3>  The  Uanle  in  Egyptian  liistory  between  the  sixth 
aod  eleventh  dynasties  was  aisociatad  with  conflicts  be- 
^ywa  ibCM  races,  wlucb  were  ended  by  the  victory  of  the 
tipiiMnmi»ei  of  the  old  worship  of  On.  After  them 
IflUid  building  ceased  and  solstitial  worship  was  re- 
•■Iillilltd ;  Memphis  takes  second  place,  and  Thebes,  a 
Whem  On,  so  far  as  solstitial  solar  worship  is  concerned, 
cone*  upon  the  scene  as  the  seat  of  the  twelfth 
^f»Mly. 

"OtaMiNaartmcc,"  p.  41. 
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4.  Tlie  subsequent  historical  events  were  largely  due 
to  conflicts  with  intruding  races.  The  inuuders  esUb- 
itshed  themselves  in  cities  with  east  and  west  walls,  and 
weie  eo  each  occasion  driven  out  by  solstitial  solar 
worshippers  who  founded  dynasties  (eighteenth  and 
twenty-Afth;  at  Tlwbcs. 

\.—0n. 

I  have  taken  another  ocoision  of  remarking  how  tho- 
various  worships  at  Thebes  were  reflected  in  the^ 
orientation  ol  the  temeno>  walls.  The  so-called '•  sym- 
metrophobia  of  the  I'.^yjnians  was  full  of  meaning,  which 
in  this  case,  at  al!  events,  IS  no  lnn^;er  hidden.  If  we  note 
this  retlection,  as  we  can  over  and  over  again,  where  l.ioth 
temples  and  walls  still  stand,  it  is  fair  to  assume  that 
where  the  walls  alone  remain  the  temples  which  they  once 
enclosed,  long  since  destroyed,  had  the  same  relation. 
These  considerations,  alas,  have  to  be  appealed  10  m  the 
ease  of  Heliopolis,  to  s.ay  so  far  nothing  of  Abydos  and 
Memphis. 

Al  Heliopolis  the  so-called  "  symmetrophobia  "  as  indi- 
cated by  the  trend  of  the  mounds  given  in  Lepsms's  plan, 
is  so  strong  tltat  in  spite  of  the  fact  that  only  one  obelisk  of 
one  temple  lemaisi,  it  is  easy  to  show  that  both  solstitial 
solar  wenhip  and  star  worship  were  carried  on,  if  walls 
had  the  same  relation  to  the  indndad  temples  at  On  as 
they  had  at  Thebes. 

T  he  solar  temple  at  On  has  entirely  disappeared.  As 
nia\  be  gathered  from  the  remains  of  the  mounds,  it  lay  In 
the  line  of  the  solstices.  As  the  gods  included  lU,  Ataui,. 
and  Osins,  probably  like  the  temple  of  Amen  RS  at 
Thebes  there  were  two  temples  back  to  back.  At  Thebes 
the  temples  were  directed  narth-wast  south  east,  at  On 
south-west — north-east. 

.My  observations  of  the  orientation  of  the  obelisk  show 
that  the  temple  of  which  it  formed  part  may  have 
possibly  been  the  t1rst  of  the  series  wliich  includes 
the  temple  of  Mut  at  ihebes,  and  other  temples,  there 
and  at  Abydos;  that  is  the  worship  of  .Set  was  in 
question,  to  Speak  generically.  Now,  according  to 
Maspero, '  .Sit  or  Set  formed  one  of  the  divine 
dynasties,  being  associated  with  the  sun  and  air  gods  at 
On,  i.e.  with  Ka,  Atmu,  Osiris,  Horus,  and  Shou. 

At  Abydos,  as  also  can  be  determined  by  the  orientation 
of  the  wallSfOne  of  the  oldest  tempks  was  probably  a  sol- 
stitial one.  The  stellar  temples  sacred  to  Set  were  boilt 
much  later  than  the  solar  temple. 

Like  On,  Abydos  was  a  sacred  dty.* 

"  Cest  comme  ville  sainte  qn'elle  dtaitaniversellement 
connue.    .Ses  sanctuaires  euient  c^ltbres,  son  dieu  OsiriS' 
vcncic,  ses  fetes  suivies  par  toute  I'Kgypte ;  les  ^ns 
riches  des  autres  nomes  tcnaient  it  tumaeur  de  SO nitO 
dresser  unc  stele  dans  son  temple."* 

If  it  be  found  that  the  references  to  "ancestor?,"  .ind 
"divine  ancestors,"  occur  after  the  eleventh  dynasty,  the 
race  represented  by  On  may  be  referred  to  (see  the 
articles  on  the  F.},'yptiati  year),  and  it  may  be  that  so 
often  referred  to  as  the  Hor  schc>u. 

Only  one  star  temple,  as  I  have  said,  is  still  represented 
at  On  ;  those  at  Abydos  are  known  t<i  be  late.  The  term, 
then,  of  Sun-worshippers  was  highly  distinctive,  and 
th^  is  reason  to  believe  that  the  stellar  observations  were 
connected  with  the  solar  worship. 

The  East  and  West  Wntb  tmd  PyramM 
Buildtrs, 

On  the  hypothesis  these  came  from  a  country  where tho- 
WOrship  was  cquino:lial. 

We  arc  justiiied  from  what  is  know  n  re^^arding  the  rise 
of  the  Nile  as  dominatinij  and  defining  the  commence- 
ment of  the  Egyptian  ^ear  that  other  ancient  peoples 
placed  under  like  conditions  would  act  in  the  same  way. 

Now  what  the  Nile  was  to  Egypt  the  valleys  of  the 

'  Of  (it.  p  3 J 
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Tigris  aad  the  Enphiatcs  were  to  the  euly  Chatdieui 
-empire.  Like  the  Nile,  tliese  valleys  were  nibject  to 
annual  inundatioas,  and  tbelr  fertility  depended}  as  in 
Egypt,  upon  the  manner  in  which  the  irrigation  was 
loond  after. 

But  unlilce  the  Nile,  the  commencement  of  the  inunda* 
tion  of  these  rivers  took  place  near  the  vernal  equinox  ; 
hence  the  year,  we  may  assume,  began  then,  and, 
re  isot^ng  by  aoalogy,  cbe  worship  in  all  pcobabiliQr  was 

equinoctial. 

A  people  entering  F.t^'ypi  from  this  region,  then,  would 
satisfy  one  condition  of  the  problem,  but  is  there  any  evi- 
dence that  llus  peojjle  built  their  bnlar  temples  and  temple 
walls  east  and  west,  and  that  ihey  ^lUo  bulli  pyramids  ? 

There  is  .inifile  evidence,  although,  nl.is  !  the  structures 
in  Chaldxa,  being  generally  built  in  brick  and  not  in 
stone,  no  longer  remain,  as  do  those  erected  in  Egypt. 
Still,  in  spite  of  the  absence  of  the  possibility  of  a  com- 
parative study,  research  has  shown  that  in  the  whole  region 
to  the  north-east  of  Egypt  the  temenos  walls  of  temples 
and  the  walls  of  towni  run  east  and  west  ;  and  though  at 
present  actual  dates  cannot  be  given,  a  high  antiquity  is 
•suggested  in  tlie  caat  of  some  of  them.  Further,  the 
temples  which  remain  in  that  region  where  stone  was 
procuraUe,  as  at  Palmyra,  Baalbec,  Jerusalem,  all  lie 
east  and  west.  But  more  than  this,  it  is  well  known  that 
"from  the  very  earliest  times  pyramidal  structures,  called 
ziggurats,  some  150  feet  high,  were  erected  in  each  im- 
portant city.  These  were  really  observatories  ;  they  were 
pynin:iis  built  in  steps,  as  dearly  shown  from  pictures 
fourul  oti  cotitcu>[>ijr.i.-y  Liblcts  ;  and  one  with  seven  Steps 
.1r^<l  nf  great  antiquity,  it  is  known,  was  restored  by 
Nebuchadueuar  about  6uo  u.c.  at  Babylon. 

A  second  condition  of  the  hypothesis  is  therefore  satis- 
fied. 

r>Mt  did  this  eqinnoxworshippm^-,  pyr.unld-b.iil'dini; 
T.tr  f  \wt-  .It  iinything  like  the  lime  required?  Prof.  Saycc 
hu  A  cd  111  the  Hibbert  leciures  which  were  delivered  in  the 
year  i»87  that  recent  linds  have  established  the  existence 
of  a  King  Sargon  1.  at  Agade  in  ChaUlara  3800  h.c. 
Hence  it  seems  that  a  third  condition  of  the  hypothesis  is 
satisfied  by  this  recent  discovery.  There  was  undoubtedly 
an  equinox-worshipping,  pyramid-btiilding  race  existing  in 
Cbaldaea  at  the  time  the  Egyptian  pyramids  are  supposed 
to  have  been  buiU. 

Homniel,  in  a  recent  paper  on  the  Babylonian  origin 
of  Egyptian  culture,  shows  that  the  naniM  of  the  gods 
corresponded  in  tnanv  cases  with  the  names  of  deities 
■mentioned  in  the  oldest  Egyptian  pyramid  tc\ts  .  . 
The  names  were  represented  by  exactly  the  same  si^-ns 
in  both  Babylonian  an  1  I  .;>  [it:  in  hieroglyphi :  s  .  .  .  the 
name  and  signs  of  (jiini  the  liabylonian  As.iri  .ite  re- 
presented in  both  c<mntrics  by  an  eye.  lie  contends 
that  there  had  been  a  direct  communication  between  the 
two  I  imIi  itions,and  that  the  Bal^lanian  was  the  older 

of  the  two. 

Next  let  us  return  to  Egypt- 

We  find  at  Memphis,  .Sais,  lUibastis,  and  Tanis  east 
and  west  walls  which  at  once  stamp  those  cities  as 
ditfcring  in  origin  from  On,  .\bydos,  and  Thebes,  where, 
as  I  have  shown,  the  walls  trend  eitlier  north-west  — 
south-east  or  north-cast — south-west. 

For  Memphis,  Sais,  and  Tanis,  the  evidence  is  atVorded 
by  the  mapb  of  i.epsiu^.  1-or  Bubastis  it  depends  u[)on 
the  statement  of  .\aville,  that  the  walls  mn  "  nearly  iroin 
east  to  west,"  and  with  the  looseness  too  nHtieck  associated 
with  audi  statements,  it  is  not  said  whether  true  or 
jnagnetie  bearings  are  indicated. 

Associated  with  these  east  and  west  walls  there  is 
farther  evidence  of  great  antiquity.  Bubastis,  ac- 
cording to  Naville,'  has  atTordctl  traces  of  the  date  of 
Cheops  and  Chephren,  .ind  it  is  stated  by  Manetho  to 
h.ive  existed  as  early  as  the  second  dynasty. 
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It  is  also  generally  known  that  the  oyramids  in  Eieypt 
are  oriented  east  and  west    Nor  is  this  all. 

One  of  the  oldest,  if  not  the  oldest,  pyramid  known,  i«  a 
step  pyramid  meddled  on  the  luggurat  pattern :  the  so- 
called  "step  pyramid  of  Sakkarah."  The  <;teps  are  six 
in  number,  and  vary  in  height  from  thirty  eight  to  twenty* 
nine  feet,  their  width  being  about  six  feet.  The  dimen- 
sions are  (352  north  and  south)  x  (-^06  east  and  west)  x 
197  feet.  Some  authorities  think  this  p>Tamid  was 
erected  in  the  first  dynasty  by  the  fourth  king  (Nenephes 
of  Manetho,  .\ta  of  the  tablet  of  Abydos.)  The  arrange- 
ment of  chambers  in  this  pyranud  IS  unite  special. 

I'lie  el.iim  to  the  highest  antinuity  of  the  step  pyr.Tmid 
15  disjjuted  by  some  in  favour  of  the  "  f  iNc  pyr.uiud  of 
\Kduin  It  also  is  really  a  Step  p\  r,Mmd  115  feet  IhkH  ; 
its  outline,  which  conceals  some  of  the  steps,  shows  three 
stages,  seventy,  twenty,  and  twenty-five  fee;  hi>;h  :  b  it 
in  its  internal  structure  it  is  really  a  step  pyramid  of  six 
stages. 

This  pyramid  must,  according  to  Petrie,  be  attri- 
buted to  Smeferu  ;  but  De  Roug».'  has  given  evidence 
to  the  contrary.'  Seneferu  was  a  king  of  the  fourth 
dynasty. 

We  have  at  Dashour  the  only  remaining  abnormal 
pyramid  called  the  blunted  pyramid,fbr  the  Mason  that  the 

;  mclination  changes  at  about  one-third  of  the  height.  This 
pyramid  forms  one  of  a  group  of  four,  two  of  stone,  and, 

be  it  carefully  borne  in  mind,  two  of  brick  ;  their  dimen- 
sions are  700  X  700  X  326  feet  ;  6:0  X  620  X  321  feet  ; 
350  X  350  X  00  feet ;  and  j  ;  ;  x  34  ;  x  feet. 

One  of  these  pyramids  u.is  formerly  supposed  to  have 
been  built  by  Seneferu  :  if  any  of  tliem  h:id  beet\  erected 
bv  Kinj;  Ousertsen  111.  of  the  iwellih  dynasty,  as  was 
'  fortnerly  thought,  the  hypothesis  we  are  coasidenagivoald 

ha\'e  been  invalid. 

'inlv  lifter  Seneferu,  then  do  we  >  ome  to  the  norrnil 
I  Egyptian  pyramid,  the  two  largest  at  Gueh  buili  by 
\  Cheops  and  Chephren  (fourth  dynasty)  being,  so  f.ar  as 
'  is  accurately  known,  the  oldest  of  the  series.  (According 
to  Marietta  the  date  of  Mini  is  5004  B.C.,  and  the  fourth 
dynasty  commenced  in  4235.) 

Associated  with  the  cities  with  east  and  west  walls  are 
temples  facing  due  east,  iit,  therefore,  to  receive  the  rays 
of  the  morning  sun  rising  at  an  equinox. 

Associated  with  these  pyramids  carefully  orknted  east 
and  west,  we  find  on  dieir  eastern  sides  some  disiaaee 
away,  and  cm  a  line  passing  through  their  centres  at 
right  angles  to  a  meridian  line,  temples  focing  due  west, 
the  clearest  possible  indication  of  equinoctial  worship. 
At  sunset  at  the  equinox  the  sepulchral  chamber  and  the 
sun  were  in  line  from  the  adytum.  The  priest  faced  a 
•  double  Osiris. 

]  In  the  case  of  the  pyramid  of  Chephren.  not  only  have 
we,  as  I  hold,  such  a  temple  of  •-isiris,  but  the  .Sphinx 
granite  temule  w,is  nuis-.  profj.ihly  the  crypt  of  .1  temple 
of  Isis,  its  relation  to  the  south  face  of  the  pyramid  being 
l>orne  in  mind.  If  this  uere  so  <;>siris  waS  a  name  both 
for  the  solstitial  and  equinoctial  sun. 

Other  pyramids  were  built  at  Sakkarah  during  the 
sixth  dynasty,  but  it  is  remarkable  that  such  a  king  as 
Pepi-Meri-KA  should  not  have  imitated  the  majestic 
structures  of  the  fourth  dynasty.  He  is  said  to  have 
built  a  pyramid  at  S.akkareh,  but  its  obscurity  is  evidence 
that  the  pyramid  idea  was  giving  wny,  and  it  looks  as  if 
this  dynasty  were  really  on  the  side  of  Cm,-'  for  the 
authority  of' Memphis  declined,  and  Abydos  was  preferred, 
while  abroad  Sinai  was  reconquered,  and  Ethiopia  was 

kniin  order.* 

The  sphinx  foriented  true  east)  must  also  be  ascribed 

to  the  earliest  pyramid  builders ;  it  could  not  have  been 
built  before  their  intnision.    The  Colossi  of  tlie  plain  at 

>  Mupcro, «/.  tit.  p.  i9.  >  Ibtptn.     tit,  p,  Sa. 

*  IftonliCT.  »t  to  Vtfytm  tkat  thtra  wMMMccoHactioBbMwMB  Ffpi-Mciw 
1lBHMitli««l<««ii«b<yMMy«fTlicbct.  MaipiM,  4^  (A.    f  I. 
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Thebes  was  asubsequent  reply  of  the  On  solstitial  worship 
10  h. 

(*)  The  Warship  of  ike  Pull  by  the  Pyramid  Builders. 

Tlwre  is  a  subsidiary  point  in  connection  with  the 
jiynunid  builders  and  equinoctial  worship. 

The  worsbipof  Apitpceceded  tl^  buiidinjEof  pyramids. 
Mini  is  credited  by  Eliao  witb  hi  iMfodttction/ mit  at  any 
yate  Kakau  of  the  aecand  dynasty  itaaed  ptofdamations 
Tcgarding  it,'  and  a  statnc  of  Hapl  was  io  the  temple  of 
Chcopt.* 

It  is  stated  that  the  first  month  of  the  Chald.Tan  year 

v.is  dedic.T.eil  to  the  ''propitious  huU,'  and  that  llie 
tiijurc  (if  .1  bull  consi.xntiv  occurs  on  the  monuments  ,15 
opening  tiie  ye.ir.  NHw  the  sun  ai  ti:,  :\  r!hii  tifuinox 
4500  H.C.  was  in  the  coustelLition  T.iur-js  lliot  h.is  shown 
that  the  equinox  occurrct!  u;th  the  '-lid  nc.ir  the  plci.nles 
in  338;  IT  We  seem  driven  to  the  conclusion  that  the 
consicD  uion  of  the  bull  dalea  from  thii  tim^and  that 
Uapi  represented  it.* 

{c'   7'hr  Art  of  the  /'vr  imiJ  l'uu'Jt-ri. 

Another  connecting  link  is  found  in  the  diorite  statues 
found  in  the  temple  of  Chephrcn.  at  the  p\  riinids,  and  at 
Tell-loh  (ancient  Sirgalla)  by  M.  de  .Sarzcc  in  1881. 

This  last  find  consisted  of  some  large  statues  of  diorite, 
and  the  attitude  cbown  was  that  of  Chephren  himself  as 
repnescnted  in  the  Muatum  of  Gixeh. 
■  This  Indicates  cooalinf  in  the  arts  and  the  possession 
■of  similar  tools  in  Cllald^ea  and  Efypt  about  die  time  in 
question. 

f,l)  Tki  Star  U'jrfkif,      th^  /'yrnmid  Builder  . 

I  have  given  before  the  godt^  ut  Heliopolis,  and  have 
shown  that  with  the  exception  of  Sit  none  are  stellar';  and 
that  the  temple  of  Sit  is  still  represented.  But  we  hnd 
in  {iyr.irni<l  times  the  list  is  vastly  changed  ;  only  the  Sun 
sods  Ra,  Horus,  Osiris,  are  eomnKui  to  the  two.  As  new 
divinitiea  wt  find  * 

hi.-. 

11,1  ill  or. 
N'ej  hthys. 
i'ub. 
Selkit. 

Sokhii. 

Of  these  the  first  two  and  the  I;ist  two  undoubtedly 
symbolised  stars,  and  there  can  be  wo  qKestion  ih.it  the 
temple  of  Isis  at  the  pyramids  u-.is  b.i;lt  to  w.nch  the 
nsm;;  of  some  of  them.'  'if  Ins  and  ll.r.hor  I  h.ue 
a'.reaily  written  nt  length,  and  1  think  the  stars  are  now 
known.  Tl;-'  I'/iersare  more  doubtful.  butltWay  bethat 
Ft.ih  =  Capelia  antl  .Selkit  Antares. 

I'.ut  it  IS  also  st.itcd  th.it  .it  Memphis  '  [time 
not  given]  there  were  temples  dedicated  to  Soutekh 
and  Baal.  Now  this  is  of  great  importance,  for  I  suppose 
there  is  now  no  question  among  Egyptologists  that  the 
gods  Set,  Sit,  Typhon,  Hes,  Soutekh,  Soutkhou  are 
.  identical.  It  is  also  etiually  well  known  that  Soutekh 
was  a  god  of  the  Canaanitcs  "  th.u  the  hippopotamus, 
the  emblem  of  Set  and  Typhon,  was  the  hieroglyph  of 
tbc  Babylonian  god  Baal,  *  and  Bes  is  identified  Mrith  Set 
in  the  book  of  the  dead." 

■iMparv, »/.  (it  p.  ^^,  not*.  *  MMptra,  *^  iU.  (>.  ^ 

*  Nm  only  lb*  toll ;  ihm  is  b  favour  of  lb*  vmw  ttnl  Hm 

todint  S«tk  mAaam.  If  tht  Morpion  con«<r1!.tiion  >i.t<t  »t«o  Wrn 
ctubli«h*d,  aad  ink  •OMBOMW  Uttad  by  contidbuoiu  in  Ihr  liinf  of 


CJitopfc  '  '  M»«ptt'j,  j/.  ill.  p.  64. 

*'  The  Knplc  of  SjX,      I  hav«  Mid,  had  rMt        wf>i  wjiIIk,  .ind  w>  had 
Mrnt^it.  ucordinx  Io  LcfMUV    Th*  form  of  Itik  al  bait  ii.i>  tht  eoJitvi 
•hiCh.  according  to  «o<n»  autbomiM,  was  Um  Bracimor  of  A4h«B«. 
Ibi  Hiiip)<  of  Ai)i«n«  ai  Aibcnt  vat  oritoMl  Io  th*  Il«MldM. 
'  lla»p«»«.  iV  I  II.  p.  J57' 

•Ma-n-T  .    /       1   1'^  »  Pirrrcljii.  4.  »/lttm,^^l^. 
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Jensen  in  his  "  Kosmologie  der  iJahylonicr,"  p.  16, 
points  out  that  Bil  was  thr  name  for  the  pole  of  the 
equator.  If  this  be  the  Baal  rcfe;rcd  tobv  I'lerret,  «e  get 
the-  most  inarxellous  roincidenrr  hetvicrn  the  lij;yptian 
and  babyloniaii  star-worshi])  and  suggestion  of  a  common 
origin  among  an  .is^  :  ;  1.    .dly-mindcd  people. 

This  suggests  that  the  founders  of  On  and  Memphis 
had  a  common  origin,  and  the  Memphitic  Intrusion  took 
place  after  solar  solstitial  worship  had  been  introdui  ed 
at  On.  This  worship  could  not  have  been  brought  into 
Egypt  from  any  otmar  OOtmtrjr,  bordering  on  Chaldxa, 
and  its  ultimate  predominance  ia  the  origin  of  the  myth 
of  Horus  slaying  the  hippopotamus.  Nay,  it  may  be  also 
suggested  that  the  predominance  was  brought  about  by 
men  and  ideas  reaching  On  tram  the  south,  so  that  the 
myth  bad  a  single  celestial  and  a  double  tetieitria] 
side. 

The  Hawk  Cod  of  Edftt,  Harhooditi,  bad  for  servants 

a  number  of  individuals  called  M.isniou  or  Masnitiouo 
blacksmiths.  Just  as  the  Hawk  God  of  the  Delta,  Harsiisit, 

I  has  for  his  entourage  the  .Sho-ou  Horou.  Maspero  in  a 
most  interesting  paper'  has  rtccnlly  called  attention  to 
some  rusioins  still  Lxtatit  among  the  castes  of  black- 
^luiths  111  Central  Africa,  which  have  suggested  to  him 
that  the  followers  of  tbe  EdfO  Honis  may  have  come 

from  that  prorinre. 

lie  writes  :  "  C'est  du  siid  de  11  t;yi)tcinie  les  forgerons 
sont  reinontds  vers  Ic  nord,  Icur  sicgc  pnmitif  t'tait  !e  sud 
de  I'Kgypte,  la  partie  du  pays  qui  a  le  plus  (ics  rapp  orts 
avec  les  r<^ions  centrales  de  I'Afrique  et  leurs  habtunts.*^ 

Then  after  stating  the  present  conditions  of  these 
workers  In  equatorial  Africa,  where  they  enjoy  a  high 
distinction,  he  concludes : — 

"  Je  pense  qa'oo  peut  se  leprdsenier  I'Horus  d'Edfbo 
comme  Aant  an  d^but,  dans  1  one  de  ses  formes,  le  chef 
et  le  dieu  d'une  tribu  d'ouvriers  travaillant  le  oiAal,  ou 
plucot  travaillant  le  ier.  On  ne  sauiait  en  efiet  se  dia* 
simuler  qull  y  aune  aflinit^  rMleentreleferetlaperaonoe 
d' Horus  en  certains  mythes.  Horns  est  la  face  c^ste 
horou  ,  le  ciel,  le  firmament,  et  cc  hrmamcnt  est  de  toute 
antiquit. ,  nn  toit  de  fer,  si  bien  que  le  fcr  en  prit  le  nom 
de  b.i  tr.-p;t,  metal  du  ciel.  m>  t.d  fiont  est  forme  le  ciel  : 
liorus  I'ainc,  Horus  d'Kdfuu,  est  doijc  en  rdalit^  undieu 
tie  fcr.  U  est,  de  plus,  muni  de  la  picpe  ou  de  la  javeline 
'.\  point  de  fer,  et  les  dicux  qui  lui  sont  .npparentc's, 
Anhouri,  Shou,  sont  de  piquiers  comme  lui,  au  coniraire 
dpi  dieux  du  nord  de  rFj^ypte.  Ra,  I'hfah,  etc  ,  qui  n'ont 
(i.is  d'ai  mes  .a  I'ordin.iire.  L.i  |.  gunde  il'l  lathouditi  COn- 
qucrant  I'llgypte  avec  les  inasniou  scrait-ellc  ilonc  i'c'cho 
ointain  d'un  fait  qui  se  serait  passt'  au  temps  and-rieurs 
A  I'histoire  ?  Quelque  chose  comme  I  arrivc'e  des 
Espagnols  au  milieu  des  populations  du  Nouveau  Monde, 
rirruption  en  Egypte  de  tribus  connaissant  et  employ- 
ant  le  fer,  ayant  parmi  elles  unc  caste  de  forgerons  et 
apportant  le  culte  d'nn  dieu  beUiqueux  qui  aurait  ^l^  un 
Horus  on  ae  serait  confondn  avec  1' Horus  des  premiers 
Egyptiens  pour  ibrmer  HarbouditL  Ce»  tribas  aaiaient 
M  n^ssairement  d'orieine  Africaine  et  auraicnt  apport^ 
de  nouveaux  ddmcdts  Africaittt  It  ceux  que  renlennait 
dd}\  la  civilisation  du  bas  Nil  Les  fori^rons  anraicnt 
perdu  peu  '1  peu  leurs  privil(-ges  pour  se  fondre  au  rcste 
de  la  population  :  a  Edfou  seulement  et  dans  les  villes  oil 
Ton  {)raliq'-:a:t  Ic  cultc  de  '.'lion:-  d' 1  ;dto .1,  lis  auraicnt 
con«e:\c  nr.  raraf  ti  n-  ^afti  et  se  scraient  tr.msformes  cn 
uu  sortr  de  doniestK  itr  rcli;;.cuse.  Irs  niasnio.i  <.'.u  irythe 
d'Horus,  compagnuns  ct  icrviteurs  du  dieu  guciricr.  ' 

3._  7/,<-  II  orko/  the  Eleventh  and  Tii^tlflh  Dynasties. 

\Vc  have  next  to  consider  what  happened  after  the 
great  gap  in  E.gyptian  history  between  the  sixth  and 
twelfth  dynasties,  3500  8.0.-2851  ac.  (Marieue)j  from 
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Nitotrii  10  Amwvemhat  I.     We  p.iss  lo  the  Middle 

. iineiicmhat  I.  bnilt  no  fiyramids,  he  added  no  em- 
bellishments til  Mrniphis  ;  but  lie  timk  1 1  eliopoHt  ttlldsr 
fats  care,  and  now  we  hrst  hear  of  Thebes. ' 

Usertsen  I.  built  no  pyrantid-;,  he  added  no  embellish- 
ments to  Memphis,  but  he  alsn  tok  Hehopolis  under 
his  tare,  and  added  obelisks  to  the  tciriplcs,  one  of  which 
retnaitii  tu  this  day.  Further^  he  restored  the  temple  of 
Otiris  at  Abydoti  *Bd  added  tft  tlM  temple  of  Amen* Ku 
•t  Thebes.^ 

Snrelf  it  is  very  noteworthy  that  the  first  thing  the 
kings  of  the  twelfth  dynasty  did  was  to  look  after  the 
only  three  temples  in  Egypt  of  which  traces  exist,  which 
I  have  Bhawo  to  bare  been  oriented  to  the  aoktice. 

It  it  right,  however,  to  remark  that  then  leems  to  have 
been  a  fluid  recrudescence  <rf  pyramid  building  towards 
tlM  end  of  tlie  twdftb  dynasty,  and  immediately  preceding 
the  Hyksos  period,  whether  as  a  pwcwior  of  Uiat  period 
or  not. 

I'sertscn's  views  nbo-.ic  his  last  !iome  haVB  COmO down 
to  us  m  a  writing  by  liis  scribe  Mirri  :• — 

"Man  m;iitre  m'envoya  en  mission  pour  lui  prc-parer 
unegt.mde  dcmeure  <?ternel!e.  l,e«  couloirs  et  la  chamhre 
ini/ueure  ctatent  en  miironnerie  et  renouvekiient  ies  inei- 
verlk's  (Ic  construction  dcs  diciix.  11  y  eut  en  eilc  des 
colonnes,  sculpti-es,  belle'.  <  omine  le  cicl,  un  bassin  creusc 
qui  communiquait  avec  le  Nil,  des  pones,  des  ub<?lisques, 
.  une  fa<;Hde  en  pierre  de  Kouou. " 

There  was  nothing  pyramidal  about  this  idea,  but 
150  years  later  we  find  Amenemhat  III.  returning  both 
to  the  gigantic  izrigatkm  worics  and  the  pyramid  building 
of  the  eariier  dynastiee. 

The  scene  ol  ibeae  iabonrs  was  the  Fayyum,  where, 
to  crown  the  new  woric,  two  omamenul  pyramids  were 
baiH,  snrmoimted  by  statues,  and  finally  the  king  himself 
was  hurled  in  a  pyramid  near  the  Labyrinth. 

^—Tke  Work  <»/  the  Eighteenth  Dynasty. 

The  blank  in  Egyptian  history  between  the  twelfth 
and  eighteeoth  dynasties  is  Icaown  to  have  been  asso- 
dated  with  the  intmrion  of  the  so-caUed  Hyksos.  It  is 
supposed  these  made  their  way  into  Egypt  from  the 
coualfies  in  and  to  the  west  of  Mesopotamia.  It  is 
known  that  they  settled  in  the  cities  with  east  and  west 
walls.  Thc(f  were  finally  driven  out  by  Aahraes,  the 
kini;  of  sohtitial  solar  Thebes,  who  hegaa  the  «ghteenth 
dynasty. 

In  (./  I  have  shown  what  happened  after  the  first  great 
break  in  Egypti^in  history —a  resinciiation  of  tUe  solstitial 
worship  at  On,  .Ahydos  and  Thebes 

I  have  next  to  show  that  precisely  the  same  thin^  hap- 
pened after  the  Hyksos  period  (Dyn.  13  -;  .NUnetie, 
2233  Drugsch ;  iJyn.  18,  1703  B.c  ,  Mariectci  had  dis- 
turbed history  for  some  500  years. 

it  IS  known  from  the  papyrus  Sellier  (G.C.  257)  that 
Atiuncs,  the  first  king  of  the  eighteenth  dynasty,  who  re- 
established the  independence  of  Egypt,  was  in  reality 
fighting  (be  priests  of  Soutckh  in  favour  of  the  priests  of 
Aiaen  Rfl,  the  solstitial  solar  god,  a  motlern  repre- 
sentative of  Atmu  of  Oa. 

AawB-fU  was  the  suoocsMir  of  Menthu,  the  successor 
of  Atmu  of  On.  So  chue  was  the  new  wofship  to  the 
oMesi  at  On,  that  at  tho  highest  point  ol  Tbeban  power 
the  third  priest  trf  Amen  took  the  same  titles  as  the  Grand 
Priest  of  On,  "  who  was  the  head  of  the  first  priesthood 
in  Egypt."*  The  "Grand  Priest  of  On,"  who  was  also 
call^  the  "  Great  Observer  of  Ki  and  Atmu."  had  the 
privilege  of  entering  at  all  times  into  the  Habenbcn  or 
Naos.  The  priest  I'.uiou.uncn.  wliosc  mummy  was 
found  in  1891,  bore  these  amotig      other  titles. 

•  MmIMW.  V-  «■/'••  P-  ••»■  '  MMp«r\  of.  (it.  Ji  »IJ. 

>  Mtvpcro,  i^.  ill.  p.  1 1  J.  *  Viray,  N*«  Gimh  CauUqsilC,  p.  J6> 
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The  assumption  of  the  title  was  not  only  to  associate 
the  Theban  priesthood  with  their  northern  ^  nn/r.'rtt,  but 
surely  to  proclaim  that  the  old  On  worship  was  completely 
resKved. 

r/fd-  Work  flf  th^  TMeiify/jflh  Dy/.',}i,>y. 
There  w.is  another  invas:on  from  Syfi.i,  which  founded 
the  twenty-sei  oiid  ilyn.ist\ ,  and  again  the  government  is 
earned  on  in  cities  with  east  and  west  walls  fS.iis,  Tanis,^ 
and  liubastl"!).  The  solstitial  bular  priests  of  Thebes 
withdraw  to  Ethiopia,  i  hey  reiuru,  however  in  700  B  c, 
drive  out  the  Syrian  invaders,  and.  under  Shabaka  and 
Tahaiga,  found  a  dynasty  (the  tweniy^ftb)  at  Thebes, 
and  embellish  the  solstitial  soUr  temples  there. 

6.  — //  nthropoio^ical  Evidence. 

it  will  be  seen  then  that  a  general  survey  of  Egyptian 
history  does  suggest  contlict  between  two  races,  and  this 
of  course  goes  to  strengthen  the  view  that  the  icmide 
building  (nenomena  suggest  two  diffiuent  worships, 
depeodmg  upon  race  disunctioos. 

We  have  next  to  ask  if  there  is  any  anthropological 
evidence  at  oar  dispoeal.  It  so  happens  that  Virchow 
has  directed  his  attention  to  this  very  point.' 

Premising  that  a  strong  race  distinction  is  recognised 
betwem  peoples  having  brachycephalic  or  short,  and 
dolicocepbalic  or  lon>;,  sk'j"U,  and  that  the  Alric  in  tace> 
belong  to  the  latter  i^rouj),  1  lu.iy  jjive  the  /oliowmy;  c\- 
tiact  from  his  paper 

"  The  craninloi;ical  type  in  the  Ancient  Empire  was 
d  tTcren;  from  iliat  in  the  middle  and  new.  The  skulls 
from  the  Anrient  Empire  are  brachvrpphaHc,  those  from 
ihe  new  .ini  of  the  |)rcsi-rit  d  ly  arc  cither  dulichocephalic 
or  mcsaticephalic  ;  the  ditlctL-nce  i-,  therefore  at  least  as 
jteat  as  that  lir[rtc^-n  llic  dolichorcphalic  skulls  of  the 
Frankish  graves  and  the  predonr  naruly  brachyccph.ilic 
skulls  of  the  present  population  of  South  Germany.  I  do 
not  denv  that  we  have  hitherto  had  at  our  disposal  only 
a  very  limited  number  of  skulls  from  the  Ancient  Empire, 
which  have  been  ceitainly  determined  ;  that  therefore 
the  question  whether  the  brachycephalic  skull-type 
deduced  from  these  was  the  general  or  at  least  the  i»re> 
dominant  one  cannot  yet  be  answered  with  certainty,  but 
I  may  appeal  to  the  fact  that  the  sculptors  of  the  Ancient 
Empire  made  the  brachycephalic  type  the  basis  of  their 
works  of  art  too." 

It  win  be  seen,  then,  that  the  anthropological  as  well 
as  the  historical  evidence  runs  on  all  fours  wuh  the  re- 
sults to  be  obtained  from  such  a  stuiK-  of  the  old  astronomy 
as  the  temples  aUbed  us. 

J.  Norman  Lockvkr. 


NOTES. 

On  Monday,  May  29,  the  Duke  of  Connaught  will  open  the 
new  engioeeriog  aod  electrical  laboratories  nt  Univeruty  Col- 
lege, London. 

A  otMSRAL  BMCiiag  of  thc  nembers  of  tb*  Federated  losti- 
telion  of  Miniftg  EiiKioeeis  wilt  be  held  in  the  meow  of  the 

Inttiiucion  of  Civil  Engineer*,  2$,  Great  George  Stree'.  West- 
minster, oa  Thursday,  June  i,  at  12  nojn,  and  on  Friday, 
Jnee  3.  at  lo  a-m. 

The  N'icderrhaiaisdie  CsscUsehaltfiirytalar.ead  Ueilkandeo 
at  Bonn,  proposes  lo  celebrate  lis  se*eniy*l!fth  anniTenary  on 

July  1  A  sciciuifii;  iiitelin.;  will  I.>t.-  held  in  the  forenoon  m  '.he 
miuic  hail  of  the  Uaivenity  of  Bonn,  and  at  one  o'clock  the 
members  will  dine  together  at  the  hold  "Zam  Goldeaan 
Sicn."  la  the  afternoon  ibece  wiU  be  an  eaeeision  to  RiiagM 
dorf. 

>  Pmf.  K.  Vlnefaaw:  *'IiaMi  «a<  Lswehialna  and  tK»tt  Acetpicb.* 
Baadsv.  Men  9, 
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Catuxk  C  C.  Hou»  jAn  wu  for  mmj  jmn  fa  comnud 

of  the  miuion  steaner  oo  I-al<e  T.mganyiki,  arr*  n-rriveJ  in 
■  890  one  of  Ihe  Rojral  Geographicnl  Society'i  awanli  for  hu 
<)bt«nratioii(  on  the  jihysical  gf^gf-irhy  of  the  lake,  haj  arranged 
■u  interesting  Utile  eihibition  at  4S,  Pall  Mall,  which  will  be 
liamwltjr  opened  tomorrow,  May  19,  at  4  pi,m,,  wbeo  % 
■amber  of  distin^iahed  Afncu  explorers  and  admiabtrators 
will  be  present.  The  eshibitioB  eontminc  •  namtwr  of  Africin 
curi  'i  colloc'.e-l  by  Captain  Horc,  anii  mo>lc!<  illuslraling 
catu'c  life  anJ  ir.Uiulries  in  a  very  lealistic  manner.  U  will 
only  be  open  for  a  few  weeks,  and  it  we!!  worthy  of  a  visit  from 
an  iaieraated  in  ifae  geography  or  ia  the  future  developipent  of 
die  t«|toB  aaarked  oat  by  Nature  u  tbe  feinra  hi^mty  Uiraa^ 
tHf  ccritin?nT  of  Africa. 

Tjifc  annii.il  dinner  of  i!ic  Rtjya!  Ueographical  Society  was 
held  at  tbe  Wl;nct).-ill  J^ooms,  Hotel  Mttropole,  on  Saturday, 
Sir  M.  £.  Grant  Daff  ia  the  chair.  Aooog  the  loaxts  of  the 
cicBina  vac  tbat  of  *'  The  Madallialt  Dai^pmte."  Ta  proposing 
Ihit,  tbe  Chairman  explained  that  the  dinner  usaally  took  place 
on  the  evening  of  tbe  anniversary  meeting;.  1>ut  the  room*  coald 
cot  \rc  utiiainc'l  fur  '.hat  day,  and  therefore  the  tnedals  had  not 
yet  Ixta  conferred.  All  would  agree  that  the  t  liotce  of  Ihe 
council  had  fallen  upon  very  worthy  recipients.  The  fir-;  was 
Mr.  Selotts,  whom  tbejr  welcooMd  that  eveainig.  The  aecond 
■Mdatllit  ^fllpiale  was  Mr.  WoodvlOe  Rockbill,  an  American 
diplumatisi,  who  had  made  him«elf  famous  by  his  cxploratinns  in 
VfeMern  China  and  North-eastern  Tilvet.  Mr.  .Sclous,  ia  re- 
sponding, s.iitl  that  at  .1  vet)  early  [teri  j<i  of  ]iis  African  travels 
be  had  mode  sketch  maps,  and  he  bad  never  ceased  to  do  to  in 
an  tba  ooBoUiea  tbnmgh  which  he  bad  travelled.  He  bad  been 
able  l«  OMke  a  pretty  eomeet  nrvey  of  Maiboaabutd,  aod  be 
looked  uritb  tbe  nott  inlease  pride  and  ntbfaction  to  tbe  fact 
that  be  had  seen  a  British  colony  spring  up  in  thnt  country, 
which  he  was  one  of  the  firrf  to  explore.  Lord  Keivm  responded 
for  "  The  Allied  Sciences,"  proposed  by  Mr.  Seebohm.  Mr. 
W.  T.  Tbiadion  Dyer  pnpoacd  "Tbe  Royal  Geograpbical 
Sodaty.'*  The  Cbairmaa,  te  replyii^  aaid  be  looked  back 
with  plea<ure  upon  tbe  almost  unclouded  prosperity  which  the 
Society  had  enjoyed  for  the  four  years  during  which  he  had 
l^ccii  Trci  i'jni.  Their  numbers  this  year  had  sprung  Ibrwaid 
agaixi,  and  their  total  Dumber  was  dose  upon  370a 

Thr  B«tamtth«t  Ceml**Matt  ha»|)aMlibed  a  fall  deeeriplton  of 

\\x  rtvily  rital.ilislicd  I'iiofonical  Tn~(i;ii'e  at  Hclicolan'!,  wlilch 
is  nuw  at  full  work.  TUc  Director  ik  i'ruf.  Hciitckc,  with  Dr. 
Hartlaub  as  assistant  for  zoolof  y,  and  Dr.  Ehrenbaum  for  the  high- 
aca  fisberies,  while  Dr.  P.  Kackack  sopertoteads  the  botanical 
iaaaaiiaatioM.  DaaaiMMalotbelibtaryaweipadally  aahed  for. 

M.  1)1  (.HARTiK  ha*  l>een  elected  Picsidcnt  of  the  B.  taiiical 
Society  of  FnuBce  for  the  c%rienc  yrar,  with  MM.  Guignard, 
Cloa,  PojaMW  and  Zetller  as  Vice-presidents. 

Tm  tiuattr  part  of  tbe  Keir  Bulletin  for  Febraary  *ad 
Maidi,  wUdb  bas       baan  l*<n«d,  eootliiu  of  aa  aceount  of 

the  known  habil»  .-md  Ihe  ev:>nomic  treatmcn!  of  ihe  in*ec' 
OMsmonly  known  as  ih«  palm  weevil,  which  daring  the  Ua 
five  Of  six  years  bas  been  diiag  enormw  inju'-y  to  the  indus'ry 
of  coooa-oat  palm  growing  in  British  Hondaiwi.  The  paper 
«taiM(  till  10  be  ef  accvioe  to  planters  eagptxid  ia  ibu  indasiry. 
tltt  iMnbareoatai«alM^  beiidet  ouMellaiMoai  mlei^  tbe  &fib 
deealeor  oeworcihidi. 

THB  London  Botanical  Field  Cla«s,  which  was  established  in 
1(91,  will  make  sevaa  field  excnraiaai  daiing  tbe  prcaeat  aiim- 
■er,  the  first  of  tbem  taking  pbice  on  May  ay.  The  director  is 

Prof  0.  S.  Boulgcr. 

Dl/Kl.sc  the  past  week  tbe  day  temperatures  have  generally 
lieia  flniii1>iaWf  above  the  average  for  the  season,  the  readings 
at  tone  of  the  central  and  soathem  statiooa  eueeded  70*,  aod 
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reached  from  75*  to  80^  over  our  soatb<easlem  aad  sonih- 
midland  coiiaties;  but  in  <<amc  parts  of  the  north  aod  tKNth-west 
the  daily  maxima  have  not  reached  60*.  Dnriikg  the  first  part  of 
(he  period  barometric  depressions  approached  tbe  north  of 
Scailaad  and  apnad  i«ntb«ald^  bri«ciiig  %bt  raiw  to  tbe 
noitbcfn  aad  weateni  parti  of  the  ceantiy  t  bat  tbe  fall  was 
below  the  sverajje  amount,  while  in  the  south  and  ea-st  of 
England  no  rain  fell  until  the  isih  insf.  The  long  drought, 
which  in  many  [jlaccs  was  brou^hl  ;u  a  cIo  l  i  ^! .  nday  by  ihc 
advance  of  a  kubstdiary  depression  over  the  southern  p-nriion  of 
the  kingdom,  had  lasted  in  parts  of  Kent  and  Ilamjishire  for 
fifty-e^bt  days,  dnriag  which  time  absolutely  00  lain  fall  tbert 
Toward4  tbe  dose  of  the  period  the  type  of  weather  became 
very  unsettled,  and  thunderstorms  occarre<1  in  ruaiiy  parr5,  ac- 
companied Ijy  rain  or  hail,  hut,  with  few  exceptions,  the  fall  up 
to  Tuesday,  the  l6thinst.,  wa>  no;  heavy.  The  HWih  If'  r.'  V*' 
Report  of  the  ijth  inst.  sbowed  that  the  anonot  of  bright  sun- 
shine  was  mndi  above  the  afeiagc.  lo  Loadoa  it  was  yt  per 
cent,  of  the  poitible  eoMutti  whiclt  b  higher  thait  any  pet* 
ceniage  prevloetly  recorded  in  the  metropolis  ainee  senshine 
instruments  were  es'.ab]i<.hed  in  iKSo.  In  the  Channel  Itlands 
Ihe  percentage  was  as  high  as  and  over  England ^nerally 
j  it  nngedAomCoioySpereeiit. 

TiiK  repo-t  of  iho  Kew  Committee  for  the  year 
the  pkiblicalion  of  which  was  noted  in  our  la>t  issm:,  >;ate» 
that  the  principal  majjnetic  disturbances  wcr<  recorded  on 
Febcaary  13  aad  14,  March  6  and  12,  April  36,  May  18,  July 
16  aad  I7i  end  Avg^  tz.  Tbe  mMt  narked  disturbance  «u 
that  wbicb  oomMBeed  ob  ^ebUMiy  Ij;  tbe  oacillationt  waie 
of  a  more  extended  and  violaBt  ehaiacter  than  any  which  have 
been  recorde<l  during  the  las;  ten  years.  The  tiibulilioii^  of  the 
meteorological  t{ac:e&  and  other  ob«etViitioni>  have  been  trans- 
mitted to  the  Meteorological  Ofhce,  and  detailed  information  of 
all  thuodentonnsbas  bam  fortvarded  to  the  Royal  Meteorological 
Society.  Sketches  af  iiai'Spols  were  oMide  «t  t}8  daye  \  on  no 
occasion  during  the  year,  when  whlei«ali«u  have  been  takco, 
has  the  snu's  surface  been  foond  fite  Irom  spots,  and  tbe  namber 
of  new  groups  enumerated  hi<i  tarj^ety  incresseii.  Tfic  nuniVK-r 
of  instruments  verified  during  the  year  wa^  nearly  31,000,  the 
great  majority  being  clinical  thermometei  ^,  .ind,  in  addition,  a 
large  number  of  watche?  have  been  examined. 

The  Meteorological  Council  ttave  just  iuued  a  sutnsnary  oi 
rainfall  aad  neaa  temperature  for  the  first  quarter  of  the  twenty- 
ei^  yaaiB  1866  lo  i89Jt  based  apon  tbe  ohaervaUons  published 
in  the  Wtd^  WtMtr  iUfart,  Tht  CgmnM  <hmr  seasa  itfe. 
restiag  deuila  of  tbe  witb««  i»  eech  <f  the  twtfwe  disuiflta  into 
which  the  country  is  divided  fof  the  parpose  of  weather  foce- 
casts.  In  every  distrul  except  the  north  of  Scotland  and  the 
east  of  EftgUad  there  W4»  a  deficiency  in  ihc  atoount  of  raialall. 
In  the  principal  wheat-producing  diitricu  the  greatest  deficiency 
was  in  the  Midland  Coaatki,  twing  I'l  inch,  aad  tbe  caA  of 
Seetland  i  -  j  inch,  while  ia  the  priaeipat  graimg.  Ac.,  districts 
the  deficiency  was  itill  larger,  bding  2*0  inches  in  the  south- 

I  west  of  England,  and  2  7  inches  in  the  north-west  of  England. 
The  deficiency  for  the  whole  of  the  Uritish  Ktands  (oinitting 

I  the  Channel  IiUads  and  the  North  of  Scotland  )  was  1  3  inch. 
The  temperatnte  in  every  district  exceeded  the  mean,  except 
the  north  of  Scotknd.  where  to  jest  equaUcd  iu  Tbe  laigest 
excess  was  I*  3  in  the  north  of  Ireland,  and  ia  the  north* 
cast  of  Kiiijland.  The  exct.'>s  for  the  British  Islands  generally 
waso  '8i  the  m&an  icrapeiilUJC  for  the  kit  nuuler,  notwith- 
standing the  severe  cold  experienced  at  the  beginning  of  the 
year  baviag  been  only  joat  exceeded  once  in  tbe  last  nine 
yean. 

The  first  part  of  Trof.  Newton's  "Dictionary  of  Birds" 
which  bas  long  been  announced  as  in  prepaiatkm  wtU  be  pub- 
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li»bed  tint  moDth.  It  w  b  iicd  <.t\)<in  ilu-  articles  conuibuted  by 
kim  to  the  Dtnlh  edition  <  r  the-  "  Kncydopgedia  nrttannica," 
hot  cofltsin*  la^e  iWBben  of  oihen  by  hinucif  and  Dr. 
Gadow,  tile  Stricicland  Cmtor  at  Cambridge,  toeell>er  iritli 
contribotioas  by  Mr.  Lydekker,  Prof.  Roy,  anJ  Dr.  Shufeldi. 
The  woik  is  10  consist  of  four  parts,  «n<l  when  complete  will 
form  a  demy  8vo  volume  of  about  1000  p^t^irs,  cupiuusly  tlluK- 
traced,  and  tbe  publiiben  Mcaan.  Adam  aad  Cbarlea  Black, 
promice  ike  iMond  part  in  Odober  neat. 

In  the  carrcni  miiiibcr  of  ilit-  .\ Tnerican  Journal  of  Sdaut 
Mr.  I*u^;u  tivL*  the  jci.  ind  j  .Tr:  if  his  paper  00  electrical 
oscillations  of  low  frequeni.}  .in  1  their  leionance  N  [  t  kl, 
April  20,  18931.  ">'*  portion  consists  chiefly  of  a  ibeoreitcal 
iitTettigMioa  of  the  rise  of  potential  in  a  circuit  which  is  in 
moiMiiee  « ith  a  peiiodicat  impitaMd  elcctramotive  force.  This 
riie  was  dio*a  in  a  v«ry  atrilcing  manner  by  comiecting  two 
large  cbokin|>  coil,  .uvl  ,1  c-.inJcnscr  in  scricb  with  the  secondary 
of  a  transformer,  a  i  ji.^uuun  eteciro^tatic  voiimetrc  being  con- 
nected to  the  terminals  of  the  condenser,  and  the  core  of  one  of 
the  choking  coils  coiMistiog  of  a  movaUe  bnndie  of  aoif  iroo 
wires.  The  freqeenqr  of  tbc  impKwed  dcctronetive  fotee 
lieiiic  afaote  looper  aeCMid,  th*  capacity  of  the  condenser  was 
adjasled  ttnttl  removal  of  the  plag  wa^  accompanied  by 
luij^lit  •.iintk',  showing  that  resonance  was  near.  Then  the 
movable  iron  core  was  adjusted  till  the  voltmetrc  gave  the 
longest  deflection  obtainable.  In  this  way  a  rise  from  60  volts 
(gCBccaied  in  ibe  secondary  and  indicatod  bjr  a  Cantew  volt- 
nelie)  to  about  900  volit  ma  easily  ebteioed.  TIte  rite  of 
poteatial  is  practically  confined  10  the  coodcaicr,  there  being, 
however,  a  large  and  rapid  increase  in  the  current  on  the 
approach  f  resonance,  whiih  increase  c.in  be  stuiliir  i  in  :i  rough 
way  by  the  pull  which  the  choking  coil  exerts  on  the  movable 
iron  eate  when  iltit  is  lieiiiK  adjusted  to  glee  leaanaiMe. 

TrtE  ijUcition  as  to  Cue  caasc  of  earth  currents  i-.  ;inc  of  con- 
^>|l!c^*blc  iii;crc3l,  arid  has  nul  yd  Ucca  jausiiiljruy  aiii*i.«red. 
A  paper  read  before  the  Institute  of  Electrical  Engineers  by  Mr. 
O.  £.  Walker,  giving  a  furtlier  accooot  of  hia  obiervations  made 
ia  India  Menu  to  show,  liowenr,  a  dear  conoeetioB  tietwecn 
the  mrialioaa  ia  tbc  caxlli  canents  and  ihoM  af  Uwataaiplwrie 
presanre.  On  account  of  the  long  periods  of  settled  weather 
cxpcrlenct'i!  in  Iridi.!,  lliat  coan-iy  1^  particutiirly  urll  Mii;e.!  for 
the  investigation  of  any  <>uch  tclalion.  Ubservations  were  made 
00  four  lines,  and  show,  in  almost  every  case,  that  in  the 
roocniag  the  cnrrenl  flows  from  the  intend  place  of  ofaaerratioa 
to  the  00*11,  while  ia  the  efteniooa  the  directioa  is  lesened. 
The  maximum  current  in  one  direction  occurs  at  10  a.m.  local 
time,  this  also  beini;  the  time  of  the  morning  maximum  reading 
of  the  barometer,  wU  A  -  the  iraximum  current  in  the  opposite 
direction  occurs  at  j  p,in.,  the  time  of  lite  afternoon  minimum 
of  the  hafomeier,  Aeotberpdat  of  laleiesl  is  that  the  auuii- 
ma  of  the  earth  cnrrcots  occur  whca  the  dhnnal  mrietiaa  of 
the  declination  is  zero. 

On  a  dear,  cold,  winter  afternoon,  about  half  an  hour  before 
•aniet,  a  pccatiar  pheooneaoa  of  refnction  of  light  can  be 
wiineoed  on  a  fresh  field  of  snow,  whidi  b  described  by  Mr. 

.MV'irrt  Vi'.  Wh^'nty  ir.  the  Mmtritan  Truf/i.:'  .  <'  '■'  Two 
roughly  V  ^haiMjiJ  paihs,  of  espccui,  lhouj;h  fi«t  ciwlusive 
brilliancy,  open  away  from  the  o)>servcr  and  towards  the  sun. 
The  apex  uf  one  is  perhaps  six  feet  away,  its  angle  90' ;  ttie 
apex  of  tfM  other  It  pcthapa  fifieea  feet  away,  its  eagle  W. 
The  light  is  not  difTuscd,  but  fliade  up  ofiaeay  separate biQIiaot 
points,  glowing  with  prUmatic  eolonn.  The  paths  are  broad, 
scv,  ral  Jtv^n  e^  ir.  wjdth,  their  inner  margin  being  more  sharply 
dchncd  than  their  outer  limit.  .Measurements  with  a  sext.int 
hatreillOWa  that  all  the  glowing  (wints  lie  in  the  surface?:  of 
two  cone^.  who!te  axes  pass  through  the  sun  and  the  eye  of  ttie  i 
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observer,  and  whose  angles  are  approximately  22  and  }6*. 
liencc  the  paths  are  hypcrliolas,  and  their  s-isibility  lepi  nds 
apoa  the  allitttde  of  the  son  above  the  horizon.  Mr.  Whitney 
explaxas  the  phcaomeaoo  as  aaalogooa  to  that  of  halos.  It  is 
largely,  jrerhaps  mostly,  due  to  frost  ciystalt*  They  form  okote 
slowly,  hence  more  regularly.  th.m  saow  eryslats.  The  fiirt 
that  snow  h);ieriiolas  ate  u-.jally  more  cvin»|iicui(iis  in  the  Lite 
afternoon  than  in  the  early  morning,  may  be  explaiaed  by  ihe 
frost  crj'stals  needing  a  certain  aatOUSt  of  deniag  up  by  sun 
and  wind  of  miante  secoadaiy  aocaBalalione  of  froat  upon 
themiidves,  to  ntake  them  6t  lor  tnaMmittiag  I%;iKt  Another ' 
intere-.tif'.^  fact  ouiicerns  the  relation  of  the  other  limb  of  tha 
liypci  bol.i  to  thai  upon  the  snow.  If  the  observer  walks  so  at 
alw.iys  10  keep  one  certain  p'>int  in  the  palli  of  Ii;^ht,  his  track 
will  be  an  hyperbola  ;  if  now,  from  the  apex  of  the  hyperbola 
which  be  has  traced,  he  advances  a  distance  equal  to  his  height 
multiplied  by  the  cotaqgeat  of  the  alttlade  of  the  tan  plaa  half 
the  vertfeal  angle  of  the  oooc^  the  figurto  which  he  bo«  aeei  aad 
the  fgure  which  he  ha.N  traced  «pM  the  Mww  aic  the t WO  linba- 
of  the  >ame  hyperbola. 

TUB  detemdaatioa  of  the  refractive  hides  af  Uw  atouMphere 
has  until  reccotly  been  GooKnedtothe  viaiiilaipeGtMB.  Meiin, 

Kayser  and  Rnnge,  in  a  cofflmunication  to  the  Berlin  Academy,. 

de-.crihc  a  method  of  obtaining  it  fi>r  every  poitii.in  of  the  photo- 
graphic spectrum.  If  a  prism  1-  introduced  between  a  Rowland 
concave  grating aod  the  sensitive  [date,  the  rays  are  deflected, 
aad  the  spectnm  appears  displaced  on  the  plate.  Froai  the 
amcant  el  this  displacement  aad  the  disiaaee  of  the  prim  froB 
the  plate  it  is  easy  to  deduce  the  angle  of  deflection  of  the  I%Jt  ift 
question,  .ind  the  refractive  index  of  the  prism.  The  pritmased. 
was  hollow.,  iiiaiie  of  copper  aod  closed  by  quartz  plates.  The 
prism  was  tiiied  with  air  under  a  pressure  of  about  ten  atmospheres 
Since  the  investigations  of  Ma^cart,  Henoit,  and  Chappob  aad 
Riviere  have  shown  that  the  index  of  deviaiioa  of  gases  vanea 
as  the  density,  the  tefraetlve  indices  for  air  at  leto  aad  atmo* . 
spheric  [irc>-iire  cviuld  'jc  c.ilcuUle  l  from  the  results.  Measure- 
ments wcie  l.i'-.cn  it  se\eii  ditTerent  places  along  the  spectrum, 
between  w  ivc  Ieni;!h>  iijj  an>i  jj'>Mfi.  The  refractive  indices 
ior  some  uf  the  Fiaunhofer  lines  thus  obtained  are  Iba 
following; — 

A    1  "coozooj 

D  10002919 

F    I  '0002040 

G    I  Oil 20 5  <» 

II  10002975 

N    I  0003000 
A=3j6f>^  fooojai? 
These  vahiM  ase  far  air  under  aormal  teaipenuuie  and  presniw 
hut  not  iar  dry  air.    To  correct  for  moisture  the  last  decimal 
place  must  be  increased  by  3,  thus  givmg  for  I »,  for  instance,  the  ■ 
v.iluc  1 'ccoj  :u'2.     In  the  hands  of  previous  workers,  the  last 
two  ligurck  have  varied  between  11  [Lorenx)  and  47  (Kettelfr). 

No  fewer  than  six  volanes  caataiBing  F^endi  traaslatioBS  of 

writings  by  Mr.  T.  II.  Huxley  are  now  included  in  the  "  Biblio- 
the<iue  .Scicntifique  Contemporaine,"  issued  by  J.  B.  Bailticre 
et  Kds.  The  h:c<  ni  rhese  six  volames  ji  a  aaria  of  essays^ 
entitled  "  Science  ei  Keligioo." 

A  volume  cmlxMlying  the  meteorological  resalts  deduced  IWmb 

observations  ta'.en  at  the  Liverpool  Observatory  during  the 
years  iS:)i9-90  91  has  been  published  by  order  of  the  Mersey 
Docks  and  Hirbour  Board. 

THSatCBUCiefraclioB  ofalitqgen,  in  the  free  state  as  gas  and 
in  Ihe  various  types  of  nUragen  compounds,  forms  the  subject  of 
a  communication  to  the  lUrichit  by  Prof.  l'>;  In,  of" Heidelberg. 
The  refractive  power  of  free  gaseous  nitrogen  has  been  deter- 
mined with  the  highest  attainable  accuracy  by  Hiot  and  AntgOr 
Daloog,  and  other  later  obaerven,  and  the  value  of  the  atomic 
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refMclioni,  cakuUicU  from  ih«  meaaofall  iho><  deieniunacioni, 
i«  a*ii.  As  the  tiaipleM  type  of  nitrogen  compound  ammonia 
gu  b  next  oanidctcd,  in  wbich  tbe  thiM  affioiiiciof  the  nitrogen 
are  attadicd  aingle  liok«g»  to  tbe  time  bfdnicen  atoms. 
*fhe  molecular  refraciion  of  ammonia  calcalated  from  itstefnu- 
tire  index  is  5 '65.  Nowr,  if  it  is  admitted  that  the  hydrogen  In 
this  Mmple  compound  po^-.'J^•*t:-.  the  ■-.iint!  itumic  rcfracluj:i  (l  05 
CorKKliani  light)  as  in  the  irc«  atate  and  in  t>iheT  ordinary  com- 
faiOBtions,  an  admission  in  support  of  which  ProC  BriibI  has 
pietioMlj  ttddaccd  a  conaiderable  aauMutt  of  MpcrimesUl 
cndcBOi^  tben  tbe  uonie  refroctioB  of  the  nitrof  en  in  umKwk 
is  3 '50.  The  compounds  of  nitrogen  with  oxygen  arc  next  dis- 
cussed. The  atomic  refraciion  of  oxygen  for  sodium  light  is 
2'05,  the  molccjlir  rcl'r.ic:ion  of  Uic  free  fja-;  O  .  beinfi  4  09.  If 
one  calculates  the  molecular  refraction  of  nitric  oxide,  NO,  by 
trfllhig  togCtlier  the  atomic  refractions  of  the  gaseous  elements  i 
v%\  aod  a'0{S»  tbe  nomber  4*36  i>  oUained.  It  It  iotenttii^  to  ' 
liad  that  the  molecular  fefimctioo  of  nitric  oxide,  celcalated  ftma 
the  nltio  DbtaiTiei;  expfriiiicmally  by  Dulon^;  Ami  by  Mascart 
for  tbe  reiracuve  tudeic  of  the  gfu,  is  very  nearly  ihe  &jtme,  4'47> 
Hence  in  nitric  oxide  both  elements  retain  about  the  same  re- 
Inctive  power  ai  in  the  Ine  Jttte.  Tbe  caie  of  nitraa>  oxide. 
lf/>,  iMMWwr*  iiqniiadiftnm  and  kadi  MaaiMMWtiaK  con- 
ciMiM.  to  molecular  refraction  caicniated  fn»  the  obeerved 
rebaetlve  index  of  the  ^  is  7  58.  The  value,  liowever.  obtained 
by  summation  of  tbe  values  uf  it>  components,  2  x  2'2I  and 
3'OJ,  is  only  6*47.  The  very  considerable  increase  of  ill  is 
doe  to  tbe  fact  that  we  are  here  dealing  with  a  case  of  doable 

N=N  '  • 

liaka(e>         fbetwo  niti«cea  ntomt  being anttwUlyattacibed 
O 

ligrtiroof  IbevaSiulies.  Indeed  the  inereuc  ii  piobaUy  more 
than  this,  forthe  atomic  refraction  of  oxygen  in  organic  compounds 
of  this  type  has  been  found  by  Prof.  Briihl  to  be  less  than  the 
value  atxjvc  .i5Cril)cd  tij  i[.  Tbe  .atomic  rcfr.ittion  of  :lie  iiilro^cn 
in  N,U  is  therefore  ac  least  277.  It  is  thus  found  that  nitrogen 
aa  singly  linked  in  ammonia  possesses  an  atcolc  refraction  of 
i-jo,  when  doubly  linked,  as  in  nitrons  oxide,  177,  and  when 
ticbly  linked,  as  it  probably  is  tn  the  free  ^as,  2*31.  '  The  value 
therefore  increases  with  iloulile  lin'Ka^je,  li.u  curiously  enough  di- 
minishes again  with  treble  linkage,  ualtku  that  of  carbon,  which 
still  further  increases  with  treble  linkage,  and  showing  that  there 
is  soone  very  estential  difiereoce  between  tbe  luture  of  the  two 
Prol  Bruhl  coadodai  hi*  ItMCMSting  paper  bjr  dl>> 
;  the  various  valoct  of  aitragen  whaa  eomhined  with  onr* 
boa.  When  tt  it  attached  with  onlyeneofitiTateBdeKto  a 
carlx-in  aioui.  a>  lii  Jic  tet:i:iry  amines,  its  a'uinic  lefiaciion  is 
found  to  h<  2  90,  a  very  high  value,  higher  than  that  of  the 
diazo  nitrogen  in  nitrous  oxide.  When  doubly  linked.lo  carbon, 
C  :  N,  as  ia  theoxioM,  tlieie  is  a  nucb  laiger  incfeme  still,  tlie 
exact  amoOBt  of  wblch  Prof.  Brublpreftn  to  state  after  esnyiag 
out  further  determinations  on  a  larger  number  of  compounds. 
In  case  of  cyanogen  gas,  N  !  C  '  C  •  N,  where  triple  linkage  of 
nitrcgen  f/ccurs,  iht-re  i-  aU.i  a  very  co:isi.ier.'ilj^o  wu'rcment 
<I'52)  m  refraction,  in  the  case  of  hydrocyanic  acid,  however, 
the  molecular  refraction  corresponds  almost  exactly  with  that 
calculated fiom the enpiricalfon&nla  HCN,  showing  that  the 
cyanogen  in  this  compound  and  in  cyanogen  gas  are  quite 
■iifferent  in  nirilecular  structure,  a  jxj'int  which  Prof.  I^nihl  hopes 
further  to  elucidate  by  observations  uf  the  refiactiuti  of  the  nitriles 
tad  other  allied  organic  nitroi^en  compounds. 

£milira«.-^Io  our  chemical  note  of  last  week  (p.  ^9)  SOblj 
ttd  HU  sbooM  md  SOa,  and  HCl. 

NoTKS  from  the  Marine  l!iL)!o',;icAl  Station,  Plymouth. — 
Last  wceti's  caplnm  include  the  Anthotoa  Corgonia  len  umsa 
•ad  Cvy^yiH*  Smitiii,  the  Nemertioe  Drtpanaph9ni$ 
nAnUtialus,  the  MoII>i»ca   Sepia  rnfeUariA  (o  hiunaKiU 
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Call  in  t  liKOior  and  Anitof-a  i  ns/ata,  and  the  Asddlans  Ctrtifd  ' 
.  ti:  .rr,  f»iii  and  fraga::i:i"  i.<^^>im.     Several  -warms  of  the  ' 
metiu»a  Ohlia  lucjent,  luil-grown  and  mature,  were  taken  in 
the  townets  during  the  latter  half  of  thft  week.  Potychaete 
lamei,  so  abundant  aarlier  ia  the  yeiir.  aie  bow  veiy  acarce. 
Z<»MR  of  fWttifaM,  on  the  other  hand,  have  iawMMad  in 
nimihcr>,  .ir.d  every  townelting  contains  a  variety  of  Decapod 
iaiv.c  in  diiiereni  stages  of  development.    The  Ilydroids  iW- 
Jendrium  <apiUart  and  AnUHUularUi  anttnnina,  and  tfau  Polf-  " 
tii3e\.t  Siii'fUariii  i/inuhtij  are  now  breeding. 

The  additions  to  the  Zoological  Society's  Gaulcns  Jurint;  tbe  ^ 
past  week  include  two  Ked-winged  Parrakects  \A;f  imictms 
erytkr^ltrms,  9  9)  from  Australia,  presented  by  Mr.  H.  Good- 
child;  two  Ravens  {C«rmu  mnur)  Biitish,  yfeMtted  by  .Mr. 
Philip  A.  Wilkins;  a  Ducorp's  Cockatoo  (C«MA<a  diuorpU) 
from  the  Solomon  Islands,  presented  by  Mr.  R.  Armitage ;  a 
Chaiineablc  Lixard  {Calotts  versUdor)  from  Ceylon,  presented, 
by  Mr.  H.  L.  Gibbs  ;  a  Vervet  Monkey  (dropitlucMi  lalaiuiix\ . 
from  South  Africa,  a  Common  Peafowl  {Pavo  (rinatus,  i  )  from 
India,  deposited;  a  Yellow^hecked  Lemur  ij^mr  xa*Uk»- 
mystox)  from  Madagascar,  eleven  Green  Lisaids(£Ac«fi<'«^nditr}> 
South  Euruije:u),  (nircluici!  ;  a  .Scnej^.il  Touracon  {Corythaix'^ 
p*tia\  from  West  Africa,  received  in  exchange ;  a  Japanese 
Deer  (Ctmu  jrito)  hoia  in  tb«  Gardcoa. 


OUR  ASTRONOMICAL  COLUMN.  ; 
The  CaiATnT  BmtLtiA*CY  or  Vawus.— Dr.  G.  MUller^' 
whose  work  on  tha  brightness  of  the  major  and  some  of  the 
minor  pluMtt  wc  tefamd  to  in  this  column  two  weeks  ago 
(pb  IS)  cototribotes  to  Attrommiuktit  Nathrkhun,  No.  3162, 
some  uteretting  results  with  ideienee  to  the  greatest  brilliancy 
of  Venus.    That  this  planet  does  not  appear  brightest  at  the 
time  of  conjunction,  but  some  days  before  or  after,  has  been  • 
^howa  by  the  work  ot  Halley,  Lambert,  &c.,  and  the  values,  aa 
obtained  Iram  their fbnnube^  are 
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Refeninn  to  the  curve'. 


117  56 

103  46 

US  'S 

I  16  o 


...    39  43    -•       36      —   4'>^  • 
...    44  38    ...      51  ... 
...   40  52   ...      39  «'77»  . 

4-^  38      ■••   3  0«8 

of  the  ybicrvcd  and  Computed  bright.  ' 
ness«s,  Z.  here  >,el  forward  by  Dr.  MuUer,  setwial  imnOfUBt 
points  may  b«  nottccti    In  the  former  the  maximum  bngMM* 
lake^  i>iace  at  a  phase  angle  of  119  ,  decrtoung  voy  mdaaw  • 
ti)  140',  and  after  that  more  rapidly.   At  the  maauraiii  tbe' 
curve  is  moderately  flat,  only  a  wy  small  vamMil  baing 
noticed  between  position  angle  lOo'  and  140 ,  a  period  of  30 

<i*y*-  »      _L  _> 

Dr.  Muller  remarks  thit  tbe  stitameats  of  epochs  giwa  » 
the  aitrwMl— i<^*  anhcmeridcs  have  no  practical  interest.  A* . 
an  i^mi'tJ*  showing  the  deviations  of  the  values  therein  irtated 
from  tfaoee  compnied  by  hn  fonuula  he  works  out  the  next 
epoch  of  tbegiMtcat  bniliancy  of  Venus,  which  will  be  in  in- 
ferioTcoojuBcBoa  an  Pebcaaiy  15.  i894>  ^  The  nines  for  the 
brighttteasand  the  corre*pr>nd&g  timei  icwlt  as  bllowa:— 
Jan.  9   •     oh.  G  M.T.    ...  j|a-4-37J* 

10  ,,  ,. 

11  ...  *>  .••  "4  32^9 
IS  ...  ,1  *'«  ~ 4*^09 
13                      ."■  *4 

14   -4"3T«« 

which  give  for  the  ep<xh  of  sire-^test  liruliauiy  January  II, 
I5h.  M.T.G.  The  siincs  of  <:j>ocli,  a^  given  by  the  ephemeridcs, 
arc : — 

Btrlttur  Ait.  Jahrbuch    Jan.  8    ...    i6h.  M.T.G, 

Nauticai  Almanac   "    •■■  >• 

Connaiisimie  iltt  Ttmpt    12    ...      ih.  ,, 

FiNiAV's  Peru'Dic  Comet.— This  comet,  which  dis- 
covered I9  Finlay  in  1886,  U  one,  if  not  the  only  one,  of  the 
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Aii  jvu.  The  Mlowing  h  a  search  eph*- 
I  Ibff  tbapfcank  oMtth  for  ialcrnda  vH four  days  — 

iIH'  Llwi- 

lif^  W  ...  S3  4t  IS  ...  *4. 

M  ...  o  5s« 

iS  ousf  —  -040 

JiiM  I  ...  o  40  53  +t  16 

VAitfWHHU  POK  May.— Thii  nambcr  commeaeci  whh  the 
^ItOMnHMIvVtd  bv  M.  Tivtennd  and  M.  Pkntmitrioii  before 
Km  iUtrawmlnl  Society  of  France,  ihtf  femsr  **0a  ite  Tro. 
mn  of  A«traiMMiqr  dmiiiz  Hm  PmI  V«ir«"  m4  tWhiMr  "  On 
{m  Fr«|ra«(  of  (he  Soddjr  itidf.— A  brief  hut  iwewtinc 
article  from  the  pen  ciTDr.  Lorin.  oA  "CereStM  nMOgraphy," 
wfll  be  of  «pccial  value  MpcH<e«Mr«  of  taiall  mattwocNts,  since  he 
ehowehowtheycanbe  adaptedfor  thstakingof  such  photographa. 
Wllh  inference  to  the  late  solar  eclipse,  several  ob^erva'ortes 
iMVt  CBflMnaniceted  their  abaervaiioat  as  nida  oa  the  Continent, 
•Gcnmpaayh^  then  with  dnving*,  which  are  heie  loieried. 

Tkk  Lukak  Atmcmphbrk.— At  the  Observatoiv  of  Alger, 
M.  Sp^  (Cmi/^/i  Rtmduf,  April  24,  No.  17)  mam  mmm  in- 
tlfeMliil  enervntions  to  find  out  whether  any  i»«di()catiofi» 
ilaeteahmar  atmosphere  were  produced  in  the  lines  of  the 
aolar  <|>ec(ratn  (|)  ia  ths  neighboarhood  of  the  horns,  and  (3) 
sil  the  point  uf  OMiaci  of  the  lunar  disc  with  a  sun-spot.  The 
obscrvalioos,  be  sajrs,  were  made  under  the  best  condltiMi,  but 
l^ve  a  negative  answer  to  the  first  of  these  two  inteMigations. 
sViih  regard  to  the  second  he  cays  (hat  no  change  mw^  noted 
nntil  at  the  moment  of  the  greatest  phase  when  the  lines  of 
lii»(;nesium  b"*  I*  "  !!pp<?are(l  sharp  and  seemed  to  be  ac- 
tompaiiict!  on  both  sides  with  ver)'  fine  lines  reminding  one  of 
vluit  in  s|>etiruvc')p3r  is  known  under  the  oamc  of  ftrtUmnes. 
('  wa^terniinaicd,  as  M.  Sp^esayi,  **tmfir4i  iS*iiM»** penetra- 
ting the  chromcwphere. 

BULLKTIN  AsTRoNrtMiQUE  FOR  APRIL. — In  thU  perio-lical 
for  the  past  roonih  M.  fiaerdtl  contribute*  some  notes  relative 
<u  some  small  inrij  uluies  of  long  period  in  the  movements  of 
the  >!of3n,  E.irtb,  and  Mars.  The  determination  of  the  orbit 
of  (he  periotiical  comet  Kinlty  (i8S6vii.)  is  the  suhject  of  a  lone 
article  by  M.  Schulhof,  but  in  thi*  (tr^  l>e  continued  in  the  next) 
he  only  limits;  himself  to  the  cphemeri-.  and  the  mean  po<ition< 
«f  the  comparison  stars,  with  coiiinii  notes  gi»in  »  the  niithiri- 
ties,  proper  movemeais,  a  n!  r^tr.lr',;^     A  of  ihc  (].;»s-.i  in 

of  the  variation  of  latitudes  M.  Ilor]iiPt  ^ivi-?i  an  mtt-re^un^ 
historical  notice  on  the  latitude  of  ihe  OM-^crv  uDry  of  I'jr.s,  in 
*hich  he  reeapitu!«(e<  all  the  altempis  mnile  tn  ft^  the  v  jlue  of 
this  importanr  eli-nien;.  Now  lh.i\  wc  know  that  vara '.ions 
occur,  u  IS  most  inlcrrs'.ing  to  jea<\  the  reniarks  of  ^he  .T.ithors 
of  these  various  determinations  at  diiTcrent  itmr>  with  te^pect 
to  the  discrepancies  between  the  value..  M.  Vv»ij  V'lllinccau 
foe  inalance,  from  bis  obaervadoas  in  1S66  and  i86j  sayi : 
"  Quaat  4  U  menire  cxaete  de  la  iMiiiMle,  tkovs  se  voyuns  pas 
ae'eilt  firiwe  r^suliar  <lel  nwiel  feitm  au  Ceidee  nmnas  de 
reldeFenftik** .... 


altd  cxpiuiing. 

and  the  tvepMee 


GEOGRAPHICAL  XOTES. 

Thk  death  of  Mr.  \V.  Cotton  Uswcll  on  May  l-t,  at  th«  age 
of  7$.  removed  a  famous  African  travdler  and  hamer  whoie  name 
bad  almost  ceased  to  be  remembered  by  the  general  pnblic.  In 
his  early  Ufc  Mr.  Oiwell  spent  live yavs  is  SoeihAfMca  banting 
HU  adventures  sreee  of  the  neM  thrilling  kind, 
tmvmA  1*  hii  haaie  at  Gnombridge  form 
a  vni«}se  mnceiiaa.  Ife  mat  atlodMid  wkb  Liviagatooe  in 
lib  earlier  travdt.  aatf  rtti^ri  Uaiietf  iHib  the  one  of 
the  waggon*  and  the  proviiion  of  foodj  while  hb  com- 
paiiion  planned  the  route  and  made  scientific  observations.  In 
this  way  Mr.  Oswell  was  with  Livingstone  at  the  discovery  of 
Lake  Nffuai,  Sabseauently  Mr.  Oiwet!  davrllt-*)  .and  made 
collection*  \m  Soath  America  and  eltcwhrre,  tiu:  his  extreme 
modesty  prevented  him  from  thrusting  himself  before  the  public, 
and  he  wrote  nothing.  Hi<  geniality  in  private  lile  was  as  re- 
tniarkable  a  feaiare  of  hia  dmncter  as  bn  diriiilciaf  linm  all 
pahlie  appcafances. 

The  Caaadinn  Government  has  decided  to  despatch  an  ex- 
fieditlon,  nnder  the  charj;c  of  Mr.  J.  B.  T^yntll,  of  the  Geologi- 
«al  Survey  of  Canada,  to  explore  the  barren  (romd  noethwrn 
tMVi  labe  AtHabatca,  a  rqiioo  wliidi  hai  net  beeo  tpbited  by 
COM.'teieot  observers  since  1773. 


MO.  1229,  VOL.  48] 


M.  Mascfl  Dunois  has  been  appointed  to  the  Chair  of 
Colonial  Geography,  the  loMldalioa  (M  iriddl  at  tl»  ffwhiwa 

we  intimated  La  year. 

Tick  higher  teaching  nf  geoijraphy  ia  Eaglaod  ia  not  confined 
to  the  lectures  delivcrerl  at  the  twn  ancient  Universities.  For 
some  years  Prof.  C.  I.apworfh,  F.K..S.,  has  given  courses  on 
phy^cal  and  political  geography  at  the  Nfason  College,  Bhming- 
ham,  which  are  this  session  attcndef)  by  over  eighty  students. 
The  complete  course  occu|)tes  two  years,  iecianes  being  given 
t  wice  a  week  ;  the  syll.ibuv  is  drawn  out  on  thoroughly  scientific 
lines,  an<l  wiiile  entirely  original  in  treatment  ia  coaparabie 
with  the  best  tnitnelion  (ivea  in  the  aaine  aabject  lb  CenMUi 
Universittes. 

Esr.tKl.PRlNr,  works  .such  magnitude  as  to  he  of  geojjraph- 
ical  imponaoce  i>a»c  been  for  some  ;ime  carried  out  on  the 
.Msaiian  slope  of  the  Vo«ge*  in  order  to  regulate  the  srater  supply 
for  industrial  purposes.  A  spiles  of  reservoirs,  so  large  as  to  be 
detcribed  as  artificial  lakes,  h.is  thus  Icen  formed,  and  the  rain- 
fall ofthediMrict  can  now  be  uttiued  mnch  more  completely 
than  was  formerly  possible. 


THE  FVND A  MENTAL  AXIOMS  OF 
DYNAStlCS. 
T  N  view  of  a  diKossion  at  the  Physical  Society  of  '_ 
Friday,  tbc  26tb  insl.,  it  may  be  conwiaJt  If  1 1 

future  comoMUiications  so  far  as  to  gi«e  te  8  brief  or  

f<»m  the  "Laws  of  Motion  "  s  imewbat  as  I  propose  to  advocate 
their  acceptance  ;  not,  however,  entering  into  details,  and  not 
being  specially  carefal  about  precise  form  of  words,  rather  aim- 
ing at  giving  the  general  sense  whh  the  object  of  aisisiing  dis- 
cussion byabbiemtingorinMniwriihM  oqrpaper  ia  a  few  dcAaile 
stateMta.  —  #r-«^ 

Ihtims  daitti  mm  «r  hst  MnOfy  fitm  tmni/Utu.  ami 
km  Mttftti  m  mdmlttd  wMtmi  sfuriaf  difixiiUm. 

Motion,  Space  (extent  and  direction^,  Vflni-ity  (including 
dire^ion).  Time,  Stree*,  Force  (including  directions.  Matter. 

AboMt  att  these  there  i«  much  to  say;  some  are  more  ini- 
meditte  aenw-perceptions  than  others,  but  a  detailed  discussion 
of  them  verges  on  metapbyaics  aad  ii  |Mt  aa  tmmtiml  pte« 
limmary  to  a  physical  irentiae.  All  that  ii  mitutaty  ia 
explanation  atMl  iilmtrjHoB  raAewin  to  iwder  the  terms  Intel- 
lifihW.  Alt  thai  I  tkaN  s^r  hate  i«  that  bjr  "matter"  is 
meant  primarily  something  lanfible  or  nsisthiK;  that  w« 
experience  "fqiet"  when  we  pnsh  a  track;  thai  «  tbnab- 
Krew  gists  us  aaatianof  "stress":  and  that  pvstnnB  atntdk 
does  aRo,  if  we  attend  to  both  bands  sad  feet. 

There  ii  nti  iictiJ  to  discriiiiinaie  .1  l.>rce  fi-im  a  vector  in  a 
fundamental  treatm'nt,  btonse  a!l  i  Icasalxjut  monicni  of  for:e. 
angular  momentum,  and  ihe  like,  belt-og  Id  a  consideration  of 
the  behaviour  of  a  rigid  body,  which  is  an  artificial  nKclomert^ 
tien  of  connected  partides :  convenient,  not  fundamental. 

Bat  there  are  some  aifiumptions  and  experimenu  needful  to 
be  msde  coocenting  the  measurement  of  force  more  precisely 
than  by  our  musdas. 

{AuumrNm  t),  nurt  the  weight  of  aglven  piece  of  matter  at 
a  given  place  is  net  Hjbli  |o  t —  ■■  

{Assum^ioH  i).  Tkai  ta 
as  much  as  either. 

{ExpttimtnhU  rtsuU  IK  That  straiaa  vX  elattk  bodies  are 
pr.tportional  to  the  stresses  within  certain  limits. 

{E.xftrimtn^al  rctull  2).  That  the  frequency  of  a  loaded 
et«8tic  body,  vibrating  within  the  above  limits  is  independent  of 
amplitude. 

{hMfmm4mlat  rttmU  3]^  That  in  cases  of 
peUit  whose  motian  Is  andiiuwbed  by  the  Mow; 

/y^/Siiin'.'iti,  E.\^e>uniis,  and  AximUm 

(Expfwue  I).  .\  strcis  consists  of  two  forces. 

(Ofjiniti^n  I  I.  Accelcr.ition  uncliiding  direction)  =  Ay  -il. 

(Experience  2).  Acctltraliuu  occurs  in  mailer  iubjccl  la  an 
unbalanced  force. 

(Axiom  1).  Without  force  there  can  be  no  acceleration  oi 
matter. 

{£x/entmet  3).  Tke  ■eerieratlon  appears  to  agree  with  the 
force  In  dtreetioii,  aad  is  in  some  eases  dcaoaatrahl*  psoooe- 
tional  to  the  Aosca.  (A  dedediea  fioos  eiperiMSBlef  sssaJt  s 
ebove.) 
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{Ajtio'n  The  MSc^ration  nf  a  given  piece  nf  mAtter  M 
po>portitfaJLl  to  (he  /eWrcltire  «ir  resultant  or  «nt»a!afvccd)  fonx 
•eini;  on  it,  ami  is  in  the  ^aratf  diirctHin. 

{.Exf'tnfvrt  4'.  Slrcsto  in  i  l>o«ly  ifo  not  accelerate  it  a^  a 
•  hole, 

(i4jrMM  3).  The  two  forces  of  a  »u«u  are  alw^*  baUaoed. 
(Or  Mhtmiu  (jOUr  Enptrienoe  s).] 

( AoMAwtr  3).  Tbentborth«ftiMaMtlMloi]ieMeilmtioQ 
fvodvad  in  a  given  pieot  of  niuw  if  cmUcd  U  **  inert 

(Axhm  a\,  Tb«  iacnk  of  *  ai««a  pieee  of  nutier  i<  uncoo- 
ditwoallf  eooiUDt,  and  tauno  diicciioii, 

(iBMMiH|i  tiMitk  is  tkocfeie  lakiea  m  the  moA  fwukmcnMl 
{Noperty  of  aotier,  vaA  if  w«d  to  m««mn  bt  uumiircneu  or 
"  ma»«/' 

Dt  nttition  3).  The  centre  of  mass  of  a  syslcm  is  a  point  Mich 
Uiat  x;*!) )  £^  o ;  «r,  ii  if  a  poiat  moving  with  .<.peed  v,  scch  that 

(Axiom  />).  I  he  cenire  of  ina«  of  .1  system  if  not  aoceleniled 
hj  internal  tircssei,  but  only  hjr  one  component  of  aiUVflwIlOfe 
other  com(M>Deat  acta  on  «  body  foreiRS  to  tbe  qreleiB* 

DtductLm'^  The  two  Ibwet  of « ttcew  tw  alwagpfl  equal  and 

opposite. 

{Remark).  A  brief  and  onvetiient  Ktattneat  of  Axiom  2,  by 
help  of  Definiciona  1  and  3,  iii  Fc//  =  vtdv.    Note  that  F  and 

At  haw  necwarily  the  same  aign  ;  ihcy  are  parallel  vectors. 

.  E  <  t^irxftice  -ii.  Every  force  IS  one  component  of  a  «treu  ;  in 
r^'licr  wiirds,  Nrxlien  can  unlv  mechanicaily  act  QO  One  anotllcr 
<i  {.  so     ir.  alieci  each  .  -hfi'^  nioiion)  DyaMancoT ktftst;  or 

Mrc»>i  i»esitcn>ial  (o  mechonicd  aclHin. 

(Kemark),  Ihii  tniLjht  have  beeiiniade  part  of  .\xioin  3.  bu;  it 
is  really  adisltnci  stiitcmenr.  Pethnps  it  shoisltl  be  ^taic  I  as  ari 
axiom. 

(Axiom  4^.  A  strew  Cannot  e.xi«l  in  or  iicro>s  c inpiy  -pace. 
{ ! >'iiu<:!u  n\  Therefore  bodies  ioi  any  mcdu)  mmK-dialely 
aciiflg      CJ.CU  other  are  necectorily  in  contact,  and  stroas  ooats 
at  the  point  of  contact,  where  the  lotaal  oaeapoDaDti  of  their 
velocities  {v)  are  identical. 

(Expcritnu  6).  When  strets  aid  motioa  oaaiditt  aedoo 
occurs  or  activity  is  otanifcsled. 

(jniffw»(MW4}L  Theiealar  prwtaeiof  the  t»0  veetor*  F«  k 
eaUnt  "anivky." 

{Dtimrtimy.  The  acdfkiM  of «teo  ionedfattely  aeliag  bodies 
4nv4Q0B|  Mid  oppoiilCw 

IXtmmHU.  EUttlc  bodies  owler  tlrtos  md  momar  bodka  with 
iMrtia,ai«  kmmd  to  be  aUe  to  auaifiart  activity,  aad  ai»  laid  to 
plhay  caa  do  work  oa  otter  hotBet.  Stiee* 
1 ;  aaolion  energy  ia  caiM  iiteelk. 

(A>f»^5).  Worhdoaesj'(acthd^}ift«eiiei8y  gaiaed 

or  kxi. 

I^SnMnl).  Hieie  are  two  wajn  of  regarding  this  qaantiiy : 
jFtdf  ;  mmOf  diher  at  P(eilr)  -  Fift  «  chaaoeorvotcaiial 

encsgy,  Of  aa  «(F<ff)  ■  nardT  *  change  of  kinetic  enewr. 

A  body  fer  whidh  F«  i»podli««  It  iothig  energy  i  atndytbr 
whidi  Fw  b  nmrthe  it  cainhq;  eoergy. 

(AtAcr/^).  Since  the  actf Titles  of  two  frnmedtately  acting 
bodies  aie  equal  and  opposite  it  follows  by  Defioitioa  5  that 
eoercy  lost  by  one  is  f^ined  by  ihe  other  ;  «'.#.,  tlial  energy  is 
simply  transferred  without  losi  or  gain  across  the  point  of  con- 
tact in  the  direction  of  the  common  velocity. 

(Ajtitm  5).  Eocfgy  which  it  not  being  actively  traaafemd 
lirain  ooe  Irody  to  aootter  >eaiafa»t  mnlMred  la  qnantity  and 
form. 

[A'fmari).  Energy  which  is  being  transferred  from  one  body 
tn  another  changes  iis  form.  The  kind  of  Uanafotmation  de- 
fH-mU  on  the  sii;n  uf      wiih  respect  to  the  Ce—WWI  wlodly  Of 

fbc  actinii  tx^Jics  at  their  point  of  contact. 

Ifrv/r  i>  posiiivc,  energy  is  f)eing  i ^an^for:ne'i  in^o  kinriic  ; 

if  ri/t'  is  negative,  it  is  being  uansformcd  into  potential ;  if  is 
2en>.  there  it  2  mere  thix  Of  uamoilam  of  energy  wiUmnt 

Iran-foiiTi.ition 

Dr.iuclii'ri).  .Since  tr.T.nsfercnce  of  cttergy  iirsscnlinl  to  activity 
it  Ukx*  s  that  only  IxHlics  which  are  .ihle  automatically  to  part 
with  some  of  their  enerjjy,  are  able  automatically  10  ilo  work.  In 
other  words  automatically  transfeiable  cner^^y  is  alone  avail- 
able or  potential. 
^Exfiritntt  7).  The  aulocDalically  transferable  or  potential 
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energy  of  a  Vo<ly  or  syMeni  kUabfola  Iransfier  and  tiamfofBk 
itMll  into  liinetic.  Hence 
(.7..M4*  6)k  The  poteaiial  caetgy  df  « lyiMm  leodt  tawarda 

rero. 

A  tptrirnctY  Kinetic  energy  is  only  avalbbtewben  aaioclated 
with  appreciable  or  relative  momentum. 

Tht  fiUtmrnfUttmimtts  may  U  made  at<mt  Iht  irrtgidar 
and  agfmgaH  mtttu»  e(f  fartitia  taUtd  Heat. 

{Experienfe).  HcatwiU  Bol  Howftom  toW  to  high  lempcia- 
tore  by  mere  condnclioo  (as  it  coald,  for  a  tfane,  if  it  potaeaied 
incrti^  like  teater,  air,  or  electricity).  It  ean  only  »ow  from 
cold  tA  hot  by  help  of  conwectiflo  Iw  mtter  or  something  else. 
Snd«  flow  is  therefore  not  a  eydieaf  or  pesennlal  process. 

(A /V«-/>m).  £oerg>-  of  averr>i;e  temperature  1*  ofdefa  ine 
continuous  work.  In  other  words,  the  only  available  or  potanital 
portion  of  heat-enei^y,  when  dealt  with  in  the  aiSU'^gaie,  is  that 
which  Ki  hoily  \*  able  Ireely  to  rnit  to  colder  bodies. 

{l>*fiMitien\,  The  absolute  lemiwiatBra  of  a  body  ia  toils  total 
beat-envigy  ai  the  available  ihll  of  tcBpccatoie  ia  toils  poteaiial 
heai-cDeigjr. 

Omtbr  Lodm. 
THE  ROYAL  SOCIETY  SOIRAe. 

•ym-;  Ro)al  society  Soiree  on  May  to  was  in  every  way  mo« 
'     successful.    It  was  very  numerousljr  attended,  and  much 


interest  was  exciicl  l>y  many  of  the  exhibtts  aad  hv  tbe< 
strations.   In  Ihe  foUowing  acoooat  of  the  eahibkawe  ^vea 
fall  aoewM  oaly  of  eadh  ol'ieeta  aahave  not  befbra  bees  leiamd 
to  hi  Katuac 

CaMBin  Aba^y,  C.B.,  F.R.S.,  ■adGeoeral  Festing,  F.R.S., 
exhiMlad  aBpaffiaaats  00  tte  eiliaetioa  of  light  and  cokinr. 

Sir  J.  B.  Lbmw,  Bait,  F.R.S..  and  Dr.  J.  H.  Gilbert, 
F.  K.S ,  eahihited  a  aertea  of  photugrapb*  relating  to  the  work* 
ing  of  the  Roihaauted  Labormloiy.  In  experiments  on  the 
growth  of  root-cn^  year  aior  year  on  the  same  lead*  it  was 
found  ihat  after  a  »ery  few  years  of  growth  without  manure, 
the  root  no  longer  dcvek^d  the  swollen  character  of  the 
CBili*atedj4aM,  but  remain  (a^fonn  aa  in  the  uncultivated  con- 
dition, llie  pbotograplis  strikingly  show  the  same  characters 
in  roots  grown  in  rotation  without  msniire  ;  also  that  mineial 
manures  alone  greatly  favour  ihi-  development  of  the  swollen 
rfHit,  hut  that  mineral  and  nilroijcnons  manures  together  do  »o 
in  a  much  greater  (ieeree.  Ihe  results  further  show  how 
artiruinl  ri  proiluct  is  ihe  cultivated  ront-crtip,  and  h  iw 
dc|ioni:cnt  11  is  on  an  alnindant  suuply  offiod  wiihiii  ihcscil — 
niir<igcn'iut>  as  well  as  :>iinfral.  Indeed,  details  of  t!  e  cv[  cri- 
ment«  afford  conclusive  evidence  that  it  is  quite  fallaciovis  to 
suppose  that  root-crops  derive  a  Uuge  amoam  of  their  nitrogen 
from  atmospheiic  soatcea  by  mcaaa  of  their  extended  leaC 

surface. 

Three  instruments  for  the  study  of  Crystals  were  shown  by 
Mr.  11.  A.  -Miers.  (I)  A  goniometer  by  which  crystals  can  be 
measured  under  liquids,  or  during  their  growth  from  solotion. 
(2^  A  stage  goniometer  by  which  small  crystal*  or  frajjaienis 
can  be  ailjusted  and  rotated  under  the  n^eroacope.  It  is  here 
fitted  to  the  stage  of  the  petrolngical  nicioieope  <icM^ncd  by 
Mr.  A.  INek.  (3}  An  Impnived  IbrtB  of  pobifkoape  on  the 
plan  (tevised  by  Prof.  W.  G,  Adaaa,  F.ftS.  Tte  hemispheres 
which  encloae  tte  cryital  seetioB  Can  ia  this  iaatraaMot  te 
accurately  centred  so  tbst  eaaet  netrarencBt  of  Ihe  optic  axial 
angle  is  possible. 

t  rof.  Rticker,  F.  R.S.,  and  Prof.  Thorpe,  F.K.S  ,  exhibited 
maps  showing  the  forms  of  iho  irao  lines  of  eqaal  dedioation, 
equal  horizontui  force,  and  eqaal  dip  hi  th*  Uellcd  Kisgdom- 
for  the  epoch,  Ian.  1,  1891. 

Mr.  A.  A.  C.  Swinton  exhibited  high  frequency  electiic 
experiments.  (1)  The  filament  of  an  ordinary  S  c  p.  too  volt 
lamp  is  caused  to  incandesce  with  current  conveyed  through  t)ie 
human  body.  (2)  Sparks,  evidencing  a  difference  of  jviteninl 
of  some  thousands  of  volts,  prtKiuccd  f>etwecn  the  two  hand* 
of  the  same  operator.  (3)  f.uimno.is  spuil  produced  in  ex- 
liavi-ted  glass  tube  by  molecular  bombarJiiiciit  ir>m  wire  spiral 
wound  outside  tube.  (4)  Some  effects  produced  tiy  high  fre- 
quency  discbarges  passiqg  throagh  sctBi-COodncling  ■ab»laBflei>. 
and  striking  liquids. 

Sodium  potassium  hi^h  tenipcrainrc  thermometers,  and  speci- 
mens of  ihealloy,  wereeahibitcd  by  Mr.  E.  C  C.  Bslyand  Mir.  J. 
C.  Chorley.  These  thennomelcri  arc  ftlle d  with  an  alloy  of  sodiom 
and  potassium  whidi  is  Itqoid  at  ordinary  temperatures,  Theitr 
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range  U  from  o"  to  6jo'C.  (1,150'F.)  ;  the  softening  point  of 
the  glass,  a  specially  hard  Iciad,  being  about  65o"C.  The 
separate  specimeni)  of  the  alloy  are  exhibited  to  show  its  purity 
and  its  very  remarkable  surface  tension. 

Mr.  Cecil  Carus- Wilson  exhibited  the  scotographoscope,  for 
enabling  lecturers  to  demonstrate  with  challc  in  a  darkened 
room.  A  compartment  encloses  a  lamp  so  arranged  at  to 
cast  a  pure  white  light  upon  the  interior  surface  of  the  sheet  of 
specially  prepared  glass,  which  forms  the  front  of  the  apparatus. 
In  a  darkened  room,  on  removing  the  sliding  screen,  an  in- 
tensely white  surface  is  exposed,  upon  which  chalks  of  any 
colour  can  be  used  in  the  ordinary  way.  Small  chalk  drawiug* 
easily  seen  at  a  distance  of  too  feet  or  more,  and  they  may  be 
rapidly  deleted  by  means  of  a  damp  sponge.  The  whole 
apparatus  folds  into  a  small  compass  for  travelling. 

Magnetic  curve  tracers,  were  exhibited  by  Prof.  Ewing,  F.R.S. 
The  magnetic  curve  tracer  exhibits  the  relation  of  magnetism  to 
magnetising  force  in  iron.  A  mirror,  which  is  free  to  move 
both  vertically  and  horizontally,  receives  two  component 
motions :  one  (horizontal)  proportional  to  the  magnetising 
force  H,  and  the  other  (vertical]  proportional  to  the  magnetisa- 
tion B.  The  reflected  light  traces  the  characteristic  cuve  or 
B  and  H,  exhibiting  the  influence  of  magnetic  hystere»is.  The 
instrument  at  work  in  the  recets  shows  a  cyclic  process  caused 
by  periodic  rapid  reversals  of  magnetising  force.  .\  more  recent 
form  of  the  magnetic  carve  tracer  is  also  shown  (made  by 


Messrs.  Nalder  Brothers)  which  is  arranged  for  the  commercial 
testing  of  iron.  Themctal  whose  magnetic  qualities  are  to  be  tested 
is  made  up  in  rods,  which  are  readily  inserted  and  removed.  The 
rods  which  are  shown  are  built  up  of  narrow  strips  of  sheet  iron. 

Prof  A.Smithells,  It.  .Sc.,  exhibited  experiments  to  demonstrate 
the  structure  of  flames  (l)  The  separation  of  anon-luminous 
coal-gas  flame  into  two  combustion  cones  is  effected  by  sliding 
a  wider  tube  over  the  one  on  which  the  fl»me  rests.  The  pro- 
ducts of  combustion  can  l)c  aspirated  from  the  intervening 
space.  (2)  U»ing  benzene  vapiur  in'tead  of  coal-gas,  the  tran- 
sition from  a  simple  luminous  flame  to  a  non-luminous  flane  is 
shown.  The  two  cones  of  the  latter  are  separated  as  before, 
and  by  a  further  addition  of  air  the  outer  cone  disappears,  the 
complete  combustion  occurring  in  a  single  cone,  (j)  By  intro- 
ducing a  spray  of  a  solution  of  a  cop|>er  salt,  it  is  seen  that  the 
coloration  of  the  flame  occurs  only  in  the  outer  cone  where 
copper  oxide  is  formed.  (41  The  cone  flames  arc  also  separated 
by  using  a  single  tube.  A  platinum  wire  is  pushed  up  axially 
till  it  touches  the  inner  cone.  On  drawing  it  down,  the  inner 
cone  is  inverted  and  follows  the  wire. 

Rev.  F.  J.  Smith,  M.A.,  exbibile<l  an  inductoscript.  The 
inducloscripl  figures  and  pictures  are  made  by  placing  the 
object_  to  be  reproduced  in  contact  with  an  ordinary  photo- 
graphic plate,  placed  upon  a  conducting  sheet  of  metal.  The 
object  and  the  plate  are  connected  to  the  terminals  of  an  in- 
duction coil  or  other  source  of  electricity,  for  a  fraction  of  a 
second,  and  then  developed  in  the  usual  m.mner.  Several  of 
the  pictures  shown  were  pro<luced  on  plates  which  had  been 
exposed  to  full  daylight.  The  pictures  marke<l  \\  were  pro- 
duced by  the  same  method  on  bromide  paper.  Non-conductors 
such  as  wood  blocks  are  coate<l  with  a  surface  of  plumbago 
liefore  lieing  operated  on.  The  be«t  re-ulis  are  obtaineil  by 
conducting  the  process  in  oxygen  gas  under  a  pressure  of  about 
two  atmospheres. 

Plal  inum  thermometers  and  pyrometers,  compensated  resia- 
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tance  boxes  and  galvanometers,  compensated  barometer  and 
air  thermometer,  exhibited  bv  .Mr.  H.  L.  Callendar  ;  a 
series  of  sections  illustrating  the  seasonal  distribution  of  tem- 
perature in  sea-water  lochs,  exhibited  by  Dr.  Hugh  R.  Mill  ;  a 
portable  hydrogen  oil  safety  lamp,  adapted  for  illumination  and 
delicate  testing  in  air  containing  any  kind  of  inflammable  gas 
or  vapour,  exhibited  by  Prof  Frank  Clowes,  D.Sc.  ;  tuning 
forks  worked  electrically,  a  portable  photometer,  a  table  po- 
lariscope,  exhibited  by  Sir  David  Salomons ;  high  tension 
apparatus,  exhibited  by  Sir  David  Salomons  and  Mr.  L.  Pyke ; 
electrical  apparatus,  exhibited  by  Major  Holden. 

The  .Marine  Biological  .Association  exhibited  marine  inverte- 
hrata  from  the  Plymouth  area.  .Selected  specimens  of  Crustacea 
decapoda,  and  mollusca  opisthobranchiata,  including  many  rare 
species,  and  illustrating  the  richness  of  the  Plymouth  fauna. 

Dr.  G.  H.  Fowler  exhibited  specimens  of  oyster  shells.  The 
specimens  illustrate: — (l>  The  rate  of  growth  of  the  oyster. 
(2)  Natural  varieties  of  the  shells,  (j)  Modifications  of  a 
Tariety  bred  under  new  conditions. 

Prof.  Weldon,  F.  R.  S. ,  exhibited  diagrams  showing  the  fre- 
(laency  of  variations  in  the  sire  of  certain  organs  of  crabs.  The 
(tiagrams  are  based  on  measurements  of  portions  of  the  carapace 
and  other  parts  of  Cardnui  nutnas.  The  organ  to  which  each 
diagram  refers  is  indicated  in  the  central  drawing  of  a  crab. 
Each  diagram  is  based  upon  measurements  of  1,000  individuals, 
aod  the  size  of  the  organ  mea.sure<l  is  indicated  (as  a  percentage 
of  the  body  length)  on  the  base-line  of 
each.  The  vertical  ordinatcs  of  the  black 
curve  show  the  number  of  individuals 
having  the  organ  measured  of  the  given 
■ttagnitude,  and  the  red  curve  is  a  prob- 
ability curve. 

Spectra  of  the  flame  from  a  Bessemer 
converter,  exhibited  by  Prof.  W.  N. 
Hartley,  F.  K.S.  The  photographs  com- 
prise the  solar  spectrum  intended  few- 
reference,  together  with  spectra  of  the 
Bessemer  flame  ta'ken  at  consecutive 
periods  of  the  "  blow  "  as  indicated  by  the 
time  during  which  the  plate  was  exposed 
in  each  case.  The  flame  spectra  will  be 
seen  to  be  composed  of  (i)a  continuous 
spectrum  due  to  carbon  monoxide  ;  (3)  a 
hand  spectrum  belonging  to  metallic  man- 
ganese ;  and  (3)  aline  spectrum  principally 
Lines  of  potassium,  sodium,  and  manganese 
Taken  at  the  Crewe  Works  of  the  I^ndon 
and  North- Western  Railway  Company,  by  permission  of  Mr. 
F.  W.  Webb,  January,  1893.  Enlarged  ten  diameters  by  the 
Autotype  Company. 

Prof.  J.  Norman  I.ockyer,  F. R.S.,  exhibited  the  photo- 
graphic spectra  of  some  of  the  brighter  st.irs. 

Mr.  Isaac  Roberts,  F.R.S. ,  exhibited  live  original  negatives 
and  enlarged  phot(%raphs  of  nebular  and  clusters  of  stars,  taken 
with  the  20-inch  reflector  by  the  exhibitor. 

Some  species  of  butterflies,  illustrating  protective  mimicry  were 
shown  by  Colonel  S*inhoe.  Mimetic  forms  of  the  nymphalid 
genus  Hypolimnas  in  India,  MaL-iyana  and  Africa,  showing 
the  various  phases  of  development  of  mimicry  in  two  widespread 
speciet  of  the  same  genus  ;  also  mimetic  resemblances  to  dif- 
ferent protected  species  in  the  females  of  Eurtpus  kali- 
thtntt,  &c. 

The  /Coological  Society  of  London  exhibited  specimens  of 
lepidopterous  insects  bred  in  the  insect  house  of  the  Zoological 
Society  in  London.  Four  cases  containing  specimens  of 
ima^inei  or  perfect  insects,  raiseil  from  chrysiitiSts  or  pup«  in 
the  /biological  .Society's  insect-house  in  the  season  of  1892. 
They  belong  chiefly  to  the  silk-producing  moths  of  the  family 
Bombycidte,  and  tn  the  diurnal  lepiduptcra  or  butterflies. 

Remains  of  extinct  birds  from  New  Zealand  and  the  Chatham 
Islands  (off  the  coast  of  New  Zealand),  exhibited  by  .Mr.  H.  O. 
Forbes.  The  exhibit  con<isted  of  the  chief  portions  of  the 
skeleton  oi  Afhanapt(ryx  J/,i:t  iiaii  (Forbes),  a  genus  of  rails 
known  hitherto  only  from  Mauritius,  and  of  Palaotoretr 
MfiHonim  (Forbes),  a  large  raven,  a  form  not  otherwise  known 
in  the  region  ;  portions  of  the  skeleton  of  a  large  Futica,  and  of 
a  species  of  swan,  now  extinct,  fnm  the  Chatham  Islands  :  a 
part  of  the  skull  of  a  large  Auserine  bird  allied  to  Cfrecfsis, 
fruind  as>i>ciated  with  nmn  remains  in  a  bog  in  New  Zealand  ; 
the  tibia  ol  a  new  species  of  Citmiorntt,  an  extiuct  giant  goose 


belonging  to  iron, 
are  also  present. 
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\C.  gratiiu,  Furb«&),  and  ibe  limb  buncs  of  thre«  specie*, 
bdaa^ac  to  a  Mw  fiimi  Mmttamarim  (ForboaK  «f  th* 

Dr.  D.  Sharps  F.K.S«  tldllbitcd  some  ants  «h1  dwir  (Mnd 
piedndng  orgaa^  Tbc  MMBd-producing  orgm  «f  aalfl  eonsbt 
«r  Ane  fwislld  linn  wtirmed  ah  «  poftiun  of  the  outer  »ur- 
face  «  the  chiiiBOiu  iktleiOB  ind  of  o  Mtmper  or  very  tine 
edge  Gml  delicaqr  of  movciaeot  naj  be  given  10  the  tatter 
iMtnuMW  br  meaas  of  a  hail-aail-aoekct  joint. 

Sections  »no«ing  the  micro«copic  structure  of  certain  fossil 
cryptogantic  plants  from  the  coal-measum,  exhibited  by  Prof. 
W.  C  WtUiantMn,  K.  K  S  ,  ;in<i  Dr.  I).  H.  Scott;  white 
Mrpmciei  of  the  blood  and  Ifmj'h  ander  the  microscope,  ex- 
hibited by  Mr.  \V.  K.  Hardy  and  Dr.  A.  A.  Kanth.-icl(  ;  inapt 
and  photographs  illnstrating  the  Sandgate  Landslip,  exhibited 
by  Mr.  W.  Topley.  F.R.S.,  and  Mr.  R.  Kerr,  F.G.S. 

.Mr.  Kdward  Matthev  K. C.S.  exhibited  form  in  which 
antimnny  separates  from  bisni'ith  .it  a  temperature  nf  "^sO'C 
Tfic  "P^tiinen'i  .ire  )hvi»c  oi  '.lie  film  as  rcminci  Imm  ;!ic  mhLicc 
of  "he  mcllcd  .intmi'Tnal  iMS'i.uth.  I'licy  ^'<lnsl^^  <if  .Tnlmiuny 
«x;<lc.  toniiuiin^;      m!  (en  per  ctnt.  oflnsmuth. 

Two  compel  I  vnliiiic  It.mcrics  <if  2jm.  .ninl   |>Iati:ii;ni,  wrri: 
-•how n  by  Dr.  (..  (.urc,  I-  K.S. 

Major  V.  A.  M.icM.ihon,  K.  K.^  ,  cxiwi  ilL-tl  [■crunnitational  , 
tcs^cla-.iuri'.     A  nfw  iiictliDil  of  ijdr.iiiiin^  •ieMt;ii>.  I.ir  ti-welated 
pAvcmcnls,  liavfl  iiiKjii  the  pr^jiicity  imsitsstd  by  lite  twenty-  i 
fi'ur  (lirifieti-  iM)sct.'Iev  ri^h!  arit;lcil  tinii^;lcs  derived  bjf  per*  I 
uiuiing  f<.>ur  de^iigns  in  ail  pui^ibte  waysu|>i»i  the  sides.  I 

Mr.  £.  Wtthered  exhibited  photo-microi;raphic  lantern 
slides,  illastraiing  the  mtcro-o^aoismt  in  limestooe  rocks. 
The  slides  eipecklly  illntmt*  the  icmvluble  Mniciiire  known 
»  GirvatttluL 

LordAniilMnfrCB.,F.ILS..  exhibited wpwinBUfidww 
Ibe  aelwe  of  ihe  deMrte  discharge  in  air  ud  weter.  The 
-experioMiit*  all  be  exhibited  id  aelioa  on  tbe  icreeB  of  the 
dcictrie  himen,  ead  will  inelade  tbe  tnaafar  of  *  ootton  ttrini: 
from  ose  vcMel  to  aootlMr  by  meeni  of*  caneni  of  water 
flowing  within  another  under  the  inflaenceof  electricity.  Various 
dut  ficuea  will  also  he  formed  and  similarly  shown,  di«playin|{ 
the  aatni*  and  effects  of  the  electric  di>char(;e  in  air. 

Preparations  ami  photograph':  demonsiraiing  the  action  of 
•oUr  and  electric  light  on  the  spores  of  bacteria  and  fanci*  ex- 
bifaitcd  by  PraL  H.  Manhall  Ward.  F.R.S. 


THE   INTERDEPENDENCE  OF  ABSTRACT 

SCIE.\CE  AND  ENGINEEF/No. 

/^N  Thursday  evening,  May  4,  the  first  "limeii  Forrest" 
Lecture  was 'Iclivcred  at  the  Institution  ot  <  u  il  1  ngineers, 
1/y  Dr.  William  Amlcr- .n,  K.R.S.  The  silii.._t  was  "the 
interdependence  of  abiir.ict  science  .m  l  eii.^nieeriri^. "  After 
briefly  explaining  ibe  origin  of  the  Iclujc,  In.  AnUcrssjn  pro- 
ceeded : — The  theme  which  has  been  prescribed  it  "  The  Inter- 
depcadence  of  Abstract  Science  and  Engineering,"  and  I  imagine 
tbnl  tbe  Mbject  bee  been  chosen  because  of  an  uneasy  feeling, 
which  poaacnet  auuij  Iboaghtful  men,  that  this  counliy  is  not 
kcepiBf  pace  with  iu  iMighboars  in  engineeriag  pmpeii.  and 
Ant  aanll.  In  the  Ibtare,  ha ve  to  pay  more  atteatum  *a  abMiact 
Bcieacc  and  ila  application  to  pnctiee.  than  we  have  been,  en  far, 
ID  tbe  babit  of  doing. 

With  rare  exceptiow,  i«tbi«  Conatty.  baa  there  been  even  * 
•tender  amount  of  tbtmelicnl  knnwkdg*  Imparled  to  varfoai 
grades  of  employment ;  it  is  onlj  dwing  tbe  lail  few  years  that 
Science  Colleges  and  technical  edncationinadioaband  People's 
Palaceai^  are  beginning  to  bring  our  operatives  up  to  the  level  of 
our  foreign  friends,  but,  unfortunately,  too  late  to  retain  that  pre- 
eminence which  we  at  one  time  could  claim,  and,  I  (ear, 
|>laccd  loo  much  confidence  in  ;  and  moreover,  a  new  danger 
has  arisen  in  the  ciicumtlancc  that  popular  icicniilic  education 
has  taken  a  one-sided  direction,  that  of  mechanical  and  technical 
knowledge  alone,  so  that,  ihoai^h  the  operatic  apjirnacla-s  his 
work  with  increased  inlelliEence,  \\r  n.-uiuiis  until  rcis-.n  nut 
the  ijrput  economic  problems  on  which  his  own  welfare  iui  l  tl.at 
of  Ihe  nation  depend. 

It  is  a  ui,^Her  of  extreme  surpritie  to  me  that  so  little  attention 
li  ('inl  ;hc  -ci^nce  lA  r.jlilicai  icnomy,  that  not  only  the 
inasstfthc  people,  in  -.shosc  hand',  '.lie  votinj;  power  now  lies, 
but  even,  m  I  ^;^eat  measure,  the  representatives  whom  they 
«tcct,  have  do  systematic  tramiog  in,  and  arc  grossly  ignorant  of, 

NO.  1339,  VOL.  48] 


the  principle*  wbicblle  at  tbe  root  of  national  prosperity.  The 
fttttbcr  miifeilnne  Ibllowi  that  polilieians  of  the  highest  position 
do  not  ecraple  to  Imde  on  ibia  Sgnorance,  or  pursue  a  couree 
whicb,  in  iu  conseqaencni,  la  aabad'-being  ignorant  themselvee 
they  strive  to  lead  the  igiionnt,  and  tet  the  operative  against  bis 
employer  and  against  society  in  general.  The  cheapness  of  newa- 
papers,  their  wide  diffusioD,  and  their  bliod,  not  to  my  reckleie 
advocacy  of  po^nlar  fallaciet  acting  on  the  ignorance,  prejudice*, 
and  diicnBMitfif  not  rafMng,nf  tbe  operative  c!awie>,  are  givtitf 
cQormoin  power  to  trade  organisatioat,  wbmc  avowed  object  It 
is  to  impiove  the  eamiogt  and  aocial  ctanding  of  tbe  operaii vent 
the  expense  of,  or  at  any  rate  without  regard  to,  tbe  intereits 
of  every  other  class  in  tbe  community,  and  this  is  to  be  aeoom- 
plisheil  !K>t  by  encouraging  education,  not  by  advocating  thrift 
an  i  I e 111  perance,  not  By  urging  the  workman  lo  improve  his 
riieiJl.Trtital  deiterisy,  the  thoroughncs^s  of  his  worl:  an.J  the 
aniDun'  >^  hich  hv  pri:i<luce»,  but  liy  hiil!lm<;  <jiil  vismns  of  shortenei! 
h'j.irs  <it  l.ih'iur,  I'V  coiiipiellin^;  a  minimum  <if  pay  which  will 
rnaiiK'  ;iirii  i  i  l;ve  in  Ciimf<jrr,  of  syslcmaliciDy  icsiuctini; 
the  amfiunt  ol  work;  d'lne  hy  each  i livnl n.il,  even  in  Ihe 
v!i'iilenc'i  (lay.  all  under  llic  fatal  illusion  that  hy  such  means  a 
>;rea:er  nunit.i-r  ol  men  will  timl  mure  remunerative  employ- 
ment. 

The  einpiuycr  is  u»ually  crcililcd,  by  the  Ira.ie  leac'crs.  with 
accumulating  wealth  without  efl'ort,  nsk.oi  ancu  ly,  t>y  th«r  slavisli 
labour  of  his  operatives,  while  the  proofs  to  the  contrary,  so  easily 
to  be  obtained  in  the  slender  dividends  dechired  by  must  industrial 
eaterpriaes,  and  in  the  records  of  the  Bankruptcy  Courts,  arc 
stendilj  kept  oat  of  view. 

Tbcie  would  be  no  fanit  lo  Cnd  witb  tbe  new  clai*  of  profcs- 
•ional  agitaton,  wbo  live  faf  tbe  discontent  which  ihqr  Inineot, 
were  they,  and  the  Uniona  wbich  they  manipulate,  tocnntiibute 
in  the  imalleet  degnnto  tbe  ohftaiang  of  that  work  and  of  tboee 
orders,  in  the  eeecnitonof  which  the  wage>earaiiw  poitiaaof  the 
community  have  their  being.  This,  the  most  dUnCnit  part  of 
every  commercial  enterprise,  is  left  to  the  much-abuied capitalist, 
so  that  the  absurd  and  impossible  system  is  fast  x<iscrting  itself, 
Ehat  professional  skill,  mercantile  ability,  and  capital,  shall  obtain 
the  work,  and  run  all  the  risk  of  desi^,  eaecution,  and  financial 
security  ;  but  that  work  >hnll  be  carried  oat  according  to  rutef 
which  selfconslituted  and  perfectly  irresponsible  bodies  choose 
to  impo'-e.  The  smallest  ac<|uaintance  with  the  principles  of 
political  economy  woti!d  detnnnstrate  that  such  methods  must 
end  in  ruin,  that  they  are  ulterly  incompatible  with  our  policy 
of  Free  Trade — a  system  «hich  is  perfectly  rMwrvab'.f  an'l 
proper  11  'h  irimghly  carried  o;ii,  aad  which  certainly  never  con- 
lemphnf  d  tlie  prn'ection  of  <inc  particular  claMs,  an  1  thai,  nut 
iiy  edict  of  the  .Sla'e,  but  al  the  Lidding  of  self-consi ruted  tn- 
buDals  wliosc  claim-,  am  Hjnt  lo  thi;: — that  there  sh:ill  l>e  free 
trade  in  all  producs  whn  h  the  opi  luiivcs  teipiire  lo  buy,  but  (he 
.■itrictest  protection  as  to  all  lhat  thty  have  to  sell,  namely  their 
labour,  and  will  ulliniate  uie;h<ids  arr  vio'icriLe,  and  the 
coerciuQ  ot  all  who  differ  from  views  which  many  intelligent  but 
timid  workmen  know  lo  be  at  variaaee  witb  the  triM  iatercaaof 
their  class. 

Under  all  this  lies  tbe  toeiallstie  idea  of  equality  in  the  con- 
dition of  eveiy  member  of  tbe  commuoitjr,  an  idea  which  poUtinai 
economr  demnutntee  tw  be  Mterif  Vtnpina  aad  impoiiiUe: 
Since  Ibe  cimdon  of  mankind  tbe  dMeienees  in  social  pniUott 
and  in  maleriai  confoct  whicb  Mkm  natarally  Cram  the  endless 
«nriaii«n>  of  mental  nnd  bodilf  powcts  in  aMn,  have  existed, 
and,  in  spite  of  many  abotttee  atteiaptl^  more  or  less  violent, 
to  establish  equality,  will  esist  Ibr  ever ;  for  it  seems  to  me  that 
the  doctrine  of  Carnot  with  icapect  to  heat-engines  applies  by 
analogy  to  the  question  of  national  prosperity.  To  obtain 
mechanical  power  from  a  source  of  heat  there  must  be  a  lall  of 
temperature,  and  the  greater  that  fall  is  the  more  eflMent  will 
theei^oe  he — a  dead  level  of  temperature  limply  means  ex- 
tinntion  of  enernr  and  ol  life.  'ID  ensure  active  trade  and 
prosperoui  manulactnres  there  must  be  a  fall  of  money  or  of  its 
equivalent  from  the  wealthy  to  ihe  comparatively  poor,  the  one 
class  is  ahsolutcly  cs-iential  to  the  other  :  lh<?  prn.<ii>er!ty  of  the 
community  is  bouii-I  up  in  ihr  exi^-'-ni  i-  o!  (he-c  ■liitcrenccs,  and 
a  dead  level  of  neaitfi  would  be  a  dead  level  uf  poveity,  which 

would  end,  as  a  state  uf  uniforB  temperature  must  end,  in 

al'solcte  »t!«?;ns»!ofj  sml  tieath. 

Mewcv-  i  tri.  h  ni.-.y  :<i::rl  the  ineo'.iality  which  exists  in 
the  distiiUititiii  ut  »e,lilhanrt  comfgrl,  it  it  jii^'.  as  mui  Vi  .1  law 
of  nature  as  the  unequal  distribution  f  w  unnh.  i  t  un--hinc, 
or  of  rain,  and  seema  lo  me  lu  follow  naturally  and  inevitably 
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tern  tbe  «od]«U  vuUtlom  in  the  physical,  moral,  and  mental 
powers  of  human  being*,  and  therefore  to  be  as  unalterable  at 
the  bidding  of  man  as  ihese  attribates  are.    It  onlv  remains  for 

ai  to  recognise  the  fact,  to  make  ihf  he^t  of  if,  ann  to  avoid  the 
gross  wickedness  of  alicnipling  '.o  ctcluric  the  poorer  and  more 
ignnriini  lu  embers  of  the  community  bv  inceuani  repiCMOtuioiu 
that  It  1^  the  creed  Md  <el6ihncn  of  the  wealthy  wUdi  keep 

them  low. 

If  the  5r>-i.allcd  "  working;  man  "  be  the  embodiment  of  all 
that  is  ticc.tcil  fi^r  the  industrial  prosperity  of  a  country,  and  if 
the  pos^.  ssi'in  of  capital  and  the  far  wider  consequrncr,  the 
cxaMeace  uf  credit,  be  a  crime,  why  does  he  not  nriHc  in  his 
strength  and  exhibit  the  lacuUies  of  combinaiiun  which  are  jo 
well  illiulratcd  in  the  trade*  unions,  and  establt'-h  cnginceiing 
works  and  manufactories,  or  undertake  enginccitn'.:  enterprises 
from  which  he  will  be  able  himself  to  reap  the  gulden  harvest 
which  the  capitaliit  and  the  shareholder  are  supposed  to  father, 
tiad  who  thereby  cxdte  hU  envy  and  arouse  lus  hatred. 

iBdeferaooct  I  pmmmi  to  the  iauneaie  numerical  import- 
ance  of  the  operative  cloMes,  politidaas  are  vicing  with  each 
other  in  mppaitltic  tbe  impossible  dnoe  pet  forth— daiat 
which,  if  conceded,  will  only  precipitite  themlii  of  Ae  ^mm 
they  profess  to  benefit,  and  which  already  is  the  form  of  what 
may  be  termed  benevolent  legi>laiioc  in  lavonr  of  the  openthre, 
is  heaping  up  elements  of  cost  which  our  prodiMtlve  cneigf  ie 
■uhle  to  bear.  The  absurd  cry  that  manual  labour  if  the  aole 
looiee  of  wealth  luwlwen  well  combated  by  that  acute  reasoner, 
Mr.  Macfarlane  Gray,  who,  in  a  recent  discussion  on  tbe  labour 
question,  happily  compared  the  body  politic  to  a  tree.  The 
popular  beliel  is  that  plants  are  nourished  through  their  roots, 
which  for  tb.it  res^on  arc  believed  to  be  the  all-important  parts, 
wb:lc  the  ;cavri  ate  mere  ornament*,  enjoying  the  upper  air  and 
sunshine  and  pfolitin^;  by  the  work  done  undergmund.  Huf  n 
ju-s:er  knowledge,  one  Dlihc  fniiis  (if  ab^tratl  invcsl  i>;a;ion,  tells 
us  tliat  the  roots  are  mainly  tiseful  in  hi>liiin(,'  the  tree  rrert,  ,and 
have  comparatively  little  to  do  witJi  providing;  Uie  materials  for 
building  up  it<;  structure.  It  is  th«  leaves  whicli  fi^rm  (Uc  great 
laboratory  in  w  hich  the  main  components  of  the  plant  are  ex- 
tracted from  the  region  wh»re  superficial  observers  would  least 
ex[>ei„t  to  Imd  ihcni  namely,  from  the  a'.moi]ihcre.  He  com- 
parer the  rijuts  lu  lise  upcjJlivts'  part  of  the  communiry  ;  tbe 
trunk  and  leaves  to  the  monetary,  the  ^cientit'ic  and  the  com- 
mercial part  which  drew  from  far  and  wide  that  which  is  nccej- 
sary  to  keep  the  growth  advancing  and  maintain  it  in  health. 
TtiC  roots  may  ju»t  as  well  daim  to  be  the  sole  sources  of  life  in 
the  Ilea  as  tha  opemtiTes  may  dain  to  l>e  the  only  prodaeeia  of 
wealth,  and  eonveraely  the  leavea  eoold,  with  as  nndi  leaion, 
eoncidcr  thanMlvesai  the  only  cucDiial  ponion  of  the  plant  n 
the  aeidMnt  or  the  eaniulikt  daim  to  be  iadepeadent  of  the 
operatives.  Each  ftsde  la  the  body  polltie  k  etteotial  to  the 
other  { It  is  an  axioitt  that  there  can  be  no  degrees  of  eomperbon 
between  ewentisl  pans }  and  those  who,  from  ignorance  or  from 
laiereMcd  motives,  penistently  preach  the  doi  trine  of  the  >  uperior 
hnportaoce  of  the  "  masses  "  over  ihe  "  dasses  "  are  inflicting  a 
deep  injury  on  the  prospeiity  of  tlwconntiy,  and  espedaNy  on 
those  wbum  th^y  so  grossly  flatter. 

Nothing,  save  bitter  crience,  will  alter  the  course  of  events. 
It  seems  10  be  the  fate  of  peoples  to  attack  social  problems  from 
the  wrong  end,  to  solve  them  by  the  painful  and  dilatory  pro- 
cess of  tri.-!!  attd  error,  rather  than  by  means  of  investigation 
ba-rd  tjM  titst  principles  .Snd  this  method  is  commonly  ap- 
phcd  to  engmcL-r  ir-.j;  (iriiblcms  al^o.  Random  trial*,  as  a  rate, 
are  the  methods  by  whicti  tjreat  result^  have  been  achieved,  while 
the  applicatnm  o(  t.',c  scientific  principles  involved  have  been 
left  to  oth?:t  heads  Ion.;  .ahcr  the  results  soii^hi  have  been  at- 
taised  at  much  ticedless  c<i«r,  ,ai:J  by  raucli  unnecessary  expen- 
dltnre  of  labour  an  I  oTtaiie. 

It  is  not  often  lliat  a  jieiiiiis  of  the  order  of  James  Watt  rues  in 
the  mechanical  world.  L'p  lo  his  uine  the  "  fire  ent;me,"  ns  it 
fiiL'i  most  properly  called,  was  being  sJowly  developed  without 
any  exact  knowledge  of  the  properties  of  the  agent  by  means  of 
which  the  heat  generated  by  the  combustion  of  fuel  was  con- 
verted into  woric,  and  Ihisio  spite  of  the  circtimsiance  that  such 
a  mastCf  mind  as  that  of  Soteaton  had  been  directed  lo  per- 
iectine  the  new  method  of  utilising  the  potential  anai|y  of  ndt 
aadofapplying  it  to  engines  of  large  power,  and  on  an  extensive 
ladastrial  aeale. 

The  Incky  diance  which  presented  itietf  of  having  to  put  in 
oedar  a  woifclac  model  of  a  Naemesen  omHm  iUoitfates  in  an 
iniensiing  mnnsr  how,  in  pnnaanee  nf  huhmlneia,  he  quickly 
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executed  tbe  neoesMiry  repairs  and  alterations,  and  afterwards,  at 
greater  leisure,  attacked  the  problem  which  the  failure  of  tbe 
model  presented,  from  the  theoretical  side,  but  sooo  foiBld  that 

the  then  state  of  knowledge  did  not  afford  the  mean*  of  ejpliiii- 
ing  the  failure,  and  compelled  him  to  set  about  the  dc^c:  ii  in  j^li  n 
of  such  elementary  data  as  the  speahc  volume  of  itcain,  the 
latent  heat  of  evaporation,  and  the  law  of  leosion  of  steam  under 
varying  lemperatures.  In  the  astonishingly  short  period  of  two 
years,  and  with  the  rudest  and  cheapest  apparatus,  he  had  fur- 
ninhed  him»e1f  with  the  ah«tr«et  knowlerlfje  reqairefl  for  explain- 
ing in  a  deliniie  manner  the  action  o(  ihe  steam  engine,  and  he 
bad  no  diflicalty,  .as  s'  on  ;is  his  theoretical  (jround  was  sure,  In 
determining  what  mechanical  .-urangements  were  necessary  to 
realise  the  condition:  impoiiei  by  »cience.  From  investigations 
apparentlyof  an  abstract  or  non -practical  character,  sprang  at 
once  the  separate  conden<er,  the  closed  cylinder  and  the  equi- 
Hbtinm  working  of  a  single  acting  engine,  the  steam  jacket,  the 
air-pamp,  the  theory  of  expansive  working,  the  function  of  the 
momet|ium  of  the  moving  pans^  and  the eaaotoalciilattons based 
OD  first  principles  by  iseana  of  which  the  pvepoitionsof  cq^naa 
ooiddboliMdi  and  the  qaaatiiies  of  Meant,  watci^  and  oTfwi 
cakabied.  Watt,ofooane^  waaabomBeBfaeiii^  aswaliaa  a 
seeker  after  physical  knowledge.  The  «  orfcshop  in  his  honae 
near  Bimiaghan,  happily  preierved  to  this  day  as  he  left  lt» 
shows  that  his  mind  was  ever  bent  on  mecbasisal  cuMiifaaece 
his  own  hands  were  skilful  enough  to  carry  ont ;  Usmle*- 
gear,  the  stufiqg  box,  ibe  paraliei  moiioa,  the  governor,  are  dt 
instances  of  that  happy  bleadlng  of  macbaniL-al  skill  and  of 
scientific  research  which  must  ever  mark  the  qualifications  of  a 
great  mechanical  engineer. 

A  contrast  to  Wati'sachicvementsisihesin^ularhistoryofthe 
development  of  iron  and  steel  bridge  buildintj,  winch  neceswrily 
followed  the  iiitrcduction  of  niilways.  Walt  Iclt  the  want  of  first 
principleii  iiy  w  hich  lo  shape  hi»  actions,  and  set  about  disaiver- 
tng  ibem  ;  but  the  principles  wtiich  underlie  the  determination  of 
stresses  in  luaced  sirucuires,  such  ns  roofs  and  lratuework«  of 
various  kind.s,  as  well  as  thf^in  solid  tiars subjected  to  ihcaction 
of  transverse  forces,  have  long  been  known  ;  and  early  in  this  cen- 
tury Navier  wade  ihciu  the  subjects  of  lectures  at  the  Lcolc  des 
Fonts  et  Chanss^es,  yet  engineets  in  this  country  seem  to  have 
been  but  dimly  aware  of  them,  or,  at  any  rate,  to  have  made  little 
use  of  the  knowledge  which  was  at  their  disposal.  It  isditficult, 
from  the  published  histories  of  iucli  cntcipriiCi  a^s  the  Conway 
and  Britannia  bridges,  to  arrive  at  any  condusiou  as  to  the  ex- 
tent of  knowledge,  or  rather  ignoratnce,  which  existed  amo^( 
engineers  beCsK  thaia  werits  wsi*  onnniented.  ll  is  sn» 
ciently  evident,  however,  limn  the  long  aeries  of  pmtly  tenta- 
tive esperinwnts  by  wMdi  tte  psoperUens  of  the  Conway  end 
Britannia  bridges  were  determined,  as  well  as  (rom  ihesiagHlar 
vaeaiics  to  be  notleed  In  the  smaller  bri<tecs  of  that  day,  thai 
oaly  the  hasiest  ideas  of  the  dispoiiiian  of  stresses,  and  of  th» 
functions  of  the  compooent  members  of  cMeiB  existed. 

In  the  experimental  investigations  of  OK  time,  the  fuoetian  «f 
the  web  or  vertical  member  of  a  girder  WSS  eomplciely  i^ored, 
{at  it  was  looked  upon  merely  as  (he  means  of  keeping  the  top 
and  bottom  flanges  in  their  relative  posilions,  wliiie  the  essential 
difference  in  effect  of  a  uniformly  distribated  load,  or  of  a 
rolling  load,  as  compared  with  a  load  concentrated  at  the  centre, 
on  the  vertical  member  of  a  girder,  and  even  on  the  flanges, 
appears  to  have  been  overlooked  til!  made  evident  by  the  re'^ults 
of  experiment.  Vet  the  princi[.lc  that  a  force  cannot  chan^jc  its 
direction  tinlcss  combined  with  another  force  acting  in  a  direc- 
tion inclined  to  it,  was  ]>crfeciiy  well  known,  and  should  have 
led  to  the  discovery  that  it  is  only  by  diaiional  stresses  in  the 
vertical  iiiembcrs  that  the  load  resting  on  a  ocam  can  be  trans- 
mitted 10  the  abntments  ;  Ihst  the  stresses  due  to  loads  concen- 
trated at  the  centre  were  very  diflerent  to  those  arising,  both  in 
the  vertical  weh  and  in  the  llani;cs,  from  the  action  due  to  a 
load  distributed  in  a  jjiven  manner  along  the  top  or  the  bottom 
tian(;es,  and  that  a  rolling  load  would  produce  eflccts  peculiar 
to  itscK 

The  girder  with  diagonally  braced  webs,  or  the  lattice  girder, 
as  it  is  commonly  called,  appears  to  have  had  its  origin  in 
Ireland  ;  at  any  rate  it  was  in  that  country  that  ft  received  its 
earlisst  and  cmef  development ;  and  in  ihe  hands  of  WBd, 
Bttton,  Bow,  and  Sloney,  ibe  true  principles  began  to  aaseit 
thcmsalves,  and  Mr.  Bwton'b  Cnshsr  Kiver  bridge,  of  70  feet 
inan,  on  the  tiieat  Noctharn  of  fadaad  Railway,  was  probably 
the  am  eiample  of  a  lattice  gbdsr  te  windi  the  cross-iecHona 
of  dm  uambeit  of  the  webs  as  well  as  those  nf  the  flsnfu  sram 
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correctly  jiroportioncU  to  the  s1re»si.-s  imposed  by  a  rolling  load. 
This  comparitivi'ly  smiH  bridge  was  followed  liy  the  Huyne 
viadoct  It  I>roj;hc<la.  which  muil  ever  rank  a4  a  ii^oal  illuitra- 
tiori  of  (bf  succe»sf-,il  apjilnsiU'in  of  al)stract  priocipies  to  a  jjre.u 
work  !)y  men  who  were  cipablc,  not  only  of  appreciating  iheai, 
but  of  fiill  iwini;  idcir  ^;iiiilarice  in  a  prac'.ical  manner. 

The  wruuglii  iron  pofli'tn  of  the  viailact  consists  nf  three 
ipAn-i,  ;lie  m.nn  (jirJcrs  <A  which  arc  i;ontiiuioLis  ;  and  thr  pnints 
of  contrary  tli^xure  in  th?  middle,  nnd  larger  span,  were  dd;er- 
mined  Uy  direct  cakulalicia,  the  carrei:tnc»s  of  u  hich  was  de- 
inonsTrated  in  the  actual  structure  hy  setting  free  th«  plaMc  of 
the  flaoges  at  the  points  indicated,  ami  by  obsenrinstheopcaing 
az>d  closioR  of  the  plates  so  duanited  wfacD  III*  Una  ends  of  the 
(irdan  forming  ih«  side  span  weic  miwd  pr  Inwerad. 

Ur.  WiM  appean  to  hava  ba«a  tlw  fini  to  demonstrate 
flomstlr  lha  diuribalioB  of  atwuu  aoder  any  di-position  of 
load  in  tbo  Wartea  girder,  a  form  of  baam  ia  which  the  web  is 
oooipaaed  ol  a  tiii<te  tjrttem  of  diagooal  bcacuie  incliaed  at  an 
angle  nf  abnut  6o*.  In  the  rouseuiu  of  Trinity  Collcce,  Dublin, 
there  has  enisled  since,  I  believe  1854,  a  model  of  a  Warren 
.f^x&a,  1  z  I'cL-t  6  inches  long  and  la  iacbca  dc^pi  in  which  the 
laaaion  mciu Sers  both  of  the  flangaa and dlafooal  bracing  are 
m  anaoeed  and  afticaUled  that  aajr  one  tectioQ  can  be  taken 
oat  and  a  apring  balaoee  iocerted,  fay  mcaw  of  which  it  can  be 
dcxnnnstraied  ibat  the  stresMS  calculated  for  any  disposition  of 
load  do  actually  arise. 

The  history  of  scientific  research  teems  with  instances  of  dis- 
coveries \<  hich  at  first  seem  to  have  had  no  practical  value,  but 
which  nevertheless  have  ultimately  proved  to  fx  ofthe  uim<.i»t 
importance  to  the  engineer.  For  f-'catnplc,  iht"  changes  of  tem- 
perature which  occur  in  m.iny  chemical  reactions  were  merely 
noted  at  hi^t  as  inttre'-tint;  DCLijiiipaiiniienl!.  to  such  reactions  ; 
t»ut,  by  degrees,  it  |>crcc;ved  that  the  amount  of  heat  evolved 
or  at>.Mjrl>ed  in  c-ach  clian^;r  was  a  cunsiaiii  a'ld  definite  <iii3tnny, 
capaLle  o(  en.ict  measarcment,  .ind  in  procf-s  of  time  the  ihrr- 
mi  values  wlii^.h  characterised  a  vast  number  of  chemical 
ch.^rn;es  vscte  liittt-nriiiied,  and  ate  noM  c  msidcteii  of  cardinal 
importance  in  many  industrial  opcraUons,  and  constitute  the 
science  of  ihermo-chetui^try,  aad  render  U  pos»tblc  lu  ;ud^c  of 
the  efficiency  of  a  h  liler,  for  instance,  when  the  rate  of  fuel  com- 
Intttioo  and  that  at  whicli  the  water  was  heated  or  evaporated 
VcreliBOwa,  Iqr  calcalaUag  the  proportion  which  the  heat  im- 
paiSadM  the  water  Im*  10  ibu  prodoced  by  the  comhtmioo  of 
wy  loat  of  which  the  dwrnkal  coatpeti  t  ion  had  been  ateectauied, 
tld  fr«a>  whieb  the  beat  capable  of  being  developed  eooht  be 
■calcolated  bf  geoanl  ralai. 

One  fnaeiieid  effect  of  the  eiact  knowMgie  which  eveiy  com- 
pet  eat  engineer  now  powatwe  on  this  Mbjcct,  or  ceo  easily 
obtain,  is  that  inventors  have  ocaied  to  squander  Iheir  time  and 
their mcaaaiaMCking  for  impossible  high  boiler  duty,  and  the 
Plhlic  ia  no  mcee  entreated  to  try  contrivances  which  are  to  save 
it  letst  so  per  cent,  of  the  fuel  they  use,  because  inventors  know 
thai  the  testing  of  boilers  is  now  usually  carried  out  by  ex- 
perieoced  and  eriucaled  men.  who,  by  very  simple  and  ineipen- 
five  uials,  obtain  the  data  by  maam  of  which  they  can  calcu- 
late with  ceminty  how  much  scope  for  tmprosement  actually 
«ists. 

Still  more  reiaaikable  perhaps  is  the  applicatioa  of  theimo- 
cbeoiisuy  10  the  complicated  reactions  in  the  blast  and  regenera- 
tive furaace,  and  the  valuable  conclusions  arrived  at  in  coQ»e 
Aoeace  by  *uci:  ihoroiit:h  and  jiaiient  investigators  as  Sir  Isaac 
Lowthian  licil.  Sir  William  Stemen?,  Charles  Cochrane,  and 
ottier*  who  have  suLcceileii  in  etpialitnj  the  heat  nails  resiillmi^ 
fi'.in  the  ox^tdaiion  <d  fuel  to  the  uliiinaie  ihernial  re»iill»  of  the 
decoaif  .1  r.  f  ilic  ore  and  tluxes,  showing;  thereby  theli:;ul-< 
of  ecoiiutiiy  ithich  the  ironmaster  may  hope  to  reach,  and 
Lbc  propottion*  o(  tba  liinncea  in  whldi  bis  expoctatiooa  may 
i)c  realised. 

No  less  valuable  have  been  the  fruits  yielded  by  the  discovery 
of  the  great  law  of  the  ConservMion  of  Energy,  and  by  the 
leo^tidb  of  the  fact  that,  thomb  energy  cannot  be  destroyed, 
it  way  be  made  to  aitame  varfdnafoimi,  and  may  be  rendered 
dthv dofawAt  or  acttee,  ThaaBQ'ain|%  aeoni  of  ifetego, 
dndaglhedeniewgetalioBwhidt  Aanctcdied  ^  period  of 
Ihnimlimaiiiirii.  eaeendcd  ibeireneny  in  tearing  lannder  the 
AMhM  aad  <M  the  caiboaie  neU  distribated  thioeeli  the 

•taoepbere,  and  in  storing  the  carbon,  thus  endowaf  with 
firtttifl'  energy,  ih  the  depodia  iriMoee  we  now  deriee  oar 
conl  wppliaa.  By  nitaUe  MtawenMnta  tbii  donnaat  coeMy 
bfpidicMdiato  tlut  qaatitx  01  moiion  which  we  leeafnSe 
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as  heat,  and  which,  seltiiiK  into  sympathetic  vibrations  the 
material  of  the  furnace  plates  and  bmoke-ilues  of  boilers, 
operator  on  the  surrounding  water,  the  mQlcculcs  of  which, 
under  ibis  influence,  assume  the  more  extended  movements 
of  the  highly  elastic  substance  which  we  l>now  .is  steam. 
The  products  of  combostion,  on  the  one  hand,  are  restored 
to  the  atmosphere,  their  remaining  store  oi  heat  is  slowly  • 
diiAipated,  while  the  cajbuuic  acid  gas  produced  in  combus* 
tion  is  again  ready  to  present  itsell,  in  the  grecii  leaves  of 
pUuL!>,  lo  (be  decomposing  action  of  the  san,  m.d  by  that 
means  the  carbon  and  ue  oxygen  become  once  more 
sources  of  hMt.  The  iteam  prodooed,  on  the  other  band, 
ooaunnniaUct  itt  nolaealBr  mctico  toeatcinal  bodiei  invariona 
heating  operationi^  in  the  viaiUe  motioo  mtA  fiovcc  of  the 
(team-engtne  or  into  the  tlower  dimipatkm  throogh  epaM  ce 
over  the  eaitb»  wiiereby  it  is  again  condemed  to  water  and 
retnroed  to  itt  normal  condition,  while  the  energy,  for  the 
exliibtliim  of  which,  Carnot  has  teaght  ot,  steam  was  the  mere 
agent,  becomes  transformed  into  masses  of  water  lifted,  into 
air  compressed,  into  electrical  currents  generated,  into  mechan- 
ical worn  done,  or  into  the  heat  developed  by  friction  ;  but  the 
geoeial  tendency  is  towards  dissipation  under  the  form  of  heat 
mto  space,  the  waste  being  made  good  by  the  stores  of  beat 

□red  on  to  our  planetary  syclem  1^  the  hnge  and  mysterions 
y  which  is  its  centre . 
liut  modern  investigators,  and,  most  of  all,  engineers,  are 
not  content  with  vajjue  statements  such  as  1  have  jUst  made  ; 
they  hold  with  the  niotlo  of  llic  ancient  .Society  of  Civil 
Knjjinecrs,  "  Omnia  in  uumcro  poudere  el  meiisura,"  and  they 
arc  therefore  greatly  indebted  to  Kumford,  t  arnot,  Davy, 
Mayer,  and  Joule,  who  not  only  showed  that  heat  was  a  "  mode 
of  motion,"  but  determined  byiediontaad  delicale  csperimanta 
its  mechanical  crjuivalent. 
And  what  is  now  (he  result  ? 

When  exiininmg  he.it-cngiiics  or  other  applicalions  of  beat 
in  the  arts,  tlie  eiif;inccr  collects  the  .-ipparenily  aimlet*  work 
of  half  a.  cenluiy,  and  of  many  minds,  and  finds  himself  able 
to  construct  a  balance  sheet  by  which  he  can  show  oe  the  Dr. 
side,  to  a  fraction,  the  quantity  of  beat  he  has  received,  and  on 
the  Cr.  page,  with  astonishing  pitel«loa»  the  manner  in  which 
that  heat  has  been  expended.  This  method  of  treatment  is 
not  only  laeid,  but  it  i*  self'Chechingi  and  it  poinU  out  exactly 
how  much  beat  baa  been  nedessly  dusipaied.  and  conseauenily 
in  wImi  dirwtlcB  impnvementi  amy  be  made^  and  it  iaoicaied 
fnrthcr,  tbe  limits  wiihn  wMch  it  ia  alooe  possible  to  nahe 
advaneaa  in  aconomjy. 

These  general  prfticiplcs  apply  even  to  tbe  conversion  of  heat 
into  the  work  done  in  the  bore  of  a  gnn.  The  enormous 
prestures  which  require  lo  be  developed  in  order  to  impress 
high  velocity  on  the  projectile  in  the  necessarily  limited  length 
of  the  barrel,  the  shortness  of  the  time  of  action,  and  its 
violence,  render  it  extremely  difficult  to  obtain  accurate  and 
trustworthy  records  of  pressures  along  the  chase  of  a  i;un  by 
direct  methods;  but  by  invoking  the  aid  of  the  chemist  and  of 
the  phy.Mcist  in  first  asccrtainmi;  the  properties  ul  the  explosive, 
that  is  lo  say,  the  specitic  volume  of  the  ^ases,  the  quantity  of 
heat  evolved  duiin|»  combusnun,  and  the  specific  heat  of  its 
products  at  high  temperatures,  it  becomes  pn<siMe  (o  calculate 
curves  of  mean  pTes^ure  which  will  account  lot  the  enerj^y  im- 
parled lo  the  projccnle  and  to  the  t-npellcd  gases,  althojgh  the 
question  ol  almormal  loc.xl  pressures,  due  ap|-.iicnily  to  the 
uio.ie  of  ignition  of  ihe  ctiiiri;e  and  the  talc  at  which  e.\ploiion 
is  jiropagatc'i  through  it,  will  not  be  revealed.  This  process  is 
nia<ie  the  cuter,  in  the  case  of  :>aiokeless  explosives,  becaUM 
the  producis  of  combustion  are  wholly  gaseona  and  retain  that 
Condition  till  expelled  from  the  Iwre. 

Oar.  of  Ihe  loftiest  of  abstract  conceptions  relaltog  to  th* 
structure  of  the  universe,  the  product  of  many  acute  mIndB_ of 
this  century,  is  tbe  imagining  of  a  sobstanca  of  infinite  tcnntty 
but  of  immense  elasticity,  which  permeates  all  space  and  every 
sabstanca.  U  cannot  be  seen,  or  fell,  or  wc^be<l,  its  com* 
position  is  nnknown,  it  cannot  be  pumped  out  of  a  closed 
vessel,  it  does  not  appear  to  offer  any  resistance  to  the  motion 
of  planetary  bodies,  and  its  existence  is  only  made  manifest  by 
iia  properly  of  transmitting  chemical  rays,  light,  radiant  heat, 
electricity,  and  probably  M*tne  more  recondite  forms  of  energy, 
at  anofiaous  velocity  from  the  remotest  regions  of  the  universe 
and  bf  means  of  vibrations  the  nature  of  which,  the  astounding 
Imqaoicyand  mioaie  pitch,  have  been  determined  by  mathe- 
matidaal  It  Is  paidomOrie  in  faHHMB  behig^  to  Aihdwve  M 


^  .d  by  Google 


68 


NA  TURE 


[Mav  i8,  1S93 


the  cxnlence  of  (he  liuBiaiferou*  ether,  even  thuui;h  the  pro- 
foundesi  thinkers  and  most  successful  worken  of  the  prexcnt 
day  may  have  all  the  conviction  of  Loid  KeMil,  «no  ItM 
declared  that  "it  i«  the  only  substance  that  we  IK  OODlideat  of 
in  dynamics,  the  one  thine  we  are  sure  of  it  ihc  reality  ud 
^    (ubstantialiiy  of  the  luminiTeroui  ether  !  " 

But  what  has  the  Eoginecr  to  do  with  such  spectilfttions,  and 
what  does  it  matter  to  him  how  light  and  heat  are  transmitted 
from  the  ■on  or  from  the  stars,  or  by  what  cnechani^m  hea',  I 
magnetism,  and  electricity  are  difTused  over  the  earth  ?  This 
question  is  being  answered  already  in  our  daily  practice,  and 
is  de«tined,  no  doubt,  to  receive  fuller  and  more  convincing  i 
response  is  time  roll^  on.    I  will  give  one  Or  two  iii^uiices.    The  f 
iltifiy  of  the  spectrum  produced  by  the  passage     liRtT.  rhrooqh  I 
(ii.in;;ulai  prisma  has  revealed  the  fact  that  the  .jnl.naiy  ia)>  I 
white  light  are  of  a  complex  nature,  that  only  a  portion  of  them  ' 
are  discernible  directly  by  \\\<:  sense  of  sight  or  by  that  of  feel- 
ing, while  the  ultra-viiiKn  lays  can  only  be  seen  in  their  action  I 
oil  I'rnDium  ^;):^<b.  or  in  ihc  chemical  decomposition  ihry  (un- 
dttce  in  ceiiun  iul>>tanv««.    iiut,  further,  the  spcciruru  viewed 
by  modem  instruments  is  found  not  to  be  continuous  ;  it  is 
crostted  by  daik,  by  light,  and  by  coloured  hands,  which  the 
p.iucii:  rc->'eaiches of  Frennliofer,  KirchhoiT,  Iluggins,  Norman 
Lu<:kyei,  and  Others,  have  shown  by  their  position,  thickness,  ' 
jor  ooiow  to  dwacterise  certain  glowing  substances,  and  bvcom-  j 
jpa^OO  witii  the  spectra  produced  by  healed  tenestriai  solidaand  , 
puce,  it  kw  been  proved  that  OMiay  «f  the  elemenle  hi  the  ma 
•lid  in  the  iten  ere  identical  with  thaw  with  which  we  are  | 
fiuniliar  on  this  eanh,  and  this  icnowtedfe  hai  e«rv«d  iit  n  ctrlk- 
Inc  manner  to  confirm  the  eorreclacetof  the  nelralar  (lieMy  ■»  (o  j 
(he  origin  of  our  planetary  system.  | 

Not  only  have  a  large  number  of  teneitrial  etements  licen  | 
diicoveied  in  the  sun,  but  the  spectroscope  has  revealed,  to  a 
latteeatenl,  the  order  in  which  they  ate  amnfed  on  the  >un's 
surface,  and  this  leads  to  the  conclusion  thatat  one  time  a  similar 
order  prevailed  on  the  earth,  and  thcreibre  throws  some  tifbt  on 
the  deep  geoloj^y  of  our  planet. 

One  ol  the  practical  outcomes  of  these  discoveries  has  been 
the  theory  of  MendcleefTon  the  orifrin  of  petroleum,  a  theory  of 
the  utniDst  inn'ijr;nnc<;  Su  tfic  liumnn  rncc,  and  to  our  country  in 
particular,  m  view  the  mcvKable  exhaustion  of  our  coal 
^^lpJlhc^,  loi  It  ,iv.(.:;  ,  that  pclrolcuiii  the  product  of  the  action 
ot  watct  on  tlic  car;)idt  >  of  nu-talN  at  liigh  temperatures  at  no 
very  i;rcat  rcl.niv  c  dcptiis  in  the  cnut  ol'  the  earth,  that  thi«  pro- 
duciiiiH  1-.  Li.r.'.iniiall)  111  |!n.^;u^^  iir.d  ;li  it  deposits  thus  aclually 
forming  may  be  rciche-l  in  many  ]>laci'-  by  v  j  Itii  ifiil  U  ili-e:i 
liorin^^s  ;  ami  111  vic»  <jl  fi.'i.i;in  (irvii;res-.  in  rr.cirhariical  ,  ;I 
certainly  would  I  .crash  to  say  tliat  hounds  of  iiiiniensi.'ly  ;;rr.ii  ei 
depth  ihau  My  ;hal  j>jc**  yd  at'-jiiaintcd  wuh  wiJl  gcvcj  ;,e 
made,  for  if  accumulated  evidence  a«  to  the  cot  reel  ness  of  ' 
MeodeleefTs  views  together  with  the  ever-increasing  cost  of  fuel, 
shall  bold  ««t  hofiet «  aaoccfli,  coletpcising  men  will  be  found 
madv  tocaharic  their  meaaa  in  wtdcrtaldiigft  the  risks  of  which 
wenid  not  seem  to  be  aoie  lormidafate  tlMB  tlMiae  which  snr- 
fonnded  the  laying  of  (he  first  Atiaoik  telcfnpb  eeble,  and 
the  Kwaidii  of  svcvess  in  which  wonM  l>e  iBioomparaMy  greater. 

The  mearches  of  Roberts' Ansten.  of  OtSMnd,  Le  Cliaiclier, 
and  others,  are  slowly,  but  it  is  hoped  surely,  establishing  laws 
by  which  the  relative  atomic  volumes  of  iD);i«dieots  will  beoome 
a  guide  to  the  nature  of  their  mutual  interaction,  and  it  seems 
probable  (bat spectrum  observations  which  are  of  such  value  in 
giiu>.;iR{;  the  parity  uf  the  materials  dealt  with,  will  comi'  in 
aid  and  in  supix>rt  of  the  indicAiions  given  by  automatically 
traced  curves  of  rates  of  cooling,  which  have  given  ^>uch  a 
deep  meaning  to  the  phenomenon  of  recalesccnce,  a  property  of 
iron  and  steel  which  for  many  years  r.-mained  a  mere  laburatory 
curiosity. 

Many  ixidies,  incluOioL;  iiieiais  and  thcii  .liloys,  may  exist  in 
more  than  one  form  ;  Milfilmr,  for  evanij  lc,  aisunicii  two  allo- 
tropic  states,  but  at  nriltnary  lemperamres  and  in  a  com- 
parativoiy  bli.  :;  tunc  ill'- one  condition  passes  into  the  other 
Mr.  Add^ i1ljnii.1L  h.i>  ict  Dtly  jwejweil  an  alloy  of  aluminium, 
and  nicliel,  whi  ii  when  lre>hiy  iii.ide  po-ii;-sei  confdderable 
tenacity,  bul  vvUitli,  aUct  -i  few  hou.-s,  cr.md.les  mto  powder. 
The  researches  of  Osmond  seem  t  i  sho*  thai  pure  iron  also 
can  exist  in  two  states — one  veiy  hard,  the  other  soft,  and  it  is 
wore  than  probable  that  these  slates  merge  into  each  other 
under  certain  conditions  of  heating  or  cooling,  or  under  the 
influence  of  foreign  tabstaaces.  There  can  be  no  doubt  that 
steel  also,  in  oovse  of  time,  nndeigoes  molecular  change  at 
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ordinary  temperatures,  and  positibly  under  the  ioilneiiee  of 
strain!^  produced  by  internal  stresses  due  to  unequal  rates  of 
cooling.  It  is  a  common  opinion,  ba<ed  on  experience,  thai 
tool  .steel  should  not  he  used  as  freshly  madCt  out  should  be 
I  kept  some  months,  and  the  .same  prectttlioB  applies  (O  dies' 
used  in  coining  and  similar  operationt,  and  to  armoar-piercinK 
.'hot,  both  of  which,  having  been  hardened  by  necessarily  uo- 
r  i'iat  nnd  rapid  ooolii^,  either  accommodate  themselves  to  the 
.'^tiosse^  engendered  by  slow  changes  in  the  motion  of  the  mole- 
cules, or  fail  spontaneously  even  after  months  of  repose.  Glass 
undergoes  similar  changes,  and  generally  materials  which  have 
been  severely  s'nined  either  hy  ihr  otternat  applicntiim  offeree, 
or  by  heating,  will  .mly  L;r.>diially  reiiiver  their  normal  eun- 
dition.  This  has  hcen  beauuluily  demonstrated  by  Prof. 
Hu^hc-,  witli  ihi-  aid  i>f  his  iivtuction  balance,  on  snecmu-ns  ,if 
the  narrow  ^tcet  nhb  in  u<.eil  in  the  manufacture  of  Longrtdge 
wire  guns.  .\  nundier  if  specimens  recently  submitted  to  him 
showfsd  »  rensarkaUlt  utiiforroity  of  structure,  but  when  heated 
to  only  100°  and  examined  immediately  on  tnolintj  to  the 
nwtiiial  tcra(>eraiure,  a  distinct  change  was  ob»erva!.U>,  yet  after 
a  few  houni'  rest  the  material  returned  to  its  normal  state.  If 
such  changes  are  measurable  in  ribbon  )  in.  >  in.  in  cro^ 
section,  what  may  not  be  the  molecular  cooflict  in  large  masses  ? 
These  may  be  produced  by  altcfoations  of  stresaes  as  well  as' 
by  change*  of  lempentisret  and  point  to  dm  nnccsaity  «f  natiit- 
ing  the  noteeniea  aad  atMss  lo  atonal  thematftwesb  or  to  ictism' 
to  a  nomml  coBditiao  by  iminiif  the  tempcntnre  of  the  ilib- 
stance  to  about  the  point  indicated  by  <  en  Chenofi's  sentt,* 
below  which  no  duMfc  in  >tlie  aatvic  of  ciyMallisatioa  takea 
place;  00  matter  bow  slowly  the  mass  is  allowed  10  eo«l.  Thi^ 
principle  is  recogni!«d  in  many  ways  in  the  aitt.  In  dimwia^ 
wire  or  in  solid  drawn  metal- work,  such  as  tubes  and  Cartridge- 
cases  periodical  annealing  must  be  resorted  to  ;  moreover,  experi- 
ence has  shown  that  crane-chains,  for  example,  should  be- 
annealed  from  time  to  time  if  they  are  to  be  used  with  safety 
and  Mr.  Webb  has  adopted,  with  the  best  results,  the  plan  of 
treating  in  a  similar  manner  the  moving  parts  of  his  locomotives- 
after  they  have  ran  a  certain  number  of  miles. 

I  feel  convinced  that  the  frequent  disasters  with  screw  pro- 
peller shafts,  especially  alter  they  have  been  snmr-  time  m  use. 
ari^e  frnm  the  failure  to  rprrsgnt<se  the  ptactical  bearing  of  the 
tendency  lo  moleeiilar  i.-har.;;e  under  the  •.iiducncc  of  Strain  and 
tewj'erature.  .V  propeller  shaft  is  Milijeci  to  constant  varia- 
tions «.f  -ties^  due  to  the  action  of  th.e  cranks  of  rhe  engine,  to 
timil.ir  v.inaii  Ills  tauted  by  liie  lotiiia  'if  the  ^crew,  and  a^atn. 
to  . I  lo  ally  diltcrent  set  of  stresses  w  hich  may  oflen  ',je  .al'er- 
naiely  £eif.dc  and  compressive,  due  to  Ifio  wear  of  the  ;oi:rnal» 
and  to  ihe  working  of  the  hull.  I  he  ii-mcdy,  I  frel  onvinced, 
hc»  in  the  periodic.i!  annealing  u(  llic  uiiitctiaj  which  must  of 
necessity  be  so  hardly  used. 

I  ihiuk  that  it  is  now  generally  acknowledged  that  the  lam- 
inifcnMis  ether  is  also  the  madiiia  by  which  electrical  cncigy  i» 
tntnaatltlcd  tar  aome  khid  «f  vibsatoiy  asotloo ;  hence  the  case 
with  which  bent  or  iindianical  work  is  tnnafomcd  dimdlif 
into  eleetiie  cnrvenu  in  the  thermopile,  or  in  the  frictioaal  ct«e- 
trical  machine,  and  the  reasonableness  of  the  great  genenlisa- 
tion  tiiai  we  are  living  on  a  hnge  magnet— the  poles  of  wUdi 
are  not  ttx  from  coinciding  with  the  poles  of  the  eanb. 

Any  one  who  doubts  the  value  of  abstract  Science  should  study 
the  Construction  of  the  mariners'  compass,  and  especially  in  the 
I  improved  form  introduced  by  Lord  Kelvin  ;  let  him  compare 
the  blind  groping  after  c  .rrcction  for  the  local  attraction  of  the 
ship  with  the  beautiful  .and  '-imple  theory  which  has  rendered' 
that  correction  not  only  easy  but  readily  adapted  to  changes  in 
the  ship's  position  in  the  world  ;  he  will  find  that  there  is  not 
a  more  $tri'-:ing  instance  of  the  profoiinde^t  als4tnn-t  knowledge 
blended  with  the  p^iwcrtotuni  i;  to  practical  use,  th.in  in  thi& 
and  in  so  many  other  labours:  of  t)u-  distinguished  man  whom  I 
I  have  named  more  than  once,  and  wh<  la  this  iastRntioB  ispiWld 
to  number  amon^  it' honojaiy  ajtiiilieri.  , 

I  would  now  itr.^w  y  lur  attention  to  .a  siartlit^i;  consei[Ucnce 
1  of  the  undulatoiy  the  ty  in  the  power  wliich  exists  ■!  evcrcising 
influence,  by  «lial  temied  in  luciion.  at  i;rca;  divtances. 
Animaipd  hy  tlie  conncts'jn  that  electric  eiitigy  wis  iranjiuisicd 
i  in  tlic  .same  manner  and  by  means  of  the  same  all-pervading 
mciiiujii  a«  i,«dtatil  energy,  and  that  the  distance  to  which  its 
elTects  would  reach  should  be  unlimited,  t)iough  the  apprecta* 
tion  might  be  a  question  of  the  delicacy  of  instruments,  Mr. 
Freece  has  sneoecdcd  in  acading  meimgea  by  M«ne  ainak 
across  the  Bristol  Channel  between  Larernock  and  Flatbolme* 
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a  distance  of  over  three  miles.  The  c'ccLro  uiAtjnctic  lii^und- 
aaces  were  rxcited  by  primary  allernatiag  g  irrenls,  hiving  .1 
frequency  sufficient  to  i^L-ner  itc  a  I  tw  musical  i;  ilt  in  a  tele- 
phone, in  a  copper  wirt?  1  237  yarUii  loofj,  erectc!  on  pole*  aJung 
thf  :o;i  of  the  cUtl  on  ihe  iimnland.  The  r.nii.Tnt  c'.cctro-mag- 
neiic  cnc[;;v  was  iransfurnn-rl  m!o  currrenl* at;iun  ifi  a  »econdary 
circuit  of  dtci  y,%t<U  long,  lairl  alon^  the  uUnd  parallel  to  the 
^rst  arhi  at  a  distance  of  J't  miles  ;  the  me^tages  were  read  off 
on  the  island  tliiDiigh  the  imlnmenulity  of  tbc  induced 
currents. 

Any  one  who  has  meditated  deeply  on  the  mttft  Cf  the  lum- 
isiferou*  etber  and  00  iu  itnivcnal  preMoee  Im  vretnbly  felt 
(huit  aMHtnlMfaecoMtnicd  in  theactioaof  dieminim  brain. 
Ite  mdiBim  of  the  '*6n  «ite««yt  of  icbm"  have  been 
iraikcd  «nt  nnntomiHt  nod  piyiiciMa,  hot  their  lewarches 
f  ineompenent  to  dediie  how  the.iiu|>ieMtoB«  teat  alon^  the 
•ervee  nt  wt  reveal  theondvoe  as  iiM(ec  or  perceptioiu  in  the 
Mlad.  iMd  Kelvin  haediecaafaed  oa  this  matter ;  he  has  sug* 
aeetedtbeealMeaoeof  a  oucnetie  wnse,  and  has  shown  that 
uo  nllHl  nay  ho  iailaenoed  independently  of  the  recogni^ 
-aqpani  of .  peteeptioa.  There  are  undoubtedly  occult  pheno- 
■leaa  wlileh  eao oaijr  bo  acooonted  for  by  the  supposition  that 
-one  miod  can  iatetact  apon  another,  even  as  Mr.  Preece's 
parallel  wires  acted  on  each  other. 

Setting  aside  the  immense  ajtifiunt  of  cateulafcd  delusion  and 
imperfect  observation*  which  has  characterised  animal  nia^-  1 
netism.  clairvoyance,  i\:c. ,  though  probably  not  more  than 
.■itrulov;y,  necromancy,  transmutaiioa  of  metals,  and  other  de- 
luiioDs,  hampcTed  the  early  advance  of  physical  and  chemical 
'Sc;cnce.  iliere  rttill  remains  a  substantial  amount  of  authentic 
•{.\ct  on  which  argument  oiay  be  foutided.     Prof,  Oliver  Lod(;e 
.Ircw  attcnlii->n  to  the  matter  in  his  Presidential  Address  to 
eel  ion  A  at  the  meeting  of  the  lSriiii,h  Aisociation  in  Cardiifio 
i^iyi.  and  in  the  opinion  of  that  acute  investigator  the  subject 
Kcms     deserve  the  aiicnuun  of  scientific  societies. 

It  is  less  than  6fty  years  since  the  nature  of  epidemics  and 
the  mode  of  their  propagation  seemed  to  be  beyond  ibe  reach 
-of  hnman  comprehension,  and  wiwB  Pailaoc  oonmcooed  hi^i 
classic  investigaiiuas  into  the  -cenee*  <A  fcrmcBtatiaa  and  of 
-oootagiotts  diteaie,  no  on%  I  praeaBa*  thooRltt  that  Mcb  an 
ahftresc  study,  ae  bacterioloer  oooM  over  he  of  the  leait  iaterttt 
to  anciaeen,  nor  woold  they  have  thoif  ht  that  the  contioveny 
lirtoTmc  to  •pontaaeouaMaeratioD,  which  raged  ea  lie«ely  eoly 
afowfcan  ago^  could  nave  influenced  the  tcicaee  to  which 
•ihn  wen  devoted. 
.  Bat  the  triumphant  dcewMtrations  of  Pastear,  of  Lliler,  of 
Btudon  Saunderson,  of  Tyodall,  and  of  many  othor  worker*  at 
hose  and  abroad  have  shown  that  there  is  no  such  llliag  as 
^peBtaneottt  generation  ;  that  tymoMc  diseases,  those  Motwgei 
•ti  aaimal  and  vegetable  life,  are  caused  by  living  or|>anisms 
whoae  mode*  of  propagation  and  of  travel  are  beir.^  ci^^Tly 
nadied,  and  are  day  by  day  being  better  understoo'd  ;  they  have 
shown  that  we  are  no  longer  fighting  at  nvndom  ayainsi  an  un- 
known and  covert  enemy,  hut  are  face  to  face  with  a  subtle  foe, 
who»e  tactics  we  are  rajjuily  learning  to  understand.  We  have 
discovered  that  hi\  hcs:  allies  are  to  be  found  in  the  carelessness 
of  his  victim;  a^  to  cleanliness,  to  draina^;e,  .iiid  water  «U|iply, 
and  that  his  niost  formidable  enemy  is  the  engineer,  who, 
i>ri'm  f;ui(lc.d  by  the  alistract  invesiigalions  of  the  bioh.>)^i^t  and 
the  Lhcmist,  can  >clcct  with  certainly  the  mos;  htting  soarcc  of 
po'alJe  w.ilcr,  and  can  s;et  rid  of  the  scwajje  of  centres  of 
popala'.ifn,  not  only  without  inflicting  injury  on  tlic  surrounding 
community,  but  very  often  actually  l>ene()ting  them  by  removing 
•existing  .•►aurtesof  pollution  and  by  increasing  the  productive- 
ness of  the  soil. 

But  not  alone  in  taoitafy  matters  has  bacteriology  produced 
proBtable  result* ;  it  Boy  tni^  ho  laid  that  the  gnat  ndoatries 
•of  brewing,  of  wtm  aad  naeear'niakingi  and  naajr  other 
aMnfiict«t«f»  havo  heea  phoed  on  a  aoond  fcrtav  by  the 
'taowtodea  we  aow  pcweii  of  thooccaH  actioa  of  iSefmeBts  and 
of  baMnas  aad  even  In  agricnllnre  the  true  naiore  of  the 
«pe>atioM  wlucb  take  place  ia  soil,  by  which  the  nitrogenous 
•food  of  plant*  it  teadered  capable  of  assimilation,  is  one  of  the 
tfiavidn  of  the  reseaich  of  the<e  our  days.  Schluej>ui):, 
MUntz,  Pasteur,  Munro,  Per^y  Franlcland,  and  others,  have 
•*ho«n  that  one  of  the  most  important  of  plant-foods  in  the 
«»il  is  nitric  add,  and  that  this  substance  is  elaborated  from 
ammonia  by  the   action  of  minute  living  organisms.  The 
tingalar  fact  has  been  demonstrated  that  the  wcrk   is  per- 
Ibrmed    by  a   system    of  division    of   lalKiur,    one  kind 
-ct  bacterinm  converting  the  ammonia  into  nitrous  acid  and 
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declining;  I  >  <1li  any  more,  wh'jn  another  sj-ecics  takes  up  the 
Work  anil  produces  nitric  acid,  which  preteot*  the  njtiufjen  in  a 
form  whicli  can  be  .issimilated  by  the  plant.  "  Not  only,"  to 
use  the  words  ui"  Lir.  ]\  Frankland,  "  is  this  process  ofnitriii. 
lalion  ti"i"lj  i>n  •''I  'he  fertile  soil>,  liul  enorm<>us  accumulation* 
of  the  product-,  of  the  act.nty  of  these  minute  orj^anisms  in  the 
shape  of  ni'rale  of  soda  are  fi  im  i  in  the  tainle^s  districts  of 
Chili  and  Peru,  from  whence  the  l  hUi  saltpetre,  a^  it  la  called, 
is  exported  in  vast  quantities,  more  especially  to  fertilise  the 
overtaxed  toils  of  Europe  '.  "  But  more  than  that,  long  and 
patient  research  has  eitabliilied  the  fact  th.ir,  in  certain  of  the 
legumenous  plants,  the  same  microscopic  agency  acting  in  the 
mote  endows  them  with  the  powec  of  awimilaiiog  the  aitcofen 
of  tha  atmosphere,  and  by  that  bbbh  nNtkee  tkcB  dm  iaitiap 
nente  for  netnally  coricMag  the  eoll  inelaad  of  nhanetht  it. 

1  hna  abeadf  ifloded  to  the  drconutaoce  that  the  anpaeer 
cannot  he  ntiiud  with  vagne  statements  or  with  mcfO  abltfaot 
opinions.  The  wry  oatotc  of  his  caning  implies  aetioo ;  he  has 
to  ooeetmct,  his  works  must  be  stable,  his  machinery  most  act, 
bis  estimates  of  cost  and  of  the  consequences  of  his  opetatioos 
must  come  true,  aad  heaoe  be  has  to  make  a  close  alliance  with 
that  most  fascinating  and  frvitfoJ  of  the  sciences — mathematica. 
It  is  not  given  to  many  to  possess  the  peculiar  aptitude  which 
leads  up  to  the  highest  investigation,  but  neither  has  the  engineer 
often  need  of  anything  deeper  than  almgu  elementary  knowledge, 
especially  if  he  gets  into  the  hahi;  of  working  out  the  problems 
that  come  before  him  by  the  fjraphic  methods  u  hich  are  now  so 
assiduously  cultivated,  and  if  he  will  realise  that  slovenliness 
in  the  matter  of  calculations  commonly  lc;ids  to  dua^tnn* 
results.  Though  his  atlaiiitneius  ni.'xy  not  be  hnjh,  and  thouj;!) 
disuse  may  have  made  it  dithcuk  to  wield  the  power  winch 
knowledge,  early  acquired,  once  gave  him,  yet  he  can  always 
appreciate  and  put  his  faith  in  the  great  minds  which  delight  in 
.subjecting  the  theories  of  physicists  to  the  rigid  test  of  matlte- 
maiical  analysis,  and  thereby  stamping  ihcm  wiih  ibe  ^al  of 
irrefragable  fact. 

One  great  quality  be  most  possess,  especialW  in  these  days 
when  numerous  science  colleges  have  renderea  high  matheasa* 
tical  training  of  easy  access-^and  that  is  common  sense.  TbetO 
is  a  tendency  among  the  vouag  andiooqiesienoedtopat  blind  Jaalh 
in  formulae,  forgetting  that  most  aflhaa  ate  based  upon  premiece 
which  arc  not  accurately  reptodnoed  bl  pcBClioc^  and  which,  ia 
any  case,  are  frequently  anable  to  take  hito  acooaM  eoUatcnl 
diatBriMAeea,  whicb  only  observation  aad  cxperieaee  can  fece- 
tee.  and  oonaon  sense  provide  against. 

I  have  endeavoured  to  show  how  the  history  of  abstract 
•eieooeb  by  which  I  intend  to  designate  the  history  of  researches 
entered  iaio  for  the  sole  purpose  of  acquiring  knowledge  of  the 
operations  of  Nature  and  of  her  laws,  without  any  thought  of 
j  reward,  or  expectation  of  pecnniary  advantage,  has  had  its  reflex 
in  the  records  of  the  engineering  profession,  and  how  the  most 
reconidite  investigations,  apparently  unlikely  to  have  any  direct 
influence  on  our  practice,  have,  ic  course  of  time,  become  i>f 
cardinal  importance.  I  have  also  ventured  to  p<iint  out  how, 
in  these  days,  the  engineer  must  banish  from  his  mind  the  idea 
that  .tnything  can  be  too  small  or  too  trifling  l«j  deserve  his 
attention.  "  Nothing  is  too  small  for  the  great  man,"  is,  I  am 
told,  written  over  the  cottage  once  occupied  by  Peter  the  (ircat 
at  Saardam.  The  truth  embodied  in  that  legend  should  ever 
dwell  in  our  minds;  for  succoj,  I  am  persuaded,  Ue>  largely  la 
close  attention  to  details. 

The  discourse  cooduded  by  a  warm  tribute  to  the  merits  of 
the  old  eervantof  the  lattitate  who  bad  catabtished  lha  laetaie- 

ship. 


UNIVERSITY  AND  EDUCATIONAL 

INTELUGENCE. 

C.VMBRlPr.K. — It  Is  proi>osed  to  appoint  a  Syndicate  for  the 
purpose  of  considering  the  desirability  of  establishing  an  ex 
I  amination  in  agricultural  science,  open  to  nil  trained  student*, 
whether  members  of  the  University  or  not.  I  he  successful 
candidates  in  such  an  examination  woald  nnctvc  a  Liiiver>ity 
diploma  similar  to  the  existing  dijd  .ma  in  Public  Health  It 
\%  ondfrstooJ  that  this  plan  has  received  the  approval  of  the 
Koy.-il  .\(^'ricullura:  .'-Jociety  and  the  Hoard  of  .\);ricullurc.  These 
bixlie-s,  .and  certain  ut  the  County  Councils,  h&ve  lunhcr  agreed 
t  1  subsidise  a  ^^cheme  f  .i  the  re;;ular  instruction  within  the 

University  of  candidates  for  the  examination  if  it  be  esublisbed^ 
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SaBNTlFtC  SERIALS, 
Amtntan  Jntrmd  «f  Seieme,  Majr.— DeportaiMIt  of  char- 
coal with  iw  lutoc«n«,  oitrogeoi  tulphur,  aad  vngea,  bjr 
W.  a.  Mister.  The  temwitf  vtUl  wWdh  ckmou  tvlaiiM 
hydrogen  ««eq  after  ignition  1b  cUoiiM  makta  it  dIBcnit  to 
d«eido  wiwtlier  ccrtaia  oan  ■bmiied  bt  dnioMl  we  oeeluded 
OT  dNoiedlr  conblMd  with  it.  Bspcrimeint  perfbn&ed  on 
•UklF^liafeoe],  flu  carboii,  and  **  Diamond  Black,"  a  variety 
ofunnpblaefc  deiired  ftom  natural  gas,  indicate  that  chlorine 
doec  combine  with  charcoal,  bat  that  the  combination  i* 
bfonght  about  by  a  replacement  of  the  hydrogen.  Pnre  native 
diuwnd  and  {tapbite  do  not  take  ap  chlorine,  while  iodine 
end  bioiiiitie  tie  net  alxorbed  even  by  impure  charcoal. 
Nciflj  |Nire  RiMrpfaous  carbon  takes  up  but  litile  su!phur, 
trilQa  k  toft  eharcoal  containing  much  hydrogen  and  nxy^^n  | 
combine*  with  a  considerable  amount,  lakinj;  it  tni  cvrn  from 
carbon  bisulphide. — Note  on  some  volcanic  rocWs  from  GouEh't 
Island,  South  Allantie,  by  I..  V.  Pir^snn.  An  examination  of 
beach  pebbles  frosn  die  -.hores  of  this  crapny  Inland,  340  miles 
S.K.  of  Tristan  da  Curtha,  esiatjli>!ie(.  its  ncept  volcanic  natnr?, 
ami  thus  atiiis  one  more  to  the  line  of  miil  AlUiniic  v.>lcAnoc4 
which,  sweeping  southward  through  the  Arorrs,  Cape  V'crUc 
Islands,  A'cension,  St.  Helena,  and  Gouijh's  Inland,  terminates 
on  Bouvet  Island  on  the  cpnfincs  of  the  Antarttic  Oce*n. — The 
influence  ul  free  iiiiric  aci  I  «n  l  arjua  rrpa  on  the  ptecisulalion 
of  barium  sutphaie,  hy  Phihpp  K.  Krowning.  In  the  presence 
of  nitric  acid  to  tlic  rx;cfit  of  5  per  cent,  very  little  solvent 
action  is  shown,  and  the  sulphate  tnay  L>e  safely  filtered  after  an 
hour's  time.  F.»en  with  20  to  25  per  cent,  the  solubility  does 
not  exceed  o'ooi  grm.  on  the  average.  Aqua  regia  ha*  even 
less  solvent  effect,  and  the  presence  r>f  ten  per  cent,  of  either  ii 
a  positive  advantage  sli>ce  it  gives  the  precipitated  sutpbate  a 
coarsely  crystalline  form. — Qa  »taM<«slowed liBi»nd*iu««iitH 
bearing  variety  of  talc,  by  Wn.  H.  H«Mm.  A  taieoae  minerml 
wai  fottiid  deteloped  in  wne  ipeciiMW  «f  whbe  eryilaUlae 
dokaite  Irom  Cmwa.  Coan.,  on  IImi  effdoilljr  oorrei^wiKfing 
to  6mMk  planet  in  the  rock.  One  of  the  specimens  had  a 
deep  rose  colour,  (he  other  was  nemrly  white,  having  lost  iu 
oolonr  bv  cuposure  to  light.  The  ninenl  «h  shown  to  belong 
to  the  taJc  family  by  its  chemical  eomporitloa  and  its  physical 
prancitiMt  hot  it  differed  from  known  varieties  by  its  colour, 
fls^i^  pereenlages  of  lime  and  alunrina,  its  low  fusibility,  and 
by  its  being  easily  <lccouipo*ed  by  acids.— Also  Pnpnr*  l>y 
Messrs.  A.  M.  Edward*,  A.  W.  Whitney,  S.  T.  MoRtaBd, 
S.  L.  Pen£eld,  N.  H.  Darton.  and  M.  I.  Pnpin. 

B^imifthtNtw  Ytrk  MUkmtlittJ  SttMy,  *ot.  11.  No.  7 

BItW  York,  Aptil  iSft}).— llie  contents  are  a  review,  by  1. 
■ikneu,  of  FMf.  Oieeshari  "  The  Applications  of  Ellipiic 
Fnoeliona"  (pp.  i5i-57)f  in  which,  tiMOgh  there  is  .much  ap- 
pradative  commendation,  there  is  alio  the  amari  aKfuit/ 10  add 
pungency  to  the  criticism. — Next  comes  a  further  contribution, 
the  third,  on  the  nuu- Euclidian  Geometry  (pp.  IS&-61),  this 
time  by  Prof.  W.  Woolsey  Johnson. — The  remaining  articles 
are  a  notice  of  the  Lehrbuch  der  Ausgleichsrechnung  nach  der 
Methodc  der  Kleinsten  Ouadrate  of  Dr.  Bobck,  and  the  theory 
of  errors  and  method  of  least  squares  of  W.  Woolsey  Johnson, 
by  Mansfield  ^ferTimtn  (pp.  162-63^  ;  and  two  noip*  (1)  on  the 
definition  of  )'j^;ariihros  (i.e.  the  dchnltiun  giv.-n  by  Prof. 
Slringham  in  the  .tttfr.  youm,  cf  M.il't.,  vol.  xn-.),  l>y  Prof. 
Haskell  ;      I  .1  no'c  on  the  prect-'iiiPf;  note,  hy  I >  -l  Sttir^him 

(pp.  164-70).— The  noaber  doaes  with  general  nutes  and  list  of  * 
MW  pnhlicfetlona. 


SOCIETIES  AND  ACADEMIES. 
London. 

Royal  Society,  March  9. — "The  Electrolysis  of  Steam." 
By  J.  J.  Thomson,  M.A.,  F.R.S.,  Cavendish  Professor  of 
Enctimental  Physics  tn  the  University  of  Cambridge 

The  fotlowios  esplanatkn  of  the  reulu  of  tlie  osptriatenu 
aaeanio  the  a«tiwel»ho  that  whkh  ag^  hcM  with  procwiivg 
iavcMigationa. 

When  an  electric  dtschaffg  pami  thnqrii  a  faa  the  proper- 
tic*  of  the  gas  in  the  neighbomhood  of  the  line  «  diadiarge  are 
Bodificd.  Thni»  aa  Hitlorf  and  Sehnttar  have  shown,  the  gas 
itt  tba  Beighhouhood  of  the  diichaife  ii  ao  laager  an  insulator, 
bat  can  tfanamit  a  enn«nt  nader  a  my  mall  poUnlial  diffitnnce. 
nnday^mmrii,  that  wlMOooea  aipark  haa  paiaad  Ihnmh  a 
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^  the  passage  of  anothe'r  following  it  5iBtn<di«f«ly  afierwanT*; 
IS  v«ry  DBud>  facilitated,  is  another  example  of  the  same  thin|;. 
We  have  thus  good  reasons  for  believing  that  when  a  sparic 
passes  through  a  gas  it  produces  a  supply  of  a  modification  of 
the  gas,  whose  coadactmty  ia  eoonnonily  greater  than  that  of 
the  original  gas.   I  bate  shown  (•  PML  Ha|L/  Novmiher  1 89 1  > 
thrt  flia  eondnetivhj  of  tUa  modified  gpi  fa  OMnpaiaMe  with 
that  0^  atraag  aolatioM  of  cicctrolytca.  When  the  dikcharge 
sto^  tWa  modHled  gaa  goe*  hack  to  its  orighml  aondMon.  if 
now  the  diachareca  throuiib  the  gas  follow  each  other  so  lapidly 
that  the  modified  gas  produced  by  one  discharge  has  not  time  10- 
lum  to  ib  original  condition  before  the  next  discharge  passes, 
the  successive  discharges  will  paia  through  this  modified  g««.  If, 
on  the  other  hand,  the  gas  haa  tlow  to  revert  to  its  original  coa* 
'Ittion  before  the  next  ducfaaige  patsea,  then  the  dischargea  paac- 
through  the  unmodifted  gas ;  we  regard  thit  as  beltie  aeeoon- 
plished  by  nteans  of  successive  decomimsitions  and  recombina- 
tions of  iis  molecules,  anaioKotis  to  those  which,  on  Grotthns' 
theory  of  electrolytic,  <icnif  wh^n  a  cnrrent  pssww  throucjh  an 
electrolyte. 

We  resjard  the  arc  discharge  as  corresponding;  to  rhc  tirsl 
of  ihr  jirecedini;  cases  where  the  discharge  raises  ihn  i  j  the 
modified  gas,  the  spark  disebaige  coiretpondiDg  to  the  second' 
when  tha  dtMhaige  goea  thfoagh  the  g(*  in  Ita  aanadMcd  «ow> 

ditinn. 

I-'rom  this  point  of  view,  the  ft  pli^nation  of  the  results  of  the 
et|ii.Timents  on  the  electrolysis  of  steam  are  very  simple.  The 
modified  Kis  produced  by  the  passage  of  the  discharge  throngh 
the  sle,ini  cunsisf*  of  a  miKture  of  hydmcen  and  ovyjfen,  these 
f»asfs  being  in  the  same  condition  as  when  the  arc  diitcharge 
passes  Uitounh  liydrogen  and  oxygen  respectively,  when,  as  we 
nave  seen,  the  hydrogen  bdiavea  aa  if  it  had  a  necative  chaign, 
the  ovyccn  as  if  it  had  a  positive  one.  That,  In  die  case  of' 
the  arc  in  iieam,  the  oxygen,  since  It  behaves  aa  if  it  had  a 

Ksitiva  cha^.  will  go  to  the  negative,  while  the  hydrogen, 
havfng  aa  If  it  had  a  acntii*  efiaige,  will  go  to  the  powiva- 
elMtrade.  We  aaw  that  tab  aepaiatioB  of  the  hydroga  and' 
oxygen  took  place. 

The  correspoodcnce  between  the  qoaatitin  of  bydtogea  aad 
oxygen  from  the  alectrolyaia  of  the  ilcam  aad  thoae  lihmted  hy 
the  electrolysis  of  Water  ihowi  that  the  cbaieea  00  the  atami- 
of  the  modifiadmcweanadhydiogcaaK  the  Muaoia  (aaMOaW. 
but  t  he  o]ipoiltc  hi  ^ea  to  thOM  We  aicilbe  to  them  in  oidhMay< 
electrolytes. 

In  the  caae  of  the  long  sparks  where  the  discharge  goes 
through  the  steam,  since  the  molecule  of  steam  consists  of  two 
positively  charged  hydrogen  atoms  and  one  negatively  charged 
oxygen  one,  when  the  molecule  splits  up  in  the  electric  field' 
the  hydrogen  will  go  towards  the  negative,  the  oxygen  tuanida - 
the  positive,  electrode,  as  in  ordinary  electrolysis. 

April  27. — "On  the  Coloration  of  the  Skins  of  Fishes, 
especially  of  Pleuronc-'-d  '   '         J.  T.  Cunningham,  M.A. 
Oxon.,  Naturalist  out  -       1  of  the  Marine  HiolnqicalAsaocia- 
lion.  and  Charles  A.  MacMuiiii,  M.A.,  M  D.  CommunicaieJ' 
by  Prof.  E,  Ray  LanfceMer,  F.  R.S. 

Theanatomical  analysis  of  ;h<:'  str  ic1i;ral  coloration  elements 
having  not  previously  been  adeijuatt  ly  c.irned  out,  we  have  de- 
scribed these  elements  as  they  are  found  in  tlie  Plcurjnfc*t  Ix  .ind 
various  other  fi«bes.  In  the  lornier  family  there  are  two  t,iri<ls  of 
chromatophor?*,  the  hlack  and  the  coloured,  the  latter  usually 
of  some  shade  of  ycllo*  or  orange.  The  coloured  elemen-s  in 
the  »k in  on  tli<- ujjpcr  side  arc  chiefly  devcloi>ed  in  the  more 
siiiH-rlicial  layer  immediately  beneatii  the  ejiidertnis  and  for  the 
most  part  outside  the  scales,  and  on  tlie  inner  .side  of  the  skin  in 
the  sul)cul  ancous  ti-ssuc,  the  rest  of  the  skin  Iwin;;  almost  ilestitule 
of  these  elements.  In  the  superficial  layer  the  iridocyics  are 
somewhut  p<dys;onal  plates  of  irrejjular  shape,  distributed 
uniforoily,  aitd  separated  by  .sinaU  ibten,pacc».  The  chromato- 
phores  are  much  larger,  and  farther  apart,  and  are  superficial  to 
the  iridocytes,  although  sections  show  that  their  processes  oAen 
pass  down  between  adjacent  ilidotstaa.  Thecohwiedchromato' 
pbore*  have  less  definite  oatliae*  lhaa  the  black,  and  aa  a  ink 
fwUatiM  ptocemae  aia  but  ia^iactly  iadicated  ia  then,  Tlw 
extcnar put  of  theooloafed  cheooMtophore  oombla  of  diflhied 
yellow  pigment,  white  la  the  centre  the  coneeatfatioe  «^  the 
pigment  prodocesa  deeper  eoloar,  varying  fiom  orange  to  red, 
as  in  tlie  plaice  and  flounder.  On  tha  apper  aide  of  the  ISih  the 
sitbcntancooa  coloration  elements  are  qnne  fiailar,  hat  not  so 
nnifomUy  diaaribnicdi  the  iiidocjrtea  are  larger,  and  tbe- 
dhiaaMtaphofei  aetaoignBiatrical  laahape. 
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The  tower  tide  of  the  nomd  Bo—fcr  n  anirvimilr  opkqti* 
while,  like  chalk.  Here  io  the  more  taoerficial  part  of  thetktn 
tltere  is  z  unif  jrui  laver  of  iridocyiet  like  tho«e  of  the  upper 
side,  opmqae  and  reftoctitx,  but  not  very  silvery  or  iriilocent. 
Chroaiaiophore*  are  enlircly  abtent.  In  the  iubcutane'V.:>  layer 
there  is  .t  conlinantt<i  (lepn<;it  of  rcfl-rting  tissue,  to  which  the 
whi'rnc-s>  of  ihr  «kin  Is  due.  the  supcrScil!  irid'iCJfln  Ml  bciog 
«ai&aen!ly  thick  to  mikc  the  tktnto  opaque. 

We  have  shown  by  JcscriptioDS  of  the  coloration  elements  irt 
a  nuQibef  of  species  of  Bymmetrtcal  fi«hM  such  as  mackerel, 
whitiag,  gurnard,  CoUus,  pipe-fithe«,  Arc,  that  the  j;cneral  ili^- 
(ribaliun  of  the  element*  is  conilaot  ta  ail,  the  ditlrrcnces  licing 
IB  minute  details. 

In  chemical  ;ind  phj'sioil  pn>}>ertiM  the  «nh«t«nces  contaiaed 
in  the  ci>l<ir»tH>n  elements  are  .at  distinct  as  the  elements  are  in 
xfaextAOQC  and  (urm.  The  black  chrumatuphurcs  owe  their 
cakmr  to  a  melanin  which  is  granular  in  its  natural  condition,  is 
a  utrogenow  body,  and  is  very  refractory  toward*  reagent*. 
The  p%ment  of  the  coloured  chromatopbocci  k  alwayi  »  lipo* 
thwile,  aad  Ibe  abtorptioo  baitdt  «^  the  vmiimt*  lIpoebioaBM 
dbtoiBi  frmilM  IbiMi  taaamA  do  Bot  differ  lo  any  imrt 
diipce.  Hie  raRccting  liNM  wm  Jbnd  always  to  conriM  of 
guaiain  th*  mn  ntt^  boI,  n  W  hMA  tutod,  10  a 
«MilijRiliaiB  elsitralB  nidcaldni. 

Tb*M  investigations  of  (he  elements  and  sah<tance«  of  color- 
iitiaa  were  undertaken  in  order  to  find  out  what  exactly  took 
(ilNWwha  coloration  was  developed  on  the  lower  sida.of 
mmlifi  in  certain  expcrimeats  carried  on  at  the  Plymonih 
Laboratory  since  the  spring  of  1890.  The  lint  expcri- 
loeot  was  Dot  quite  conclusive,  although  MM  |>l(ai*nt  was 
foaitd  on  the  lower  sides  of  the  fish  afmaa  espMore  to  light  of 
four  months.  The  second  experfiiMmt  was  quite  con- 
dTiiivr.  Kour  f^-iurtifer-!  were  takfn  nn  September  17, 
Irom  a  nunibtr  rcartil  in  the  a\(Uirium  since  the 
preceding  May  :  tbey  were  five  to  s)x  noaths  old,  and  5  to  8 
cm.  in  length.  They  had  been  livingunder  ordinary  conditions, 
40  i  were  in  .all  respects  rrtirmal,  h.'ivinc;  no  colour  on  the  lower 
sidfN.  TItcy  wsre  ]>lace<l  in  the  vev«el  .ilxjvc  the  mirror.  Ot> 
oi»e  of  the-c,  two  fainl  -ipecksof  pi^jiiient  were  observed  on  April 
j6,  1891,  riiie  dicii  irO  the  folltm  July  I,  wliicli  sh.jweii  no 
pigincat,  aixi  one  on  Scpleailier  2(1,  1S91.  I'ht:  latter  was 
•67  en.  long  and  •  tiowcil  only  a  little  piyincnt  on  the  [">steri  >r 
psft  (if  the  o;)cicaljni.  At  ihii  time  one  fif  the  twii  survivor* 
ni  l  developed  pitinicnt  all  over  the  extemai  regions  of  the  lower 
side,  and  I  he  other  had  a  few  »mall  spot*.  The  first  of  these 
two  it  still  alive  (MAlcfa,  '^jV  BOW  three  year*  old,  and 

ji  isaow  pigmented  over  the  whole  ottbe  lonreriide  except  small 
avcMoatte  hcMlMld  the  base  of  thctnil.  A  lintwiagttwwiQg 
jftafladhfoB  In  Noveotber,  1891,  was  exhibited  at  th«  Mtnfr  of 
the  Kofil  Sodel7  in  189%  and  ie  kud  before  the  Sodetf  with 
<hii  fiojier.  Tlw  other  cpmIumd  died  on  July  4,  iS^  It  was 
iVa  a$  ca.  looc  aad  had  a  good  deal  of  pkmcat  m  aoaltcred 
«poa  OS  the  Iwiw  aide.  Thlttpecimefl  hid  been  exposed  about 
oeeycar  and  tan  mootb*.  fieveral  other  experiments  gave 
waiilBrffcralta. 

The  occurrence  of  abnormal  coloration  in  pleurooectids  is 
fclly  considered  in  the  memoir  ;  a  large  number  of  specimen* 
are  described,  and  it  is  shown  that  there  it  no  evidence  whatever 
that  these  spectmeo*  have  been  exposed  lo  abnormal  conditions. 
We  coDclude  that  these  abnormalities  are  congenital  and  not 
acquired. 

We  conclude  that  cxp'mfTr  to  light  doc*  actually  cause  thi? 
<<evelopmeni  "f  p:^ment  in  the  form  of  normal  chronnato|)hores 
on  the  lower  ■•ide  of  the  flounder,  andaUo  causes  the  ah>nr]>i  imi 
of  the  argent  en  ni  to  a  v;reat  cx'ent.  We  infer,  in  spite  i.f  the 
occurcDceof  congenital  abnormalities,  that  the  exclusion  of  tlu- 
fisht  from  the  lower  sides  of  flat  fishes  is  the  cause  of  the  absence 
<'f  tiigiaent  from  that  side  io  tMrmal  «peeian;ns.  We  think  that 
the  fact  iha;  the  metamorphosis  of  the  flounder  take*  place  at  first 
ivnrraally,  iti  spi'e  of  the  lii.;ht  comintjfrom  hel.nv  aji.l  being  shut 
off  from  above,  is,  in  rcspcci  of  the  p^gmeniation,  in  favour  of  the 
ishcritanee  of  «iC4Uire«l  (.haraclerii.  When  the  exp<i$ttre  is  con- 
tmueil  long  enough,  the  change  that  has  taken  place  in  con- 
icqueace  u(  heredity  it  reversed,  and  pigment  appears. 

WaoMHillar  that  these  ia««tt«atkHW  aSiNd  snpport  to  the 
«lt»  that  tlM  taeldefloe  of  lif^  is  the  taiMMi  why  the  npper  and 
^snalsBificeofaaiaMls  I*  owre Kranglr  pigmented  than  the 
loocr  or  veittnt  thnMicboiu  the  aaimal  kingdom,  and  that  the 
^ihoMc  oflighl  is  the  eaaie  of  the  djeappeafaace  of  p^ment  in 
aiajrflasc4iikahitiag  and  sabMriWMan  eaiiiMie. 
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Zoological  Society,  May  2.— Sir  W.  H.  Flower.  F.R.S., 
Presidenl,  in  the  Chair. — The  Secretary  read  a  report  on  the 
addition*  that  had  been  made  to  the  Society's  Menagerie  during 
the  month  of  .\pnl  ;  and  called  special  attention  to  a  young  male 
(  traiii;  .s'j/vfii  :.:!ymi )  f  i  Jiij^ht  h  iitie  from  Siogapofe,  and  pre- 
tenle<i  t>y  liioma*  Workman,  Etq.  :  a  White 'allied  He'lce- 
hog  (ErituKtui  alUvtHitr)  from  Somalil»niI,  presenled  tiy 
H.  W.  Seton  Kerr  :  and  a  female  Gibbon  (//r.'-'^a.Vi  rnutiUn) 
tiroui;ht  home  hum  N'orlh  Borneo,  and  presented  by  Leiceitcr 
v.  lieaufort.  -  !'hc  Secretary  laid  on  the  table  a  list  of  Iheexact 
da'es  of  the  issue  of  the  sheets  of  the  Society's  "  Proceedings  " 
from  iSjl  to  lS;9,  concerninp  which  inform.ition  had  lately 
been  apphcd  for. — Mr.  I'.  L.  Sclater,  F-K.S.,  made  sunie  re- 
mifki  on  the  occasional  protru>ion  of  the  cloaca  in  the  Vasa 
Parrot  at  certain  seasons.  —  Mr.  Sclater  also  re.^  l  some  further 
note*  on  the  Monkevs  of  the  genus  Cfr(,!i>ii.'u,  u:,  aod  called 
special  attention  to  C.  houtaurlinii,  Giglioli,  from  Kaffa,  Ahys> 
stnia,  of  wliich  he  had  lately  examined  specimens  in  the  Z'jo- 
logical  Uosenn  of  Flonnee»  and  whidi  m  considered  to  be  a 
BHfcetly  valid  species.— Mt,  II.  T.  Woodwaid  read  a  paper  (the 
first  of  s  strie^  cMkled  "  Contribniioos  10  din  Siadf  of  Ifnm* 
maBan  Deatidoa,'*  In  the  present  oomnilnieniion  thnnnthor 
treats  of  the  deniiiion  of  the  Macropidida^  and  described  tlm 
presence  of  a  nnmbcr  of  vestigial  incnors.  He  also  diowed  that 
the  tooth  );i*ner«lly  regarded  as  the  successor  10  the  fourth  pre- 
itto\xi  was,  \n  (e&liiy,  a  distinct  tooth,  and  that  the  molars  in 
this  fiupily  of  Uarsupisls  belonged  to  the  second  dentition. 
—Mr.  W.  T.  Hlaafurd,  K.  R.S.,  read  a  description  of  two 
specimens  of  a  Stag  from  Central  Tibet,  belonging;  10  the  blla* 
pliine  group,  on  which  he  proposed  to  found  a  new  species, 
CtrvHs  thorMi.  These  specimens  had  been  obtained  by  V)t, 
W.  G.  TboroM  about  200  miles  north-east  of  Lhasa,  at  an  ele* 
vaiion  of  13,500  feet  above  the  sca>level,  daring  his  late  adven- 
tnrous  journey  throogh  Tibet  ittcompany  nM  Capt.  Baacr. 

Royal  Microscopical  Society,  April  19. — A.  D.  Michad, 
President,  in  the  Chair.— Mr.  E.  M.  Nelson  exhibited  and 
described  a  mirror  to  be  used  instead  of  the  Caaera  lucida  for 
the  purpose  of  refleciiog  the  real  image  froa  the  microscope  for 
drawing.— Mr.  C.  Rousselet  exhibited  a  compressoriom,  the 
great  advnntafe  of  which  was  that  it  enabled  the  object  to  be 
seen  in  every  part  of  the  field. — Mr.  K.  Macer  exhibited  and 
described  a  reversible  compressorium  which  he  thought  might 
be  iMeful.— Dr.  G.  P.  Kate  read  »  note  on  the  Ulamination  of 
diatoms  by  light  reflected  from  the  cover  ^las<.  in  such  a  way  as 
to  prmliiee  a  white  ground  illumination.-  .\  letter  fri»m  Captain 
Mon'gomcry.  describing  the  ab  mdance  of  ticks  ;n  tlie  coast 
;  lands  of  Natal,  was  read  by  I'rof.  iJell.— H  il-rnar  ! 
gave  a  rhum^  of  hi*  paper  on  the  d:f;e-;ivr  jirocesscs  in 
Arachnids.  —  Prof.  Bell  «a>d  that  Mr.  Bernaid  had  itiade  il 
appear  p:ol>al;le  ;;i  ir  di^jexiim  was  niil  confined  to  the  digestive 
tract  as  usually  undcrstr>f>d,  and  m  that  case  it  might  be  that 
they  were  at  the  be^;lnn:ni^  of  a  series  of  observations  which 
might  throw  a  new  lighi  upon  the  processes  of  digestion— -The 
President  said  he  had  never  worked  much  on  these  groups  except 
amongst  the  .\carina.  It  was  a  curious  thing  that  the  distnbu 
tion  ol  the  crystals  teferred  lo  bv  Mr.  llemard  was  by  no  means 
the  tame  in  difTerent  families  of  the  Aoarioa  ;  in  the  maioiity 
ofeasBs  thsyliooMside  the  canal  altofMher*  and  am  not  RMuid 
inside  ntH  they  reach  the  hind  got.  In  the  Gnataddat  they  are 
povnd  into  the  doaca.  Ootfao  other  band  there  are  bmtlics, 
such  as  the  Tyroglyphidx,  where  the  Cfysiais  apparenlly 
never  enter  the  hind  gat  at  alt,  bnt  nre  spread  ihraogh  the 
general  body  cavity.  In  the  Or!baiid«  a  flwdinro  conrte  seens 
t'j  hold  good,  it  being  verj-  difficult  tn  n^c^rtain  where  they 
enter  the  hind  ^ut.  Whilst  in  the  Frombididx  they  seem  to 
enter  in  a  definite  channel  down  (he  centre  of  the  back. — Mr, 
F.  Chapman  read  a  fourth  paper  on  the  Foraminifeia  cf  the 
Gault  of  Folke«tone.— ProC  U'Arcy  Thompson'*  paper  on 
a  Tienia  from  an  Echidna  was  read  by  Prof.  Bell. — Mr.  C.  H. 
Gill  called  atientioo  to  some  pnre  cultivations  of  Diatoms  wliich 
he  sihiblted. 

Ei>iNiiUR<:il. 

Royal  Society,  May  i.— Sir  Douglas  Maclagan,  Presi- 
denl, in  the  Chair.— A  paper  by  Mr.  John  Aiiken,  on 
breath  figure*,  WttS  lead.  These  fignns  aie  generally  pro- 
daeed  by  ortathing  upon  a  piece  of  glais,  00  opposite  aides  of 
which  two  ocina,  or  a  coin  and  a  piece  oi  metal,  have  been  plafiad, 
and  hare  been  oppoutely  eledriiied  to  high  petenliau.  An 
i  mage  of  the  cois  u  ihns  developed.   It  appeared  to  the  anibnr 
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tb«t  these  figures  depended  on  the  pre^ience  of  dust,  or  other^ 
impurities  on  the  wruce  of  the  glais.and  tliat  similar  effcctsmight 
be  produced  by  means  of  bcAl,  The  result*  of  hii  csperiments 
verified  bit  conjecture  and  ibowed  that  dost  hus  an  effect  on  the 
formation  of  some  kinds  of  breath  figures. — A  pa|>er,  cummuni- 
caled  by  Mr.  H.  B.  Stocks,  on  some  concretions  from  coal 
measure^,  and  the  fossil  planls  which  they  contain,  w  as  re:id. 
The  concretions  arc  found  at  lialifax,  Vork'shirc,  and  at  Oldham, 
Lrincashirc.  They  are  called  "  coal-balls '' by  the  miners,  and 
arc  fomd  in  .1  bed,  (jclonning  to  the  lower  coal  measures,  above 
a  str;r  i-  i  v  aii.Timri};  in  xrinc  shells.  The  chief  constituents  are 
carbon.itc  i>t'  limc  .^rui  iron  pyrites.  The  remains  of  plants  which 
the  balls  coruaiii  are  w  i>ri'lrrl"uilv  preserved,  every  cell  I't  ir^  '.vrjll 
definol.  Often  the  nodule  is  a  mass  of  fosil  woo<i,  vsiili  a  tti;n 
mineral  coating.  The  .luthor  thinks  that  the  bed  has  been 
formed  in  shallow  water  near  the  sea  coast,  the  process  of  forma- 
tion being  similar  to  that  now  going  00  in  the  mangrove  swamps 
of  South  America. — Lord  .Ma^ren  communicated  a  paper  on 
Ibt  gcoeral  •Ummuit  of  thiee  cqiMtiaos  of  dilieiat  dcgmt. 

Paris. 

Academy  of  Sciences,  May  8. — M.  Ln-wy  in  the  chair.— 
On  the  equation  tu^k^,  by  M  I  <iil1e  Picard.— On  an  objec- 
tion to  the  Kinetic  tbeoiy  of  ga>e>,  by  M.  H.  Poincarc.  If,  in 
equation  75  of  the  tlMoiy  of  adiabatie  mpooaioo,  Maxtvell  had 
made  0  =  ^  iiMlMd  of  n  he  oifht  to  hwredooe,  unce  <l  is 
a  fnnctMB  of  »-!■{,  v-t-n,  w-l-C^  he  wonM  have  ohtafaied  the 


jp^  5  yp 
p  I  9 

where  p  i«  the  presameand  p  the  density.  I'hi-  formula  is  not 
in  accordance  with  experiment,  but  is  a  Icfiitim.ite  concluiion 
from  the  kinetic  theory.  .Anolhcr  error  is  pointed  out  in  the 
theory  of  the  conductivity  of  gaaesi  where  Maxwell's  formula 

K=  ^  r  ought  to  have  been  K=-£r.  For  air,  the  experimeatal 

value  1^  $6  -  lu'".  the  calculated  va'ue  from  Maxwell  s  formula 
54  •  10-*,  .in<i  tlic  v,ilue  calculated  from  the  corrected  formula 
81  ■  10"". — Shooting  stars  and  Huctuations  of  latitude,  by 
d'Abbadic.  '  >ri  a  new  type  of  phosphorites,  by  M.  .\tni.md 
(jauticr. — Un  \  general  case  in  which  the  problem  of  the  rota- 
tion of  a  solid  lunly  admits  uf  inte{^aU  expressible  by  means  of 
uniform  ItiiKiions,  by  M-  Hugo  Gyldcn. — The  surmulot  in  the 
ancient  western  world,  by  Si.  \.  Pomel.  From  evidence 
furnished  by  .iti.li.i-  ili.j;ic.i!  excavation*  carried  out  by  I'rof. 
Waille  at  Chcrchcll,  on  the  coast  of  Algiers,  it  appear*  lh.it  the 
surmulot  or  Norway  rat,  Mus  Jti  timaniis,  lived  there  at  the 
time  of  the  Roman  occupation,  instead  of  invading  Europe  from 
India  in  the  middle  of  the  eighteenth  ccnlury.  There  appears 
to  be  no  doubt  that  the  remains  found  were  contemporary  with 
the  Ronan  lettleneat  of  Jidia  Ccsarea.— Mr.  Rowland  was 
elected  cencHWDdeat  tut  the  eectioo  of  physics  in  the  place  of 
the  kte  M.  Sorat— Itweaivhe*  aa  the  fonnaiioa  of  the  pbuieu 
and  MtelMtee,  fay  M.  E.  Rodfer.— Sohr  obiemtiOat  of  the 
fint  ^BBiter  of  l993.  by  M.  Tacchini.— On  iioihermal  rarfaces 
whh  plane  lines  ofeurYatnre  in  one  or  both  systems,  by  M.  P. 
Adam,— On  the  transcendeotality  of  the  number  t,  by  M. 
Gordan. — On  an  application  of  the  theory  of  Lie's  f;rou]is,  l>y 
Bf.  Oiadt.— Ob  the  limilalion  of  degree  for  algebraic  integrals 
of  the  diflcfcntial  ei|iHtioo  of  the  first  order,  by  M.  Autonne.— 
On  a  theorem  relating  to  the  transformation  of  algebraic 
curves,  by  M.  .Slmar;. — On  a  class  of  dynamical  problems,  by 
M.  Goursal. — Remarks  on  the  specific  heat  of  carbon,  by  M. 
H.  Lc  Cbatelier.  Recent  experiments  ci>nducted  by  MM. 
Euchene  and  OijuDuval,  cnk;ioeers  to  the  Parisian 
Gas  Company,  place  beyond  doubt  the  conclusion 
arrivi-d  at  by  M.  Monckman,  that  llic  sj>ecitlc  heat 
of  t.irlii  n  i  ies  not  asymptotically  approach  a  teiLim  saluea.s 
the  tempcLituie  use>.  A  lar^;c  number  of  cxpcrinicnis  show 
that  the  specitit  heat  of  >;raphile  ini.rc.ises  between  J50  .tnd 
icoo  In  a  manner  rigorously  jKopottion.il  to  the  temperature. 
For  temperatures  between  u  .in  l  230  the  atomic  heat 
e  -  I  92  <  o•oo77^  and  between  250  and  looo'  (  -  VS4 
o  o<)24(V.  —  I'.lectric  interferences  produced  in  a  lii^uid  lamina, 
by  M.  R.  Colson.-  On  the  flame-spectra  of  ».ime  metals,  by  M. 
Deny*  Cochin. — An  attempt  at  a  general  method  of  chemical 
synthesis,  by  M.  Raoul  Pictet. — On  the  Itasicily  and  the 
laaetioai  of  manganons  acid,  bv  M.  G.  RoiMiatt.— On  the 
itkntioaof  licareol.  by  Id.  Ph.  BuUer, 
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syntheses,  by  M,  I',  (ienvresse. — On  a  liquid  isomer  of 
hydrocamphene,  by  M.  L.  Houveault.  — On  the  chemical  com- 
position of  essence  of  Niaouli.  by  .M.  G.  Bertrand. — Methodical 
moulding  of  glass,  by  M.  Leon  Appert. — On  basic  nepheline 
rocks  of  the  Central  Plateau  of  France,  by  M.  A.  Lacroix. — 
On  the  quantities  of  water  contained  in  the  arable  lands  after  a 
prolonKcd  drought,  by  MM.  Oemoussy  and  Dumont.  Theper- 
centages  of  water  contained  in  garden  earth  at  deplhv  of  o.  15. 
50,  75,  and  loocm.  resi>ectively  were  4'5,  27'i,  24  o,  ij^  1.  xx\A 
22'8.  One  hectare  of  such  soil,  Im.  deep,  and  wei|;hin^; 
licoj  '.ons,  would  therefore  contain  2460  tons  of  water,  while  a 
specimen  of  open  land  containing  double  the  amount  of  line 
sand  contained  only  H<x>  tons  of  water.  ^ — Comparative  toxicity 
of  the  bloixi  and  the  venom  of  the  common  toad  (  /ij(/.>  r  /<i'^'(i  // 1, 
considered  from  the  jwint  of  view  of  the  inlcrnnl  -L-Lit-iii  iii  of  the 
cutaneous  glanil.*  of  this  animal,  by  MM.  rhi^.\hv  ami  (.).  licrt- 
rand. — The  pyocyanic  bacillus  among  vegetables,  by  M.  A. 
Charrin. — Microbian  synihetis  of  tartar  and  salivary  calculus,, 
bjr  M.  V.  Galippe. 


BOOKS,  PAMPHLETS,  and  SERIALS  RECEIVED. 

Booi;*.  — Kssays  on  Ruul  Hyg-ene :  Ur.  G.  V.  Poorc  (t^onamani).— 
Noic^  on  Rrrrni  Rc«.car'  hr*  in  I'lt^ctrkny  aiwl  Magnctiscn  :  Prof.  J  J 
Tfiutii*..'!!  (0«fMtt,  C.lar.-i.ii.in  l*re«)  'the  Hr-iiltb  Ke»orift  of  Kuro|>« : 
Dr.  1  .  Linn  (Kimpionl  — Cmialoj(uc  of  ihe  SnjLr*  in  ifie  British  Mutcum 
(Nai\ir.al  Hi*lor>'>,  vol.  i:  C,.  A.  H<j»llcn,;cr  (London).  —  I.^Krhnch  dcT 
Boiiiiik.  /miift  li-.txi  :  Dr.  A.  B  Kr^nli  iLtii  iiK,  Kr.gclmann).— 
Siuunftsliaricbic  Ucr  K.  b.  Gc««lliicb<fi  der  Wii%«nhrharien.  MaiIi.* 
Naiutw.  ClasM  itgt  (PraglL— tlw  Sury  of  ihc  Ailamic  Tetccraph: 
H.  M.  Field  (Gav  aiHi  Hird)L— The  Mammals  of  Mmoaota:  C,  L, 
Herriek  (MinncjtiK)!!!,  Harri>on).-~t.r.S.  Commuwon  of  Kisb  aod  fislMtiasi 
C'jmRustionri'x  KcT'ort,  i-S  (Wavhingion).  Ueolo^y  of  the  BoRka  Ow* 
Wiei,  Nc*jid.i,  jn<!  Alii'  1"  liiiio  ;  A.  Higuc  (Wailungton). 
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REASON  vtma  mSTlXCT. 

Til.  Intillii^cnceof  Aniiit  iJ >.  liy  (JhArles  Willi. \;n  rurncH, 
Uanitter-at-Law.  (Chhttchurch  and  Dunedin,  : 
Whitcombe  and  Tombs,  Limited,  1893.) 

THIS  little  work  has  been  written,  the  author  state*,  in 
order  to  awaken  public  interest  in  the  daily  lives  of 
the  numerous  animals  which  surround  us,  and  to  enforce 
ihe  view  that  they  are  not  mere  lumps  of  animated  clay, 
bot  creatines  quickened  by  tbe  fire  of  intelligence,  and 
mentally  as  welt  as  physically  our  brethren.  The  facts 
and  arirnmf n;s  of  modern  writeri  on  the  subject  have 
been  condcn -cd,  nnd  the  results  presented  in  a  way  cal- 
culated to  interest  the  average  reader,  but  always  from 
the  somewhat  peculiar  standpoint  of  the  author.  In  his 
owBFOids:— "The  object  of  this  work  is,  first,  to  prove 
that,  among  anuiialb  instinct,  as  distinguished  friim 
iottliigeoce,  is  non-existent,  that,  in  fact,  it  is  a  mere 
name;  and,  secondly,  that  tbe  iBtelllgenceof  the  higher 
animals  is  es5eniialty  tlie  same  as  our  own." 

After  givmr;  the  deiinition  of  instinct  from  several 
erilei%be  proceeds  to  discuss  the  "  Origin  of  Instincts," 
tad  be  JUtributes  it  to  hereditary  habit,  apfKirently  un- 
awwe  that  the  heredftary  transmission  of  habits  is  cither 
diWblfd  or  ,1' tii.illy  denied  by  a  larijc  numljcr  of  natural- 
ists. ^\nd  he  does  not  seem  quite  dear  himself  as  to 
the  ncaninf  attached  to  the  term,  and  to  the  necessity 
of  excliHinr;  in  :iny  p.irtictiiar  ca^e  in  which  it  Is  allei^ed  to 
exist,  tiic  possible  intluence  of  imuatton,  of  physical  or 
mental  idiosyncrasies  which  are  admittedly  hereditary, 
ud  of  natural  or  artificial  selection.  He  considers 
bndwriting  to  "be  sometimes  hereditary,  but  does  not 

apparently  ice  th.it  bulh  aiiil.atlon  and  inherited  niuicul.ir 

or  nerroos  peculiarities  are  almost  sure  to  be  present ; 
aUle  hi  the  case  of  trained  Aagi  and  horses  whose 

acqjirffl  h.ibits  are  supposed  to  be  hereditary,  he  clearly 
perceives  that  selection  comes  in,  since  he  says  : — "We 
know  pre  iscly  how  these  habits  have  been  acquired. 
The  dogs  and  bones  have  been  taught  them  by  alow 
degrees ;  the  animals  displaying  most  aptitude  for  their 

2C(|atsition  have  been  carefully  stlcc  ted  as  breeders, 

uAtil,  finally,  the  habit  has  grown  into  the  animal's  mental 
eoMilntion,  and  is  perpetuated  imn  parent  to  oflspring.'* 

fiirther  on,  he  tells  us  thr»t  when  the  beaver  builds  a 
lodge  or  constructs  a  dam,  it  does  sa  by  virtue  of  the 
inherited  experiences  of  its  forefathers.  Of  this  there  is 
00  evideQce  whatever,  while  we  are  told  that  there  is 
''■deace  ef  increased  skill  trfth  age ;  so  that  instmetfon 
''y,  »nd  imitation  of,  the  older  .mimal.s,  with  progressive 

improvement  through  experience,  will  account  for  all  the 

fin.i. 

A  coosiderable  portion  of  the  work  is  occupied  by 
'irtsand  arguments  directed  against  the  doctrine  that 

'     .'.c'mns  of  animals  emanate   from  blind  instinct,  a 

'ioctnne  which  Mr.  Pumell  seems  to  think  is  almost  uni- 
**«>lly  held.  Vfhen  speakinfr  of  animals  exhibiting  joy. 

grief,  iovc,  haired,  pride,  shame,  revenge,  or  jealousy,  he 
Aids  that  we  cannot  conceive  of  an  automaton  bemg 
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thus  moved.  And,  after  describing  the  dances  of  gnats 
and  other  insects,  and  the  amusements  of  ants,  he  again 

decl.iie^  that  he  cannot  believe  that  these  are  "niindlcs'; 
beings  no  mare  responsible  for  their  actions  than  the 
pision  of  a  steam  engine."  Similar  remarks  are 
'  repeated  again  and  again,  as  if  the  dortrine  of  the 
automatism  of  animals,  insK  . id  of  a  philosopher  s  paradox, 
was  the  common  belief  of  the  cd  icated  world. 

The  author  fully  adopts  the  view  that  animals  possess 
an  aesthetic  sense,  admiring  beauty  of  form  and  colour 

for  its  own  sake  ;  .in.d  he  !\[ipeari  to  be  (juitc  un.Tware 
that  all  the  Ucts  be  adduces  are  explicable  on  the  theory 
that  the  varied  ornaments  which  we  admire  as  being 
beautiful  in  themselves,  may  be  to  animals  mere  signs  of 
the  presence  of  desirable  objects.  Throughout  his 
chapter  on  this  subject  he  rcpe  ucdly  st.ites  as  facts,  that 
animals  do  love  beauty ;  that  what  delights  our  eyes 
delights  their  eyes  also ;  that  fhey  admire  tbe  beauty  of 
i  their  fellow's  brilliant  colours  ;  and  as  an  indication  that 
'  this  is  so,  he  urges  that  the  colours  ot  all  animals  form 
"  harmonious  combinations."  The  colours  may  be  gaudy 
or  odd,  but  ihey  "  harmonise  well  together,"  and  "a  true 
and  perfect  harmony  does  actually  prevail  in  the  colours 
of  anim.ils."  This  is  often  asserted,  ljut  how  can  it  be 
proved  ?  Do  the  glaring  colours  of  the  blue  and  yellow 
macaw  form  a  harmonious  combinatien  \  Or  thosa  of 
many  of  the  barbets  or  chatterers?  The  colo.irj.  cor- 
tcmjjlaled  individually,  arc  beautiful,  owing  to  their  purdy 
and  the  delicacy  of  the  glossy  surface  on  which  they  are 
exhibited,  often  presenting  the  lustre  of  silk  or  satin,  Or 
the  soft  texture  of  velvet,  while  the  rounded  contours 
and  delicate  i^r.ida'.ions  of  tint  are  also  pleasing.  Bu 
to  assert  that  the  combinations  of  colours  arc  always,  or 
even  osually  harmonious,  in  the  sense  in  which  we  use 
the  term  as  applied  to  combinations  in  a  lady's  dress  or 
in  the  decorations  of  a  room,  seems  to  me  to  be  com- 
pletely opposed  to  the  facts, 

NotwithsUnding  these  slight  drawbacks,  the  work  is 
full  of  interest.  Almost  every  aspect  of  die  subject  is 
touched  ii[)oii,  and  the  writer  often  displays  mtich  ori^gin- 
ality  m  his  discussions.  \\  c  find  very  interesting  chap, 
ters  00  tbe  amusements  of  animals,  on  thetr  individuality 
of  character,  on  the  education  of  their  young,  and  on 
their  language  ;  and  if  he  had  confined  his  statement  as 

to  re.ison  v.  rsu}.  instinct,  to  the  case  of  the  hiylier 
animals,  we  might  have  been  inclined  to  acknowledge  that 
his  view  is  the  correct  one.  He  does  not,  however,  attempt 
to  show  how  the  theory  of  reason  will  apply  to  the  acts 
of  the  larva;  of  many  insects,  which  seek  special  stations 
and  construct  special  habitations  for  the  pupx,  or  of  tlic 
perfects  insects  which  lay  up  food  for  their  young  with 
the  most  admirable  fbreslgiit  and  precautions.  For 
these  (  ises  he  falls  back  on  hereditary  habit ;  but  it  is 
difficult  to  see  how  this  differs  from  the  instinct  which 
at  the  outset  he  denies  the  existence  of. 

Among  the  most  original  portions  of  the  book  is  the 
chapter  "On  the  Aspect  which  Man  presents  to  the 
Lower  Animals,"  and  that  on  "  The  Animal  View  of  the 
World."  These  are  not  so  purely  speculative  as  would 
appear  at  first  sight,  and  some  very  good  reasons  are 
.idvanced  for  the  conclusions  arrived  at.  Mr.  Purnell 
holds  very  strong  views  as  to  the  rights  of  animals.  He 
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tnaintaiiiB  Cliat  we  are  not  Jtntilied  in  destfWjrinff  them 

without  ndCijiMte  reasons.  "The  stru;;;^te  for  existence 
niayforcc  ustokillihcm  forfoodot  lor  our  own  self  preser- 
vation ;  but  the  mere  sportsman,  and  still  less,  he  who 
destroys  animals  simply  in  oider  to  diaplajr  his  skill  in 
shooting,  can  show  no  moral  sanction  for  Ms  acts." 
And  after  ,1  stront;  protest  a^^ninst  cnicUy  to  animnts,  he 
adds : — "  Fortunately  for  us,  the  memory  of  the  unutter- 
able wrangt  which  dtimb  animals  have  sustained  m 
man's  hands  cannot  have  been  transmitted  by  them  from 
generation  to  generation,  or  assuredly  the  entire  Animal 
Kingdom  would  rise  up  in  fierce  rebellion  against  the 
common  oppressor ! " 

On  th<;  whole,  the  book  is  very  pleasingly  and  clearly 
written  ;  it  i^  divided  into  a  number  of  stmrt  chapters 
each  trc  iiing  sonic  wcii-dchned  aspect  of  the  question  : 
it  contains  examples  of  the  best  and  most  instructive 
facts  illusuative  of  animal  intelligence,  and  it  ts  pervaded 
by  a  feeling  of  sympathy  for  the  whole  of  animated  nature. 
1 1  :s  .1  i)Hy  that  It  is  not  issued  in  a  more  iittractis  c  fot  ni, 
the  paper  covers  being  hardly  suited  for  such  a  book  ; 
but  it  is  nevertheless  well  adapted  as  an  introduction  to 
the  study  of  the  subject,  and  will  be  especially  interesting 
to  those  who  think  highly  of  the  mtelligence  as  opposed 
to  the  mere  instincts  of  animals,  and  who  are  not  afraid 
to  recognise  that  even  in  their  mental  faculties  and 
emotions  the  lower  animals  have  much  in  common  with 
ourselves.  Alfred  R.  WaLtACP. 


OUR  BOOK  SHELF, 

The  Princ  iples  of  Aj^riculture.  By  C  Fletcher.  (Detbjr : 
The  Central  Educational  Company,  Ld.) 

This  little  book  is  essentially  a  note-book  of  lectures  given 
by  the  author,  at  the  instance  of  the  Technical  tdnrruii,ii 
Commitlee  of  the  Derbyshire  County  Coancil^  to  :>chool 
masters  and  others  intending  to  become  teachers  of 
asriculiure.  The  syUabus  covers  the  ground  usually 
;:one  over  in  such  a  coarse,  the  arrangement  of  anbjcfits 
h*ing  somewhat  similar  to  that  adopte^l  by  Fream  in  his 
well-known  "  Elements."  The  book  contains,  in  a  small 
space,  a  good  deal  of  informntton,  and,  aithe  same  time, 
indicates  points  witli  whicli  the  student  should  makeluin- 
self  ac«|u;tmtL-d,  but  which  co  il>l  not  be  given  la  detail 
in  a  work  of  this  kind.  It  sci  in,  t  i  be  carefully  written, 
and,  on  the  whole,  very  free  from  errors  ;  it  will,  nodoubt, 
be  a  useful  guide  both  to  teachers  and  students  of  agri> 
culture. 

Au  Btrdde  ia  Mmrz  GMo/iiet  Fount,  et  Fhrt  des  C6te$ 
■  dt  Frana.   Par  le  Dr.  E.  L.  Traaessart  (Paris :  J. 

B.  Uaillierc  et  Fils,  1S93.; 

1 1  often  happens  th.it  people  who  go  to  the  seaside  for  a 
holiday  would  be  glad,  if  they  could,  to  learn  something 
about  the  scientific  meaning  of  the  objects  by  which  they 
are  surrounded.  They  have  neither  tuuc  not  inclination 
for  the  study  of  elaborate  works,  and  as  a  rule  there  is 
not  much  to  be  gained  by  the  perusal  of  local  guide- 
books. Persons  of  this  class  in  France  will  find  exactly 
what  they  want  in  the  present  volume.  The  author 
gives  first  a  sketch  of  the  geology  of  the  French  coMis 
from  Dunkirk  to  Biarritz,  then  deals  with  such  marine 
plants  as  arc  likely  to  interest  the  reader,  and  finally  pre- 
sents an  account  of  nurine  animals.  The  style  is  clear 
.1:1  i  uni  ictrri'Iing,  and  the  tcat  is  illustrated  with  no 
fewer  than  149  ligurcs. 

NO.  1230,  VOL.  48] 


LETTERS  TO  THE  EDIJO:^ 

Tii  Editor  dots  not  hold  himsttf  rtifontibU  for  of>itiiont  tx- 
frnttii  by  his  ei^rresfeniUnti.  S'tlthtr  (an  hf  unniertatt 
to  return,  or  {i>  i-crrti fcnJ  -uilh  the  wriUyi  .V,  rtjeit'.l 
immtuerifil  intem/ed  /,/•  iM'i  or  any  olktr  farto/SATVUU 


Mr,  H.  Oi  Fatbes's  Discovertea  In  Iho 
Islands. 

In  a  recent  letter  in  Nature  (vol.  xlviii.  p.  27),  utideT  the 
above  heading,  Mr.  WalUce  b«s  done  me  the  honour  to  make 
nome  obsenratioas  on  the  condasioni  I  have  arrived  at  on  other 
discoveries  I  have  made  in  the  Chatham  Iskrids.  ."ind  on  the 
evidence  adduced  in  ii>y  jnpcr  read  IjcfMrc  the  Kojjl 
<'re-igraphicil  SocteK  00  March  12  last,  t.t.,  ilut  an  Aiitirctic 
contini-ni — which  I  may  name  Antipodea — is  nccfi^ary  tn  rx- 
plain  ihc  distnlHilion  df  life  io  the  .southern  hemisphere.  Mr. 
Waliace  .Hays,  "It  i»  tliis  irr-uieinliiii^  hy[llJ;hesi^  which  appeart 
to  tuc  to  be  not  onlj  q»ilc  unneccss.ity  Id  cvpl.Tin  the  fact*,  but 
aUo  to  li-j  inaiieimatc  \o  cs|>lniii  Ihciii-  It  onr;  thing  more  than 
another  is  clear,  i;  is  that  these  comparatLTcly  small  flighlle*« 
hirdt  were  (jev<-l  j]>cil,  ,15  sucli,  in  nr  near  lu  tlic  islands  where 
they  are  now  foiinii,  vince  llity  CwulU  not  i-i;>si:ily  .arisen 
■  in  .my  extensive  I.md  inh.ibited  by  carnivonius  msninials  and 
reptiles,  anri,  iT  mttuduced  into  such  a  cuunlry  could  not  long 
sorvive."  If  by  thi*  Mr.  Wallace  meant  lhat  only  the  flight- 
leuncas  of  these  birds,  apart  from  their  general  itructure  at 
menhcis  of  the  genus  AjfkttmifttryXf  sio*«  in  or  dmt  the 
itiands  vriicn  thejr  now  are.  he  sltlt  leavM  the,  to  me,  greater 
difficulty  uaeaplaNNd  how  two  so  clmely  related  species  of  the 
tame  genus  thoald  have  arisen  in  recions  separated  by  nearly 
one  half  of  ihe  circamfereoce  of  the  globe.  1-  or  k  hat  10  be  re- 
membered that  AfAanaf^eryx  betongi  to  the  Ocy<iremine  group 
of  the  Rails,  which  14  quite  unknown  in  the  n-iribein  hemisphere, 
and,  therefore,  lo  have  reached  "  Lemuria  "  (die  ancient  land  of 
which  Mada(;ascar,  Mauritius,  liourbun,  Kodrigues,  and  the 
Seychellei,  are  the  fragment^}  Ihe  genut  must  have  arlaen  in- 
dependently in  helh  regions  where  its  species  are  now  found,  or 
it  »pread  from  one  or  the  other  centre,  or  Irom  :iotne  common  lani! 
ly  flil^ht.  Mr.  Wallace  has  himself  pointed  out  thai  to  explain 
the  pretence  of  the  flighlleys  A*f/<'/->nr  and  ikyiiromm  in  two 
groups  of  islands  in  tht-  New  7e.a(And  rev;ii  ti  requires  a  lanJ 
cunnection,  for  it  hiis  been  hiilicrlo  cnnshli-ied  an  axiom  of 
KCOijrttphieal  dittrtbuiion  lhat  the  rrt;iiiiis  intnilnled  by  ihe  ».aroe 
i^cnus  or  s|iecies  have  been  c.miinu'jus,  ur  line  been,  ,n  all 
cvciiti,  t«tc!i  ns  {(J  .ifford  pifssibiSitics  of  migration  from  one  to 
another.  !  f  A  f  'laxr.pier y  •  could  have  spread  from  the  Chatham 
Islands  to  M.nuitius  by  tiight,  surely  .W'tcriiij  and  iXyiiromu^ 
did  not  le'juuc  .1  land  contteclion  to  reach  fram  New  Zcalaod 
lo  the  nearer  outlying  islands,  for  they  may  c<}(ially  have  lutt 
the  u»e  of  their  wiags  only  after  ihef  rcaeheo  tbm  pfescni 

homes. 

When  Mr.  Wallace  asserts  that  these  birds  "  couM  no(  pos. 
sibly  have  arisen  on  any  extensive  land  inhalnlcd  by  tainjvorons 
mammals  and  reptiles,"  he  affirms  what  does  not  really  appear 
lo  me  to  carry  with  it  conviction  without  more  proof.  Rails 
belong  to  a  family  of  birds  thai  bave  become  of  wofld-»ide  dtt- 
Iriboiioti,  not  improbably  btCMtte  of  Ihe  habits  of  ils  members 
cn  iMu.^  them  to  escape dcstntction.  Ihcy  are  belter  lunaers 
than  ti)crs ;  they arewatersndmanh'loving  birds,  many  <if  ihcm 
living  in  reed  and  rukh  brake*,  and  the  { 


rounding  manhea,  amid  which  pnrsait  is  diffioalt  orimooisllile. 

I  was  much  struck  when  in  the  Chatham  Iilandt  by  observioe 

liow  the  habits  of  the  small  Oiiy^vmttra  teUmtHtit  protected  it 
The  upland  districts  of  Wharekauri  aic  covered  by  a  venr  deme 
rii»b-like  vegetation— the  leiahina  of  the  naiives— in  whkh  this 

little  Rail  lives.  We  liunte<l  over  acres  and  acre*  of  cottntiy 
with  the  aid  of  a  do;;  well  trained  lo  pursue  and  catch  this 
species,  but  only  after  two  days  did  we  succeed  in  securing  s 
specimen.  We  could  see  that  the  dog  disturbed  plenty  of  birds, 
but  fo  rapidly  could  ihey  make  tlieir  way  ihroUKh  the  tei  jhiiut 
that  ibey  all  escaped,  for  ihey  never  look  to  flight.  The 
C.r'^T.'tii  in. f II I-  •-  !)ncnirnal  bird  hiding  secorely  in  hollow 
irres  .111  1  ^r.i.s  :ii  i  r-  |  ,i.,y  .V-ftiTrti!  inhabited,  and  j>er- 
liia)»*  stiil  inb.-ibiiii,  ilic  ticnic  scrub  of  the  Fouth-western  poilion 
of  New  Zealand,  and  could  havethereesciirtl  ihe  -evcrcst  perse- 
ciiiion  of  taiBivorous  animals  and  lepliles.  Hut  cvi  n  1 1  Af-l-an,)f- 
r  1  lij.l  1  u  rn  .  lUjecIed  to  the  incessant  and  5uccc!-si\il  .T■  .lc'.^  sit 
such  enemies,  its  ealinciion,  whether  early  or  late,  would  dc- 


.,.^le 
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pad  OB  the  onmbert  in  which  it  was  reprodaead.  Many  species 
«f  nlmato,  it  is  needless  to  poiat  out,  mdi  as  rats  and  nice, 
aic  coMhiily  pmaoiitd  bf  •Marin*  aadjwt  sarrive,  md  iiM 
ihiwtotlMifraadovflffViataKaa.  Tbe  leauniD{;,  notwIthalBBd' 
ioC  tku  flmwaiiila  jfcafly  parittl  bjr  tbsirosmact,  and  froa  the 
mRidht  vTcuoiiBa  dntns  riwir  BigMHoii,  has  not  feeeoiiMea- 
tiact.  Hot  eaa  r  aee  tftat  aooo  sites  it  socb  w  **CMmou 
evicDi  of  laiHl"fer  anigntioBtoestendower,  evea  te  iiee  of 
caroivoroos  mammals  and  reptiles.  It  is  at  least  not  so  great 
as  the  distance  covered  durini;  the  migration  of  the  ^wth 
Am«rican  tapirs  from  Central  Eorope  «fA  Bthiiag'a  Straita  to 
BraxU.  tbe  Mate  sn|>poacd  h^  Mr.  Wailue  to  Iwtc  been  tdkea 
by  the  ancestors  of  these  interesting  animah. 

Mr.  Wallace  auks,  "  What  diflicalty  is  there  in  the  same  or 
closely  allied  species  of  this  widespread  groap  finding  their  way 
at  some  renvote  epoch  lo  Maoritius  and  the  Chatham  Istaadt, 
nnd  from  sitnilnr  cause*  in  hoth  i<;Isn(ls,  Irninjj  thfir  power  of 
flight  while  retaining  their  general  similarity  of  structure?" 
I  mast  ren1v.  none  ;  and  then  ask  in  turn,  from  where  dirl  they 
find  their  \>-  . .  ihich  is  I  he  point  under  liiscussion.  1  am  <.<n\- 
strainwl  iii  beiieve  that  '.hey  came  from  an  extensive  UmJ, 
capalilc  of  ^UDjiortin^  l-iri^e  nuinl><;i>  of  thciii,  which  must 
bnve  tiecn  ci'tilintious  with  itHlicalcd  hy  other  cvi  Unct- 1 
nr  ap|>ri)achinf;  close  to  hoth  regions,  otherwise  wc  h.ivc  tr, 
l<licvc  that  thi*  »ttictly  Noto^xan  group  ha»  "found  it>  way  " 
actois  h.ilf  the  globe,  or  hsb  arisen  iniiepcnilcr.tly  in  hoih 
t«;ions  from  diflerest  sections  of  the  fatnily — an  occurrence 
wh:ch  we  h.}<re  oo ctidaacc  ttf  wariMt  onr  wHeriaK  hai  ever 
u<en  place. 

I  am  nnabic  to  speak  for  the  present  opinions  of  Prof. 
Newtoo  or  his  brother  ;  but  I  know  of  no  additional  evidence 
that  Ims  come  to  light  that  is  likely  to  have  modified  their 
well-coaBidered  opiaioa  of  a  few  /cars  ago.  On  tbe  cootrary, 
it  ■««■■  to  ate  ooofimutory  of  their  viesn, 

1  beb  bo«ever,  to  pfotest  agatait  tbe  iapIicitioB  Aal  I  bawe 
invokMthb  **trcaieaidoittbn>oihcab'*toaGOovot  for  the  4is- 
uibaika  of  the  A^mnpNtyx  and  FkNem  1  dtscofeiad.  I  have 
given  pcoannence  no  doubt  to  tbe  valuable  evidence  their  pre- 
tence contributes,  additional  only, however,  to  tbe  numeroiu other 
fact*  I  have  adduced  in  my  paper  before  the  Royal  Geographical 
Society,  in  sup|>ort  of  the  theory  that  a  land  of  extensive 
dimensionv — not  isolated  islands  only  as  Mr.  Wallace  agree-^  lo 
— cabled  in  the  southern  seas,  in  order  to  caplatn  the  distribu- 
tion of  plants  and  animals,  unknown  im  iAt  m^htrn  sii/e  of  the 
(.juaiar,  in  regions  so  distant  as  South  Aaieriea,  Attitralia,  New 
Zealand,  and  "  Lemuria. "  I  have,  in  my  own  opinion,  adduced 
no  more  cogent  fact*  pointing  in  this  direction  than  tho«e 
published  by  the  Isitc  Prof.  W.  K.  P.-irltrr,  showing  plainly  the 
common  ancrstry  esisliriL;  l  eiwecn  the  Noiogjcan  (Gymnorhinc) 
crows  of  Australia,  .ind  the  i>eu<l>ocolaptine  birds  of  South 
America.  Their  s  itT-.tiiun  progenitor  must  have  occupied  some 
ijuihrrtt  land  einnectni  wiih  both  Australia  and  South 
America. 

I  might  adduce  «tiil  I'lhfr  weighty  examples  from  (he 
'.•  rr.aui  of  ornitholw",  irn  HnE  to  support  my  opinion,  which 
inne  been  kindly  CL  iimuiiica'.cil  to  me  hy  Dr.  Rowdier  Shtirpr, 
but  I  forlw-.it  niiw,  as  I  ■.inJiTStiinil  ilia;  this  will  form  the 
iuhject  of  ihc  Mcond  lecture  of  the  cauric  he  li  now  deUvcria^ 
on  Thnriday  afternoons  at  the  Royal  Institution. 

104,  Pbilbeach  Gardens,  May  2a        UtNRV  O.  Fokkes. 


Phagocyte!  of  Green  Oyatera. 

Ik  yoar  issue  of  May  4  you  refer  in  a  note  to  a  sug- 
gestion made  by  my  friend  and  former  pupil.  Dr.  Paul 
Pefcaaeer  that  the  sraca  amoeboiti  cdU  described  by  me  as 
occarriag  on  the  satniea  of  the  gdls  of  green  oysters  are  to  be 
{■twiwetcd  ae  eat-waadciad  pheteajnet.  tt  {«,  I  tUak,  only  ■ 
rigbt  to  poiat  oat  that  Dr.  FdMnaertMheitaudaltoaapIain 
iath«««t«  pabliihadby  him)  has  mad*  b«  d«w  obsenalioasoa 
iha  autter,  and  aetaly  professes  to  give  an  ialerprtintioo  of  the 
lacu  which  I  described  in  1886  in  tbe  Qtmft,  ymmi.  Mitr. 

la  flsy  article  on  green  oysters.  I  there  described  and' 
ligared  large  granular  cells  occurring  in  and  npon  Ihc  epithelium 
ofthe  gill-blaments  and  regarding  them  as  epithelial  secretion- 
celli  aitrihated  to  them  the  active  part  in  the  elimination  of  the 
blue  pigment  "  marennin  "  taken  in  by  the  oyster  in  its  food — 
Iha  diatoa  NavUitl*  oUrMria.  At  that  time  ttw  gcaeral  doctiiae 
ot  '^pbvpcgiaiU"  kid  aot  bem  to  falijr  developed  aa  it  Is, 
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now  seven  years  teter.  Bat  I  Majtap  ibat  abwdlpia  1BI7  oaa 
of  my  pupils  (Mr.  BlBBdii»Ba)baaaiubHiAadtomp  eaUancttaa 
die  cxitleBee  of  eileaeive  oat*waiidciiae  of  pliacogftca  through 
At  mfteeepithelhuB  tXAtMh»  la  wwat  legiMwaf  (he  body, 
and  that  I  was  very  soon  led  hf  tbe  accomalaun  evidcaee  of  a 
similarkind  {e.g.  Durham's  observatloni  on  st•^mh•t|  to  adopt 
the  view  that  the  larga  '*  Mcretioa^oetb"  diaemiM  bp  lae 
both  in  the  epIlbeliaaB  of  the  oyster's  gilt  md  freeir  BO«iag  oa 
its  sorCaoi,  ware  oot^waadered  phagocytes.  I  have  Uught 
this  view  ia  mpleetares,  and  have  made  some  further  observe- 
Uons  (two  years  ago)  on  simitar  out-wandering  pbagocylceia 
other  Lamellibranchs.  Tbe  subject  is  one  well  worthy  of 
minute  study,  phagocytosis  in  Moilnsca  being  as  yet  an  unes- 
plored  groaad  likdy  to  pieM  results  uf  ^^eat  physiological 
importance.  £.  Kay  LAHKBSTta. 

Oafard,  Uay  7. 

The  CeaJirfBt  Board's  Medical  Biology. 

THtpcitineat  remarks  of  L.  C.  M.  (Xaturf.,  v<^.  xiriiL,  p. 
39),  and  C.  B,  H.  (vol  alvil.,  p.  530),  resjieciiog  the  oonrve  of 
elementary  biology  prescribed  i>y  tlie  Coajoiat  hau6t  aapwami, 
I  ihink,  the  feelings  of  most  biologiste. 

Either  it  is  desirable,  or  noi,  that  previous  to  entering  apo(i 
a  course  of  purely  medical  studies  the  student  should  nave  a 
training  in  elementary  biolc^y.  The  Board  have  decided  in  the 
affirmative,  and  have  prescnbed  a  course  as  amusing  as  it  is  ab* 
surd.  It  demands  a  practical  acquaintance  with  the  structure 
of  certain  protozoa,  HyJra,  the  leech,  two  or  three  parasitic 
worms,  a  scrappy  know  ledge  of  botany,  and  a  few  generalities. 
The  insecta,  Crustacea,  m<iltu>ca,  and  the  whole  of  the  verte- 
br-aSa,  are  entirely  omitted  in  the  practical  work.  Under  such 
circurnslances  it  is  al^10^t  riLlii.uK'tis  tu  attempt  (o  impart  any 
true  knowledge  of  biology,  in  (act  It  is  quite  impossible  to  do 
HO,  '.ox  in  the  absence  uf  such  types  as  the  crayfish,  dogBsh  or 
c<'<l,  very  many  imiott.-int  morphological  farts  cannot  l)e 
iDustratcil. 

li  would  Sjc  interesting  to  I^am  the  c<vn«titittion  of  (he  com- 
mittee who  have  drawn  up  this  inexplicable  syllabus.  One  really 
cannot  for  a  moment  supjiose  ihat  they  arc  ac  |  isintcrl  with  the 
scope  and  aim  of  present  ilay  liii.logical  Icachui;;.  hut  fiom  hazy 
iiicmuticii  of  their  Mudeo:  d.i}}.,  and  an  ac-juiiiutasce  with 
Tama,  Ascaris,  and  the  leech,  have  drawn  up  the  present 
c  >urse.  Tbe  examination,  I  should  remark,  is  in  ftrftct  tet/ing 
with  the  syllabus. 

Tbe  important  morphological  facta  (o  he  gaioed  by  a  dissec- 
tion of  the  leedi  m  probably  bait  kaown  to  the  Iloaipd. 

It  i*  siaeeraly  to  be  hoped  that  tbe  tnatter  may  oot  he  al< 
lowed  to  rest  here,  but  that  soiae  steps  wilt  be  taken  to  impreii 
upoa  the  Board  the  utter  ahturdity  01  their  present  syllabai  imd 
mode  and  ilandardof  eMuaiaation,  and  the  need  for  a  leeagaiaed 
coune  la  b<Mb  aool^  aad  botany. 

WALTsa  £.  CotUKce, 
MawB  Collcgei  Dirviogham,  May  15. 

Vectors  rrrrK/  Quaternions. 

As  in  recent  numbers  of  NaTORF  my  viows  on  analysis  liave 
iiecn  <iijolcd,  and  not  very  cotrec!!y,  1  ask  for  space  to  s'a;c 
ibcm  more  exjilicilly.  I  ^ti'  Imth  in  the  ■:|iialernion  analvMs 
and  in  tlie  vector  analysis  i  but  1  believe  that  neither  the  one 
nor  tbe  other,  nor  the  two  combined,  contain  the  whole  irmti. 
The  vector  i«  an  important  idea,  ami  the  'Quaternion  is  an  im- 
portant idea,  bj;  there  aie  ir>  physical  science  many  other 
imjJOflant  ideas  which  call  fm  a  more  iluect  notation.  To 
nvoid  any  narrow  hypotheus  I  denominated  my  first  paper 
'■  Principies  of  the  AIj;cbia  ui  Physic* " ;  Ikii  m  the  nonce 
which  Nati  ke  honoured  it  with  it  was  printed  as  "  Principles 
of  the  Algebra  of  Vectors. "  The  title  I  gave  it  indicates 
briefly  lay  position.  I  have  been  lookiag  at  analysis  from  tbe 
point  of  view  of  the  physicist,  aad  oae  of  tny  guiding  ideas  baa 
oeea  that  the  faadamaalal  talM  «f  aaalysis,  instead  of  belitg 
arnnned  at  so  auuty  atfailfairy  rales  of  operaiioa,  abooM  be 
groaadcd  00  the  fuadaaieBtal  laws  of  physic*. 

What  is  the  greatest  want  of  the  physiciu  of  the  peeseat  day  f 
It  is  a  generuised  analysis  which  shall  not  contradict  the 
Cartesian  analysts,  hot  be  a  logical  gcneraUiaiiou  of  it,  which 
shall  include  and  harmonise  such  methods  as  the  Doable 
Algebra  of  Argnnd,  Cauchy,  and  De  Morgan  (anetoeiteat  ptC' 
senutioa  of  which  has  recently  been  published  bv  Mr.  Hay- 
ward),  tbe  aieihadof  Deterainiaol*,  tbe  Matikci  of  Cajlcy*  the 
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Qdaicmions  of  Hamiltoa  anJ  Ixv.  th^  \:i  •f'aiuniilth'y-  dT 
Grassmann,  ihe  vector  anily  ii  of  C,':\y^\  a-i  i  H  rivi^We,  It  u 
ihU  problem  of  how  to  harm  jriis--,  unify.  ^  ■  i ■•r  il:>i',  fii  i  cv'cn  I 
that  I  have  been  stu<1j'iiii;,  AnAl)s:s  and  phy>i<:ist«  dislike  Mr. 
McAuUy'i  iilf.i  of  an  in  lL-[jcn  Icn-.  jilanf ;  ihey  prefer  to calti- 
vate  the  old  tree  vcnerAliIo  with       i^rowth  of  aje*. 

After  studying  in^parti.illy  nU  tS?  writer*  at  niy  c  uiitMnl  T 
c\me  to  the  conclusioa  that  the  ftnalyiis  of  »ector>  i*  cample- 
menta-)  to  the  inaly>)«  of  VCr«MSi  m4  tktt  lh«  fiudUBeatel 
rule*  for  tJic  luimer  are  : — 

,-•  =  +  =  +  ''''  =  ^  . 

»■  /  =  -  ji      j  k  ^  -  kf       it  2=  -  ii  (3) 

,7  =  ;  y^»i  ki^f  (3)J 

whemt  for  the  latter  they  are  j— 


II  If 

1  —  _ 


It 


II  II 


It  ti 


II  II 


II  II 
*«  *  ■ 

ti  It 


(4) 

(6) 


II       II  It  II       II  li 

It  fo'.lows  that  in  (he  msinipulation  of  the  product*  of  vectors, 
the  liHttiliutivc  rule  applies  hiii  not  the  ASMcialive  ;  while  in 
the  priKiucts  of  versors  both  aijp!y     The.ff  fundnmental  rules 
for  vectors  arc  ba'c  1  on  (physical  con'iidcratian'i,  the  principal 
one  of  which  is  that  the  s.juarc  of  a  vector  is  csseiUialJy  positive, 
w)iaji.M\  accur^linj;  \o  q\;atcini:ini5t>,  1;  M  cvsentialty  negative. 
My  view  a|{rees  willi  thai  |jnai:>(>Ic  of  aaalysLs  which  Considers 
the  cosine  in  the  first  and  fourth  quadrants  to  be  positive  ;  to 
roalie  it  negative  produces  confusion  and  error.  These  principles 
bacmooiM  with  those  of  Uibbtand  Heaviiide ;  and  ia  the  memoir 
quoted  I  have  carried  them  oa(  to  their  logical  development. 
It  is  this  development  which  PfoC  Knott  charaetcriatti  M  "a 
p«eudo-quaternionic  syatem  of  ndtor  algebra,  whitrfi  w  IH»> 
MMciatiw  ia  its  prodaeta.**  I  tec  M  wortbjr  aim  ia  being 
caDBjr  aboat  the  matter  ;  my  wie  aim  was  to  develop  the  syilem 
so  that  its  truth  or  falsity  might  the  more  readily  appear.  .\t 
the  end  of  hit  article  Prof.  Knott  admits  th^t  the  auitmflijH 
that  the  aoiure  of  a  nnit  vector  is  positive  unitv  leads  to  an 
algebn  wUch  is  essentially  different  from  the  algeora  orqtiater- 
okwh  Asfe^ards  the  fundamental  principle  being  an  assiimp- 
tian,  t  fciar  him  to  that  same  chapter  of  "  Kelland  and  Tait  " 
which  he  quotes,  where  he  will  find,  italic*  and  all : — "  We 
retain  what  Sir  Wm.  Hamilton  terms  the  anxiafirt  'a:i>s  of 
muiliflicaShn  •  the  law  which  assumes  that  i;  is  inilifTerent  \n 
what  way  uprrations  are  t^rouped,  proviileit  the  order  he  no: 
changed  ;  the  law  which  make«  it  inrtiiTeri'iit  whether  we  c  ir 
sider  o  /<r  to  be     *.  b  c  ot  a  t      < .     rhi>  law  is  <i;/«».v to  1>l- 
applicable  tu  multiplication  in  iu  new  aspect  'for  example  liiat 
i  i  i  —  i  j.k)  and  being  assumed  it  limii'v  the  scu'in  e  tu  certain 
boundaries,  and,  alonj;  with  other  a-sumcl  laws,  furnishc-  the 
key  lu  ihr  inlcrjiirlatiMn  of  results,     The  lav*  is  uy  n.j  means  a 
necessary  law.     Suiiie  new  forijis  of  the  iciencc  Huy  p  jssihlv 
mi'ilify  it  hereafter.    In  the  ineinlime the  asuiniption  of  the  i.tH- 
tucs  the  litwils  of  the  iticncc'   Mere  an  authoritative  expounder 
)>!aLC<i  the  quaternion  algebra  on  precisely  the  same  footing  that 
L>r.  Knott  places  the  "  pscudo-quaternionic  ; "  and  he  even 
predicts  that  in  the  course  of  time  such  a  complementary  algebra 
will  be  developed.  Jt  is  incumbent  on  a  critic,  havitijf  admitted 
the  hvicol  devf  lopment.  to  show  that  th^  amnpliom  are  ab- 
surd, or  caoeipoiid  to  oothiag  ia  phyikol  acieaee ;  laatead  of 
whidi  he  iaforms  lU  that  he  it  appalled  bj  the  conpleiiUy,  bat 
oeveitheiaa  he  ledt  Mire  that  it  eoatalBB  uothinfiocw.  At 
legard*  aewoev  I  invite  his  atteotion  to  pr.  9|  of  the  "Prin- 
ciplet,"  where  I  have  iaveaiigated  the  rules  for  the  several 
partial    products  of  any    number  of  vectors  in  space  of 
not    more    than    four    dimensions    (and    they    may  be 
easily  extended  to  space  of  higher  dimensious).    These  consist 
of  certain  rules  of  reduction  which  arc  to  be  taken  nluiigj  wiih 
the  rale  of  signs  of  determinants,  thus  embracing  delenDinants. 
and  Grossmann's  combinatory  products  in  the  geoeiat  theory  of 
products  of  vectors.    He  will  also  find  there  some  reasons  for 
believing  that  the  triad  of  rule*  No.  3  are  very  diflTcrent  in 
nature  from  the  other  two  triads,  Noi.  i  an  !  2.    It  is  possible 
to  get  along  without  No.  3. 

That  VTCiors  should  be  t;\;alc.l  veclorialiy,  and  versjrs  vcr^ 
s  >rial!y,  anJ  rul;irs  rotfuiijly,  m  neither  nonsense  nor  a  ttuisin. 
It  is  an  inifi.-Jiiant  nia>.iiu,  and  of  t;t  jwinn  importance  in  these 
(lays.  \'ijla;ion  of  u  has  produce  I  the  funil.niienial  weakne .s 
of  Hamilton's  analysis.    In  a  more  lecent  paper  I  have  pub- 
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li^hed  the  i^eneralisalions  f«ir  space  of  the  exjiuneni  i.il,  lunomial. 
mnUinomiai,  and  other  fundamental  theorems  of  aiulysis,  aac 
I  show  that  it  was  from  treatiiigvtnonvectafially  that  HaBlltoa 
failed  to  discover  ihem. 

Prof.  Knott  defines  a  quaternion  as  the  qiKi.icnt  of  two 
vector*.  Why  choose  the  qno'.ient  ;  is  not  the  pr o,liiei  always 
the  simpler  idea?  But  further  on  vcctor.s  are  iJcntitied  witi 
quadrantal  quaternions,  from  which  it  follows  thai  a  i^uateroior 
is  the  quotient  of  tvto  qunirintal  quaternions.  1  have  devotCvl 
some  attention  to  logic  ;  Uul  I  Tail  lu  ciUacC  any  meaning  out 
of  this  implicit  definition. 

Prof.  Knott  informs  the  reader  that  wheretis  Heaviside  xnA 
mvaelf  find  that  v'-u  =  il'uiti.<r  +  iPuldy"^  ^  d'ulJi^  the  real 
W'w  is  minus  that  qoaolity  ;  biit  he  does  not  esplain  why  Prof 
Tail  prefers  th«  uareal  V*at  in  hia  "TvcatiM  «•  Natural 
Philosophy."  A  fdeatUie  crilie  waaM,  iaitead  of  vtiag  ex- 
clamation pdait,  ptoeced  to  ahow  that  in  «va 
V  (vif)  *■  (V7)  «•  If  that  can  be  proved,  not  fran  aitf 
properties  of  iMiic  letters,  but  from  phyiicd 
ihea  I  shall  readily  admit  that  v  behaves  aa  a  veitorMhartkiB 
a  vector.  The  MHw/rateMA' lies  on  the  mints  laeii. 

Austhi,         May  6>         Aijnuuiiwit  M ACTAUAifs. 

An  Atnnospherle  PbanoiBenoii  in  the  North  China  ScZ 

rU  KiNi.  a  lecent  wintry  cruise  in  If. M.S.  C^u^luie  in  -he 
NortSi  lihina  Sea,  a  curious  phenotiienon  u seen  wli;ch  utay 
be  of  interest  to  your  readers.  '1  f-.c  ^liij)  «.is  un  passa^je 
between  Shanghai  and  the  western  ciitiaiicc  uf  ihc  famoas  in- 
land sea  of  japan.  On  34th  February,  at  10  p.m.,  when  in 
latitude  32*  58'  N.,  longitude  126°  33'  E.,  which,  on  reference 
to  the  map,  will  be  seen  to  be  sixlecn  to  seventeen  mile*  south 
of  ljuelpart  island  (south  of  thaXoMaapealasola)  tome  oauioal 
lights  were  reported  bj  the  oSen  of  the  watch  between  ibe 
ship  and  Moaat  Aacklaad,  a  wantahi  d,ooo  feet  high.  It  was 
a  windy,  cold,  moonlight  night.  My  first  impression  was  that 
they  were  either  some  fires  00  shore,  apparently  higher  from  the 
lioriioii  than  a  ship's  masthead,  or  some  junk's  "flare  op" 
lights  raited  by  nimgr.  To  the  naked  eye  they  appeared 
sometimes  as  a  mats  ;  at  others,  spread  out  in  an  irre;;ular  line, 
and,  beii»g  globalar  ia  form,  the v  resembled  Ounrsr  lanterns 
festooned  between  the  masts  of  a  lofiy  vessel.  They  bore  north 
(magnetic),  and  remained  on  that  bearing  until  lost  sight  of 
about  midnight.  As  the  ship  was  passing  the  land  to  the  east- 
ward at  the  rate  of  seven  knots  an  hour,  it  soon  became  obvir-us 
that  the  lights  were  not  on  the  lanil,  though  observed  with  the 
mountain  behind  them. 

On  the  followinj^  ntS^i'.  February  2s'h,  ahnut  the  'jame  time, 
10  p.m.,  the  ship  having  cleared  I'.ir;  Hainiltnn  was  steering 
east,  on  the  parallel  of  34  ,  when  these  cuii  jus  lights  were 
again  observed  on  the  same  Iieaiitij;,  at  an  altitude  of  3*  or  4' 
above  the  horiron.  It  was  a  clear,  >til!,  moonlight  nisjhf,  and 
colli.  On  this  occa^lon  tlicre  was  no  land  in  sii;ht  on  a  north 
l>earin>;  when  the  lights  were  hrst  observcil,  h.i;  soon  after- 
waiils  a  small  isKt  was  ]'.asst:i.  which  for  the  time  e.-Iipse.l  t'le 
lights.  Ai  the  ship  -steanirU  on  at  a  rate  of  seven  knots  an 
hour,  the  lights  maintamcil  a  constant  KMiiii^;  ina^nei ii  1  '>f 
N.i'W.,  as  if  carried  Uy  siijiiic  vc*sel  traveilmj;  ia  tlit  .same 
direction  and  at  the  same  speed.  The  globes  of  fire  altered  in 
their  formation  as  on  the  previous  night,  now  in  a  ma-sscd 
group,  with  an  oatljing  light  away  to  the  right,  thea  the 
isohited  one  would  disaupear.  and  the  others  wonid  take  the 
form  of  a  creseent  or  diamond,  or  ha^  fatoow^hinw  in  a 
carrad  line.  A  clear  reflection  or  glare  eeald  be  aees  on  Uw 
horison  beoealh  the  lights.  Throagh  a  tdescepe  the  globes 
appeared  to  be  of  a  reddish  coloor,  and  to  emit  a  thtn  snake. 

1  watched  them  for  several  boon,  and  could  distinguish  no 
perceptible  alteration  in  their  bearii^  or  altitude,  the  chan|>es 
uccuiring  only  in  their  relative  formation,  but  each  light 
maintained  it*  oval,  globular  form. 

They  rc-mained  in  sight  from  10  p.m.  until  daylight  (about 
5,30  a.m.).  When  lost  sight  of  the  bearing  was  one  or  two 
points  to  the  westward  of  north.  At  daylight  land  1300  feet 
high  was  seen  to  the  north  and  Borth-north-wett,  dktant  Ift^ 
miles,  the  mirage  being  extraordinary, 

Thu-,  these  h.;hts  were  seen  first  in  longitude  126'  33'  E..  and 
'a^'  in  Inn«;i!udc  llS'  29'  E.  At  fir^l  the  !and  was  behind 
ihem,  hiu  i  iring  the  greater  part  of  the  distance  run  it  was 
I  rty  live  or  fifty  miles  awav  to  the  n nh  ;  an  l  the  bearing  of 
tin;  lights  for  at  least  three  fourihs  of  the  lisi.mce  did  not  change. 
On  arrival  at  Kobe  I  read  to  a  daily  paper  that  the  ' '  UnliBOWo 
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IMit  of  Japan  "  had,  ai  was  customary  at  this  season  of  the  year 
WBcn  the  weather  is  very  cold,  stormy,  and  clear,  been  observed 
by  fitbenaen  in  the  Shimbara  Gulf  and  JajMacse  waters.  The 
Jitlck  went  on  to  say  that  these  Ughu  were  rcfentd  to  in  nativ* 
tdwol  t 'x>ks,  and  attribnted  to  eHMtrlal  phenomtrm.  On 
ttcaiioaiog  the  matter,  hoiKVcr,  lo tfa«  IcuiDg  Euiopcans  in 
Yofcohama  and  T«kiai  they  tfifmtA  to  him  so  kROwiedge  of 
Ac  mtter. 

Captain  Castle,  of  II.^f.5.  LfOHder,  informed  me  that,  not 
long  ago,  the  officers  of  his  ship  saw  lights  in  the  same  locality 
whieh  ihey  thought  at  fir<t  were  caused  by  a  ship  on  6re.  The 
comit  of  Ihe  vessel  was  altered  at  once  with  a  view  of  rendering 
■■llmBn„  bat  finding  ttwt  the  lights  increased  their  altitude  as 
be  ■pptoMhod,  he  etttibaled  ihem  to  some  irolcank  dtititrbence, 
and  being  presse<i  for  time,  lesunied  his  course. 

The  background  of  high  land  seen  on  the  first  night  dispels 
all  irfe.i  of  !'ii-<e  futracirtlin.-try  Hc;hK  being  due  lo  n  iHsiiant 
V  icsni  i.  'I'lic  unif  irmity  of  the  hcarirn»  renders  tlic  theory  of 
thi. ; I  liciriL;  lirr-,  ■  111  the  shore  mo<  ioi^robable.  I  am  iiicline'i 
((  The  lielicf  that  ihcy  were  '.omclhing  in  the  nature  of  St.  i  .lnio  s 
nrei.  It  is  probable  that  there  are  iravcllers  amon  *  the  mr'er* 
of  your  interesting  journal  who  b.ne  s<!en  nr  heaiil  of  this 
pbeaomeDoa,  and  will  be  able  to  desciibe  iis  '>ri);in  and  the 
almsphaie  amdiiioni  necaiMj  inr  III  aps  oArmco 

ClIAS.  J.  NORCOCK. 

H.M.S1.  Cantiiie,  Hoofboi^  Ajuil  loi. 

The  Greatest  Rainfall  in  Twenty>four  Hours. 

In  XATt^nr,  May  4,  Mr.  Clement  Wraggc,  of  Brisbane, 
conlidrii! ly  ;i— cti^  that  (Queensland  lia?  i^eaten  the  world's 
lecci.l  in  the  exit jordjnary  artinoint  recorded  on  February  3, 
VK-  .  -,5  7  inLhe-.  I  .im  sorry  to  have  to  take  away  such  an 
Tin«rnvi.it>!e  palm  fr  siu  <Jiifrriv!.md,  by  recalling  a  fact  well 
<nown  to  every  Indian  mc-.t- irolo^ist  that  the  highe<ii  recn'I 
rxlaot  l>elont;«  fi>  rhirnpunii.  in  Ihe  Kha<i!a  hills,  where  on 
Tone  14,  I  '^T'i,  40  M  inches  were  lecortieii  ni  the  twenty-four 
hour*.  Not  uiily  so,  but  on  the  I2ih  jo  inchc-.  f<-;l,  and  in  the 
four  days,  from  the  t2tb  to  the  15th  inclusive,  ns  much  as  102 
inches.  Of  course  the  effects  were  not  so  di«r<*ti  ms  in  this  case, 
as  indeed  such  a  state  of  things  is  little  rcm  ivcii  fn  -m  the  normal 
at  Chira  in  the  early  part  of  June,  bu;  1  have  a.  very  clear  recol- 
lection of  it  as  I  was  at  Chirapunji  on  tb«  ISlh  and  13th,  and 
aot  far  (ro«n  it  oo  the  memoiable  [4th. 

Tbecondilioos  whkhbsvooccariod  In  Qooeaataad  and  the 
Nonb  Island  of  New  Zealand  dwiaf  tlw  last  sia  oictilhs  have 
been  a  lenarkabla  oaaopU  ofpstibMBtalMonnab,  and  though 
tbe  total  Banber  of  ntiowil  cnoset  inky  still  be  wanting  to 
eaptaio  eveiythine,  one  or  two  were  evideMly  in  operation 
when  I  was  there  from  October  to  |anuary.  and  I  am  confident 
that  from  ihe  empirical  law  of  persistency,  coupled  with  a  few 
rational  inferences,  a  forecast  of  impending  floods  could  have 
becQ  made  and  can  be  made  for  tbe  fiitnre,  mncb  in  the  same 
way  as  tbe  general  ^lacicr  of  tbe  nouooo  can  be  foretold 
in  India. 

May  13.  £.  DovcLAS  Akchibalo. 

A  Outt-wbJrl  or  (?)  Tonindo. 

Ix  Xatitrs  (vol.  xl.  p.  174)  yon  kindly  allowed  me  to 
describe  n  dust-whirl  seen  to  originate  00  a  heated  dnst'covercd 
highsvay.  The  pbsnomeoon  has  just  been  repeated  under  much 
simitar  circaraitanoes,  only  in  this  instance  the  column  of  dust 
after  oscillating  to  and  fro  on  the  highsray  for  abont  halfa  minutr, 
move<l  rapidly  away  in  a  curvilinear  path  in  a  nonberly  direc 
lion,  the  tower  end  of  the  whirl  catching  ap  loose  material  in  iis 
track  where  it  touched  the  ground,  which  it  did  at  intervals  of 
from  ten  to  fifteen  ](ards,  carrying  the  strawy  litter  from  a  straw- 
berry beU  upwards  of  50  yards  in  the  air.  It  appeared  to  di>si- 
paio  into  thfti{«p<rr  air  when  erafising  a  meaifow  some  300  yanU 
Uom  its  plifj  of  rigin.  The  characteristic  "  swish  "  of  the 
ra«hiiig  air  was  very  ma^kprl,  and  the  four  motions  common  to 
all  tornadoes  (see  I.itir.  hinh-y'-.  "Character  of  Si\.  liar,  !retl 
T<'>rn5do,c-5 " ),  vit.  whirling  Itoni  rij^'ht  t'l  left,  ])ro;;tt*»sive  motion 
■  '^irr  r.  a  nirviliiir.ir  Ir.-.i.!,.  ;!ie  iii;i|i;n;.;  ii[>  and  down, 

were  ail  'li-'inclly  tuccd.  The  queslinn  therefore,  naturally 
ari«i-  C.Tti  lhc->i-  d\i>t-»  liirl .  he  torn.id  les  in  mioittlure  ? 

Condaiion^  at  the  time  oi  the  occuricRce  ; — ti.tti-,  Thursday, 
May  II,  1S93  ;  time,  II  a.m.  Corrected  Ijnroiiictcr,  30.327 
(filtin;;  slightly).  Hry  bulh,  66'.5;  we;,  5 1  ^  rtl,  hum. 
>5  per  cent.  Wind,  sou;'i  :  force,  l.  Sonic  u])[if-r  cirruj 
radiating  from  norih-east,  and  drifting  slowly  from  north-west, 

jfo.  1330.  vol.  4S] 


showing  top  and  bottom  arcs  of  halo  at  10  a.m.   Bhch  bnlb 
>»  vatM  lA*.ii  weather  very  warm  and  dry. , 
Orsllield,  May  II.  J.  loTKU 

What  becomes  of  the  Aphis  in  the  Winter? 
I  HAV  E  spent  many  weeks  this  spring  closely  observing  the 
budding  trees,  with  the  object  of  discovering  in  what  conditioB 
of  life  the  aphis  spends  the  winter ;  as  the  result  of  my  obser- 
vations, which  were  nmdc  Mldor  ibin  microscope,  I  bdwm  that 
the  aphid.-e  during  the  anlvma  (or  as  many  of  them  aa  have 
reacbed  the  rtate  of  reproduction)  attach  themael«at  to  the  stem 
of  tbe  tree,  wllb  their  young  imide  Iben,  In  mtiCh  the  same  way 
as  the  female  members  of  the  doeely-allicd  family  coccidte 
do.  In  course  of  tire  the  mottwr-aphis  becomes  simply  a  dried 
■  '^\n  >tvx\vz  as  a  p'  >tectton  to  the  young.  When  the  warm  days 
ot  .<!i:'iii>^;  Lume  these  arc  developed  and  easily  make  their  way 
through  the  skin  and  crawl  on  to  the  yoong  leaves,  there  to 
beein  their  work  cf  sndting  and  rcpvodnction. 

T.  A.  SRARrc 

Soot-flgurcs  on  Ceilings. 
Mav  I  suggest  a  distinct,  if  not  an  alternative  cause  for 

Prof.  £.  B.  I'oulton's  soot  figures  in  NATt;ai,  April  37th? 

The  ceiling  plaster  is  vcty  porous,  except  where  it  is  in  contact 

with  the  jolstf,  etc.  At  such  pointa  very  little  depoMt  occori 
compared  wilb  ihe  ipafics  where  tbe  hot  «r  is  vigorously  diffas* 
ing  tbrongh  into  tb«  cold  qpeoe  above.  1  suggest  thin  became 
I  am  very  familiar  with  a  Urge  celling  where  the  rafters  ere 
thus  picked  out  in  light  shades.  Even  tM  lath*  «e  picked  out, 
but  less  distinctly.   The  main  bolts  likewise  show  dark,  as  in 

I'rof  Pouitnn's  sketch,  as  if  there  were  an  alr^tmee  by  them. 
There  is  no  perceptible  difTerenceln  tlM  figsres  near  the  centra) 
chamlelier  (:.jm  those  in  the  corners  remotest  from  heating 
taiivCi.  Ihe  bombarding  pattern  is  often  very  well  shown 
where  super-heated  srater  pipes  run  along  a  white-washed  wall. 
The  effect  of  every  tittle  brrak,  evert  a  nail  in  the  wall,  is  most 
striking.  J.  Ed.muno  Clask. 

A  Difficulty  in  Weismanniam  Reaolved. 
In  my  letter  of  the  tst  inst.  an  omission  of  parentheses  and 
quotation  matks,  which  I  omitted  to  note  on  the  proof,  altera 
the  sense  of  the  paragraph  with  quotations  from  the  "Oerm 
Pl.ism,"  pp.  434  5.   It  should  be  as  follows  : — "  The  note  tuns 
thus  :  '  Compare  Marcus  Harlog,  Natube.  vol.  xliv.  p.  102,' 
(the  reference  omits  my  letter  of  Oct.  31,  1891).    'The  deductions 
made  by  this  author  are  logically  correct  but  are  no  longer  justi- 
fiable.since  I  myself  have  gained  further  insight  into  the  problems 
concerned.'  "  Hie  absence  of  tbe  inverted  commas  disguises  this 
I  recognition  by  Weistnann  of  tbe  validity  of  my  objections,  and 
of  the  consequent  change  la  his  own  views. 
Cork,  May  IS-  Makcus  Hartoo. 


A'£77iE:5. 

The  Hon.  Ralph  .\berctomby  has  given  to  the  Royal  Society 
of  New  S.'urh  W.di  N  the  sum  of /'too,  which  is  to  h.' nffcred 
at  prizes  with  liie object  of  bringing  about  exbstistive  studies oi 
certain  fcitures  of  .'\ustralian  weather.  So  far  only  one  fcnture 
has  been seiectedt  and  a  prise  of  £xi  is  now  offered  for  anna* 
hanative  slndy  ofihe  well-lmown  **  Souiheriy  Bwater."  It  isnn. 
rlersto.j  l  ihn!  tM  rss.iy  which  icQs  nrit  deal  fully  with  the  follow- 
ing  poiots  wiU  l>«  cu.is.iileted  ; — (it  The  moliuas  of  the  various 
strata  of  clouds  for  some  hours  preceding,  at  the  time  of,  ^ml 
following  the  "biuster;"  (2)  the  weather  conditions  which 
lead  np  to  and  foUcw  the  "bomter,"  with  weather  charts  of 
Australia  far  th«  dny  of  nOMtfCMenDd  tbn  Mlowiiie  day ;  (3)  tbe 
general  conditions  which  modify  the  character  of  the  "  burster ; " 
14 1  Th.'j  .^rc.i  of  ilic  "  1  uriter  "  and  its  track  ;  (5)  barograph  traces 
■.howiug  the  th.ioges  of  pressure  during  the  "burster;"  {6; 
the  direction  and  character  of  wind  preceding  it  ;  (7)  the  relation 
of "  bufsters  "  to  rainfall.  The  essay  must  not  exceed  50  pages 
of  foolscap,  and  most  be  sent  to  not  later  than  March  31,  1894. 
It  must  embo<ly  studies  of  several  "bursters,"  and  must  bo 
•  chiefly  the  result  of  original  research  of  tbe  author,  btit  authors 
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are  not  deliancij  from  making  use  of  aay  available  iiifor- 
matioo,  ^idilnbcd  or  odienriie,  on  ihe  subject.  A  photo- 
giaph  of  etdl."l>imtcr"deai!ribe(l.  giving  a  dMncteiutic  vkw 
of  ibe  cloud  totLcIwnUj  if  poaible,  be  isBt  with  tlx  emy. 

Dk.  V.  WiiT";  bren  appointed  ordinary  professor  of 
\  ouny  at  tbe  University  andDiiecCor  of  the  Botanic  Cardeotat 
Ckmilanii. 

A  M'ji-i'  disaitrous  lamisiip  occitrc!  on  ilir  ni^ht  of 
May  iS,  at  Vaerdalen,  in  the  dUirict  of  Is'oria  Trondhjem. 
Vaerdalen  is  a  straggling  country  town  with  about  6000 
iDhabitant^  wd  is  anagricnltanl  c«nlre.  Hie  Unditip  occaned 
in  the  onttkirtt  of  the  town,  where  there  itre  ■  nmnberoffcoues 
occupied  by  peauintt,  encli  f.irmin^  his  own  land.  The  snbsi- 
denoe  was  so  sudden  aod  icvere  that  between  thirty  and  foriy 
of  these  r.armhiiusrs  fell  instantaneously  in  ruins,  Icaviu); 
scarcely  a  wall  standing.  Twenty-two  of  the  demolUhcd  houses 
were  of  considerable  site,  and  many  people  were  asleep  is  them 
-when  the  cMMtropbe  IwppeiMd.  Tbe  Bumber  of  victims  it 
eftlmited  at  etow  npon  one  hitiMlred.  The  loet  of  property  ii 
very  great.  .Vci  ording  to  a  Rcuter's  telegram,  from  which  we 
learn  I hese  details,  the  most  fruitful  pan  of  the  Vaerdals-Llv 
Valley  lies  nndcr  a  mais  ofnnMl  aadilime^  Had  it  b  iMtnd  that 

further  landslips  wi'l  occur. 

DuKiKG  the  past  week  the  day  temperalum  OTer  the  British 
Island*  have  been  mostly  below  76*  in  IheMMh  «ad  wccti  while 
In  the  north  of  Scotland  temal  of  the  ■naaimum  teaJiiiige  have 
not  eseeeded  55*.    On  the  iSth  Inst,  rainy  weather  had  heoome 

general,  wUti  I lumderstormt  in  nnny  places  j  on  that  morning 
vDuic  heavy  falU  were  measured,  A rdrossan  reporting  0.75  inch, 
York  074  inch,  L««t;liboro«gh  ffoiadi,  and Jeney  0*91  inch, 
while  on  (be  (oitowioe  days  laree  anonRti  woe  neanred  in 
variOM  parti  of  Ireland.  A  small  depression  tyine  off  the 
south-east  coast  of  England  on  Sunday,  the  2ist  insl.,  aUn  I 
brou(<h(  over  half  an  inch  of  rain  to  that  part  of  the  country,  | 
while  in  thr  caily  ji.art  <if  ihc  present  week  the  tlistrib jlion  of 
ntaioipheric  [lui-ture  wm  rntnurable  for  further  falls  over  the 
country  generally.  The  U'okly  W'Mtktr  Nffort  of  the  2cnh 
inst.  showed  that  the  excess  of  umperatue  for  that  week  ranged 
from  4'  In  the  northern  districts  to  6*  in  most  parts  of  Engl.\nd, 
that  the  rainrjil  was  rather  less  tlian  tVic  mean  in  the  noilh  of 
Scotland,  and  equalled,  or  exceeded  it,  in  a'l  other  (li^'rii:ts. 
From  the  beginntn;^'  of  llie  year  itiere  is  a  ilelicit  i:i  .-jll  ■:li^:^L•s, 

amiMuling  to  5*3  inches  in  tbe  west  of  Scotland.    Bright  sun- 
shine was  lielow  the  average  amonnt  in  all  districts. 

A  ?Ai'£K  on  "  Wreck-raising  in  the  River  Thames  "  waa read 
hy  Mr.  C.  J.  Mgcei  engineer  to  the  TbaoMS  Conserrators,  at 
themeatfafigof  the  Institntion  of  Civit  Engineers  on  May  16. 

Mr.  More  mentioned  that  duiinj  ihc  past  eleven  years  seventy- 
four  steamer*  of  JJ,  75S  tons  regiuer,  lifty-four  sailing  vessels  of 
<i,  tuns,  and  three  hundred  and  one  barges  of  11,956  tons, 
being  a  toui  of  7^1842  ton«  register  of  shipping,  had  been 
raised  kif  the  CoMsetenncy  lighten. 

Tut!  death  of  the  well-known  engineer,  Mr,  E.  A.  Cowper, 
itannowMed.  He  was  in  hti  seventy-fourth  year.  Mr.  Cowper 
displayed  nnch  ingenidtf  as  an  inventor,  and  was  eonneeted 

with  many  technical  institutions,  including  tTic  Insti-iLiiiin  of 
Civil  Engineers,  of  the  council  of  which  he  wai>  a  member,  the 
InMiiution  of  Mechanical  Cnuincers,  of  which  he  was  president 
in  iSSo-Si,  .ind  the  Iron  and  Steel  In<^litute. 

A  MAP  of  the  smokes  of  r.nris  has  been  recently  prepared  by 
M.  Poubert,  of  the  Tour  Saint  Jacques.  Tbe  idea  ia  to  note 
the  position  of  the  principal  Csctofy  diimneySi  10  observe 
dorinc  th«  day  the  emiaslon  «f  amohe,  thee  to  indicate 
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on  the  map,  for  each  chimney,  by  means  of  circles  of  rariooi 
sixes  and  tints,  the  extent  of  the  anisanoe.  There  are  obvioas 
defects  (as  If.  Delahaye  pnlntt  out  in  tbe  Rttmt  indttOrit^ 
in  such  a  mode  of  reprecMtatioo.  Thus  no  aeeoont  b  tnleeB  ef 
smoke  from  the  environs,  which  materially  affeetk  Farisian  air. 
The  l)!.acls  p.ailicles  cniiltcd  from  factory  clilinnrys  in  some 
casei  sink  rapidly,  but  in  others  are  long  maintained  in  suspen- 
sion. Then  there  is  the  large  emiaidon  of  aenoke  from  private 
dwelUoga.  U.  Delahaye  manifcaU  some  partiality  for  cti; 
smoke ;  he  remarks  on  hs  aatiieptic  properties  in  tloM  of 
epidemic,  and  on  the  screening  aCtion,  Wliefthy  it  picecats 
loitic:!  of  heal  by  lajjutioa. 

A r  the  meeting  of  the  Linnean  Society  of  New  Sonth  Wale* 
on  .M.iLch  Jij  I'lof.  L>avid  C'lntribu'.ed  .1  iio;c  on  ihediscovery 
himot  thc  mineral  spheae  <«  j<t'M  t:i  graatle  at  the  Uathurst  water 
works.  In  the  Liicst  edition  of  his  work  on  the  minerals  of 
N'ew  Sovtb  Wales,  Prof.  Liversidge  has  described  a  single  well- 
fanned  crystal  of  sphene  from  New  Sonth  Wales,  hot  tbe  exact 
locality  from  which  it  came  t>  uncertain.  In  the  Bathurst  granite 
Cfysl.iK  of  sphenc  are  .^bundanl,  .in  1  .Mry  in  v.tt  from  j'jth  up 
to  1  inch  in  lon>;est  di.^meier.  I  h«  cry>taU  are  of  a  very  deej^ 
brown  colour,  aad  feebly  tfaaslucca»  .  In  chemical  compostiioa 
the  muMtal  is  a  compound  of  silica,  lime,  sad  titanic  add. 

M.  VKMtlft  haa  a  note  in  the  Jenmtd  it  ftyffifufvn  no  CX' 
ptanation  of  the  rotation'  of  the  phine  of  polarisation  in  s 

magnetic  field  based  on  de  Reusch's  experiments.  From  the  ex- 
perimenlal  fact  that  a  inle  of  Iiircfi ingen;  )>tatei  in  which  the 
principal  seciioBs  are  arranged  helically  rotates  the  plane  of 
polarisation,  it  follows  that  a  birefringent  body  turning  aboot  a 
direction  perpendicular  to  its  optical  axis  will  rotate  the  plane 
of  polarisation  of  a  tay  whteh  traverses  it  paraild  to  the  axis 
about  which  it  is  turnini;.  For  if  the  h  i  \y  i%  ^uppi)«cd  divided 
into  a  series  of  plate*  by  pl.irjes  pei pemlicuUr  to  the  axis  of 
rotalii';!,  while  the  light  is  liaver'^ing  the  first  plate  the  body 
Will  have  turned  tbrouj{b  an  angle,  and  therefore  the  princlpi! 
plane  of  the  second  plate  will  t>c  inclined  to  the  direction 
which  the  principal  plane  of  the  first  plau  oecnpied  whea  the 
light  pamed  through  it.  Thus  if  the  speed  of  rotation  is  oom- 
jiarakle  with  the  velociiy  of  light  the  pl.inu  of  jjijlsrisation  will 
be  rotated.  'I'hi^i  beini;  so,  the  author  makes  the  hypothe<i' 
that,  in  a  magnetic  fieUI,  at  any  given  moment,  the  nragneti^ 
stress  at  a  point  on  a  line  of  force  is  only  exeiied  in  a  certain 
azimuth  normal  to  thodimclio*  of  the  liM^  «»d  tbnt  th«  pUne 
eontnining  the  poftloo  of  iho  llae  of  lim«^  nnd  ihn  dlivction 
of  this  stress,  turns  about  the  direction  of  the  line  of  force  with 
a  vehjc^Jy  piopurlioiwl  to  the  iiiten»i(y  ut  ihe  magnetic  field  at 
the  point.  llcQce,  when  a  substance  such  as  carbon  bisulphide  u 
placed  in  a  magnetic-field,  this  magnetic  slrcis,  transversal  to 
the  lines  of  toite,  causes  the  body  to  become  birafiriflgeBl. 
whh  lu  ptineipai  plane  cornddii^  with  the  dircctibn  of  this 
stress,  and  if,  as  is  supposed,  this  direction  rotates,  the  principal 
plane  will  rotate,  and  the  substance  will  exhibit  magnetic 
ro'.atriry  pnwci.  The  .ib.ive  cx[)liriation  accounts  for  the  fac 
that  tbe  directioo  of  the  rotation  is  independent  of  tbe  direction 
in  which  the  119  of  li^t  trmvenes  the  m^gtetie  fiehL 

Tiie  otensivn  nieaiehca  of  Felitt  have  shown  tho  cen- 
sidemUe  chaitge  piednngd  In  llm  vahie  of  the  diffecom  «f 
potential  between  the  layera  of  air  eovering  two  metals  in  eon- 

lac!  by  the  lent  chemical  or  mechanical  alterati'>n  vjf  the 
sutlaces.  In  the  yctirna/  Je  Phyiique  for  May  M.  Gouic  de  I 
Villemont^  describes  his  attempts  to  prepare  metallie  sorfaces 
which  shall  give  a  constant  diSerence.  For  this  pnipose  be 
deposits  the  metal  by  etectrolysli  on  plates  of  copper,  or  on 
small  lead  shot,  and  has  studied  deposili  of  iron,  nickel,  rinc. 
and  copper  made  from  solutiuatt  of  different  salts,  at  lem]H:ra 
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iurt»  nDgiog  fioai  lo'  to  40"  C,  and  with  varyint;  current 
dcn»iiie».  The  method  adopted  to  determine  the  <liflcrcni:e  yf 
pLilen' i;>l  ci'ii^isti  in  foriniiif;,  witli  jIk-  tuu  jilalcs  which  are 
being  experimented  nn,  a  condeniier  having'  it«  |>l«tet  joined  bjr 
•  wire  in  which  an  opposing  electromotive  foKt  COidd  bc  p(a> 

daouL  The  m^utiom  tbe  «Mbor  arrivcf  M  m,  thai  tha 
dtRieicnee  of  polentJal  at  tbe  point  of  contttct  of  two  elect  ro- 

lyticaHy  dcpo'iteil  layer*  of  the  »aiiic  mcMl  ii  indcu'-ndcnt  o\ 
the  density  of  the  current,  and  of  the  lem|icrature  ami  com- 
patUiOM  of  tbesolntiooused  in  forroiiig  the  deposit.  He  also 
tads  Ifeat  twa  deponto  prepared  at  diScKat  times  are  ideolkai, 
xttA  cive  no  cMlaet  dUTercflce  of  potenlial  eveo  when  «i  nodi 
as  a  month  elapses  bctweeo  their  preparation. 

An  improved  appaatu  for  exhibiting  the  phenomena  of 
{aseonSillffiiiioaudcKTibedby  PiDf.  V.  Dvoiik  in  ibe  Ztit- 

itUritt  fur  r\\':t!:alischtn  Vmlerrichl.  A  poroui  pot  »nch  as  is 
•«ed  for  galvauiw  batteries,  but  in  a  fresh  and  clean  condition,  ia 
well  closed  by  a  grcaioU  cork  through  wliich  a  bent  ^;l.vss 

read  and  a  glva  tobc.  Tbe  tube  is  attached  to  a  narrow  india- 
rabiber  lube  IfiH^Wf  to  a  horizontal  capillary  gla»  tube  ending 
in  a  small  cup.  Theoplllaiy  tube  caotaim  a  diop  of  alcohol 
which  serves  at  an  hidlcalor.  The  earthenware  pot  Is  pUoedin 
an  inverted  position,  the  glass  rod  servinL;  is  s  handle.  A  tray 
of  salphnric  acid  conlatoiog  pieces  of  ^inc  is  placed  under  an  in- 
verted beaker,  whiA  Collects  the  hydrogen  evolved  and  is 
then  slipped  over  the  poims  pot.  The  gaa,  enlering  the  pot  by 
difltaaaoa  taore  npidlf  than  the  air  leaves  it,  diim  ibe  dmp  of 
alcohol  quickly  outward.  A  similar  effect  is  produced  hy  coal- 
Cis,  and  the  opposite  effect  by  carbonic  actd  or  ether.  This  may 
also  >.c  strikingly  shownt.y  li^litly  breathinc  into  the  beaker  and 
applying  it  to  tbe  porons  pot,  when  the  displacement  of  the  drop 
will  in^cBtes  ibe  pratcnce  of  the  heavier  gas  in  tbe  breath. 

It  is  a  common  bf  lief  in  In  K.i  t?iA',  ifat  .>')i.i  is  killrd.  and 
tbe  remains  are  left  in  a  bun|>.)Iaw,  Mhers  of  the  species  will  l>e 
attracted  to  the  spot.  \  correspondent  of  the  Pionter  ^f<lil 
feeoids  aDinddcat  which  appears  to  indicate,  aa  be  says,  that 
Thete  Is  sosaetraib  io  tbn  theorjr.  Aboot  nfaic  nealbi  agoCot. 
!id«:rton  killed  a  very  large  cobra  in  the  oomporad  of  bisbnnga- 
Io*  at  Iiinapore,  and  had  its  skin  staffed  and  set  up  by  a  native 
mochce.  Since  tlien  lllc  i-:ii.ound  has  hcen  infesird  tvith  these 
(nnkes,  and  no  less  than  eight  fuit-gruwn  cobras,  measuring 
from  4  fr.  Sin.  to  $  ft.  4  in.,  have  been  killed  there;  one  of 
which  waaaittiivupi  with  its  hood  extended,  eoateoiplating  the 
bdue  where  the  renMlas  of  its  p»esetved  ftiend  «mre.  It  Is  a 
curious  fact  ihst  every  ionVe  when  found  was  mnkinj;  in  the 
direction  of  the  buii<;Aluw,  .md  most  of  them  showed  fight  when 
tackled.  The  last  t*rj  were  \sithin  a  few  feci  of  cad)  other, 
when  Col.  Ilderton  kille<l  ibem  with  a  stick,  and  wereadvaociog 
op  tbe  carriage  drive  together.  No  cobms  h»ve  been  seen  in 

other  parts  of  the  station. 

Mr.  Hore  Htr.Nrsa.  writing  in  the  ytfiwwa/ ^ /;iir  /i»yai 
A^rimtlttral Md  Commtyciat  S>Kiel/  of  Brjttjh  CMUHm  OB  gold 

in  tjtat  cdoofi  sajr*  that  the  explorer  has  no  lewen  lo  penetrate 
tellier  tban  t«o  buadrad  miles  Inland  for  the  dtseovery  of  new 

and  extensive  gold  fields,  but  that,  if  he  desired  to  extend 
research  further,  the  deb.ilable  land  between  the  colony  and 
;he  Prxrilian  possessions  in  the  south  wrmld  otTcr  a  f.Tvij'.iraljle 
field  for  exploration.  Mr.  Heiitcr  has  t>ccn  made  acijuaioteJ 
vitfasoowpaitiealaaof  nac^ptdiliM  composed  of  a  party  of 
AMcricat  to  thai  part  sotneyeaia  ago..  They  discovered  abnn* 
daot  evMeoce  of  the  coantry  befaig  rich  in  prectout  metals,  bit 
the  h<">5tility  of  the  Indian*,  culminating  in  t'le  massacre  of 
nearly  the  entire  party,  prematurely  lernunated  their  investiga- 
tions, the  few  sur\  is'ors  mai;  ing  their  escape  srith  much  dilTiculty. 

Mr.  Htuuer  says  that  this  portion  of  the  Soudi  American 
OMiiBBnt  i<  hsbabited  bgr  various  Indian  tribes  vbo  are  beUevtd 
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to  practise  cannilialisni.  and  that  one  tribe,  the  Pianogholto<, 
un  the  coEiliEics  of  British  Gaiana,  are  well  known  for  their 
inveterate  hostility  to  strangers,  many  instances  having  been 
rccoided  of  their  having  repaiaed  and  murdered  boats'  crew* 
penemiing  to  thdreonntiy  ftom  tbe  BntUlas  aide. 

St:vi.RAt.  parcels  of  land itnd  fresh-water  mollusks  olleeted 
hy  Prof,  jmi  N.  Rovirosa.  maiair  In  tbe  Sute  of  Tabasco, 
Mexieo),  were  sent  but  sammer  to  tbe  Aeademf  of  Nataral 

Sciences,  Philadelphia.  As  some  of  thera  are  of  considerable 
interest,  a  list  has  been  prepared  by  Mr.  II.  A.  Pihbry,  and  is 
printed  in  the  late-^t  uisMlrtRTit  (Part  III.)  of  t!ie  Academy's 

"  Troceedings "  fur  1S92.  Tbe  list  is  illustrated  with  several 
ti^uits  brongbt  together  oa  n  single  plate. 

The  hulk  t)f  fine  sjloves  ]iroiluccd  in  Russia  are  made,  it 
seems,  from  foal  skios.  So  says  the  U.S.  Cansul-geoeral  at 
St.  Peteisbets  la  a  leeent  report  on  tbe  subject.  Very  tittle  Is 
done  in  Russil,  he  aiys^  in  tbe  aMunfiutuic  of  ||ovet  iiwa 
sheep,  goat,  or  kid  skins.  Much  band*laboar  Is  needed  to  pre- 
pare fo;jl  skitis  for  yloves.  and  it  is  doubtfal  whether  they  could 
be  proiitably  um:J  in  countries  where  hand  labour  is  dear. 
When  well  dressed  they  are  very  durable,  and  at  the  same  time 
delicate,  and  hive  a  great  advantage  in  taking  well  alt  sorts  of 
dyes. 

The  report  of  the  United  States  Coamiiisioaer  of  Fish  and 
Fisheries  for  the  fiscal  year  endiog  Jane  30^  1S89,  has  just  been 
iisued.    Among  the  appcodioes  is  an  elaborate  and  valuable  re* 

port  on  the  fisheries  of  the  Pacific  coast  of  the  United  States,  by 
T.  W.  Col1in:>.  The  scope  of  thi«  report  is  limited  to  a  considera- 
-.1  on  of  such  fisheries  as  arc  prosecuted  in  or  fr  )m  the  region 
emi>rnced  between  tbe  sottthern  eiitremity  of  California  and  the 
north-western  limit  of  W;is)iini;toD.  Incidentally,  a  somewhat 
extended  reference  has  been  made  to  certain  phases  of  lliheiy  in 
Alaska,  In  explanation  of  indastrfes  which  are  controlled  by 

ca]iitaribls  (•fSan  lUncisCo.  or  elsewhere,  and  con.-titute  a  part  of 
the  fishing  interests  of  the  region  speciaJiy  treated  of  in  tbe 
report. 

Tkf.  yournaJ  cj  (7<vA>^,  whidi  is  being  issued  from  the 
University  Press  of  Chicago,  promises  to  be  a  periodical  of 
much  intere>l  to  f;Lv:i!iK;ists.  Tn'o  numbers  have  been  pub- 
lished, and  among  the  contents  arc  papers  on  the  pre-Cambrian 
rocks  of  the  British  Islands,  by  Sir  Archibald  Geikie  ;  geology 
as  a  part  of  a  college  carriculam,  by  H.  S.  Williams ;  an  his- 
torical sketcb  of  tbe  Lake  Superior  regloo'  to  Cambrian  time, 
by  C.  R.  van  Hise  ;  the  Glacial  succession  in  Ohio,  liy  F. 
I^everett;  traces  of  Glacial  roan  i  a  Ohio,  hy  W.  H.  Holmes; 
and  the  volcanic  neks  of  the  A]id««,  by  J.  t>.  Iddingi. 

Messrs.  Gautiii ek  \'it  lars  et  Fii.s  have  added  to  their 
"  F.ncyclopt'die  Scieniifitjuc  dcs  Aide-Mc  noire  "  a  volume  en- 
titled, "Traite  Pratiijue  de  Calorimctrie  Chimique,"  by  M. 
Berthclot,  secretary  of  the  Academy  of  Scienoes.  In  the  same 
scries  have  been  puWisbed  **  L'Art  de  ChUTrer  et  DeehiiRer  let 
Dcpeches  Secretes,"  by  the  Marquis  de  Viaris  ;  "  Unites  et 
l^:t.-tlons,"  by  C.  E.  Cuillaumc  ;  and  "  Principes  de  la  Machfate 
4  Vapenr,"  bgr  E.  Widmaan. 

A  Vi  ii.u.stE  eontaiiiing  an  excellent  account  of  "The  Story 
of  the  Atlantic  Tc!ej;raph,"  hy  Henry  M.  Field,  has  been 
issued  by  Messrs.  Gay  atd  Bird.  The  "  story  "  is  one  of  pro- 
found inteiett,  imd  tbe  author  tells  it  vigorously  and  ciearty. 
Me  is  n  brather  of  the  hue  Cyras  W.  PieM,  and  has  therefore 
had  access  to  many  new  and  imtHinnnt  soaicea  of  infermatioo. 
He  does  full  justice  to  the  part  playrd  by  his  brolher  in  the  great 
cntcrjiri^c,  but  does  not  underrate  the  services  rcnilcrcdhy  *'  the 

i science  and  seamanship,  tbe  capital  and  the  uniiaunted  courage, 
ofEtitbnd." 
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A  -ECuND  cJiiion  tf  ^^r.  W,  \V.  Rouse  Ball'*  "Short 
Acccuiit  of  the  lliitoryof  Malhem«lic»  "  (reWewed  in  NaTUKE, 

vol.  xxx:x.  p.  263!  his  been  issued  bv  Mes-srs.  Macaiill.m  aivJ 

Co.  The  author  has  revised  the  book  oxid  made  some  cbtu)ge» 
io  d«laU,  but  he  explatm  ill  the  prabea  thtt  the  general 
chuacter  of  the  work— as  a  popolar  accooiit  of  the  leadioe 
ftcU  io  the  hiitofy  of  imiheaiaties-^rcBMas  voalleied. 

Messrs.  Cassell  a.nu  Co.  have  publitfaed  a  fifth  edition  of 
"The  Field  Natoialiit'a  Handbook,"  by  the  late  Rev.  J.  G. 
Wood  aad  the  Rev.  Theodora  Wood. 

Messrs.  Ashex  and  Co.,  Berlin,  have bCBiiA  the poblicat ion 
of  aieriesof  reprints  of  remarkable  writluft  and  maptfelat.ng 
to  melenroiogy  and  earthmat^netism.   The  series  hhandiomcly 

i  rinUii,  and  edited  by  I'rof.  G.  llellmann.  The  first  two  uum- 
bcfi  ate  I..  Keynroann'$  "  Wetterbiichlein  v.>n  wahrer 
Erkcnntniss  des  Welters"  (1510),  and  Pascal's  "  Kicit  dc  U 

Granite  Kscpcrience  dc  l'I\i[uiHt)re  Jcs  Liqueurs  "  (164S1. 

Messrs.  C.  GRirri.N  a.m>  C<>.  h.ive  published  the  tenth 
annual  issue  of  tlie  "  Year- Hook  of  the  ^^clentific  and  Learned 
Socielicaof  Gceat  Britain  and  Ireland."  The  work  comprises 
lif u  of  the  ptpm  nad  dorint  1S93  before  toeictic*  eon*'  ^ 
foortecB  deputmenia  of  leaeatcb,  with  the  nanMS  of  the 
authon. 

Mnns.  Friudlaxpbk  tt  Son,  Serlliit  have  pnUlahedanfai- 
auf^ral  dissertation,  prepared  with  a  view  to  the  attainment  nf 
a  doctor  s  debtee  at  G<>niiv.;eii,  by  Johannes  MUUer,  embodyini; 
Che  refill- >  of  re^>;lrLhe'i  0.1  tbe  anatomy  of  Conposilse.  The 
e>say  is  illustrated  with  four  plates. 

A  CATALOGUE  of  the  typ«  and  figured  ->;>ec!meos  ta  the 
il'j^lcil  Jeparluicnt  of  '.lie  Manchotcr  Minei:!!,  Oneiib 
Cullci^e,  by  Herbert  iioltun,  lus  been  iiiaued  a>  ui)<:  of  the 
"  Museum  Handbooks."  In  the  same  series  appear  an  "  Out- 
line Ctasii6calion  of  the  Vegetable  Kingdom,"  bjr  F.  £.  Weiss, 
afldasceondefitloiidrFKir.  Maneslfaishair***  Outline  aa>ai&* 
cation  of  the  Animal  Kingdom." 

TuK  Geological  and  Natural  Histor/  Survey  of  Minnesota  has 
published  a*  one  of  ila  BtUletlas  (No>  7}  a  volume  on  "The 
Manuanta  of  Minnesota."  It  isdcicttbcd  on  the  title-pago  as 
**  a  sctentilie  and  popiUar  occouBt  of  their  featues  and  habitL" 
The  work  {» lUMtmtod  with  twcntj-thrce  6ioi«s  and  eight 
plates. 

A  WORK  on  the  "Geology  of  the  Enraka  District,  Nevada," 
with  an  atlas,  by  Arnutd  Hague,  has  been  published  by  the 
United  Slates  Geological  Survey.  It  form*  tbe  twentieth 
volume  of  the  Survey's  "monographs."  The  author  explains 
ia  the  pielaoe  that  the  work  is  purely  geological  in  its  scop*  and 
is  mainly  a  careful  stndy  and  sumy  of  a  eompaiatively  small 

block  of  mountains,  which  may  be  designated  the  Eurr1<a 
Mountains,  but  which   should  not  be  confounded  with  <Ik 

i;uiek;i  iJiiriint;  <Ji>lrict,  .1*  s<vei.il  tj;!icr  welMnuwci  le^s 
tmpottoat  miniug  districts  tie  wholly  within  the  same  mountain 
ana. 

Tiir:  first  i>.att  ot  M.  K.  Tliirnat'4  important /7iwv  ^ 
Mjritima  has  just  been  published. 

A  RiM>ORT  of  the  remits  so  far  obtained  from  tloraniUler's 

botaiiRil  travels  in  ^ou'.heiu  TcrsiA  is  piiMished  Intlm  iU!MfAMV- 
tiiiiitn  ot  the  TbuhoKioa  Itotanicai  Association. 

Dk.  p.  H.  Mell  has  prepared  for  the  U.S.  Department  of 
.\gricuttttie«  vahiabte  rapoit  on  the  climalol^gy  of  the  oMloa 

plant. 

An  important  scries  of  wcll-cryiLiUiting  double  iulc^en  salts 
of  telluinni  with  poUMltiai,  rui>idium,  aad  cminnn,  Imse  been 
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picji.ueJ  by  Mr.  H.  L.  Wheeler,  and  arc  described  in  the 
4-ujierit  num1)er  of  tbe  "Zeitschrift  fur  .\nort^iriisc!ic  Cheraie." 
They  correspond  to  the  general  formula  M.TcIi,,,  where  '^I 
represents  potasiinon,  rubidium,  or  caesiau  and  K  chlorine, 
bromine,  or  iodine.  They  all  eryttaHise  in  octahedrons  belong- 
ing to  the  cubic  system,  in  this  leapeet  rcseaifaling  the  platioo- 
chlorides  and  other  kindred  doat»te  hatojjen  salts  of  that  type. 
The  ciyil.iK  of  the  t:hl:_iriilcs  po-*e->  u  lir i^hi -yjUi)-*  colijur, 
those  of  the  bromides  various  shade*  of  deep  red,  while  those 
of  the  iodides  are  quite  lilaek  and  opai^ue.    In  order  to  prepare 
the  chlorides,  telluriua  is  coaverted  into  tcllarioas  acid  by  meao* 
of  nitro-bydrodilorie  acid ;  the  solutioa  is  evaporalol  to  dryness, 
and  the  residue  dissolved  in  hot  hydrochloric  acid.  Upon 
adding  to  the  solution  of  tellurium  tetrachloride  so  obtained  an 
aqueous  solution  of  the  chloride  of  '.he  .ilka". i  mel  jl ,  a  crys;illiue 
precipitate  of  the  doubie  chloritie  a  obtained,    la  the  cakc  of 
the  cipsium  salt,  Cs.TeCI,),  a  precipitate  is  obtained  eveo  in 
very  dilute  solutions,  owing  to  the  difficult  solubility  of  tbe  salt. 
Upon  botliag  the  precipitate  dissolves,  and  on  cooling  brlOiaat 
little  yellow  octahedrons  are  deposiicd.    The  jirescnccof  excc« 
of  either  cxiiuni  chloride  or  lellutium  teliiichloride  is  quite 
imrtiaicn.il  :  iiio-.:fi!,  (he  s.ilt  nut)' be  recrystallise  I  from  a  vl 
tion  of  either.    Water  at  once  decomposes  it,  wiih  production 
of  a  voluminous  white  precipitate  of  tellurious  .ici  l  H  .TeO,. 
It  is  only  stable  iaaoltttioa  in  presence  of  a  little  free  hydro* 
chloric  add.    Concentrated  hydrodtlorie  acid  precii><tates  it 
ftnm  solution  in  the  form  of  microscopic  oc':ihetlri.  The 
rubidium  salt,  Rb,TeCI«,  is  more  soluble  so  thai  precipita- 
tion only  occurs  io  concentrated  solutions.    The  cry>tats,  more- 
over, are  usually  much  larger  than  tliase  of  the  ciuium  salt. 
The  potassium  snk,  KiTeCI«.  ia  ancb  bnm  aohible,  and  it 
even  deliquescent.    Aa  exoest  of  teUurium  tetrachloride  is 
necessary  in  iu  preparation,  aad  it  hi  best  obidaed  fa  good 
cr}siji^  by  spontaaeons  evapomtloa  of  a  dilate  hydvoehloric 
acid  solution. 

The  bromides  are  obtained  by  dissolving  finely  divided 
clcnientary  tellurium  and  caesium  bromide  in  dilute  hydrubioinic 
acid  containing  excess  of  bromine.  In  the  preparation  of  the 
dcsinm  ialt^CS|TeBra,  the  solution  is  effected  at  a  moderatcK 
elevated  tempeialaic,  and  the  conoeatrated  solution  deposit* 
krse  brilliant  red  octnhedrona  of  the  salt  upoa  eootiog.  The 
rubidium  salt,  Rh,TcBr„,  is  readily  obtained  in  magnificent 
deep  red  octahedrons  by  spontaneoos  evaporation  of  the  solu- 
tion prepared  at  the  ordinary  teuiperature.  In  pieparin;;  the 
potassium  '^ilt,  if  a  hot  solutioa  is  made,  octahedral  crystals  of 
the  anhydrous  salt,  K.TeBr«  are  olitauMd^  but  if  the  coa- 
centtation  is  eifcaed  by  spontaaeons  evaporation  light  red 
coloured  rhombic  crystals  of  a  hydcated  salt,  K,TeBr«'sH,0. 
ate  deposited.  The  iodides  are  prepared  by  aiUlilion  of  the 
alkaluic  lixiiJc  tu  a  iMjluliua  of  tclluuutta  acid  in  hydriodic 
ncid.  The  cxiiuni  salt,  C^Tel^,  i*  so  difficultly  soluble  tl-.i- 
it  was  only  obtained  as  a  finely  divided  blade  powder.  Toe 
rubidiam  salt,  however,  Rb^TcI*  is  mora  solnUe  and  is 
precipitaled  ia  adevowopie  Uack  oetiihndrons.  The  potassium 
salt  is  deporiled  la  the  hydrated  form,  K.,TeI«-2(I,0,  in 
long  monoclitiic  ptiiins  nliich  Io»e  their  waicr  of  cr\-'..il.i>.itif}n 
at  100- 115*  and  become  coovcfted  into  a  dull  black  powder 
consisting  of  the  anbydraos  salt. 

SiMi  i  I  ASi.LiusLY  with  the  above  worV  of  Mr.  Wheeler,  Drs. 
Mothmann  and  Schafer,  of  Munich,  have  been  engaged  ti: 
investigating    the    formation  of  double    halogen   salts  of 
the  alkali  metals  with  teUurinm  and  seleninm*  and  io 
the  currant  number  of  the    Beridile."  an  aecoant  of  some 

'  corre«|>on<lit)i»    seler.iutn    coiiipmmd-i    is    given.  .\nalogous 

(chlorides  were  tound  to  b«  incaiable  of  preparation  in  presence  of 
water,  but  the  cosraipoadinB  potaasiam  aad  ammowtum  sdeBlaa* 
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bromldet  have  been  obtained  in  good  t:ry5:i'is.    When  selenti 
acid  is  dissolved  in  hydrobromic  acid  and  to  tlte  solution  of 
selcnisin  (etmbraimde  tbus  formed  s  sohitioii  of  potnsiaro 

broin!(!e  n  adiied,  and  the  mixlure  eva|>orate(l  anJ  allowed  to 
coo],  a  deep  fir.ir.;;e-colonred  precipitate  is  pro^luced,  consisting 
(  f  '-til. ill  n'C-iUr  oct-ihcdruai  of  ;iol.i.i.i;ni  •rli.'nn,i:n  i>ror:iiilc, 
K.Seili,;.  These  crystals  are  dcci>!npti»etl  by  w.iier  liUs  Ihoseof 
the  tellurium  sails  previously  described,  a  colourless  solution 
being  obtuaed  which  contain*  seienioiu  and  hjrdrobromic  acids 
and  potaariom  hromide.  They  ditsolTC  wilhont  decompotitioo, 
\.  '*i:v  r,  in  dilute  hy  lrobrr>mic  acid  and  separate  from  the 
*.jiuuoii  again  upon  cvaporn'.ion.  The  ammr>nium  salt  'NH,I- 
SeBfj.  is  likewise  rcAiiily  ol  tained  by  employing  anl^I■,oIliu.^l 
bromide  instead  of  potassium  hromide.  A  precipitate  of  minute 
dark>CDloared  regalar  octahedrons  is  usually  at  once  obtained 
npoa  adding  the  ammonium  bro«iide«  and  the  mother  liquor 
after  filtration  yields  by  spontaneensevaporatlon  beadt!fal garnet 
red  octahe'lrons,  ii-,o  HScl  '-ly  f.iccs  of  the  cube,  which  frc  [ucnily 
exceed  liAlf  a  centimetre  in  diameter  and  exhibit  a  brilliant 
•eml'Oietaltlc  tnstfc 

Notts  from  the  Marine  Biological  Station,  Plymouth. — 
Last  week's  captnres  include  a  number  of  the  Laccrnarian 
Dtfaitram  tymH^firme  (OM  InAtridaat  eahibitincs  latenl  hud), 
aemni  «arieliei«f  the  A«tiidM  7%ae  {S^puHa)  spkyrcdita,  the 
HollBsea  J>/Wda/^«r</Ar,  Phmneaprrtavnii  .fijUdi- l!a  Aldtri, 
and  sf>ccics  of  the  Cuma^cin  genera  I^hf>)li:,  Ir'nir-r  .md 
P:tuJ<<uma.  There  has  been  no  noteworthy  change  in  the 
floating  fnuna.  The  following  animals,  in  addition  to  the  larger 
Bomber  nf  thoaa  already  recorded,  are  now  breedins :— lh« 
Actiniaa  CfHtitutfitina  (a  Ttalta  craaieinuty,  lh«  CuauoaaQ 
l\<uJiKuma  (trcari,i,\\\t  Brachyuni^«Mii#jC«rnAnaadmwAitMtf 
and  the  Kchinid  E<hinus  mitiarii. 

The  additions  lo  the  Zoological  Society's  Gardens  during  the 
past  week  include  a  Chscma  Dabnon  [(y>i  /^  ^ii.'u  /tor^an'ui, 
6  h*  Lion  iJ-'tiis  /e/<,  $  ';  from  South  Africa,  presented  by  Mr. 
Ftcdcffick  VanfhanKirby;  a  Mozambfa|a*  Monkey  (CVn-o/(Vyi«'ifj 
/fgifyi*nit,  4)  tnm  East  Africa,  presented  by  Mr.  Lewis 
Atkinaoa  j  a  Sybes's  Monkey  (Cercofiikems  ath'>-ul,irii,  s )  a 
Gametl's  Galago  {'Ja!ag.>  i^-n  >i,  t!i)  from  K.^st  Africa,  presented 
by  Mr.  Thomas  E.  C.  Kemitigton  ;  a  Ihana  Monkey  (Ctrci!- 
fitktsui  dtJ-na,  9  )  from  West  Africa,  presented  by  Surg.-Major 
S.  J.  Flood ;  a  Japanese  Deer  (CVrvicr  tik^,  i )  from  Japan, 
pctsented  by  Mr.  C.  J,  Laeat;  two  Emm  {Drmintmr  mmt- 
ktSandia)  from  Australia,  presented  bj  Mr.  Charles  E. 
MO  bom  :  four  Sociable  Marsh  Mawks  {/Ctttrkamus  socialiihs) 
from  South  America,  prcscntcit  by  Mr.  G.  R.  Gilisun  :  two 
Madagascar  Wearer  BirJs  {Fandia  miadagaKarientu)  from 
Madagascar)  presented  by  Mr.  Ginn;  a  Laughing  Kingfisher 
{Daai«  figamtta)  from  Australin,  pmenited  by  Mr.  W.  B. 
Brett :  a  Radiated  Tortoise  {TeOmlf  radiata)  from  Madagascar, 
presented  by  Mr.  B.  Smith  ;  a  Ilunnci  M  jiikcy  !.'ifaca:ii, 
litiUtti,  i)  from  India,  (two  Mexican  G.:ans  y/'cHeiof-i  />ur- 
furasitns]  from  Ccntr.il  America,  a  Wattled  Guan  {Uturria 
<crtineu/ata)  from  United  States  of  Columbia,  deposited  ;  a 
White-lipped  Peccary  (Dui'iyltt  /aiiaius,  i)  ftam  South 
AaMTica,  ao  Otaace-wingnd  Aoaion  ICAtymtit  Muamitu) 
fnm  SotMh  Aowrica,  twelve  Spotted  Salunandccs  (.Sa&aiMNidha 
>:wu.'><iat  Fur  ir-jan,  purchased;  n  Reindeer  {Xam^for  iatw 
da:,  i  )  bora  in  the  Gardens. 
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Oi/R  ASTRONOMICAL  COLUMN. 

Titt  ToTAt  Solar  Ecliks  (April,  1893).— In  C'/n/k... 
KtUttt  far  Mw«h  IS  (Nob  no)  M.  Dctlaadrea  giws  n  bfief  prc' 
nimy  aeeoofllnf  inme  of  the  mtia.  icwlts  ihal  he  hat  beef 
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l  ie  to 'j;.nhcr  iVrim  the  photographs  taken  by  him  during  the 
recent  total  solar  eciipse.  The  inslnimenia!  equipment  that  he 
had,  enabled  him  to  obtnin  p!i  )[  i.;rr.[>li>  uf  tlie  cuiDna,  to  study 
its  spectrum,  to  examine  lUc  cuiuiu.1  light  tn  the  mos:  refrangible 
part  of  the  ultra-violet  region,  and  lo  measure  the  rotation  of 
the  corona  by  the  method  of  the  displacement  of  lines  in  the 
spectrum.  The  coronal  photographs  showed  luminous  jets  of  a 
length  equal  to  twice  the  diameter  of  the  sun,  while  the  general 
outline  had  a  form  somewfant  nsual  at  times  of  maxima  spot 
frequency.  With  regard  Ui  die  spectroscopie  leiults,  the  large 
dispersion  that  was  eoiptoycd  in  one  ca^e  wns  IbaAd  to  have 
been  too  great ;  but  from  the  photographs  talm  with  the  email 
dispersive  iostrament  at  least  fifteen  new  coronal  and  cliromCHi 
spherical  lines  have  been  discovered.  Perhaps  the  most  inte- 
r.  ?iing  results  obtained  relate  to  the  rotation  of  the  corona, 
r.'ie  negatives  showed  the  spectra  of  two  points  exactly  on 
opposite  sides  of  the  corona,  situated  in  the  equatorial  plane  of 
the  sun,  at  a  distance  equal  to  two-thirds  of  his  diameter.  The 
lines  in  (he  spectra  indicated  large  displacements,  which  on 
measurement  were  fouiKl  to  correspond  to  velocities  of  5  and  7 
kilometres.  The  conclusion  to  be  gathered  from  such  a  result 
as  this  is  that  the  corona  must  travel  nearly  with  the  disc  in  its 
motion  and  thus  be  subject  to  its  periodical  rotational  movement. 

Ths  Eclipbs  of  April.  1893.-11  is  very  satisbctoiy  to 
hear  that  the  photographs  tahen  fay  the  English  patty  altBlted 
at  Fundium,  00  the  west  coast  of  Alktca,  heve^  on  chner 
eiamination,  turned  out  very  excellent.  These  Sesmt  cieat 
reason  also  lo  believe  that  many  old  potnti  may  be  desiw  1 
while  hope  is  also  entertained  of  raising  some  new  ones. 

FlNLAY*«  Pkriooic  Cohbt.— A  telegram  from  Kiel  birofms 
us  that  Flalay'a  eonsat  has  been  found.    It  runs  aa  folhMnt— 
tS  Mnyi  t6h.  tsm.  6s.,  Capetown 
R.A.  3SS*  30'  \V  N.P,  0. 95*  >' 
Din, 

VariablB  Star  NoMKKCi.ATt;RE.— Now  that  a  systematic 
means  has  been  adopted  for  numbering  the  minor  ptaaets 
«ai9  Aair  arfaile  era  fatly  teoocaiiaa,  netf 
coufiislea  h««  bcca  nToMed.  Jait  aa  it  wea  «Mi ; 
it  is  with  variable  stars,  many  ita»  heog  tenaed 
although  their  variability  hu  not  been  confirmed.  To  correct 
such  errors  and  to  eliminate  various  other  «ni:rce;  of  mis-oota- 
tion,  such  as  that  of  putting  a  catalogue  If.icr  in  front  of  the 
constellation  in  which  the  star  is  situated,  when  another  star  in 
the  constellation  is  so  known  in  the  star  maps,  Prof.  Chandler 
adds  a  few  notes  with  reference  to  the  catalogue  which  will  now 
soon  be  fiwthcoming  \A'.tr,tu^mUchc  Naihrickitn  3161).  He 
also  gjvea  a  partUI  list  of  some  of  the  letters  that  will  be  adopted 
to  avoid  fiuther  eompleaity. 

JUPiTiR't  SaTiILITbs.— In  this  column,  voL  alvlL.  p.  stS, 
we  refetied  to  the  important  work  that  was  being  earned 
on  at  Areqnipa  by  Prof.  Pickering  with  teferencc  both  to  the 
telescopic  appearances  of  Jupiter  and  hia  aystein  of  satellites. 
Since  that  tim«  further  observation*,  more  especially  of  the 
satellites,  have  occupied  his  attention,  and  an  accoont  of  tbem  is 
given  in  the  current  number  of  Astronomy  and  AUrctiytitt 
(No.  i.ts).  The  first  investigation  he  undertook  was  to  nnd  out 
whether  the  rotations  of  the  satellites  on  their  axes  were  retro* 
grade  or  direct.  To  do  this  the  alternate  lengthening  sod 
shortening  of  the  discs  were  minutely  observed,  use  being  made 
of  ihc  revolution  of  l^ie  earth,  since  it  is  on  tbt!>  account  (hat 
nfict  opposi(ion  with  dtrett  motion  of  rotation  a  Riven  phase 
will  be  presented  earlier,  and  with  rctrogndc  motion  a  ^i\tn 
phase  will  be  presented  later  than  if  the  ob>eiv.i'.ior,s  h.i.ii  been 
made  from  the  Centre  of  the  sun.  Working  with  the  first  s.itel- 
liic  it  was  found  that  a  ^cric&  uf  ubsicrvalion!.  occupied  about 
two  h  nir«,  snd  upon  the  hypothesis  of  a  tihtd  rotation  the 
synodic  period  was  i;|h.  jm.  55'*?.,  and  iiiion  a  r<trcgrad( 
motion  hy()Othe^ii,  Ijh.  3m.  10  S>.  The  conclusion  of  the  dis- 
cussion of  the  observations  here  given  is  that  the  rotation  is  pro- 
lialdy  rclro;;rade.  In  the  clear  air  of  Areqnipa,  and  with  excel- 
Ictit  uwtrumental  ci^uipmenl,  Prof.  Pickering  has  been  able  to 
make  many  quite  unique  observations.  We  have  meatioaad  bafaw 
the  flattening  of  the  disc  of  the  aecoad  satellite  when  ibam  lo 
undergo  as  ifflwitiiti^  This  afaacmtioB  bu  later  beM  caa* 
firmed,  and  thai  ahem  to  be  a  (emine  cbaerved  firnt.  The 
rcai^iaaee  of  the  third  aatelliM  aa  Jaaaaiy  a?  has  given  per* 
haps  a  better  aeries  ofdbaeratloM  01  thto  atmotpheric  effect. 
When  the  aatellita  wae  balfaROMwad  "it  waa  noted  that  the 
cusps  wesodiitlaeilyfaaBdedai  ia  tlwcueiritbtbefiui< 
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marttc  borinm,  Mweafimna  hieh  mosnUun  pnk."  Thai 
l«piter  !•  aot  MlMuniBOUl,  and  that  outside  its  dond  surface 
n  ultoatcd  a  rare  MmMpbera  capable  of  producing  a  measurable 
rvfradion,  are  two  of  the  resultt  o(  these obsemiiom,  and  takins 
the  refraction  at  the  cloud  surface,  the  mtoeO^'SO  X  e^t>S  {HO- 
bably  i»  not  far  from  the  truth. 

TiiK  Moon's  Surface  — Under  the  title  of  "TheMoon't 
Face,"  a  study  of  the  origin  of  its  feaioreit  W*  haw  heCoK  us  a 
small  book  of  Afty  pages,  containing  the  addreM,  at  MtiiinK 
Pmideat,  of  Mr.  G.  K.  Gilbert,  before  the  PbiloiepMeai 
Society  of  WaihiagtOD  [Bmlhli»t  vd.  xii.,  pp.  241-393).  After 
irividg  a  Aort  earvey  of  the  varioos  theories  that  have  from 
une  to  time  been  suggested  as  explaining  the  origin  of  the 
features  on  our  satellite's  surface,  Mr.  Gilbert  has  been  led  to 
put  forward  what  be  terms  a  "moonlet  theory,"  which  "not 
only  hanBoalaca  with  the  varied  details  of  crater  character,  hut 
aidctn  tlie  explanation,  and  even  in  ihc  history,  of  the  other 
featares  of  the  moon's  surface."  The  hypothesis  may  lie  staled 
•■follows  :— Previous  to  the  existence  of  the  moon  the  earth 
was  circled  by  a  ring  analoeous  to  that  which  surrounds  Sn'.urn. 
The  small  bodies  or  satellites  constituting  this  ring  in  tunc 
CraduaJly  coalesced,  first  into  a  targe  number  of  nuclei,  anil 
linally  into  one,  this  nucleus  t)cil)^;  our  moon.  The  Uin.vr 
craters  are.  to  u^e  Mr.  Gilbert'ii  own  words,  *'  the  scars  pro- 
iluot'd  liy  the  colli'.iim  of  those  minor  aggrejjatinti*.  or  mnoalcts, 
which  liL-t  surrcnilcred  their  indivirt-.tality."  In  (iiscussin^;  thi-s 
hypothesis  the  iin[uiry  H  c.irrict)  on  three  lines  :  an  iiivestit;^'  I 
tion  of  the  cllii>licity  of  the  hin:\r  craters,  cxiJerimcrital  invc' 
lit;a;ion  of  the  rel.Ttion  htt«fi'n  the  anj;Ic  of  incidence  and 
ellipticity  of  impact  crgtcrf,  ami  of  the  uibtlai  relations  atfect- 
ing  the  incidence  angles  uf  niuuiitels.  With  r^ard  to  some  of 
the  peculiar  features  of  the  lunar  surface,  let  us  briefly  refer  lu 
some  of  the  exj^lanaiions  given  here.  In  the  production  of 
small  crater*  small  moonlets  were  employed,  the  cups  being 
moulded  as  the  result  of  collision.  For  large  craters,  greater 
mooolets  are  supposed  to  have  been  in  action,  the  rims  rooad 
the  cava  heiw  mwed  partly  by  the  omiflow  at  tba  eikMB  of  tho 
cap,  or  tcwltmg  {n  uioiipiiieaml  of,  ikt  aniroMAit  |mnin  all 
direetiona.  Tho  centn)  eonn  te  MeomMad  for  ^  inp^ng 
that  tho  top  patta  of  tlM  walla  of  the  cap  an  ao  **iwinhiBfd  by 
the  efforts  of  healiac,"  that  they  oonteqnently  lUI  hMo  the 
centre  of  the  cnp  from  all  sides.  In  the  re|^  of  the  Mare 
Imbriore  be  supposes  tha:  a  collision  of  great  violence  occurred, 
dispersing  in  all  directions  a  deluge  of  material  "  solid,  pasty, 
and  liquid."  The  outrush  froa  the  Mate  Imhrium  thus 
introduces  the  elements  necessary  tO  A  hnad  classification  of 
the  lunar  surface.  Smooth  planet  MMM  produced  by  the 
liquid  matter,  parts  were  ground  or  acolplorcd  by  the  solid 
matter,  while  some  features  were  left  entirely  iintrnicheJ. 
.Such  ."ire  one  or  two  of  the  origin  of  Mirfacc  feature^  as  put 
forward  hy  Mr.  CiHiert  in  his  moonlet  theory.  That  they 
are  ingeni  ins  nncl  l.ick  not  interest  is  true,  d  ;i  tl-.at  the 
hypQthe5i.<  itself  i>  likety  fn  received  with  .inythin^  like 
favour  SL-ems  very  tioulnlul,  since  our  ]ire»ent  knowleil.:;e  of  the 
way  n.itiuc  wor'.;s  thuws  iis  that  the  Ij-.!  minor  at;i;rcg.ition.s  or 
ni  lon'cls  coulil  not  very  jirohalily  at"  in  the  w.iy  itidiLaIrd 
aliovc,  hfcaiisc  tl'.e  *tale  of  the  riucleus  aliout  that  time  would  be 
otic  rjf  inttn-c  heat  in  consciiucnce  of  the  toll L5io:;s,  and  there- 
foic  ivoulil  not  he  cajKihlc  uf  receiving  luting  impressions  as 
required  by  the  hyuothesis. 

AMfni'i:  Ci  ii.t  KMiN.  —  It  is  with  great  regret  that  we  have 
to  record  the  liea'.h  of  M.  Arn<  ilee  Guilleroin,  which  occurred 
recently  m  Irance,  .M  iny  of  our  rc.iders  will  have  read  the 
most  interesting  and  valuable  bouk^  whuh  he  urote,  ictliii;; 
forth  "icifntific  facl^  in  a  jui|iul.ir  li.;h'.  Of  his  many  wntin^i 
petlunK  tl;at  which  is  most  f.iiniliar  to  us  are  l!ie  volumes  entitled 
•'  The  Heavens  "  ami  "  The  Futceaof  Nature,"  as  traiisl.ik-d  into 
English,  and  it  is  only  .r|uite  lately  that  we  had   (.■c:aston  to 

notice  a  small  volume,  evidently  his  last  work,  dealing  with 
•stronoeakal  anbiccis,  nod  entitled  **  L' Antnca  HMdet," 
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Lieutenant  K.  Prakv,  the  explorer  of  North  Greenland, 
baa  been  lelnelantly  compelled  to  rcliiKjuish  hit  projected 
lectnring  tonr  In  Europe,  u  all  Ma  tine  moct  be  devoted  to 
prcpaitnona  for  bia  near  cipeditioD  umard  the  Koitb  PoUii 
wfafclk  ho  hepeato  oommenco  ihia  anauMr. 
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The  Governments  of  Sweden  and  Denmark  have  entrusted 
Prof.  Otto  Pettersson  with  the  planning  and  direction  of  n 
series  of  simultaneous  observations  on  the  physical  con- 
dition of  the  Skagerrack,  Kattegat,  and  Baltic  Sex  These 
observations  are  to  be  made  on  four  days,  three  months  apart, 
and  commenced  on  May  l,  1893.  Simultane<ius  oiKervati  ms 
between  the  Moray  Firth  and  the  nonh  of  .Shetland  *i.ul.l 
greatly  enhance  the  valtie  of  the  Scandinavi.Tti  results,  and  it  is 
[kjsmIiIc  that  the  Kiihcry  Unaril  for  Scotland  may  nndeitake  (Ua 
work,  at  least  on  some  of  the  observing  days. 

Captain  Richard  Pike,  well  known  as  an  Arctic  navij^ior 

in  recent  American  expeditions,  died  at  St.  John's,  Newfound- 
land, in  the  beginning  tif  .May.  In  l88t  he  conveyed  the 
Greeley  expedition  to  Lady  Franklin  Bay,  and  would  have 
brought  relief  to  the  party,  and  saved  the  gallant  explorers  from 
their  terrible  experiences  of  starvation  in  iSSj,  had  he  not  oa 
that  occasion  been  put  under  the  orders  of  a  United  States 
cavalry  officer,  whose  mismanagement  ruined  the  expedition. 
Captam  Pike'>  last  Arctic  work  w.is  the  tr:-.ns|»ori  of  IVary'» 
expedition  to  McCormack's  Bay,  and  hi^  return  iVir  them  m  the 
sealer  /,'//.■.  He  had  the  reputation  of  hciiig  the  (w^t  practical 
navigatorof  the  Newfoundland  Sealing:  i-leci,  .-ml  hs  <■  v|„-rifr,ce 
\v:ll  be  missed  in  connection  with   I-:culcr..ir.t  I'c.iry  •,  new  cx- 

(Kdition,  which  Captain  Pike  was  to  have  taken  north  ihi« 
summer. 

TiiE  anniversary  meeiisg  of  the  Royal  Geographical  Society 
will  he  held  on  Monday,  the  29tb,  at  2.30  p.m.  From  the 
circular  calling  the  meeting  we  observe  that  a  very  considerable 
change  in  the  com)>a«iiion  of  the  Council  is  contemplated.  The 

l're<;idcnt,  Sir  M.  F..  Grant  DufT,  d<>es  no'  <e?k  re-election,  in 
the  hope,  as  he  hinted  at  the  anniversary  dinner,  tint  his  "  leap 
into  the  gulf  in  the  cause  of  women  "  will  heal  the  icct-nt  dii- 
censions  in  the  Society,  f.t»d  enatile  the  scieniitic  woiX  in  which 
it  is  engaf^eil  to  be  ca.fivd  on  without  inieirupliun.  Mr. 
Clements  M.ir'..ham,  F.K.S  .  has  accepted  the  nomination  of 
the  Cottncd  as  President.  I'aptam  Wharton,  R.N.,  F.R.S., 
is  proposed  as  a  new  Vice-President,  and  the  folIoHint,',  aumii-;;*! 
olhtr  names,  are  prciposed  as  new  inemliera  of  Ci>uacii  ; — .Vd- 
miral  l.inHesay  iJnnc,  General  T.  E.  Gordon,  author  of  "  The 
Koof  of  Um  WoilJ;"  Mr.  G.  S.  Mackentie,  of  the  British 
East  .\frica  Company  :  Colonel  C.  M.  Watson,  and  Mr.  W.  H. 
Hudlesione,  F.  R.S.,  President  of  the  Geological  Society.  These 
nominations  are  eubject  to  the  a{>;iroval  of  the  anonal  meatiOBs 
which  is  expected  to  be  mmsuaily  large  and  repretentative. 


BACTERIA,   THEIR  NATURE  AffD 
FUNCTION.^ 

A  WELL-KNOWN  eagtUhwriteraihortliMaeotnfefBMd 

the  public  that  Prof,  von  Pcttenkofer,  the  ditliag«iafaed 
veteran  in  sanitary  science  in  Munich,  omrqaod  the  opinion 
That  "the  atmospheric  envelope  of  tbit  gimt  iaat  piftent  ia  a 
lacilljphil  humour."  Expressions  sueh  OB  tboe  havo  been 
repeatedly  useii  in  one  form  or  another,  aome  more,  some  1e%s 
witty  ;  the  intention  being,  of  (ooiae,  to  Onnvey  an  esasgerated 
imprestion  of  the  fran>e  of  mind  of  over-iealoat  enthusiasts. 
By  such  expressions  more  or  less  distinguished  speakers 
and  writers  hare  been  enabled  to  exhibit  the  smartness  of 
their  phraseology.  Thus  one  distinguished  professor  rc- 
lievetl  the  anxiety  of  hi*  students  by  the  joctilar  observation 
that  idleness  and  laziness  wdl  prohahly  l>c  found  to 
due  to  a  specific  bacillus,  \thlle  another  no  less  j^rafuund 
writer  enunciated  that  crime  and  ir>ebriety  ate  pioUalily  lUie  to 
bacilli.  With  regard  to  the  clistribution  of  bacteria,  as  well 
as  with  regard  to  their  .iction,  we  meet  with  statements 
which  are  ftlmo«f  m.idc  humorous  by  smartness  of  exau^er.i- 
tion,  L'nder  the  cover  of  the  title  "Science  Nules,"  one 
of  the  I^ondon  papers  otier«<i  to  its  readers  for  breakfast 
the  following  palatable  dish: — "In  a  grain  of  butter  you 
have  47,^50,000  microbes;  when  you  c-ai  a  slice  of  bread 
and  butter,  you  therefore  must  swallow  as  many  microbe*  as 
there  are  people  in  Europe."  Here  it  ought  to  be  sttUed  that  n 
erain  of  aoUd  aaatter  01  Lvmhm  $ttMgt  contains  only  a  small 
fraction  of  lUI  sambar  4if  mloAbet.  Bat  leaving  tnete  tllly 
exaggerations  and  those  grotesque  sayings  to  their  authors  for 

'  (..ccturc  (IcUvcrvJ  at  ihe  Lootlan  Insjitulioa,  on  Febnuiv  17.  1^4),  hm 
E.  Klein,  M.D..  F.R.A.,  L«cnu«r  «o  Oenrral  Amuomr  aixi  PhjvWaiy  at 
•ht  lltdical  SdMol  of  St.  BanlnlMiew'*  Het{Mul,  London 
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farther  improvement,  it  i»  ncvertheicbs  well  i-staMished  (hat  a 
coD^iderable  nunber  of  phenomena  in  narnrc  arc  intimately 
associated  with  haaerial  life.  The  worlU  h.iclena  is  tnm. 
paribk-  10  nn  ua«cen  flora  which,  in  variety  of  eharacier,  i>( 
activtiy  *D<1  ittijiortaoce  m  Ihe  economy  of  nature,  c^iaiparea 
with  the  visible  tl uia,  am!  in  i;*  cxlcii^iun  ami  .Trca  ol  >ti^;rtbu(ion 
U  as  great  as,  m  -.ume  rt  ^prl  n  jjrcatcf  tlian,  tlial  .1 1  he  visible 
vegetable  and  ar.imal  '^ln^ilom.  Though  unpreccivoi  by  the 
anaiticd  eye,  ihi*  bActeiutl  woitd  forces  itself,  by  its  mulu^^rious 
mctiviiy,  oootimully  on  our  attention  ;  it  comes  into  prominence 
by  the  vut  cflfecu,  the  tlow  bat  f&r-reachixtg  resuitst  which  it 
iwodacctw  mu,  mmmIi  iwd|iliiiit,  far  bbm  and  for  svil,  in 
iiCe  and  in  dcilh,  Sonc  «f  ibaMactfam  1  MA  ham  tha  haauu 
tn  bfiof  beCMC  yoo  this  evcsing',  and  yoa  wt  llwt  wMI* 
Am  ntt  biiCMru  whote  «ai«M  ««  mdmlmd  tad  not  «on> 
dueive  lo  the  wdtbeing  of  mma  or  aitinnli,  thcie  are  othcn 
wllicb  u«  cf  tlw  BTWtest  wmw  botb  to  them  snd  to  pluti, 
•nd  SIC  »D  esseatiil  and  iBtccral  part  in  the  cooaooiy  of  nature. 

I  spoice  just  now  of  tlie  bKlcrnJ  world  ss  of  an  biumo  flora  ; 
I  meant  by  this  a.  part  of  the  vegetable  kingdom  not  perceived 
hf  tlw  unaided  eye,  though,  as  you  will  see,  it  it  easily  brought 
to  perception  by  a  variety  of  means.  The  individuals  that  con- 
atitatethe  bacterial  world  are,  as  is  no  doubt  known  lo  you,  of 
9Bch  extremely  minute  size  that  only  by  the  aid  of  the  microscope 
c*a  they  be  seen,  their  size  being  often  lesi  than  nioir  or 
tz^iTfi  part  of  an  inch,  rarely  more  than  ptirt  of  sn  inch. 
They  are  spoken  of  as  having  the  charnctcr  ol  plants,  l>ccau5ctlic 
elrmrntH,  like  those  of  a  plant,  are  invented  in  n  sheath  of  cel- 
iul  >^c,  uKhin  which  is  contained  the  CN^^cntial  part,  the  living 
proloj.iU'>ni,  the  Ijaeterial  individuals  beinj^'  in  fact  comparable  to 
uniceltul.ii  ]>lants,  in  which,  however,  no  liet'inite  cell  nucleus  ha< 
been  hitliL-rto  Jcmonblrated.  U  ouf;ht,  however,  to  he  mentioncii 
that  v.iiious  ob^eivsr-.  have  atteiiipied  toshow,  .imi,  I'y  cuinplex 
metbtj  is  ijf  siainin;;,  have  succecticd  in  »howing  in  sonic  Ixictcrial 
specie*  tlie  exisi^'nce  u(  [cirl-s  winch  resemble,  .Tn'.i  which  arc 
considered  as  comparable  to,  the  nucleus  rimiin^  an  integral 
part  of  the  typical  vegetable  cell. 

In  speaking  of  bacteria  a\  of  plan:»  there  are  other  than 
owrphologicat  characters  which  guide  us  in  this  designation; 
bacteria  resemble  piaats  in  tbi>t  essential,  that  they  possess  the 
power  to  build  up,  ont.of  aimple  organic  oompouDds,  the  iimmI 
eonplcx  sutMtDaeei  meii  aa  tlw  protoplosa  of  ibdr  oam  bodies. 
There  are  kaoini  aiot  B  fw  bacterial  apcdca  whkh  grow  .ind 
multiply,  which  bBlld  op  their  highly  comploa  mtrogenoui 
altmniaoiu  substance*  at  the  expenarof  tehttttely  aimple  nitto* 
l^eBans  bodies,  such  as  amnv>niam  tarlralc,  mea  and  allied  sub- 
ataoces,  or  wbiicb  can  <lo  thii  even  by  the  abaarpiion  of  free 
nitrogen  of  theair.  Other  speeiei  require  for  their  growth  and 
multiplication  as  complex  nitrogenous  substances  as  the  animal 
)>ody  itself,  and  like  this  latter  are  capable  of  breaking  them  up 
into  simpler  combinations.  Pathogenic  bacteria — ^many  of  the 
species  concerned  in  the  decompotiiioa  aad  petfeCtCtion  of 
albuminous  substances — belong  to  this  group. 

All  bacteria  multiply  by  division  ;  hence  their  name,  schizo- 
mycetes,  or  fission 'fangi,  the  fypic.nl  process  of  multiplication 
consisting  in  the  enlargement  of  an  individual,  and  in  subsequent 
»plitting  into  t«  o  hy  hssum,  at  the-  cnnchision  of  wh;ch  procc?5 
two  ne«  iodiviiliiaU  are  the  result,  each  of  thcni  ca;jaMe  of  en 
largins;  .tnd  agwn  dividing  in  the  same  way  intu  iw  o,  and  so  on. 
ijat  It  can  bc  easily  shown  by  comparative  oli^erv.ii ii>:i4  ntui  ex- 
anunatiwi)  i>f  suitably  prepared  specimens  of  artificial  culture* 

of  the  dittcrcn:  species  ih.tt  not  seUfla  iheptacetMofawhipllca- 

tion  ']i>ci  ni>\  ImIIciw  thi;  line. 

I  shi  A  you  hcie  a  lantern  sliiie  of  a  mijioscopic  specimen  'if 
one  til  iLosc  sj>ccics  which,  owtnj;  to  the  tphericivi  or  nearly 
spherical  form  of  the  elementt,  is  called  a  coccus,  or  luiciococcus  : 
aod  OMing  to  the  manner  of  growth  in  clusters  aoti  continuou:; 
masse*,  is  called  a  staphylococcus ;  this  microscopic  specimen 
has  bee.i  obtained  by  (he  method  of  making  "impression  pre- 
parations." that  ii  to  say,  by  means  of  a  thin  glass  pressed  on  to 
a  iteettt,  t.t.  a  yonng  colony  or  colonies  growing  on  the  surface 
of  a  solid  modmB,eaexactimnfeMiaaasoblaiaMof  thtgfowtbi 
aad  a  good  and  ewrteetinalghtUobtainedof  the  mMmer  in  which 
the  colony  enlarges,  and  the  way  in  which  the  iBdivldanla  con- 
•litBling  the  colony  grow  and  multiply.  VoB  aee  in  tiilB  photo- 
gnphie  nepresentation  that  there  are  a  good  many  individuals 
■any  times  (4- 10  times)  as  large  as  oihen,  that  tome  of  tliese  large 
elements  are  uniform,  while  others  show  ju^t  the  indication  of  a 
Irsmverte  fissure  by  which  the  large  element  is  dividine  ;  still 
mhen  show  two  fissures  at  right  aoglei,  1^ which  the  Idg  element 
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becomes  divided  into  lnur  snnller  ones.  But  you  see  aho  the 
majority  of  cocci  arc  only  minate  dots,  some  in  pairs,  other';  in 
cluster*,  the  former  lotjkin^;  hk^-  two  demilunes  separated  by  a 
slraijjht  clear  line  ;  m  (act,  this  Intlc:  aii| r.irai^ce  denotes  the 
Ij^iical  iDiUiner  in  which  one  coccus,  liivinj;  st  enlarged  a  little, 
divides  into  two  small  eli nn.-nis.  lliit  ;lie  ptescncc  ^Jf  the  lnn;i: 
elements  mentioned  above  tclU  us  also  llu'vl  t.int;  caccu'*  may  go 
on  growing  to  a  very  Urge  size  without  dividing,  and  having 
reached  (his  huge  diameter,  then  commences  to  divide,  first 
into  two,  then  into  ionr,  eight,  and  sixteen  iadiridaala  of  the 
typical  site. 

I  ahaw  you  here  an  Impremion  pnepnnlieB  cf H  nont  colony 
of  aaodier  species  (Banllmt  ttli),  |he  indlvidaait  of  tahick  arc 
fod'Aimd  or  cylindrical,  and  atewhat  an  called  typiod  Iweilli. 
Hen  iha  great  majoritjr  «f  the  iadhidwla  are  of  cylindrical 
•lupe,  and  of  a  faiiqp  luufonn  aire ;  a  lew  only  are  shorteri'  and 
arranged  in  the  (am  of  a  dnmb-bell,  indicating  that  one  of  the 
longer  individuals  has  by  fission  <plit  up  into  two  smaller  indi- 
viduals. Hut  if  you  look  at  a  (bird  impression  urepara'.ioni  of 
which  I  here  show  you  a  photograph  (  Proteus),  you  will  sec 
that  while  there  are  a  few  chains  of  cylindric4)tl  bacilli,  indicat* 
ing  successive  division  of  (he  individuals  and  the  new  offspringii 
remaining  joined  end  to  end — thus  constituting  what  is  spoken 
of  as  a  leptotbrix— there  are  other  threads  in  the  colony  which 
either  show  a  division  into  cylindrical  elements  only  imper- 
fec"!y  or  no!  nf  all,  appe.irini;  nniform  and  unsegmcnif r! 
ihicads  ;  where  ihc  sej^iijcnl at  1011  is  inij  e^fccl  the  indiVKhi.T^s 
are  of  very  varimis  !eiit;lh¥,  some  not  Ioni;cr  ihiin  these  tyjiical 
bacilli  in  the  tirst-nieuitoned  chains,  oiheis  thiec  and  more 
times  as  lony.  TliLse  appearances  indicate  that  the  multiplica- 
tion of  the  bacilli  does  not  .ilwajs  ial.e  placi:  la  that  typical 
manner  in  which  it  i»  generally  reiirescntcd,  viz.  one  individual 
e;onj,'ates  a  Ultle,  then  splits  up  into  two  slmu  individuals  ;  but 
a  bacillus  may  go  00  elongating  till  it  reaches  the  manifold 
length  of  the  typical  rod-,  and  havirj;  reached  this  j^rr.at  length 
then  sei;iiient»  into  .1  great  niiinVier  ol  cylindrical  rods.  This 
mode  of  multiplication  can  be  made  mit  not  only  in  these  im- 
jjression  prcparalioui,  but  £j;i  be  actually  oljserved  in  the  fresh 
condition  under  suitable  comiitions,  e.j;.  on  tbe  warm  sta^e. 

That  tliis  mode  of  growth  .-ippertains  not  only  to  cocci  and 
bacilli,  bnt  abo  to  the  third  owrphoiegical  map  of  bacteria, 
vir,  the  vlbrioa,  or  spinlla,  is  aaeerulaea  by  Die  fact  that  often 
one  vibrio^  a  more  or  less  cwved  nd^ahapcd  individual  or  a 
comma-thapcd  bacillus,  pruwa  into  a  uaiAirm  liumc^eneouii 
spiral  or  wavy  thread,  which  ia  capable  of  iplittiog  up  into  a 
number,       a  diain  of  comma-shaped  vibrios. 

We  have  then  the  typical  mode  of  division,  by  which  eoe  in- 
dividual, a  coccus,  or  bacillus,  or  vibrio,  as  the  can  may  be, 
slightly  enlarges,  arid  then  by  fission  divides  into  two;  or  an 
individual  continues  to  grow  to  abnormal  .size  or  length,  and 
then  splits  up  into  a  series  of  individuals  of  the  typical  size  ; 
this  latter  mode  of  multiplication  implies  a  deficiency  ol  fission 
for  the  time  being,  and  is  not,  as  far  as  can  be  made  out,  due 
to  any  abnormal  conditions  affectiog  the  growth,  for  in  many 
specie!  this  occurs  in  recent  and  active  cotoniesnndercoadition* 

which  in  all  other  respects  must  be  pCOnOBnced  08  favOBMble 

fur  ^row'.h  and  raultiplication. 

.Another  interesting  appearance,  shown  by  sornc  species  of 
bacteria,  1,  (jenemlly  asetihed  lo  degeneration  <>t  i;i».  lution,  i.f. 
the  li.icteria  assume  iiec.iliar  abnormal  shapes  staled  to  be  due 
to  abn-irmai  inllucnccs,  insufficient  or  unfavourable  ioil,  un- 
favourable leinpei.i:uie,  ,S;c.,  &c.  ;  but  while  it  i^  true  that  such 
influences  do  produce  aHnormal  sh.ipes,  disintegration,  &c., 
f.hcre  are  certain  chanije*  in  .".haiie  that  are  obsoived  in  some 
species  ol  l  acteri.i  while  growing  under  perfectly  favourable 
conditions  ami  with  thoaormalfapidity,  aadwhichananythiog 

but  degciierating. 

A  recent  colony  of  the  bactllBi anthractt,  like  the  photograph 
I  show  you  here,  giowing  on  nutritive  gelatine,  is  made  np  of 
twisted  and  coovolaicd ibreadaof  qdinorical rodi,  wUdt thieada 
are  »een  to  thoot  out  and  to  eslcad  like  filamentt  from  the 
margfa  of  the  cohiqr*  Now»  yoB<«otlee  b>  the  ae»t  photograph 
that  instead  of  thcie  lilamenia  heing  made  up  of  the  typical 
cylindricBl  rods  the  former  consist  of^rclativcty  huge  spindle- 
siiapeti  or  spherical  matiea  many  times  the  diameter  of  the 
typical  rods.  The  threada  of  this  colony  are  perfectly  active, 
aiKl  are  growing  with  vigoor  and  in  perfectly  normal  drcum. 
stances  as  regards  soil,  temperature,  and  alt  other  known  con- 
ditions. As  a  matter  of  fact,  a  few  days  later,  as  companliim 
ipedmena  show,  all  threads  may  be,  and  ai  a  rule  an,  agaht  of 
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tha^qyleJ^aipecl;,  i.u  uaUorai  dmad*  rad  chidM  of  lodi 

Another  photograph  which  T  ihow  you  here  is  from  a  colony 
of  the hannuf  or (Upbtheria.  Here  alto  you  notice  the  appear- 
aoec*  nlmdy  moBlniMd  of  the  antbnu  bacilli,  tiz.  shorter  or 
ioncer  filBneoti,  n  whkh  some  of  the  elcmeats  show  a  con- 
spicuous enlvgniMnt!  pear-shaped,  ipherical,  or  clnh-ahspcd. 
Such  form*  are  not  hivoluiioa  fonn>:  tbqr  occur  lo  vigorous 
and  aciively  growing  yoong  colonies. 

A  still  further  illustration,  and  one  of  ^jcviX  importance,  is 
shown  bv  this  photograph,  illustrating  a  similar  chancre  of  the 
tuherclebacilli.  This  change  has  now  been  confinncit  by  <cvci.i! 
indepenclcnt  oh^prwrs.  Th»  typicnl  tubercle  bacilli  of  huiriAii 
or  bovine  tul.icrclc  a-.<l  yf  early  ciiU iv .5t hjr s  .ire  cylimlricAl 
rod*.  In  Ckiltiv.\tiiin>  o(  lone;  'I'jr.T.ion  Imt  still  aclitcly  grow- 
ing j  u'.i  notice  forms  which  nrc  mure  liUmentous,  and,  as  in  the 
present  illustrations,  Ate  hrancheii  liiaments  with  club-shaped 
enlargements. 

From  all  this  the  canclusion  \  justified  that  in  all  these  cases 
of  tj  icilii  the  tyjiicjl  cylin  Irical  bacilli  sIi  dv*'  occasi nially  an 
indication  that  remui'U  one  u(  iorms  belonging  to  the  higher 
or  mycelial  Uin^;i,  in  which  the  growing  filaments  remain  tin- 
segmeoEed  and  ijcciimc  thickened  and  even  branched,  i  hese 
thickened,  branched,  and  club-shaped  forms  of  the  bacilH 
would  correspond  lo  an  atavism,  and  would  recall  a  probahle 
former  fnnmd  phase  in  the  efolatioaal  hiitorr  of  these 
hftcitIL 

The  next  point  to  which  I  wish  to  call  yoor  attention 
Is  the  rapidity  with  which  nultiplicatioii  or  th*  bseteria 
takes  phice.  This  diAm  aeoortUiq;  to  the  anoaiit  and  nature 
of  th«  ontrlBeBt  or  soil  on  which  thejr  grow,  aad  to  the  tempera- 
ture; While  some  bicieria  multiply  even  at  lower  temperatures 
at  agraat  rate,  other*  do  so  only  at  higher  tenperatures.  Dut  in 
order  login  you  an  idea  of  the  power  awl  the  rate  of  nultipli* 
CAtioo  I  may  men' ion  the  rollowio;; :— Direet  ofaaerrations  show 
that  the  rate  at  which  Imteria  divide  at  a  temperature  of  20'C. 
varies  rrooi  eighteen  minnteato  thirty  minutes  or  .1  little  longer, 
!it  higher  tfmpersttires  correspondingly  faster.  A  tube  of 
nu'riciit  broth  u.xs  mnnilited  with  a  trace  of  the  growth  of  a 
staphylococcus  {StapUyl-c^'c  u;  f-y.Kienet  nrirfuA,  the  number  of 
cjcci  introduced  into  (he  tube  having;  been  ]>rcvi:iu>ly  (ictcrinined 
to  bs  8  per  cubic  centimetre.  T.'ie  tube  »  a'i  then  kefU  ai  37  C'.  ; 
in  the  first  twenty-four  linnrs  the  cjcci  ha-I  multjplictl  to 
640,000  per  cubic  centimetre  ;  in  the-  !;econ:l  twenty-four  hours 
:o  24S  millions  per  cubic  ccritiniflre,  nnil  in  tlic  thild  tWCSty- 
four  hours  to  1 184  miilioni  per  cubic  centimetre. 

.\  pnint  of  interest  is  tlie  motility  exhibited  by  some  b.icteiia. 
Tn  some  species  jii')'it,  ia  uUicrs  co;np.ir!itivc!y  few,  indivi,Uials 
•*how  active  locomotion,  spinnin;;  ro m  1  an  1  darting  to  a^d 
fro;  in  mnny  other  specifs  no  in-iUaty  is  observed.  In  the 
niJtile  ^ji'cic-;  i;  is  kno.vn  tint  this  moUlity  is  due  to  the 
presence  and  active  lu  jliou  of  tilia  or  flsgella,  and  thes«  have 
been  seen  and  photographed  in  former  years  in  some  of  the 
larger  forms,  but  only  within  recent  years  has  it  been  possible, 
by  me.ins  of  new  methods  (Lot^;r),  to  astoally  deamutrate  io 
the  smallest  forms  these  flagclla.  and  here  the  remarkable  CmI« 
have  hesa  shown  that  while  some  possess  only  one  flscellom  at 
one  ead,  in  other  species  the  bacillus  possesses  a  hnmSe  of 
them*  or  is  eovtxed  with  the  flagella  on  it*  whole  snrfaee.  I 
show  here  some  photos  of  the  flagella,  one  pusaaslog  two 
Aagella  at  one  end  (spirillum  voltttaot),  the  other  (cholcta  ha- 
cillns)  one  at  one  end,  and  the  third  (typhoid hacUltts)  iscovered 
with  4)nite  a  nnmber  of  fltgella. 

A  tlOt  less  Ifileresting  point  is  the  formation  of  spores  i  the  only 
tratttrortliily  a«ccrt»ined  mode  of  spore  formation  is  that  which 
is  called  endosporcs.  at  is  shown  in  the  following  photograms  ; 
a  bacillus  at  a  certain  phase  develops  in  its  protoplasm  a  minute 
glistening  granule,  this  increases  in  site  and  becomes  oral,  while 
the  rest  of  the  <;uh5tance  of  the  bacillus  becomes  p»|e,  swells  np 
and  gradually  degenerates  and  disappear',,  leaving  the  fully 
formed  ov.il  brijjhi  ^pore  free.  These  spores  are  of  t^rca!  re 
sistancc  to  rcmocrature,  chemicsl  obnoxious  substance^,  dryin^^, 
it:.,  so  that  even  after  long  periods  and  various  adventures 
when  again  brought  under  proper  and  suitable  condition',  tbt  y 
are  capable  of  germinatini;  into  the  bacilli.  These  then  t;ro>v 
and  divide  and  continue  to  d  <  So,  ])roi!uc:ni;  new  crops.  N.m- 
sporing  bacteria  are  for  ilits  re.i.on  m  .>rc  liable  to  succumb  in 
the  struggle  fir  e\i~;eno',  at;h'>u.;h  tnany  s|)i-cit,'s  of  non-sporin;; 
bacilli  have  such  a  vast  p3wer  of  multiplication  and  are  so  little 
selective  in  their  ieqaireasenta  that  they  saavgo  to  keep 
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their  enos  pcTMUullr  toAic :  tome  aotcrioos  patrefiKtifift  odmI 
and  baculi  bdoac  to  this  olais.  Hating  now  mentioned  th* 
essential  Caatnreem  the  morpbolqgjr  of  bacteria,  as  far  as  is 
possible  in  the  ItmitsdBpaiee  of  timo  at  my  disposal,  I  proceod 
to  give  yon  »  short  tnmaerjrof  aeeae  of  the  most  important 
activities  which  faaeteiiaesbiUt. 

BacUria  causing  Dfconif'ositiou  of  Albumen, 
Foremast  in  Importance  and  vastness  of  result  is  the  action 
which  certain  specie,  of  bacteria  have  on  albuminous  matter,  an 
.iction  which  i>  termed  *ti'r,*'actir t  J,r.-'t.'if'i~  iH.'n  -/ albumen. 
animal  or  vcgLtab^e.  .\.\  (jr^j.mic  matter  when  i!e|iri\<rl  of  life 
is  resolved  into  simpler  cor.ijjounds,  is  Inu^'.-:)  up  into  lower 
nilrojjcnou^  pr;nci;ile--,  like  leucui,  tyro.sin,  indol,  ph'.-nol,  .vc., 
of  wtuch  the  'altimatc  products  arc  aoiuiont.i,  ni;ritcf,  and 
nitrates,  d  he  plant,  it  may  b:  said  in  agenera!  »'.\y,  l-.nld<  up 
albuminous  mit'cr  Irom  nitrates,  this  nlbumiaous  n>.allcr  it  is 
which  forms  the  protoplasm  of  its  cells,  this  .llbuminous  matter 
It  is  which  serves  a.%  nitroijenuus  food  foraninii!?;  these  awjiin  sup- 
plying; ihefoud  for  other  animals  and  man.  In  the  livm,;  bo  ly 
o(  these  the  alburaioous  nsatlcr  becomes  broken  up,  y.vld.ng 
nitri>genous  principles  like  urea  and  allied  substances,  which 
ai:ain,  after  further  oxidation  in  the  soil  and  in  water,  serve  10 
supply  nitrates  to  the  plant ;  bnt  also  the  bodies  of  aniinils  and 
plants  after  death  form  a  large  stock  from  which  by  a  luog  chaia 
of  processes,  induced  and  swstahtod  by  miCHMnaaisms,  lower 
nitrogenous  compounds,  and  oltimati^  neUBOnla  and  Qitratos 
are  produced,  from  wUd»  the  tivfaig  Iptaata  principally  draw 
their  nitrogen. 

From  this  it  it  evident  that  the  vegetable  klogdoa  ii  dcpcit- 

dent  for  its  nitrogen  chiefly  00  processes  t>y>  wMch  from  the 

albumen  of  dead  organic  mailer,  by  the  activity  of  micro- 
organisms, in  the  first  place  lower  nitrogeaous  principles  aod 
ulitouuely  ammonia,  and  in  the  second  place,  also  by  micro 
organisms  nitrites  and  nitrates  are  formed.  Now,  the  micro- 
organisms which  are  capable  of  producing  the  first  series  of 
deompositions  of  dead  albuminous  matter  form,  so  to  speak,  the 
fif  St  army  of  allack  ;  it  is  this  army  which,  while  multiplying  at 
the  expense  ol  albumen,  decomposes  it,  and  thereby  is  instru- 
mental in  chant^ini;  i;  infrs  tower  nitrogenous  principles  s^fh  as- 
leucm.  ;yr  isi:i,  ind  d,  and  ammonia.  Amongst  the  lar^e  number 
ot  sp'ecie-  of  piitrefictive  bacteria  I  will  descr:l>e  •  wo  only,  w.'iich 
by  ihcir  ^reat  distribution  may  iie  consiilere.l  as  playnij;  .\  very 

tiupgrtant  part  in  this  decomposition  of  albumen.  The  (it A  is 
the  spedm  kitowa  a*  A«r«iutw(ptr£r,theaeoaadisthe  B«eiUut 

ca!i.  , 

I.;  '  /"  ■,  .';  11:  :  -i;  ;  .  -This  species  i  -  the  Common  puti  ijfactive 
organism  ;  it  li  almo-i!  invariably  present  in  dp-ad  aod  decaying 
r.l  luminous  ma-ter  ;  it  1,  the  or,;ani.sin  which  in  dead  unimats. 
and  man  uiaya  the  pruicipal  p.irt  in  the  destruction  and  resolution 
of  thebooy  ;  it  is  present  in  the  cavity  of  the  normal  intestine  ; 
it  is  found  in  connection  with  effeic  and  dead  matter  occurring 
in  the  body  in  health  and  disease  ;  it  has  a  wide  distribution  in 
nature,  and  is  present  wherever  organic  matter  happens  to  be  ia 
astateofpstKmecnce ;  it  is  liable  to  pass  from  this  and  to  be 
traasmittM  to  ether  puirescible  matter  by  air  ciirrenis,  by  dust, 
hy  water,  by  hanan  eootaet  or  otherwiie,  aod  then  to  set  np  io 
this  new  oqpBte  matter  thesaoKstate  of  petresoeoee.  Thesame 
applies  to  the  barillas  odHi,  which  hat  also  a  very  wide  dia- 
iribaiico,  and  which  b  in  most  initanoes  aneciated  with  palre- 
faction  and  decomposition  of  albnmnMns  matter  ;  it  b  a  normal 
inhabitant  of  the  human  and  anlsul  intcatine,  and  from  here 
often  passes  into  the  soil,  water,  and  air. 

These  two  species  of  organisms  may  be  considered  then  as 
being  of  great  importance  in  the  destruction  and  resoluiioa  of 
putrescible  matter,  in  short  uf  dead  albuminous  matter. 

I  show  you  here  photographs  of  these  two  species  as  they  ap- 
pear in  artificial  cullnres,  under  various  forms  of  cultivation,  and 
uuder  the  microscope  under  a  magnification  of  looo.  Both  these 
species  are  motile  bacilli. 

The  PrAfw  vmh^-u-!',  .as  its  natn;  implies,  presents  itself  in 
firm,  -o  varied,  thU  it  is  at  lirst  siijht  dtlhc.ilt  to  recognise  iberrk 
as  bellJn^;iog  to  one  and  the  same  specie*:  coccm  form?,  ?hort 
ovals,  sbart  and  Ion:;  cylm  Icri,  homogeneous  long  tiuea  ls,  an  l 
c  ell  spiral  forms.  Inil  by  artificial  cultivation  by  exact  methods 
they  can  he  shown  to  bclin^;  to  one  and  the  Same  species;  and 
it  can  als.i  b  ;  sinuvn  that  an  ler  particular  conditions  of  cub  ivation 
t'le  bacillus  almrjni  invariably  shows  it.self  as  c)dindrical  and 
thread-like  forms  ;  whereas  under  other  conditions  it  assume* 
the  character  of  oocri  and  ovale.  The  photographs  which  I 
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&how  you  here  give  aa  exact  lepre^entatlon  dT  thr^c  cyliniirical  i 
and  thread  like  forms  obierved  in  cirly  ijetatinc  plate  cultures  : 
l«ter  00,  when  the  growth  hat  pruceedei  fur  sume  day^,  anU  the 
gdatine  bai  almost  entirely  become  liquefied,  the  majority  of 
the  iadividiMU  are  veiv  short — either  coccus-like  or  short  ovala. 

It  is  on  ■coMiit  Of  this  mBiiaUe  or  protean  chara<Her  of  its 
fma  that  HMHtr  (sve  it  Ae  aww  of  Protew,  and  beini;  the 
eooHDOB  aderahe  m  palrid  deeomporilion,  he  called  it  fnUtu 

This  orgmoitm,  as  a  first  and  importaot  aelioOt  peptonises 
albamen  and  liqaeiiesand  peptonises gelatine ;  thea  ihit  peptone 
t<  decomposed,  yielding,  amongst  other  tnbclances,  Icncin, 
tyro&in.  indol,  skalol,  phenol,  and  farther,  ammmin. 

\b)  TJic  BiicUlui  celt.  —The  normal  inh«d>itani  of  the  Intestine 
of  man  and  animals  is  another  powerfiil  albaoien  dceomposing  ' 
nskrabe,  but,  unlike  the  proteus,  it  deGompoMt  alfannicii  with- 
oat  tint  converting  it  into  peptone ;  it  theieieve doM not  tiqveff 
nelatiiie  like  the  proteoi ;  it  tapiidly  deeampoMt  albanco*  wnn- 
lag  ladol  and  aUied  bodieit  and  eren  amsMaia. 

BaeuH*  eausing  AmmMiaeal  Fermentation  tf  L  'rta. 

In  connection  wiih  these  true  putrefactive  bacteria  I  have  to 
mention  a  group  of  bacteria  which,  though  not  strictly  connected 
with  decomposition  of  albuminous  matter,  pUy  an  important  part, 
inasmuch  as  their  action  supplements  that  of  the  fwrmer,  the 
gronp  in  question  consisting  of  specie  which  can  change  area 
and  allied  substances  into  amnonium  cirbonaie.  This  action 
is  ^en'raliy  and  justly  considere'l  of  ihe  nature  of  a  ferment  or 
liy.f  r.i'.injj  aclii>:i,  l;ke  tli.it  of  other  iirj^.ini^eii  fe-riiicnts  to  be 
ptesently  iie«r)bed.  But' we  mention  this  qrt.up  here  because 
by  changing  orca  into  ammonium  c.irlruiuTtc  it  prepare*, 
in  one  sen%e.  the  way  for  the  action  of  certain  other  bacteria 
which,  by  oti  li^lni^  aiimi  ini:i  injo  nitrites  and  nitrates,  are  the 
direct  f  > >'!  prnviilcr ;  far  the  vri;<"al.lr  kingdom.  L'rea  and 
lUir  1  STib-.t.mC!'«,  r-.s  s1n!c<l  above,  are  the  I.ii.t  ]>r:jdiic;^  of 
jlb  iinifiaai  mclaholistn  in  tnais  an  i  aiiirtiuls,  .in;l  ttiijrcfore  form 
an  integral  part  of  the  material  di-slincl  for  'he  '-oil  in  which 
the  plants  of  our  gardens  and  fields  live  and  ihcive.  I  show  you 
here  one  of  the  apecics  of  this  group— for  there  are  several— the 
mitneMtMi  urta;  this  is  a  coccus  growing  as  a  while  xtaphylo- 
coecD*.  and  forming  coonccted  masses  in  the  natural  or  artificial 
enltsre  media ;  It  docs  not  liquefy  gelatine,  giows  extremely 
npidljr  at  higher  temperaiam.  ' 

Tho  photographs  ^ive  yov  an  idenof  the  diaiaeler  «f  this  | 
ofCanism  ia  plate,  la  alreak-  and  stab-cnllnr^  aad  ia  micro- 
Mopie  specimens ;  ia  these  latter  yoa  notice  that  neither  hi  size,  ' 
aorartaxmement,  nor  mode  of  division  does  Ibts  microbe  show  [ 
aoythiof  that  wooid  dittiagaish  it  from  other  species  of  staphy- 
Ideaeent;  tie  action  on  urea  being  its  chief  dialiagnithing  ! 
character,  being  capable  of  eoosemng  it  into  ammonium  car-  I 
botiate.  I 

At  present  it  is  well  established  that  nitrogenous  principles  like 
indol.  phenol,  and  ammonia  are  prodaoed  darinj;  the  decomposi- 
tion of  albumen  by  proteus,  bacillosooli,  and  other  putrefactive 
hicteria  ;and,  farther,  that  Mihslancfs,  as  indol,  phenol,  and  Ihe 
like,  arc,  1  y  Ihe  acliviiy  of  certain  other  bacteria  not  yet  SuHi- 
ciftilly  inve^tipatf.l,  converted  into  ammotiia.  Wchave  now  traced 
the  lccornpo>.ition  of  albumen  down  tn  atnmotiia,  ntid  in  this 
conditiiin  it  J«  subjected  in  the  soil  to  the  action  of  the  nitrify- 
!>i ^  '  j,r— that  is,  bacteria  which  o\i  lise  amnionia  and  con- 
vcTS  il  into  nitrites  and  ultimatoly  int' p  nitrate*;  thfr^c  bacteria  j 
complete  '.hen  thf  srries  of  proce<>cs  by  which  tlic  nitrogen 
ultimately  relurn>  from  where  it  ■itaried,  I;  started  as  r:itra(es  ' 
in  the  Sod  siirronndin^;  the  root?  of  plants,  and  as  nitrates  it 
ultimately  again  tind>  iEi<;Ilin  the  un\  ;  first  i-  had  been  used  by  , 
the  plant  in  order  to  build  op  its  albumen,  then  as  veRttable 
albumen  it  represents  the  food  of  animals  ;  in  thcac  it  scrvci  to 
build  op  the  protoplasm  of  the  animal  body,  from  which  it 
pastes  as  food  for  carnivorous  animals.  The  albumen  of  animals 
or  fdaala  beconca  decomposed  by  putrefactive  bacteria,  the 
nltimcle  pcoduels  ol  this,  ammonia,  becoming  converted  by  (he 
•Mnl^Fiagbactimof  thaaBil  imoailirites  and  finally  iotoQitiates. 
"  Praa  Mitik  t»  earth"  expceaies  the  beginning  and  end  of  this 
voaderfiil  oigntioii  and  change ! 

Nitrifying  Raderia. 
Schlccnng  and  Muntz  were  the  first  to  show  thai  the  con- 
'sertioa  of  ammonia  into  nitrates  in  the  soil  is  most  probably 
caused  by  micro-organism i.  but  not  till  the  researches  of  War- 
iogtoa.  Winc^radski,  and  P.  Franklaod,  were  these  mkro- 
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organisiMS  i-olatcd  anii  more  carefully  expei iniented  with. 
Warington,  and  particularly  Winopradsk:,  have  '.^'own  that 
there  are  two  »i>ecic]>  uf  bacteria  »hich  play  an  iinpurtanl  part 
in  these  processes,  one  species  converting  ammonia  into  nitrites, 
the  other  these  finally  into  nitrates.  I  show  you  here  some 
tantere  iNdia  of  Wkfigiadski,  in  which  these  two  spedes  are 
wall  shown  %  the  sIMea  are  of  preparatlooa  of  artificial  coltiva- 
tions,  In  which  WinogradiM  has  been  esiremdy  succesifal. 
These  two  species  (the  nitioM  and  the  nitrtc 'orgaaisai)  arc 
minute  rod-ahap«d  or  oval  faaoteila ;  when  la  the  act  of  dividing^ 
they  form  abort  dumb-bells ;  tlie  nitrons  organism  ts  targcr  than 
the  nitric,  but  both  show  forms  which  possess  celia,  and  which 
therefore  are  possessed  of  motility.  W  inogradski  has  by  artifi- 
cial cultivations  obtained  boihllwse  neciesin  large  quantities, 
and,  on  testing  Ihcm  on  Nqiddt  of  suitable  composition,  found 
that  the  one  is  capable  of  cosTCiting  ammonia  into  nitrites  the 
other  these  latter  into  nitrates.  Tbm  can  then  be  no  doubt  that 
the  problem  of  ttte  manufacture  on  alBije  icaleof  these  nitrify> 
ing  microbes,  SO  ittportaut  for  agriculture,  lauit  be  coniidcfM 
as  solved. 

SatUrUi  ^  iigtimimmg, 

I  have  BOW  to  introduce  to  your  notice  a  group  of 
organisms  «lHch,  like  the  former,  are  of  ioteiesl  and  import* 
ance  lo  the  vegetable  kingdom,  at  any  sate  10  one  pjrtioB  of  )t» 
vit.  the  plants  belonging  to  the  l^nmtnoaa''. 

Heliricgel  and  Wilfaitb  had  •hovmihntthecmestof  nitn- 
gen  in  leguminoMe  is  obtafned  from  tha  aimosphete  by  the 
instrumentality  of  bacteria  in  the  SOU  MOUIhI  liw  fOOtS  of  the 
leguminous  plants  ;  that  these  bacteria  "fia"  the  (i«e  aitrqgen 
contained  in  the  soil,  derived,  of  courre,  from  the  almosphcte  ; 
and  that  if  the  soil  be  Sterilised,  by  which  the  bacteria  are  liilled, 
nu  fixation  of  nitrogen  can  take  place,  and  the  growth  of  the 
leguminous  plant  remains  appreciably  attenuated.  I'he  rools 
ol  leguminous  plants  growing  in  the  ordinary  soil  arc  known  to 
possess  nutnhers  of  nodalar  growths.  These  r.odules  have  been 
thoroughly  investigated  by  n  Wr^c  number  of  observers,  and 
their  importance  in  iheprticiss  of  living  the  nitrogen,  and  in  the 
proper  development  of  the  plant,  has  been  satisfactorily  worked 
out  ;  foremo-l  a:^l:ulL;^t  lhe->e  ^l.ind  the  ir.\e>ti^;a[iviii!.  of  Prof. 
Marsha!!  Ward,  of  Sir  John  Laweb  and  I'r.  (.-Ihert,  of  iSeyet- 
mck,  PrazmoWski,  Nobbe,  and  I  rank.  Pcyerinck,  then  I'iaz 
mow*ki,  and  parlteularly  NoVibe,  l.a\c  ^hown  thai  the  inxlule-.  on 
the  rot'ts  owe  their  ori^;iii  to  the  >;rowth  in  the  t:s>acs  of  the 
root  of  CLTlaiii  bactei  ia,  aiii',  1;  i<  the  c  bacteria  « liich  .ne  in- 
strumental ill  fixing  ll-.e  free  nitrogen.  These  bacteria  repre- 
sent well  d'.tmeil  specie>,  and,  ,is  Noblie  ha^  ■.how  11,  differ  for 
the  dilieii-nt  Ic^iiiiiino^.x'. 

My  fficni  I'rof,  MmhaU  Ward  been  kind  enough  (o 
supply  me  for  examination  with  roois  of  lupines  containing  the 
nodules,  and  I  show  you  here  some  photos  as  the  result  of  this 
examination,  illuttrating  the  distribution  in  Ihe  tissue  of  the 
nodules  of  particular  species  of  bacteria,  then  the  character  of 
these  bacteria  under  eultivatiam,  and  their  aspect  and  rise  in 
microscopic  specimcai.  This  sipecies  of  bacilli  is  composed  of 
motile  cylindrical  nda,  which,  cultivated  in  gelatine,  liquefy 
this,  and  produce  In  tlie  liquefied  gdatine  a  peculiar  greenish 
flaoresceot  oolouriag ;  on  agar  they  aho  produce  t  h  is  colouring  ; 
the  natnte  of  the  ^oung  colonies  in  plate  cultivation,  their 
manner  of  spceading  and  swarming;  are  well  sbowa  in  theie 
photogmpht. 

Ckr»m»ffniif  and  Pfmph0rttctnt  Bttttria, 

Time  <loe--  not  permit  of  mure  than  a  p.issing  alhision  to 
ihijsc  rcijsarkable  species  of  chrwinogeriic  bacteria  which  have 
the  power  lo  produce  pigments,  either  pigments  which  become 
dissolved  in  the  medium  in  which  these  bacteria  grow,or  remain 
limited  to  the  sabsnaco  of  the  bacteria  themselves.  Species 
of  bacteria  then  uo  which  produce  pigments  of  scarlet 
red,  orange,  yellow,  yel1ow-grsan»  green,  gpecoish'blue,  blu«, 
violet,  or  pink  colour.  The  nature  «1  ibmpigmeatsaiid  the 
meaning  and  object  of  their  formation  are  stal  ahmudcd  in  a 
good  deal  of  mystery,  though  Crdaaan  and  SdwSltcr 
showed  long  ago  that  many  points  of  similarity  exbt  be- 
tween some  of  these  pigments  and  certain  anilin  cokmrs.  I 
show  you  here  cultivations  of  some  of  those  chromrpen-c  bac- 
teria.  and  in  a  diagram  the  spectmmof  enespe^<,  vi.'  of  ihe 
Budlim  frodigiosiis ;  this  is  ihe  more  common  of  the  chromo- 
cenic  bacteria,  being  occasion&lly  present  ;n  water  and  in  air. 
The  pigment  is  soluble  in  alcohol,  thongb  only  to  a  limited 
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ilcKTcc,  and  wheo  the  spectrum  oisucb  ■\  >.'<1uli<.iii  cxmi  iicd  ic 
ii  seen  to  present  a  characteristic  ali«<ii  pti>in-ban>t  in  ^rccn  ; 
the  specsruiu  of  a  watery  i^istrilmtion  of  flicsc  Ijacten.i  shows 
mil  ii;xnil>  •  one  fi.iriow  iir-c  in  yrten,  the  iithcr  hniader  in 
gTccnish-bluc  ;  bolh  aic  Ics-,  tlcc])  than  the  smj^le  Uanil  of  the 
llc'-ih'jJit  1  .tl-,r,  lun. 

Ntit  l'..ivi'  \  suliicicrjl  lime  to  do  niorL-  than  .i!lH(!e  to  another 
tcmarkihie  j^rijup  of  bicteria,  «L.iLh  C'_>;iiiiribcs  several  ^prcic*, 
liaviiij;  Uic  power  to  produce  Uiiunij5.uy  ul  tlieiu»«!ve»  and 
the  cnedium  in  which  they  grow.  These  phosphorescent  bacteria 
have  been  lonij  known  (l'llki;>er)  to  be  concerned!  in  the  produc- 
tion of  the  phosphorescent  conciiiion  ordccomposini;  sea  fish,  but 
witbia  recent  times  l^dwi^,  Fischer,  Kau,  and  particularly 
Bayciincik  have  studiedmm  tn  detail  UMCondiliontttDdefwhio^ 
tMt  hieleria  grow,  and  luw  i4«aUiiti|  and  cultivaled  tever.tl 
tpcciOi  Dr.  Beyeriack  ha*  kindly  icat  aa  «im  species 
oi  thcw  pbotphorMceat  baeteria. .  TIm  dementa  nf  ibia  species 
are  short  owl  rods,  often  dnmb-lwlla  $  they  graw  in  iih  broth* 
and  when  the  growth  becomet  conapicnoni  to  the  noaided'  eye 
it  is  ]«i)iinou«  when  viewed  in  the  dark.  I  show  yon  here aome 
cttltares  which,  asyoo  see,  when  I  place  them  in  the  dark,  show  a 
beautiful  phosphorescent  appear:incc.  1°hc  phosphorescence  is 
more  or  U-ss  limiteil  to  the  surface  layer,  that  is  the  one  in  con- 
tact with  the  oxygen  of  the  air .  in  the  depth  it  is  absent,  bat 
when  shaking  the  d^sk  ike  pkoaphaccaeenee  appears  also  in  the 
depth. 

Ftrmtntali^n. 

I   have  mentioned,  in  connection  with  a  previous  group, 
bacterial   species  which    have    the   power  to  change  by 
hydiation  urc.i  into  ammoniaoi  carbonatet  a  change  which  is 
called  a  fermentafive  action.    Chances  aiaiilar  to  these  are 
cansed  by  micro  organisms  in  many  processes  playing  an  im- 
portant part  in  inilu»trirs.    Amongst  these  chances  I  may 
mention  one  in  particular,  the  souring  of  mitU,     There  are  a 
good  many  others,  the  viscous  or  manni:  fcrnir-ntation,  the 
bii'yric  fertnentalion,  the  (nd:i;o  fertnentatiun,  the  dcxtran  fer- 
mciitiitiun.  il'.i- acetic  acid  Iciiiicntjtujn,  an^  nlhers,  hut  ;imc  docs 
not  permit  me  to  fle-criV-L-  mure  tlian  one,   vi;.  the  cuniinon 
bacterium  lactis,     I  ^h^iw  )  .u  here     niirr:hcr  uf  plmto;,'r.\fihi  ol 
the  bacterium  lactis  under  culiivaiiiin,  nnd  as  seen  under  the 
microscope.     It  is  a  inm  i'i'  <iv:il  Ijnrleriani,  whicli  multiplies 
with  great  rapidity,  and  winch,  in!ii>ilucc-(l  into  tnilk,  liiriib  thin 
sour  in  12  to  24  hourN  at  the  "r  limry  tcmperaluic  ;  svhen  sterile 
milk  is  inoculated  with  this  liaclerium  and  kepi  in  a  warm  place 
at  a  temperature  of  60' to  65    I-".,  the  nidk  is  four.1  ^(.lid  .inil 
curdled  before  20  or  24  hour<  are  over,  ami  in  this  cui  JIcU  mdk 
large  numbers  of  the  bacterium  lactis  arc  present  either  as  dumb- 
bell ovals  or  as  short  chains.  When  a  needle  is  dipped  firit  into 
such  cardled  milk  and  then  into  normal  milk,  the  same  eoagn- 
lation  with  the  sane  appearances  takes  place  in  the  latter. 
When  a  plate  caltivation  ofsnch  milk  bi  aaade  it  ia  a«e*  Uiat 
a  Urge  nunber  of  colonies  nil  of  the  aame  cbatacier  are 
developed,  wkidi  cokwkis  aw  ntado  np  of  the  bactcfivm  hells ; 
thcougn  however  numerons  seneratkms  this  oq^aabm  is 
oshlvated  in    artificial    cultivations, — it    grows  well  on 
Ottlritive  gelatine  to   which  whey   or  only   lactic  sugar 
hat  been  added — and  ifthen  transferred  to  fre^h  milt:,  it  always 
prodttcei  this  souring  and  curdling  ;  that  is  tu  hay,  it  changes 
lactic  sui;ar  into  lactic  acid,  and  as  thit  is  being  fortaed  it  coagu- 
laie«  and  precipitates  the  casein  of  the  milk.    With  a  trace  of 
milk  that  has  gone  natiuraily  soar— thai  is  to  say,  to  which  the 
bacterium  lactis  has  found  entrance,  and  in  which  by  its  multi- 
plication it  has  produced  curdling,  any  amount  of  normal  milk 
can  be  successively  turned  sour  sod  curdled.    The  bacterium 
lactis  is  not  by  any  me.int  .i  rare  organi'im  ;  it  is  widely  dis- 
tributed, and  cm  at  nny  ni..-acnt,  in  dairies  .md  other  places, 
thr'iiigh  iin^'tirii id  'tie  u'.snsils,  by  ilu^i,  \-c:.,  find  accesi  to 
milk    which   would    s  i'in  ^accumb  to  its  attack";  ;  ulicn.  for 
insianci-,  in  riiines  or  in  rric  nr  another  locality  lite  milk  has  a 
ircii,.eiit   tr:i  lency    to    turn    snur,    this  means    that   tbc  bac- 
terium lactis  has  taken  lirm  looting  in  such  a  locality.    It  is 
well  known  that  only  extreme  messuresof  cleanlinesv  ihornu^h 
bulling  of  all  utensils  and  vessels,  cleaning  of  waili.  .and  floors 
can  l)ani«h  or  reduce  \: .     In  this  the  analogy  with  an  cid 
demic  of  an  inleciiouN  di  .easeisobvinus.  Ju«l  as  in  an  epidemic, 
every  susce|>ii  ilc  individual  to  which  the  contagion  has  bad 
access  bcci mi ^aullcu  by  infection,  and  Just  as  in  an  epidemic 
the  contagium  of  the  disease,  being  of  wide  distribution,  nnd, 
having  taken  a  firm  hold  of  the  locality,  attacks  an  increafing 
nvnjbL'r  (d  indiNidua's,  and  thus  causes  the  epidenilc— to  alco 
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io  the  case  of  the  tiacseiiuin  lactis :  when  this  has  taken  a  turn 
hold  of,  and  hasacguired  a  great  distribution  in,  any  locality, 
any  sample  of  milk  \i,e.  susceptible  individual^  may  take  the 
inlcclion,  cither  by  c<"mi:n;;  in  conlACi,  directly  or  indtreclly. 
w  itb  a  tr.TCe  of  the  ndlk  .already  infected,  t.^.  Iiy  liemi;  ]>laced 
in  vessels  in  which  iilfccltd  milk  ha>  hecii  kept  f.revinuvly,  m 
becominj;   irdcctcd  ihrc  in;h  dust  charged  with  llie  tiactciiuni 
lactis,  orcoiiimi^  in  coiil,ii-i  with  water  poured  from  a  vesstl  111 
which  traces  ol  the  microbes  w  ei  e  si  ill  leil .     .Ml  this  finds  r-, 
complete  analo^jy  in  the  ca<c  of  an  epidemic  infectious  disease 
ThefermenL^tivi:  pioccise>  due  to  miciubic  aclivily,  and  playtitg 
an  important  part  in  industries  (alcoholic  and  other  fermenta- 
tions), illustrate  in  a  very  striking  manner  some  of  the  esMntial 
features  obwrved  in  the  nntnii^  in  the  prodnctknii  nad  in  ikn 
s  prcad  of  faifee^B  disenaca  hi  nun  and  animals.  The  fnasn- 
tative  processes,  thorongbly  ealaMhihed  as  being  die  to  ■riaebic 
activity  by  the  Ktearcihca  cf  i*«atear.  were  bv  Paatenr,  and 
others,  alter  him,  need   aa  tUnamatkHH  ot  the  way  in 
which  infections  disorders  in  man  and  animals  arise,  sind  it 
was  exactly  these  considerations  which  ted  Pasteur  to  his  bril- 
liant studies  of  thtoe  diseases,  the  results  of  which  studies 
have  been  of  such  signal  service  to  sanitary  science  io  general, 
and  in  the  prevention  of  iofitttiotts diseases  in  partictdar. 

In  the  fermentative  processes  studied  by  I'asteur  and  others 
it  was  shown  that  each  specific  fermentative  process  is  diie  to 
the  growth  and  multiplication  of  a  specific  microbe.    Just  the 
same  is  the  case  with  the.  infectious  diseases — when  from  a 
subatance  which  is  in  the  process  of  ferrnetitation,  a  trace  con- 
taining the  paiticular  microbe  is  intro<)uce  l  into  fre^h  fermeniible 
substance,  this  latter  underfjocs  the  same  ferineatation  ;  further, 
it  is  show r.  that ,  however  great  the  number  of  accidental  non- 
speciltcbacteiia  which  may  he  lalroducedal  the  same  time,  unless 
that  particular  bacterium  lie  present  amongst  them,  the  specific 
fermentative  change  does  nut  ensue.    The  same  is  the  cane  with 
infectious  di»cas«>  :  the  number  of  [ion-s|)cciric  tiacteiia  in  watci, 
dust,  air,  various  common  anicles  of  food,  i.'tc.,  is  sometimes 
^;icat,  but  no  amount  of  these  would  set  up  any  of  the  infectious 
diseases,  li'..e  cliolffa  or  typhoid  fever,  tetanus  qi  dtjjlutjcna  , 
in  Older  to  do  so  there  must  be  amongst  them  the  panicul;ii 
micrtibc  ul  cholera  or  ijpJiuid  fever,  Ac.    Again,  in  each  (ei- 
rocntative  luocess  the  substance  which  i«  to  undergo  the  fci- 
mentation  must  be  susceptible  of  the  particular  fermeoutioa  I  a 
substance  that  containa sngnr  ca«.  nndcrgo  the  nicoholk  Itmacn- 
tation.  a  substance  tkat  eoMnlns  alcohol  nan  ttndefgo  the  noetic 
add  fcancvlation,  Aai  The  iime  is  the  cape  in  urn  biifeotio«i» 
diaeaiet  i  wiindividnBl  most  be  antoeptible  tothedkcaae,  though 
it  is  net  qniie  clearly  established  what  the  meaning  of  tliia  ik 
Fnrther :  jvatas  in  the  fermentative  process  the  sttioe|Mibiliqr  of 
the sabsutnen  alone  is  not  sufficient,  is  only  a  prelimiaarjr  con- 
dbinn,  the  actual  infection  with  the  specific  microbe  bdng  the 
CMentisI,  so  also  in  the  infectious  disease  :  in  order  thai  a  sus- 
ceptible individual  should  become  the  subject  of  the  disease  it  is 
essential  that  the  specific  microbe  should  be  present  and  should 
find  entrance  into  this  susceptible  individual.    Just  as  little  as  a 
particular  condition  of  the  atmosphere,  of  temperature,  &c.,  is 
capable  of  producing  the  souring  of  milk,  so  also  a  particular 
atmospheric  or  telluric  cnndiiion,  sea^n,  or  other  external  cii- 
cumstancrs  alone  cannot  produce  an  ilfcctious  disease.  What 
is  wanted  in  the  first  place  is  the  i  teseneeof  the  bacterium  Uctii 
in  the  one,  the  specific  pathogenic  microbe  in  tlic  other  ;  at- 
mospheric or  telluric  conditions  may  avid   do  favour  the  more 
rapid  muliiplication  and  d;s>eiiunaiiun  of  the  bacterium  laclis  01 
other  :,[>ecitic  micriibc*,  but  w  ithout  the  presence  of  the  specific 
microlies  llicsc  processes  could  not  lake  place.     "  I  hunder  i,> 
the  air  "   coiiM  mil   turn  the  milk  sour,  could  not  make  meat 
tainted,  could  i:ol  turn  liecr  or  wine  NOi;r,  wiihout  the  presence 
id  the  spccUiC  uitcialic*,  which  by  their  presence  and  muUipli- 
cation  produce  those  undesired  changes  in  these  substaiKes  ;  the 
1  particular  condition  of  the  air  could  and -would  increase  their 
rate  of  multiplication  and  distribution,  and  therefore  iniltalC  the 
chances  of  infection  of  theic  substODCcs  and  tbeMfaie  nmntc 
conspicuous  in  oaifsstalioo  oftheeOMta  of  the  adivity  of  thoae 
microbes,  but  It  conld  not  prodnce  ihe  microbes  T 
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produce,  of  causing  the  changes  which  characterise  the  particular 
iUseas«. 

I  show  yott  here  photographs  of  a  variety  of  such  pathogenic 
bicieria,  and  you  will  se«  from  them  that  both  as  regards  (he 
manner  of  distribution  of  these  bacteria  in  the  tissues  of  the 
infected  individuaU  as  also  io  their  morphological  and  biological 
characters  in  artificial  cultures,  most  of  them  are  sulhciently 
distinguished  from  one  another  and  from  other  non-pathogenie 
bacteria.  In  considering  the  general  action  of  pathogenic  I'nc- 
leria  we  And  that  they  may  be  grouped  into  (a)  such 
as  are  entirely,  so  far  as  our  knowledge  at  present  goc', 
ilependent  on  the  living  body  of  roan  or  animals  ;  these  are  en- 
iNigenic  bacteria  or  true  parasites,  for  they  do  not  appear  to  lead 
.in  existence  independent  of  the  living  bt>dy  :  when,  therefore, 
infection  by  them  takes  place,  it  takes  place  by  direct  trnns- 
fetence  from  an  infected  individual  to  a  new  one  ;  (his  is  so  in 
small-pox,  in  vaccinia,  and  in  hydrophobia  ;  (/>)  a  second  group 
comprise*  (hose  which  are  capable  besides  a  parasitic  life,  i.t. 
growing  and  multiplying  within  the  animal  body,  to  lead  aUo  an 
existence  independent  of  the  animal  body  ;  that  is  to  say,  they, 
like  many  other  non-pathogenic  bacteria,  are  capable  of  thriv- 
ing in  suitable  materials  in  the  outside  world  ;  such  are  anthrax 
an<l  fowl  cholera,  asiatic  cholera  and  typhoid  fever,  tetanus  and 
Jtph(heria,  and  others.  But  also  amongst  these  some  can  lead 
such  an  "  ectogenic  "  life  comparatively  easily,  while  others  do 
so  only  in  a  restricted  sen>e  ;  while,  for  instance,  anthrax, 
tetaniis,  typhoid  fever  can  lead  such  ectogenic  life  easily,  i.t. 
^rotving  and  multiplying  outside  the  animal  body  ;  others,  like 
tubercle  and  glanders,  do  so  only  to  a  veiy  small  extent.  The 
former  are  obviously  the  more  dangerous  to  man  and  animals  on 
account  of  their  more  leady  distribution  than  the  latter,  of  which 
the  ectogenic  existence  is  considerably  restricted  by  various  con- 
ditions, t.,^.  they  require  higher  temperatures  to  grow  at,  they 
require  a  much  more  specialised  nutritive  medium  than  it 
generally  attainable  by  (hem. 

Time  does  not  permit  me  to  show  you  in  detail  the  many  and 
■ooderfal  results  obtained  wiihin  a  comparatively  short  recent 
period  by  a  large  number  of  worker;,  as  regards  ihe  identifica- 
liun  of  many  of  the  pathogenic  bacteria,  their  habits  of  life, 
ibcir  mo<le  of  spread  and  infection  ;  the  way  in  which  their  ac- 
tion can  be  attennated,  their  effects  weakened,  and  such  weak- 
toed  cultures  used  for  protective  inoculations  ;  (he  brilliant 
rewlis  achieved  by  Pasteur  and  many  others  in  these  protective 
and  curative  inoculations  against  anthrax,  against  fowl  cholera, 
ac^intt  (ubercle.  against  hydrophobia,  against  tetanus  and  other 
diseases.  iSut  I  will  ask  you  10  bear  in  mind  that  almost  (he 
entire  study  of  bacteria,  the  exact  methods  first  introduced  by 
Koch  and  now  universally  used  not  only  in  regard  to  patho- 
genic bacteria,  but  in  all  other  branches  of  bacteriology  ;  the 
exact  knowledge  that  we  possess  of  some  of  the  roost  important 
branches  of  hygiene  :  as  the  knowledge  of  the  exact  nature  of 
contagiuro,  its  mo<'.e  of  spread,  (he  me.ms  of  disinfection,  the 
methods  of  protective  inoculation,  and  a  hundred  and  one  other 
important  p'>ints  have  been  the  result  of,  and  gained  by,  experi- 
ment on  aniinaU.  Amongst  the  wilderness  of  misery,  cruelty, 
and  death  indicted  by  mankind  on  animals  for  gain,  for  sport, 
pleasure,  and  o:her  similar  olijecis,  to  decry,  as  some  do,  the 
use  of  a  comparatively  few  animals  for  the  sake  of  gaining 
knowledge  of  the  most  important  and  complex  phenomena  of 
life  and  of  disease,  and  of  yecuiing  power  to  apply  this  know- 
ledge in  the  interest  not  only  of  mankind,  but  of  the  animals 
(hei&selves,  is  apt  to  make  one  remember  the  words :  "  Ve 
blind  guides  !  which  strain  at  a  gnat  and  swallow  a  camel," 
or  the  words,  "Thou  hypocrite  !  casl  out  firm  the  beam  out 
of  thine  own  eye,  and  then  shalt  ihou  see  clearly  to  pall  out  the 
nioie  (ba(  is  in  (hy  brother's  eye." 


SURGERY  AND  SUPERSTITIO.W 

those  unversed  io  the  history  of  surgery  it  may  come  as  a 

kurpiiie  th.il  many  of  the  appliance^  commrjiilv  regarded 
u  the  inventions  of  yesterday,  are  but  (he  pt-rfectcd  forms  of 
implements  long  in  use.  It  is  astonishing  to  lind  amongst  the 
f«»ll  bronies  of  the  National  Museum  at  Naples,  bistourief, 
'ofccpt,  cupping'vessels,  trochars  for  tapping,  bi-valvuJar  and 
(ri-valvular  specula,  an  elevator  for  raising  depressed  portions 
of  ibe  skull,  and  other  instruments  of  advanced  consiniction 
which  differ  but  little  from  their  mo<lern  con;;cners.  The  in- 
tntioo  of  fttch  initmments,  and  the  skill  displayed  in  their 
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construction,  presupposes  a  long  period  of  surgical  practice. 
We  find,  accordingly,  that  four  hundred  years  before  our  era, 
Hippocrates  was  performing  numerous  operations  bold  to  (he 
verge  of  recklessness.  Thus  he  was  accustomed  to  employ  the 
trepan  not  only  in  depression  of  the  skull  or  for  similar 
accidents,  but  also  in  cases  of  headache  and  other  affections  to 
which,  according  to  our  ideas,  the  process  was  singularly  inap- 
plicable. Strangely  enough,  (he  Montenegrins  are,  or  recently 
were,  accustomed  to  get  themselves  tiepanned  for  similar 
trifling  ailments,  and  it  is  probable  (hat  in  both  instances  the 
procedure  was  but  the  surviving  custom  of  primeval  ages. 
That  such  operations  were  then  performed  Dr.  Robert  Munro, 
in  his  admirable  article  upon  prehistoric  trepanning  in  the 
February  number  of  the  Forlnii^hlly  NC'-if.f,  conclusively  shows. 
lii«  paper  records  a  s(range  blending  of  the  sciences  of  medicine 
and  theology  in  (heir  initial  stages  ;  for,  whils(  he  makes  it 
clear  that  during  the  neolithic  period  a  surgical  operation  was 
practised  (chiefly  on  children)  which  consisted  in  making  an 
opening  through  the  skull  for  (he  treatment  of  certain  internal 
maladies,  he  renders  it  equally  evident  ihat  the  skulls  of  those 
individuals  Mho  survived  the  oideal  were  considered  as 
possessed  of  particular  mystic  properties.  .\nd  he  shows  that 
when  such  individuals  died  fragments  were  often  cut  from  (heir 
skulls,  which  were  used  as  amulets,  a  preference  t>eing  given  to 
such  as  were  cut  from  (he  margin  of  (he  cicatrised  opening. 
The  discovery  arose  as  follows.  In  the  year  (873  Dr. 
Prunii-res  exhibited  to  (he  French  Association  for  the  Advance- 
ment of  Science  an  oval  cu(  from  a  human  parietal  bone,  which 
he  had  di»covered  in  a  dolmen  near  Marvejols,  embedded  in  a 
skull  (o  which  i(  had  not  originally  belonged.  Ills  sugges(ion 
that  it  was  an  amule(  was  confirmed  on  (he  discovery  of  similar 
fragmen(s  of  bone  grooved  or  perforated  to  facilitate  suspension. 
When  Dr.  Prunieres's  collection  was  examined  by  Dr.  Paul 
liroca  he  pointed  out  that  that  portion  of  the  margin  of  the 
bone  which  had  been  described  as  "  polished  "  owed  Us  (ex(nre 
(o  cica(ricial  deposits  in  the  living  body,  and  that,  where  these 
were  wanting,  death  had  ensued  before  (he  pathological  action 
was  set  up,  or  the  operation  had  been  post  nwrlem. 

These  discoveries  led  to  widespread  investigation,  and  to  the 
production  of  trepanned  skulls  from  Peru,  from  North  America, 
and  from  nearly  every  country  of  Europe.  These  were  not 
restricted  to  any  particular  race  or  period,  but  ranged  from  the 
earliest  neolithic  age  to  historic  times  and  included  skulls  of 
dolichocephalic  and  brachycephalic  types. 

1'he  method  of  conducting  the  ojieraiion  appears  to  have  been 
to  gradually  scrape  the  skull  with  a  sharp  flint,  though  there  is 
occasional  evidence  of  its  use  in  a  tawing  manner  such  as  obtained 
when  (he  ruder  implemen(  was  superseded  by  one  of  me(al.  The 
process  was  almost  exclusively  practised  upon  children,  probably 
on  accoan(  of  the  facility  withwhichit  could  then  be  accomplished, 
and  possibly  also  as  an  early  precaution  aga^n^(  (hose  evils  for 
which  it  was  cs(eeroed  a  prophytaciic.  What  the  dreaded  evils 
were  was  suggested  by  Dr.  liroca,  who,  whilst  he  believed  (hat  the 
operation  was  primarily  (.onducied  for  therapeutic  purposes,  saw 
behind  (hese  the  apprehension  of  a  supernatural  or  demoniacal 
influence.  Readers  of  Lenormant'it  "  Ch.ildean  .Magic  "  will 
remember  "(he  wicked  demon  which  seizes  (he  body,  which 
disturbs  the  bo<ly,"  and  (ha(  "  the  disease  of  (he  forehead  pro- 
ceeds from  (he  infernal  regions,  i(  is  cmne  from  the  dwelling  of 
the  lord  of  the  abyss. "  With  such  an  antiquated  recoid  before 
us  it  is,  therefore,  by  no  means  an  eatravagant  (heory  to  broach, 
OS  Dr.  Broca  ha»  done,  that  many  of  Ihe  convulsions  of  child- 
hood, which  disappear  in  adul(  life,  were  regarded  as  the  result 
of  demoniacal  possession.  This  being  granted,  what  more 
nadiral  than  to  assist  (he  escat>e  of  (he  imprisoned  spirit  by 
boiing  a  hole  in  the  skull  which  formed  his  prison.  When  a 
patient  survived  (he  opera(ion  he  became  a  living  witness  to  the 
conquest  of  a  fiend,  and  it  is  comprehensible  that  a  fragment  of 
his  skull  taken  after  death  from  the  very  aperture  which  had 
furnished  the  exit  would  constitute  a  powerful  talisman. 
Chaldean  demons,  as  we  know,  fled  from  representatives  oftheir 
own  hideous  forms,  and,  if  they  were  so  sensitive  on  (he  score 
of  personal  appearance,  others  may  have  dreaded  with  equal 
keenness  the  tangible  record  of  a  previous  defea(.  I(  is  cer(ain 
(hat  (o  cranial  bones  medicinal  properties  were  ascribed,  a  belief 
in  (he  efficacy  of  which  persisted  to  the  dawn  of  the  eighteenth 
century  ;  whilst,  in  recent  years,  such  osseous  relics  were  worn 
by  aged  Italians  as  charms  against  epilepsy  and  other  nervous 
diseases.  When  once  the  dogma  was  promulgated  that  sanctity 
and  a  perforated  skull  were  correlated,  fond  relatives  might  bore 
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the  hnidiof  tbedepartedtafiettitate  theexaduiof  uy  audigaiiit 
ioBncace  itiU  lingeriog  within*  and  to  ensarethciD,  l^ttbeTeiier« 

aled  aperture*  »  tMisfodOiy  position  in  their  new  existence. 
For  similar  retMN  the  bone  •mttlet  was  buried  with  the  deceased, 
md  sometimes  it  wa«  even  placed  within  his  skull.  Dr. 
Mnnro  oont^ders  it  hard  to  say  fur  what  purpose  such  an  in- 
(ertioa  should  have  been  marit-,  Im,  arguing  from  his  data,  the 
praetloe  does  not  appear  to  nu-  U.iticu::  ol  exphnattoo.  He  ha« 
sihown  thflt  disease  wat  the  work  of  a  demon  imprisoned  in 
the  skutl  :  'hn:  ibis  demon  was  expelled  through  the  trepanned 
hole;  and  that  its  marp.tn^  wete  \\v.\%  sunctifiH  for  ^cilitmanic 
purposes.  The  unclean  -junt  \'.as  t^'^"<^  ""t  of  the  man,  .inJ 
ohs?rv:\li<vn  «hf>wefl  "ili.it,  diiriti,^  •.lit-  in;ui'5  c.vrthly  cit-tcncc, 
he  i-Siit  n.il  ii  tmn  ;  but  ^i:.i:antcc  w.is  there  \\\'\\  :n  the  'Ijm 

uiiknuwii  rCi^ion  to  «h;ch  the  dcceascl  w.is  |iaising  the  assaults 
of  th-'  evil  one  niiijht  \\  >\  li-  rfnc*ei"i,  that  he  mijiht  not  return 
to  his  h?iu-.e  whence  he  came  out,  and,  w;th  or  without  other 
spiri'i  iiiijte  w;tked  than  hiniselT,  enter  in  ami  liwell  in  iheNwc;ii 
and  gaioiihed  abode  ?  Surely,  with  such  .1  ]ui;5ibility  before 
them,  it  was  the  duty  of  pious  mourner^  to  1  .ner.ill  the  protection 
that  religion  could  suggest,  and  lo  defend  the  citadel  with  lha; 
potent  amulet  which  recorded  the  previous  discoiuforture  of  the 
besieger.  The  l>cit  martim  trepanning  may  have  been  such  a 
pious  cndeavonr to  ceny  sacramental  benefits  beyond  the  grave, 
M  indnoed  the  eerty  Christians  tu  be  baptised  for  the  dead,  and, 
if  then  b«  truth  in  the  deductions  whicQ  h>«*  been  nndn  Ifom 
thccvUenee,  they  point  not  only  to  a  belief  in  Ae  in|ianntnnl 
and  in  the  exietenee  of  a  fiMiiie  alatef  bnt  «!•»  to  llmt  pathetic 
•tmsglc  of  hvnan  love  to  penetrate  the  Icmedom  of  death,  wliidi 
has  persisted  from  the  death  of "  Cain,  tlie  first  male  child,  to 
him  that  did  but  yesterday  suspire." 

The  ]>ossibi1iiy  of  reasonably  making  such  deductions  from  a 
few  decayed  bones  is  a  remarkable  proof  of  the  progress  of 
anihropological  icience.  Should  any  readers  regard  these  de- 
ductions as  anwanantcd,  they  must  remember  that  their  value 
is  dependent  upon  a  series  of  facts  which  can  here  only  be  but 
very  imperfectly  reproduced.  For  these  evidences  in  full 
'««qt!«nce  reference  should  be  made  to  the  paper  by  Dr.  Munro, 
which  forms  the  subject  of  this  notice,  and  which  will  amply 
repay  perusal.  Frakk  Raps  FOWKK, 


ANIMAL  HEAT  AND  PHYStOLOGtCAL 

CALOR!METRV} 

'T'iir,  problem  <jf  aniiuil  heat  i*  one  of  ibe  oldest  problems  of 
stirniific  spcculmion.  Nevertheless  it  is  only  within 
reC'^nt  yoar^  ih.it  we  have  been  able  to  8|>eak  of  it  in  terms  of 
moilern  kni 'wlc  Ji;c. 

Amung  the  earlievt  v::)titr:biii.:ir')  to  such  knowledge  we  nitiy 
cite  John  Mayow  .m  l  |osLj>h  Hlack.  Mayow  w.as  the 
first  to  suggest  th»t  almosplienc  air  is.  tio".  a  iiaifdc  clement  and 
that  its  "nitro-aeric  particles,"  in  combining  with  the  blood 
in  the  lanp,  produce  the  anim.vl  heal,  while  Black  demonstrated 
that  the  air  expind  bj  the  lungs  caotaim  "  fixed  air "  or,  as  •« 
MMt  caR  it,  carbonie  add. 

Pfiatler  diMOfcnd  oajmen  giu  in  I77t,  bat  LavniaUr 
waa  the  fiiat  to  show  that  this  constitnent  of  tbe  air  ii  taken  in 
by  tbe  blood  in  the  Innci,  and  that  itt  eDnil>iDatioa  with  the 
carimo,  which  is  a  Tegular  cointitnent  of  all  organic  matter, 
prodoces  animal  heat  in  the  tame  way  as  in  all  combuatioos. 
Latroisicr  was  the  first,  too,  who  measured  the  heat  produced 
by  aa  aaimaJ,  making  use  of  the  ice  calorimeter,  constructed 
1^  hinadf  imd  Laplace,  while  Crawford  nearly  at  the 
same  lime  made  investigations  with  an  apparatiu  similar  10  our 
water  calorimeter. 

Neither  form  of  apparatus  is  very  suitable  for  this  pur- 
pose. Scharling,  Vo);cl,  and  tlim  made  use  of  an  a'r 
calorimeter.  Within  the  last  few  yesr>  Prof,  il'Ar<;onvaI  of 
Pari^  aiiopted  tlie  same  principle,  and  I  nu  sclf  havc"woi  Led  out 
(he  theory  of  it,  and  constructed  app»t.iiu>,  vmiIi  wiiich  I  have 
made  a  );reat  number  of  experiments. 

The  aniiiitil  lo  be  experititenled  upon  in  my  apparatus  is 
placed  in  a  chanitjer  surrounded  by  double  metalbc  wa)ls.  The 
heal  given  out  by  the  aiiimni  raises  the  lemjieralurc  of  the 
air  contained  between  the  waiU,  until  the  r.niiaiiim  from  the 
outer  surface  causes  a  luiis  uf  heat  equal  to  the  amount  gamed 

I  paper  hy  Pi'-if  Rosrothal  uf  Erlangrn,  rrod  b^fon  the  Biolagical 
Section  »       K  <inb-jr(h  okiudi:  uf  ihc  British  AnociatiaB  for  tht  Ad- 
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it  from  the  animaL  This  atate  of  things  having  been 
eslablisbed,  (he  temperature  of  the  air  becomes  constant,  the 
gain  and  loss  of  beat  being  equal.  In  this  way  tbe  heat 
given  out  can  be  calculated.' 

Thechamber  containing  the  animal  is  well  ventilated  by  aspira- 
tion. If  we  measure  the  volume  of  the  air  aspired  and  con- 
duct a  part  of  it  through  liquids  absorbing  carbonic  acid,  the 
amount  of  this  gas  given  out  by  the  animal  can  be  measured. 
In  another  series  of  experiments  the  amount  of  oxygen  absorbed 
by  the  animal  was  also  measured.  Tbe  combination  of  apparat  us 
I  made  use  of  for  tlih  p'Upose  is  .1  vari.'ition  of  the  method 
invented  by  Ke^^Rault  an.i  Reiset. 

I  ^ha!l  not  weary  yo  11  a  lun^j  enuineratiot*  of  all  n>y  experi- 
ment!. All  I  wish  is  to  give  a  brief  account  of  some  of  the 
rcsuhs,  which  I  think  are  of  intercit  from  general  biological 
point  of  view. 

!n  the  first  place,  I  may  mention  my  experiment on  f«vcr. 
'i  ae  h:i^h  temperalnre  in  cases  of  febrile  disease — i»  it  the  re-all 
of  jjrealer  heat  ]irodi!Clion  ?  Are  \vc  to  assume  that  cer;.";in 
I'.oi^ijn^  t.iken  into  the  Ix-  d.y,  or  produced  ;ti  it  by  niii-Tol  c», 
stimuUtc  the  nervous  system,  or  directly  intiuence  the  tissues  10 
such  n  way  aa  lo  eaaaa  greater  oxidation^  and  thns  to  produfio 
more  heat 

That  is  (he  opinion  of  many  medical  men,  bat  it  ia  ntet  witli 
tbe  great  difficulty  that  neither  tbe  expiration  of  carbonic  add 
nor  the  excretion  of  oxidiaed  aitnigenow  matter  ia  iocteased  to 
sndi  a  degree  aa  to  aeeonat  Inlly  for  the  riaeof  teaqMnlvre. 
Therefofa  Tnube,  the  late  dinfcian  of  Bcriu,  iwoposcd  tbe 
theory  that  the  rlie  of  tempeiatui*  In  fever  ia  eanaed,  not  by 
greater  heat  production,  bat  by  greater  retention  of  heat. 

On  producing  fever  in  aninuiu  liy  iojeciioQ  of  various  patrtd 
substances,  1  found  that  at  the  besiantae  of  the  fever,  heai 
production  is  not  increased,  that  theloia  oTbeat  is  diminished, 
and  that  the  dilTerence  between  the  nonnal  loss  and  that  ol>- 
served  in  the  period  of  rising  temperature  is  sufficient  to  cause 
the  febrile  rise.  When  the  temperature  reaches  its  highest 
point  the  amount  of  heat  given  out  tli^ei  and  comes  to  its 
normal  rate.  Finally,  when  tbe  few  brains  to  subside,  during 
the  period  of  falUi^  tenpcrttnre,  tbe  ma  of  heat  is  greatly 

increased. 

All  this  is  in  perfect  accordance  with  Tiaubc'^i  theory. 
Nevertheless,  I  cannot  say  that  heal  pioduclion  is  luvtr  ai;j;- 
uicnted  in  fever.  I  have  not  yet  been  aide  to  make  niatiy 
exjici imcnts  on  man.  i  here  ate  two  gre.it  difhculttc*  in 
tlic  way,  and  the  greatest  is  the  imi>ossibility  of  making  a 
&!fittt  cottiparison  between  the  heat  production  in  fev  er  and  that 
in  the  normal  state,  cxcejit  in  cases  of  the  regular  inter- 
mittent type  Malaria,  once  so  fre.^juent  in  several  parts  uf  <jer- 
many,  nowadays,  thankN  to  hygienic  iinjaovements,  is  very  seldom 
met  Kith,  So  I  have  liccn  able  lo  make  only  two  cxpcnaicnti 
on  an  individual  aiHicled  with  intermittent  fever,  some  on  in- 
valids with  abdominal  typhus  (typhoid  fever),  some  on  cases  of 
pneumonia,  and  others  on  cases  of  fever  caused  liy  the  injection 
of  Koch's  tubercoline  daring  the  short  time  when  soch  injec- 
tiani  wan  praetiaed  in  the  noapitala  «f  Bilantan.  In  Ineae 
ease)  I  iiMM  a  small  bat  real  nugmcntetionof  heat  peodKlion, 
and  thetafore  I  am  indined  to  tnppoae  that  Um  qnaMion  ia  not 
yet  solved.  Perhaps  there  are  two  causes  able  to  raise  the 
temperature  in  fever,  one  of  then  prevailing  in  some  cases  or 
types  of  fever. 

Most  of  my  studies  were  conducted  with  a  view  to 
explain  the  connection  between  heat  production  and  other 
physiological  fuoctioRS,  and  the  influence  of  external  ctrcnn* 
stances  on  it.  Higiier  animals,  mammals  and  bM*,  waiatnill 
their  own  temperature  nearly  at  the  same  degree,  even  when  (he 
temperature  of  tbe  surrounding  air  changes  within  large  limits. 
Is  tnis  rf^ulalion,  as  we  call  it,  caused  by  adaptation  of  heat 
production  to  the  greater  or  smaller  loss,  or  are  there  means  to 
Iteep  the  loss  constant  in  spite  of  the  changingdifference  between 
the  animal  and  surrounding  objects? 

On  measurini;  the  heat  production  of  the  same  animal  in  cald 
and  warm  air,  1  found  ilut  it  is  smallest  in  air  of  medium  tem- 

reraliue,  i.^.  about  J5  C,  becoming  greater  in  lower  .ind  in 
igfier  temperatures.  Thus  an  animal  produces  and  loses 
nearly  the  same  amount  of  heat  in  nir  »t  5  .a.i  m  air  at  2$  . 
In  tins  cave  rej;ulation  of  the  animal  temperature  can  be  effected 
only  by  changes  of  the  co-cificient  of  emission  of  b^(  from  ibe 
skin,  oanaed  figr  changea  of  ciicnlatian.  But  for  loofler  periods 
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tbit  vcgaluion  U  inmffiricnt.  In  winter  line  we  nie  ihickcr 
dotklng,  We  need  luarc  t'jo'i,  and  if  tbe  cold  it  TCry  great,  we 
prnklace  more  be*t  by  muscular  aclioo.  In  accordance  with 
that  espencnoei  I  found  that  animals  produce  more  heat  in 
wiaier  than  in  summer.  If  noottliMd  with  the  same  food,  suffi- 
cient to  maintain  iheir  we^^  MHtant  in  winter,  they  do  not 
oxidize  the  whole  in  summer,  and  therefore  they  ^iAX\  in 
weight.  It  'w  remarkable  that  simihr  changes  were  observed 
V'T  I'r  !C  irl  Theodor,  Duke  of  Itavarin,  in  the  smonnt  of  car- 
)wiriK  -I  1  1  expired  by  a  cat,  in  the  ca  r  »i  whicb  beBCeMired 
(he  ex;>iraS)on  of  this  gas  during  five  monlhs. 

Many  experiments  havr  been  made  to  find  the  combustion 
heat  of  oar  food-sinff-i.  For  want  of  direct  nnimal  calorim^try, 
physiologists  use  !  thc-c  li.it.i  f  ir  cilcnl.ilir.g  Ihe  lic.n  [jrivJuced 
by  living  beings  ;  but  as  my  expcriruenl^  show,  tlicre  is  fie- 
4luently  no  exact  accoi  lani  o  I  ctwctn  the  two. 

Richly  nourished  auimaU  produce  ic^s,  i^rciy  nourishr;<J 
occi  III  OIL-,  !.ca:  ihaa  Ihe  calculation  gives,  between  the  two 
cases  ilietc  is  a  third  one  in  animals  suj^titnlly  nourished,  viz. 
such  .tfi  take  in  so  much  nutriment  aa  serves  to  maintain  their 
weight  uDciiangcd  for  a  long  time.  In  this  case  only  the  amount 
«f  Iwat  pfoduced  it  really  equal  to  that  calculated  upon  the  com- 
ImMloo  ef  tbe  constitneatt  of  food.  Oa(  also  in  this  case 
wintiom  ire  obaerfed,  cuued  fay  dmnm  of  temperature, 
nmscnlur  motion  orolber  dfcnmstaiiec^io  lui  only  the  middle 
linmi  cocitspoiid  exactly  to  the  tbeoretiad  vniae. 

Tbw.  if  n  weil-ttovrisbed  wimal  it  MarMd  the  heit  prodne* 
tioD  rem.iins  unchanged  from  three  to  fonr  d«fSi  tiw  enimal 
baming  its  stored-up  materials  and  losing  mneh  of  Iti  Wright ; 
only  then  u  it  suddenly  reduced  to  a  lower  amount.  If  now 
feodingiTen  again,  heat  production  remains  small,  the  weight 
Increases,  and  then,  three  or  four  days  later,  the  heat  production 
increases  and  reaches  its  former  awousl. 

If  a  sufncicntly  nouriihed  animal  Imkei  in  WX  its  food  once  a 
day,  the  heat  Droductioo  varies  ver^ resnfairly  in  the  twenty-four 
bour«.  Two  hours  .after  the  meal  it  be(;ins  to  ri5e,  comes  to  its 
□laximam  point  between  the  tilth  nnfl  <.even!h  hour,  falls  sud- 
denly hetwtest  the  eleventh  and  twelfth  hoar.  In  (he  accond 
h.ilf  of  t)ic  period  the  chani^es  .ire  small,  tbe  minimnm  point 
beioK  uiualiy  in  the  twenty-thirl  hour. 

Similar  changes  go  oil  in  tlie  expiration  of  cirbonii:  acid. 
But  after  ihe  meal  it  rises  much  more  i.ipiiily,  ai>d  therefore 
comes  earlk-r  its  ni.'xxinuim  point.  Thus  the  ratio  between 
heat  production  and  expiration  of  carbonic  aciil  is  not  a 
etii-.itaiit,  'I'hi-t  i?  true  not  only  in  the  daily  period.  The 
vanatsoni  are  seen  to  be  still  greater  when  we  compare 
different  animals,  or  the  same  Mimnl  iit  dlflcient  timet  end  in 
diflercnt  states  of  nutrition. 

By  such  researches  we  are  enabled  to  examine  more  exactly  ^ 
what  chemical  changes  are  going  on  in  the  animal  system.  The 
■Hlerinlt  nfiordcd  Iw  bod  an  eUoiiidutd  at  lait,  and  leave  the 
bodjr  fn  tbe  form  or  ewbonie  ncid  end  nitrogenous  matter  like 
ana.  Wbat  in  a  longer  period  it  bunt  in  ineb  a  wajr*  we  can, 
witb  n  certain  degree  of  exaetnet*,  mabe  mtt  by  cbemieal  ex- 
amination of  tbe  constituent!  of  food  on  tbe  one  band,  and  of 
the  excretioBi  oa  tbe  other.  We  can  mal(e  np,  in  such  a  way,  a 
txalaoce  account  for  gain  and  leet  of  the  animal,  like  the  balance 
account  of  a  merchant.  &it  wdi  an  account  gives  no  exact 
ItBOwiedg^  tiecaase  we  have  no  means  of  completing  it  by  taking 
en  faventofy.  ^Ve  are,  as  regards  (he  living  body,  in  the 
sane  position  as  a  political  economist,  who  knows  the  amount 
of  goods  imported  into  and  exported  out  of  a  country,  bat  docs 
oot  know  what  has  become  of  the  goods  stored  up  or  used  up 
in  the  country  itself.  Therefore  )>olitical  economis(s  do  not 
now  regard  the  tnere  Wancc  of  tr.ic?c  as  bcinq  so  important 
ms  they  formerly  thought. 

Physi^lo^y,  like  all  branches  of  science,  bejjiiii  w  ith  a  mere 
deiicriptu>n  of  processes  ol);,crved.  With  the  proyrcis  of  our 
koowlcvlgc,  reason  tries  to  connect  these  processes  rme  with 
another,  and  with  tho&c  going  on  in  lifclcvs  nature.  What  we 
call  MHtiiritundsu^  v-.  nothing;  else  than  '^^ovving  such  connec- 
tions. Xon  in  the  ca'se  of  bodily  income  and  espendituie,  it 
iaea.ty  to  observ;  that  all  materials  ^oint;  out  of  the  system  are 
mure  ojiiiiied  than  those  tal,en  in  as  foot!,  and  tr-:i,,iii  ^^ds 
us  thai  the  coinliiQalic/a  of  ihc&c  food  materials  with  the 
oxygen  inspired  mutt  be  the  source  of  animal  heat.  Hence, 
we  have  no  doubt  that  the  amount  of  heat  produced  muit  cor- 
ra^iond  to  the  amoant  of  diemical  processes  going  on  during 
tbe  aame  time.  But  these  processes  we  cannot  observe 
dinelly  ;    we   ctn  only  observe  the  final  pcodnctt  car- 
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bonic  acids  and  others,  when  they  leave  the  brvdy.  But  by 
some  of  the  proctsves  lieat  may  be  produced  or  ahsorlwd  with* 
out  any  visible  ch.nnge  of  the  body  as  a  whole,  vir.  by  stdution 
of  solid  matter,  by  splitting  highly  complex  jubilances  into 
more  simple  ones,  by  forming  sugar  out  of  »taicli  or  glycoircn 
out  of  sugar.  Considering  this,  wc  need  not  wonder  that  for 
a  long  time  it  was  impoisible  to  answer  the  ipieiiion  whether 
there  is  any  other  source  of  heat  production  In  aQiuials  besi<Ics 
oxidation.  Only  Im;;;  c  n'inued  taloriiue'rtc  m<-nsiirrm-nt< 
have  enabled  loe  to  t:i:  .i|  In*  gap.'  Tln^  ili  nr,  J  lhou^;li; 
po««i'ble  to  discover  alio  something  aHnnt  thr  -.c  inricr  processes, 
by  comparing,  hour  for  hour,  the  Ih  mi  pi.idm  :! m  wiih  the 
excTcUon  ol  carbonic  acid,  and  wi'li       .1' omi  pi i.,n  of  i:x.yi;«?n. 

If  the  rail  "  tijtwecii  the  iieat  jTodiircil  .ci  1  'he  carbi  riiij  ncid 
expired  chan^;t  t hu  c  111110'  iie  t  x  jjl.unc  l  1  1  lu  r«  i^e  [  V'.m  iiy  ihe 
fact  that  dittcrcnt  ciicinic.il  suti^t.iniics  .iic  buincd.  i.ach  vub- 
^^aBce,  accoi  ilm^;  to  iis  L'^cmicil  coii  -  utuiion,  Kivt*  »iui,  when  oni- 
dwcd,  a  certain  aiu'  iint  of  ci't'onic  acid,  and  produces  a  certain 
aiiittunt  ul  heat,  iiut  la  (lie  i.)stcm  it  is  a  mixture  of  different 
substancea  which  come  to  be  oxidized.  This  mixture  changes, 
not  only  in  animals  differently  nouri&bed,  but  also  in  the 
same  animal  in  diliirent  periom  of  d^estion.  After  a  rich 
meal,  what  oomca  Into  tbe  etRulation  Siat  must  be  that  mri  of 
the  food  that  is  easily  and  rapidly  digested  and  easily  and 
rapidly  abiorlmd.  Smdi  subitanott  «e  tbe  proteid  mettert. 
Later,  tlie  oiber  eanttituentt  of  the  food,  ctpceially  fat,  come 
to  tbe  tissues,  where  they  are  Immed.  Now  fah,  wt  the  same 
amoontof  carbonic  acid,  produce  far  more  heat  than  proieidt  ; 
SO,  during  the  first  hours  of  digestion  the  afllux  of  o^idiubl: 
matter  to  ttie  tissues  being  verjj  great,  both  beat  production 
and  expinition  of  carbonic  acid  mcfeaie,  bat  the  latter  ia  a  far 
higher  degree  than  the  former. 

The  animal  bodv  may  be  compared,  as  Prof.  Hnalcy  so 
well  says,  to  an  eddy  in  a  river,  which  may  retain  its  shape  for 
an  indefinite  length  of  time,  though  no  one  particle  of  the  water 
remains  in  it  for  iiKire  than  a  brief  pcrioil.  Ihit  there  i<  r^ot 
only  the  ditTercncc  tjclween  the  animal  ei'dy  r.nii  t.ne  ed<ly  .it' 
the  river,  vir.  that  the  matter  which  flows  into  it  h,>  a  dilTeietit 
chemical  composition  from  the  matter  which  flows  .,ut  t  f  11, 
l)ut  in  addition,  matters  w^Jch  make  uj)  the  eddy  in  a  given 
time,  clian^e,  if  1  m.iy  40  sny,  their  clie-nic^il  value,  com- 
bine wuh  or  sL'ji.irate  from  each  oiher,  without  any  visible  change 
of  the  tuihole  system. 

The  study  of  heat  produclinn  i%  of  the  greatest  value.  No 
doubt,  the  study  of  the  vitid  proces-cs  Incomes  more  LOTii|il:c-ned 
when  we  take  into  account  the  invisible  internal  changes  <  ccurr- 
ing  in  the  body.  But  simplicity  is  oot  the  highest  aim  in  scientific 
inquiries ;  the  highest  possible  exactness  is  that  to  which  we  must 
aspire.  Happily,  the  history  of  science  shows  that  after  trying 
several  ways  10  solve  complex  problems,  we  find  that  ooe  of  them 
leads  to  a  higher  point  of  view,  whMce  tUngn  appear  in  all 
their  completracu,  simplicity  and dAslinetncts.  Towards  mcb 
a  |>oint  of  view  my  resiarches  are  but  the  first  step.  Let  x% 
hope  that  tbe  unbad  forces  of  ntany  phvMologisu  wiU  sboiten 
tbe  tine  aecettaiy  for  the  completion  of  tbe  work. 


MAGNETIC  PROPERTIES  OF  LIQUID 
OXYGEN.^ 

A  FTER  alluding  to  (he  generous  aid  which  he  had  received 
both  from  the  Uoyal  Institution  and  from  others  in  oca- 
nection  with  his  reaearches  on  (be  propeities  of  liquid  oxygen, 
and  to  tbe  untiring  assistance  tendcreo  him  by  his  co-workers 
in  the  bboratory.  Prof.  Dewar  said  that  on  the  occasion 
of  the  commemoration  of  the  centenary  of  the  birth  of 
Michael  Faraday  he  had  demonstrated  some  of  the  properties 
of  liquid  oxygen.  He  hoped  that  evening  to  ;;o  several  *tep* 
further,  and  to  show  !ii|u:d  air.  .ind  to  render  visible  some  of 
its  more  extraordinary  propetlies. 

I  he  apparatus  employed  cunsisletl  of  the  i;is  rnpine  down 
.stair'.,  which  was  dnviug  two  com |)rcs5ors.  T  he  chamlicr  con- 
taining the  oxygen  to  be  hqichcd  was  surrounded  by  two 
circuits,  one  traversed  by  ethylene,  the  oilier  by  nitrous  oxide. 
Sooae  liquid  ethylene  was  admitted  to  the  chamber  belonging  to 
itacii«Mt«  and  there  evapomed.  It  was  then  rctnmed  to  the 

I  See  alv)  my  ul<lrtt>  dflinrtd  (0  iSt  grneral  mMting  of  ihe  Gi-mian 
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compre-sor  as  |;at  and  liquefied,  and  thence,  agiin,  into  the 
chamber  as  required.  A  similar  cycle  of  operations  was  carried 
out  with  the  nitrous  oxide.  There  was  a  hundredweight  of 
liquid  ethylene  prepared  for  the  experiment.  Ethylene  was  ob- 
tained from  alcohol  by  the  action  of  stron;;  sulphuric  acid.  Its 
ininufacture  was  exceedingly  difficult,  because  dan(;crous,  and 
.IS  the  efficiency  of  the  process  only  amounted  to  15  or  so  per 
c;nt.  the  preparation  of  a  hundredweight  of  liquid  was  no  light 
task.  The  cycle  of  operations,  which,  for  want  of  time,  was  ' 
n  >t  fully  explnine<l,  was  the  same  as  that  commonly  employed 
in  refrigerating  machinery  working  with  ether  or  ammonia. 

The  lecturer  then  exhibited  to  the  audience  a  pint  of  liquid 
oxygen,  which  by  its  cloudy  appearance  shoncd  that  it  con- 
tained traces  of  impurity.  The  oxygen  was  filtered,  and  then 
appeared  as  a  clear  transparent  liqui<l  with  a  slightly  blue  tinge.  | 
The  density  of  oxygen  gas  at  -  182*  C.  is  normal,  and  the 
latent  heat  of  volatilisation  of  the  liquid  is  about  So  units.  The 
capillarity  of  liquid  oxygen  at  its  boiling-}^>oint  was  about  onc- 
sixih  that  of  water.  The  temperature  of  liquid  oxygen  at 
atmospheric  pressure,  determined  by  the  specific  heat  method, 
using  platinum  and  silver,  was  -  180*  C. 

Reference  was  then  made  to  a  remarkable  ex])erimental 
corrobiration  of  the  correctness  for  exceedingly  low  tem|iera- 
tiirc^  of  Lord  Kelvin  and  I'rof.  Tait's  thermo-electric  diagram. 
If  the  lines  of  copper  and  platinum  were  prolonged  in  the 
direction  of  neg.ntive  temperature,  they  would  intersect  at 
'  95°  C.  Similarly,  the  copper  and  palladium  lines  would  cut 
one  another  at  -  1 70'  C.  Now,  if  this  diagram  were  correct, 
the  .M.F.  of  the  thermo-electric  junctions  of  the^c  two  pairs 
of  metals  should  reverse  at  these  points.  A  Cu  -  I't  junction 
connected  to  a  reflecting  galvanometer  was  then  placed  in 
oxygen  vapour  and  cooled  down.  At  100'  C.  the  spot  of 
light  stopped  and  reversed.  .\  Cu  -  Pd  junction  was  after- 
wards placed  in  a  tube  containing  liquid  oxygen,  and  a  similar 
reversal  took  place  at  about      1 70°  C. 

Liquid  nxygen  i»  a  non-condactor  of  electricity  :  a  spark 
taken  from  an  induction  coil,  one  millimetre  loitg  in  the  liquid 
requires  a  potential  equal  to  a  striking  distance  in  air  of  25 
millimetres.  It  gave  a  flash  now  and  then,  when  a  bubble  of 
the  oxygen  vapour  in  the  boiling  li<iuid  came  between  the 
terminals.  Thus  liquid  oxygen  is  a  high  insulator.  When  the 
ijwrk  is  taken  from  a  Wimsharst  machine  the  oxygen  appears 
to  allow  the  passage  ot  a  discharge  to  take  place  with  much 
greater  ease.  The  speclram  of  the  spark  taken  in  the  liquid  is 
a  continuous  one,  showing  all  the  absorption  bands. 

As  to  its  absorption  spectrum,  the  lines  A  and  K  of  the  solar 
•pec^nim  are  due  to  oxygen,  and  they  came  out  strongly  when 
the  liquid  was  interposed  in  the  path  of  the  rays  from  the 
electric  lamp.  Both  the  liquid  and  the  highly  compressed  gas 
«bow  a  series  of  fire  absorption  bands,  situated  respectively  in 
the  orange,  yellow,  green,  and  blue  of  the  spectrum. 

K<|ieriment«  prove  that  gaseous  and  liquid  oxygen  have 
rab^laniially  the  same  absorption  spectra.  I'hil  is  a  very  note- 
worthy condasion  considering  that  no  compound  of  oxygen,  so 
far  a«  is  known,  gives  the  absorptions  of  oxygen.  The  per- 
sistency of  the  absorption  through  the  stages  ut  gaseous  con- 
ilensaiion  towards  complete  liquidity  implies  a  persistency  of 
inolccniar  constitution  which  we  should  hardly  have  expected. 
The  ab.orptions  of  the  class  to  which  .V  and  B  belong  must  be 
those  most  easily  assumed  by  the  diatomic  molecules  (O.)  of 
ordinary  oxygen  ;  whereas  the  diffuse  bands  above  referred  to, 
seeing  they  have  intensities  proportional  to  the  square  of  the 
density  of  the  gas,  mast  depend  on  a  change  produced  by  com- 
preuion.  This  may  be  brought  about  in  two  ways,  either  by 
the  formation  of  more  complex  molecules,  or  by  the  constraint 
to  which  the  molecules  are  subjected  during  their  encounters 
with  one  another. 

When  the  eva|>oration  of  liquid  oxygen  is  accelerated  by  the 
action  of  a  high  expansion  pump  and  an  open  test-ttir>e  is 
inserted  into  it,  the  tube  liegins  to  fill  up  with  liquid  atmospheric 
air,  proiluccd  at  the  ordinary  barometric  pressure. 

Ur.  janssen  had  lecrnlly  been  making  prolonged  and  careful 
experiments  on  Mont  Blanc,  and  be  found  that  these  oxygen 
lioes  disap}>eared  more  and  more  from  the  solar  spectrum  as  he 
reached  higher  altitudes.  The  lines  at  ail  elevations  come  out 
more  strongly  «hen  the  sun  is  low,  because  the  rays  then  have 
to  traverse  greater  thicknesses  of  the  earth's  atmosphere. 

Michael  Faraday's  cx(>eriments  made  in  1849  on  the  action  of 
nugnetisB  00  gases  o|)ened  up  a  new  field  of  invcsttgatioa.  Tbtf 
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following  table,  in  which  +  means  "magnetic"  and  -  mean* 
"  negative,"  summarises  the  results  of  Faraday's  cxpcriaicnts. 


Mixgmtu  RtlatioHi  of  Gaits  (Faraa'ay). 


la  Air. 

tnCartioruc  In  Hydrj- 

In  Coal  Cat. 

Air   

0 

-t- 

+  weak 

-1- 

Nitrogen   

-  strong 

Oxygen   

+ 

■f 

■f  strong 

+  atrons 

Carbonic  acid  ... 

0 

-  weak 

Carbonic  oxide... 

-  weak 

Nitric  oxide 

-t- 

-♦• 

Ethylene 

—  weak 

Ammonia 

Hydrochloric  acid 

-  weak 

Becquerel  was  before  Faraday  in  ex])erimeating  upon  this 
subject.  Becquerel  allowed  charcoal  to  absorb  gases,  and  then 
examined  the  properties  of  such  charcoal  in  the  magnetic  field. 
He  thus  discovered  the  magnetic  properties  of  oxygen  to  be 
strong,  even  in  relation  to  a  solution  of  ferrous  chloride,  as  set 
forth  in  the  following  table : — 

Sptcifi,  Magitttinn,  E^ual  Wtighls  (Bi.ifticrtl). 

Iron    -t-  1,000000 

Oxygen   -t-  yjj 

Ferrous  chloride  solution,  sp.  gr.  I  '4334  -•■  140 


The  lectnrer  took  a  cup  made  of  rock  salt,  and  pat  in  it  some 
liquid  oxygen.  The  liquid  did  not  wet  rock  salt,  but  remained 
in  a  spheroidal  stale.  The  cup  and  its  contents  were  placed 
••etwcen  and  a  little  below  the  poles  of  an  electro-magnet. 
Whenever  the  circuit  was  completed,  the  liquid  oxygen  rose 
from  the  cup  and  connected  the  two  poles,  as  represented  ir»  the 
cut,  which  i%  copied  from  a  photograph  of  the  phenomenon. 
Then  it  bailed  away,  sometimes  more  on  one  pole  than  the 
other,  and  when  the  circuit  was  broken  it  fell  off  the  pole  in 
drops  back  into  the  cup.  He  also  showed  that  the  magnet  wonli) 
draw  up  liquid  oxygen  out  of  a  lube.    A  test-tube  containing 


Msgnciic    tlraeiioo  of  Liquid  Oxygen. 


liquid  oxygen,  «hen  placed  in  the  Hughes  balance,  produced  no 
diitarbing  effect.  Tne  magnetic  moment  of  liquid  oxygen  is 
about  looo  when  the  magnetic  moment  of  iron  is  taken  as 
i,ooo,oca  On  cooling  some  bodies  increased  in  magnetic 
powe^  Cotton  wool,  moistened  with  liquid  oxygen,  was  strongly 
attracted  by  the  magnet,  and  the  liquid  oxygen  was  aciusUly 
sucked  out  of  it  on  to  the  poles.  A  crystal  of  ferrous  sulphate, 
similarly  cooled,  stock  to  one  of  the  poles. 

The  lecturer  remarked  that  fluorine  is  so  much  like  oxygen  in 
its  properties,  that  he  ventured  to  predict  that  it  wiU  luio  out 
to  be  a  magnetic  gas. 

Nitrogen  lujuehes  at  a  lower  temperature  than  oxygen,  and 
one  would  expect  the  oxygen  to  come  down  before  the  nitrx>gen 
when  air  is  liquefied,  as  stated  in  some  test-books,  but  un- 
I  (briunatcly  it  is  not  true.  They  liquefy  tc^elher.  In  evaporat- 
ing, however,  the  nitrogen  boils  off  before  the  oxygen.  He  poured 
two  or  three  ounces  of  liquid  air  into  a  large  te^t-tube,  and  a 
•mouldering  splinter  of  wood  dipped  into  the  mouth  of  the  labc 
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was  not  re-ignited  ;  the  Wulk  of  the  nitrogen  wa«  nearly  Tivc 
laiotttet  in  boiling  oft,  after  which  a  »rnoul<1cring  splinter  (tipped 
mto  the  wauth  uf  the  test-tube  burst  into  flaiM. 
^  .  Between  the  pole*  of  (be  roagoct  alt  (he  liquefied  air  went  to 
Ihc  petat;  |Imi«  waa  no  tapamteo  of  the  oxygeD  and  nitrofjen. 
Liqidd     haa  llw  ainit  h«  biwlatitii;  power  a;  liquid  oxygen. 
'Ibe  pbeooMM  pioenteS  by  liqaeficd  gaaes  |irneBt  aa  un- 
limited ield  Ibr  iavcttigiilloa.   At  -  soar  C.  tli«  notaentes  of 
-o^gen  bad  only  one-lulf  of  their otdlnaiTTCtoeKf*  and  bad  lost 
,tluce-fourth«  of  their  encfgjr.   Atandt  Tow  temperatare*  they 
aecBicd  to  be  drawing  near  what  Bight  l>e  called  "  the  death  of 
,iBatl«f/*>o  far  as  chemical  action  traa  concerned  ;  liquid  oxygen, 
'Ibr  iosiance,  had  no  acliao  apon  ft  place  of  phoiphorut  and 
pota»<ium  or  sodium  dropped  inta  it  {  and  once  he  thought, 
and  publicly  stated,  that  at  ituchtemperatares  all  chemical  action 
ceased.    That  statement  required  some  qoalificaiion,  because  a 
l>)iato^r.i|ih;c  phte  placed  ia  liquid  oajri^en  coaid  be  acted  upon 
iiy  radi?nt  energy,  aod  at  a  teaiperatore  of  -  «)0*C.  wat  still 

I'rijt.  M  Kf-mlricU  HaiI  ita-ii  llie  clTr-cl  of  these  l^i*  icii>[>era- 
ttirc^  iip  Kti  the  *p  )rt;s  of  miCTOblc  orgaoi  ills,  liy  i&uUuiitling  in 
scaled  ylass  uibts  l»li_>i>d,  milk,  flesh,  and  'iicli  like  substances, 
for  oitc  bjur  to  a  temperature  c-.l  —182*  C,  and  subsequently 
Ikceping  them  at  bloocl  he-it  for  s.  i:nedajrs.  The  tutu's  fni  hc  ni; 
opened  wcrr  all  pulrifl  SenUalso  withstood  the  actmn  of  a 
similar  amount  of  cold.  He  thought,  thei.-fi>rc,  lhr>l  this  et- 
periment  liad  praved  the  possibility  uf  Lord  Kelvin's  suggeslioa, 
that  life  niii;ht  have  been  bromhl  to  the  Bewl]r*«OBl«l  «wtb  Upon 
a  »ee<l-bearin5  meteorite. 

In  concluding,  the  lecturer  heartily  thanked  his  two  assistant*, 
Mr.  R.  K.  Lennox  and  Mr.  J.  W.  Heath,  for  the  arduous  work 
they  iaad  bad  m  pieparisf  awh  elalionte  demoatnttiom. 


SClENTlFfC  SERIALS. 

In  the  Jun  tuil  ^ Ikt  R«jfld  AgncuUural  Sxuty  kj  Ef^lami 
(third  series,  vol.  w.  pt.  i)  riwra  »  an  interesting  paper  on  the 
home  produce,  imparts,  consumption,  and  price  of  wheat  over 
forty  harvest  years,  iSjl-J  to  1891-2,  hy  Sir  J.  B.  L^wes  and 
Dr.  J.  II  Gilhert,  This  paper,  extending  to  fifty-five  pages, 
contatiis  I  ^;<;tler:\l  rcviov  of  the  produce  of  the  experimental 
pluls  a;  K  jihaiiured.  froui  widch  they  hrtve  ^nntislly  calculated 
the  whc.ir  crjp  of  :his  cn.iniry.  — The  fintof  the  official 
reports  as  that  of  the  Ivoyal  \'eteriri,-iry  Colletjc  on  invpsti^afions 
crindocied  for  the  Royal  .\t;nculliiral  Suciely  dnnn-.;  the  year 
1S92.  An  interesting  ca'^e  of  aLiinuniycosis  is  leL^ted  :  i\  heifi  r 
with  ton<;ue  ba  lly  di>tf,i«cil  vsw  ]iut  umtt-r  'riioninsven'v  (rent - 
ment.  Pot.assium  iodidr  n  itninisleieil  tlrsl  in  dos-cs  of  one 
drrjclmi,  twic^  dni'y,  and  the  do-v<  gr.idu.-illy  increased  to  three 
drachms,  cllettcd  a  cotiipletr  cure  in  .il>  lUt  ten  wrel^s.  -Eitperi- 

■mentshave  lately  been  midf  :kv  i1>c  \  etcrin.iry  (.'oMrvje  with 
Koch's  tuberculin.  I'ltc  rciuJu  in  the  c;ue  o,*^  scvcnty-two 
aniroaU  inoculated  and  afterwards  killed  show  that  "the  tuber- 
Caiia  pointed  out  correctly  the  existence  of  tiiberculosis  in  twenty- 
acsrea  animah  and  wfonely  in  five,  and  it  failed  to  indicote  the 
caiitenfieofthediieaaein  nineteen.  In  only  three  of  the  twenty- 
acwen  aaiaiala  in  whidi  the  Mheiwiia  ootrcctly  pointed  out  the 
«xiatence  of  tubaicnlcais  cnrid  a  poah(«e  diagnoiis  have  l>een 
made  l>y  any  other  oean."  Eic|iefia)eala  hav*  olio  beca  atade 
with  Kalnmg's  maliein,  and  "the  vesntu  ununnt  the ataleinent 

^  that  malldn  is  an  agtnt  of  ttfeater  precisian  than  tafceienlin, 
mdchat  it  i*  lltielyto  render  most  impoitant  aerviee  fai  any 
aitetnpt  to  stamp  out  glanders." 

Il'ififcuiarttt'i  AiinaUmUr  I'.truk  umi  C!i:mu.  No  4.-— On 
electric  discharges  :  the  production  of  electric  oscillations,  and 
llieir  relations  to  discharge  tubes,  hy  If  Kljert  and  E.  Wiede- 
mann. I  he  inll  ifiice  ni  eleclric  oscillalii.ns  .)f  j^iven  frequency 
in  producing  glo-v  in  v.icluii:i  lul>e,  withi>u!  electrodes  w.is 
investigated  by  means  of  Lecher  >  wire  system.  I  he  riscillations 
in  the  primary  circuit  uere  produced  hy  means  of  an  influence 
macbiae  throughout.  The  terminals  ol  the  machine  were  011- 
nected  to  the  primary  condcnicr,  consisting  of  four  |ilalcv,  to 
the  further  two  of  which  the  two  Lecher  wires,  copper  wires  or 
ihick  metal  tubes,  were  attache.!,  running  parallel  f<.r  dr^tancrs 
varvine  from  2  10  14  m..  and  ending  m  .ann;lier  cnmlenser  nf 
vartabK  capacity.  The  sensitive  lubes  were  placed  in  various 
pOsHtons  between  or  ne.ar  the  plates  of  theMCOHdaiyGondcawr. 
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It  was  found  that  wide  tubes,  no:  too  >horl,  glowed  roost  readily- 
Nodes  along  the  wires  were  discovered  by  means  of  wire  bridge.-, 
which  were  moved  along  the  wire*  until  the  lube  glowed,  or,  \i 
ii  was  i;lo«inj>  already,  antU  it  reached  a  point  wbera  tbe  glow 
becaaw  more  lateme  and  uaiJant.  1 1  was  (ouad  thatth*  poaiilon 
of  tbe  nodca  tma  independent  of  the  ptcMue  an  the.tabe,  bvt 
that  as  evacuation  proceeded  the  Unite  withhi  wMcJi  the  tube 
would  glow  grew  wider.  Hence  the  noet  aeeurate  mediod  for 
finding  the  nodes,  wat  by  finding  them  Ibr  the  highest  possible 
pressure  of  gas  in  the  tabe.— On  llie  eomparlioo  of  intentiiie*  id 
light,  by  the  phoioelcciric  method,  by  J.  F.lster  and  H.  Ceiiel. 
Apart  from  the  dissipation  of  an  electric  charge  from  a  negallre 
tine  pole  by  ultra-violet  radiation,  it  is  also  possible  to  measure 
the  intensity  of  optically  active  light  by  an  electric  method.  If 
a  clean  suruce  ol  potassium  is  joined  to  the  negative  pole  of  a 
battery,  and  a  platinum  or  alumioicm  electrode  to  tbe  positive 
pole,  and  the  two  electrodes  are  placed  in  a  vacuum  cell,  ilic 
jdijriiiti:iuiin  uf  the  [>r)taasium  surface  will  allow  a  curreni  in 
How  whose  strength  Mill  t>e  proportional  to  the  intensity  of  the 
light  Source,  and  can  l>e  nieatured  by  means  of  a  galvaoomeier. 
Tiiat  this  is  really  the  case  w.ts  proved  ?»y  mfa---uring  indepen- 
dently in  this  way  the  intenM^ies  of  two  lijMunoiis  sources,  and 
then  combining  Ihem,  when  the  resultant  trading  was  found  to 
lie  ei]ual  to  the  sum  of  the  oihcr  two,  within  the  Uiiii;»  of  tun- 
siancy  ol  ihe  sources  them^elveii.  The  greatest  effect  is  produced 
[■y  tiic  lilue  rays — .\l-.<j  papers  hy  Messrs.  Bjerkneit,  Zahn, 
\  istkluii,  Ambronn,    Chrisliansf  n,  Uoldhammer,  and 

Obcrbeck. 

.Xfi-ffi'mU'^i'iftif  7f!!u!itttt,  March, —  Iridescent  clouds,  by 
11.  M'din.  -  1  he  paper  coniains  n liservations  made  at  (Jhfis- 
tiani.'i  duritii;  Ihe  years  1871.11^92,  together  with  a  detailed 
inv  csti'.jali:in  (if  ihe  furiiuil.r  recently  euipliiyrd.  l>urinK  this 
period  iridescent  clouds  were  only  vtiible  on  fony  two  days  ;  in 
sonic  years  ilie  plienumeroii  failed  ciitir'  ly,  and  was  not  ob- 
served during  the  whole  lusiruiii  1S70-S0.  I  he  srt-'t '"a)orit» 
of  cases  occurred  in  I'cccmher  and  l-inuary,  liiU  a  few  occurred 
in  summer;  the  phenomenon  was  al*<i  «ecn  somewhat  more 
fidiuently  at  sunset  than  at  sunrise  or  mid -day,  Init  the  ditterence 
is  »o  small  as  to  make  it  appear  lh.ii  its  uccuircnce  is  ir>de- 
pendent  of  Ihe  time  of  day.  The  height  of  the  clouds  varied 
from  about  fourteen  <to  mere  than  eighty  miles,  the  lower 
level  being  about  twice  the  height  at  which  ordinary  cirrus 
clouds  arc  usually  teen  at  Chrisiianio.  Tbe  phenomenon  appears 
to  hai«  ioaae  connection  with  the  elate  of  the  weaiber,  aa  en 
examiulion  of  theaynoptie  cUttlsahowedthat  it  meetly  oeamed 
during  the  nrevalcace  of  atomy  wonher  fo  the  North  Attantie 
and  over  Noithern  Europe,  and  whcAtheatrwaadivaiidwaim 
8tChriitiania.-~On  the  detciniinalionof  wind  forccenring  Kusia 
of  a  Bora  storm,  by  E.  Mazelle.  Fram  an  latrMtigatioh  of  the 
anemometer  observations  at  Trieste  for  the  ten  years  1 882-1 S91, 
the  greatest  hourly  velocity  recoided  wasseventy  miles.  Hut  as 
houily  values  give  little  idea  of  the  violence  of  individualgusts,  the 
author  adapted  an  ingenious  electrical  arrangement  to  the  anemo- 
meter, by  which  he  could  record  the  number  of  revolutions  of  Ihe 
cups  in  each  second.  During  a  storm  on  January  16  last,  the 
gusts  during  Ihe  space  of  a  few  seconds  reached  the  velocity 
equivalent  10  too  to  140  miles  an  hour.  Presumingi  the  instru- 
ment to  have  been  .1  l.trqie  sired  anemometer,  this  Inch  velocity 
is  not  unlikely,  as  in  a  juper  read  t>rfu-e  the  Royal  Melct>TO- 
lo^ical  So>  ip|yon  May  tS,  iSSi,  by  K.  11.  C-.;iti«,  a  velociiy  at 
*  !u'  I  J'  e  of  I  J(i  miles  an  liimr  at  .\  I'eidecn  is  ipi'iled  as  le corded 
in  giisis  laslinj;  two  minutes,  while  shorter  inlervals,  if  tliev 
could  he  nii  uured,  would  no  doubt  show  higher  velocities  ;  and 
at  Sydney  a  velocity  of  Ijjt  miles  an  hour  was  recorded  dunng 
one  or  two  minutes.  In  all  lliese  cases  ihe  factor  5  ha." 
been  used  for  the  i.iiio  of  the  movement  of  the  cujM  to  that  of 
the  wind,  but  this  factor  has  )>eea  sboteo  to  give  a  Velocity  wliich 
is  neatly  30  per  cent,  loo  luijh. 

Ru'Ulin  lUliX  .Sacii'lJ  J<t  i\''tliirit!i  ,tti:it  Ahuoti,  1892  -(Ko.  i.) 
The  chief  pa|>ers  nre  ■. — Tbe  developmetit  of  the  gemmulw  in 
hfi')y<{alia  flir., ■!!:.>  ,  by  W.  ZykofT^t  aialn^ue  of  Kazan 
Lepidopteia,  continued,  by  I,.  Kroulikovsky. — .\naln£;y  between 
ihe  solution  of  a  gas  and  of  a  salt  in  in  lllTerent  sututions  of 
s.\lts,  by  I.  M.  Syelcheitoflr.    The  author's  law,  which  was  fooiad 

or  carbon  dioxide     t  me  -       hotda  good  within  certain 

linu-s,  for  llie  soiiiiion  of  ..al:s  in  the  same  Solutions  ;  but  the 
latter  must  only  be  taken  ci.her  weak  or  of  medium  strength.— 
New  pTaata  and  inaccia  from  Satepta,  by  Ales.  Becker,  a 
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me'ozuic  fish  from  the  Altai,  by  J.  V,  Rohon  {I^pidotut 
Mltaniij,  n.  ip.)- — On  the  celU  of  tome  conjuKnia  devoid  of 
nucleus,  by  j.  Gcrannwff.— (No.  a.)  The  Rhinocerid;«  of 
Russia,  and  the  developMCOt  of  Rhiooccrid.-e,  by  Marie  Fawlofl. 

—  Kc^earches  relating  to  some  Proiococcoidw,  by  Al.  Artari  (in 
'■ririian).    The  work  has  been  done  chiefly  in  order  to  study 

.louhiful  specits.  Tbey  were  ctillivsicr!  in  diflerent  con- 
"lilion*,  ami  jirovtil  ;o  be  in'-lciirrilrnt  "jiecirs.  At  the  same 
time  the  autbor  fxi-crimciilco  u;.<in  ;lic  inl^iitncc  of  various 
media  upon  variaiions  ;  iln--  l.ilici  pniveil  \\>  i-ccur  wntiin  cer- 
tain well-defined  iimits  only,  not  exccctiinj;  .he  specific  ilitut- 
ences.  The  Algx,  when  retained  to  tficir  juevious  c  ndiiions, 
niny  return  to  their  previouK  forms,  thus  |iiovini>  a  certaiD  le- 
sisunce  of  dir  i.r;^;ini»m  against  the  medium.  The  following 
new  specie- ate  di  -cni)ecl  : — (;,'<ia(yitiii  ttstgtliaiia,  /'UnrMceius 
I  ''ii,  P.  <  .ra^.'-'nifrafHs,  P.  rf ^titans,  P,  litrerin<kii,  tinA 
Citi^nyMnwnai  afu  tysh/.'rmii  [three  plate«\ — The  bird*  of  the 
Government  of  Moscow,  by  Th.  \s.\fm,  wiili  prtf.ice  t'V  I'tof. 
Mcnzbier  (first  paper).  Eighty- cii-lit  species  arc  mentioned, 
with  reniMlu  npoa  tlicir  nmncisotlile,  bued  vfMkmmffnn' 
obsemlioBs. 

Matuta!isti,\o\.  xvii.  2.  — N'.  A  nclr-.i^syit  caniiil  u-e--,  umler  the 
name  of  bio-geogr.iphical  n  le^,  ?i  p.iper  on  pel.i^ii,-  liialcmi*. 
which  contains  a  list  of  ail  iiauieil  species  of  diatoms  winch 
have  hitherto  been  found,  either  free,  or  in  the  stomachs  of 
pelagic  anicnals,  both  near  tu  the  coasts  and  in  the  open  sea. 
The  lilt  it  beMd  on  the  icsearclict  uf  Hooker,  Ehrenberc 
BaMelqr,  Granow,  Cosiraeane,  m4  to  on,  down  to  the  Chai- 
kngtr  expcdiUon,  xnd  iht  worki  of  Mumy,  Hensen,  and 
Bran,  rad  it  is  tiliowed  by  iii«rl  remuks  npon  the  geotogicil  • 
importance  of  dintomt.  The  paper  m  sutnm^  up  in  Germnn. 

—  Prof.  SintMlTeim  »  Ii»t  of  Neogcne  fotsili  in  Bnnnbia, 
the  following  species  being  new  :— .-lew,.-./  (Scurria)  R,tiiii,- 
Uiinisfima,  sii''>v;lata,  anrl  ihiatt'  (iftlula,  .Icmica  fnuJc- 
itcvinata,  and  Bttttitum  suispiHwum.—'D,  Zabololny  discusses 
mimtl  iilMMpliMeeoeace,  Mid  givet  iom«  facte  on  the  simc 
phenomenon  observed  in  Umans,  near  Odessa.  The  phos- 
phorescent water  was  of  it  bruwn  red  colour,  and  contained 
ina<i<es  of  D.tphni.x',  Rotifers,  and  Infusori.e.  It  appeared  that 
luminosity  wa-j  due  to  one  Cilioflntellate,  Gknedinitim,  from 
the  PiiUiuiJ.c  tiilie.  ami  it  !>eem«  'Jia!  liLtht  wt;  emifte;!  by 
the  protoplasm  i'.--!--:!'  of  ll.e  h'tlc  nnmiai.  A.  I  .>r'ii- lint-ie(T 
describes  the  harh  .ii;eU-i  un;.;  hi  iS  jI  :ini!  (luring  the 
explorations  uf  ihc  \\\-\^',-\  Se.^  ;  nr.d  1..  M i^icat t>luth  (;i»e»  a 
note  on  mitotic  iiv.slon  of  leucocytes  in  circulating  blood. 

./««<;  >'/  ,V.  A'.  XatHthiiUiii-t-hcn  Hcfmxntums,  viii.  No. 
I.  (Wien,  1S9J.)  -Dr.  O.  Fin^ch  cor^iinuts  liis  "  I-'thnolo(>ical 
experiences  and  authentit  I'cd  n'veC:-  fruru  the  South  Sea." 
The  present  »•<  the  fir^t  pniici  on  Miciones.ia,  and  deals  with  the 
tlilbcrt  Ulan  I-.  A>  is  u-imI  \\:-\\  l>r.  Finsch's  papers,  it  is  well 
illustrated  byei,;ht  pLiiev  iwm  1  which  are  in  colours,  containing 
110  figures,  (■;■  :iics  If)  wo  ^l  c  IS.  Although  this  pa|)er,  like 
the  others  of  the  >ei  n--,  1  .1  cii.ih.i^ue  of  itie  object «  collected  by 
Dr.  Kin^th,  an  1  r-jw  iti  National  Mnstu'ii  in  Vienna,  it  i-i 
at  the  saais  Uuu-  ati  iuiciji i.uil  tonin'nition  lo  Ihe  ctrinn^raphy 
of  Micronesia,  a  rci^ion  of  the  great  ic  an  ^hou'  whicli 
piratively  little  is  known.  The  Gil!  crt  ArclupcUigo— ulicn 
called  the  Kingsmill  Itl.tnds— are  he<>i  known  to  the  frequenieri 
of  mtneunui  as  the  country  of  formidable  weapons  armed  with 
(erried  nm  ofeharkt'  teeth,  and  of  the  coir  armoar  which  w.-ts 
wemu  t  defeneo  gainst  tbeie  deadly  weapons.  Dr.  Finich  is 
of  opmion  that  tu  Gillwn  AidtlpelatOk  «Ilh  Bnnabn  and 
Nawodo,  eoostlim*  a  wvliHWHltcd  •ub*pnn>inoe,  ai  (here  it  a 
diitinct  langnagc.  pccnltar  puitonimic  dances  (tn  which  botVi 
■eaet  partieipalc).  characteristic  tattooing,  a  special  style  of 
bo'jM,  which  latter  are  ^ronped  into  Isige  village*,  colossal 
assembly  hoaics,  well-built  canoes,  even  fur  the  South  Sea, 
ahark-lootb  weapons,  armour,  a  noose  for  catching  eels,  jic. 
He  concludes  by  saying,  "  In  every  re»pecl  the  Gilberts  exhibit 
more  af&nitjr  with  .Mclanctia  than  with  F'olyncsia.  and  ieast  of 
all  with  Micronesia  "  The  other  .-irocles are:  " Chaneteriess 
bird*'  eggs  :  an  oolo^ical  study"  [on  Cjtvm  ecr.'ne,  C.  caruit 
and  C.  fru^ilii;us\,  by  Emil  C.  F.  Kzehak  ;  "  On  the 
crystalline  structure  of  metei)ric  iron,"  by  G.  Linck,  and  the 
usual  official  re|)oits  for  1S92. 

Thr  U%'.  three  nombers  received  (2-4)  of  the  BulUttiita  JJ!n 
Sttitia  fiotanua  tt«tiWM  Contaio  a  very  large  number  of  papers 
on  the  flora,  pbaaeiaeaaiiaand  ctT^togamic,  of  varioasdistricts 
of  Italy  and  toe  adjacent  conotrics,  inclnding  ao  intemtins  note 
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on  the  very  rich  flora  of  Monte  Neroofc  In  addition  to  these 
Prof.  R.  F.  Soils  describes  a  case  of  petfembryony  in  th* 
carob,  Cirnionia  sili<)ua,  and  also  the  structure  of  the  tanniferoos 
cells  in  Ihe  same  plant.  Sig.  £.  Bsroni  has  a  note  on  the 
relationship  of  calcicolout  lichens  to  their  substratum.  Dr.  C. 
Massalongo  describes  a  gall  on  the  bay,  Laurui  nchilii,  due  to 
the  .litaclis  cf  .111  in<ect  wliich  fie  rfRstd?  as  new  species,  and 
names  I'hy'.ofltn  Mitifi^^Uinitu!.  F'tof  G.  Arcangcli  gives  tbe 
result  of  observations  on  ihc  yrowlh  of  the  leaf-«lnlk  of  various 
.species  of  Nyraf  h.iuce.i:-,  which  he  finds  to  be  prcalcr  in  the 
case  of  immersed  than  of  Hoalinc  leaves.  This  lie  attributes 
ti>  ihe  veitual  ;>ressure  of  the  wnlt  r  on  the  u|  ['cr  surface  of  the 
leaves  :n  the  former  case.  A  ]ja]ier  by  ll.e  laic  I'roi'  K. 
r,isi|ualc  was  rear.!,  dcscriKinj^'  full  of  lain  friM-.\  liiiic-lrec^. 
<|inle  urconnectei!  w  ith  ihe  manna  [iroduced  by  aphides,  and 
due  10  the  ir^a'nihly  of  transpiration  to  elimiBate  the  wholc  of 
the  water  nbsoibed  through  the  roots. 


SOCIETIES  AND  ACADEMIES. 

London. 

Roya!  Society,  March  23.  — "  Piclirainary  >.".j;wc  on 
the  Arrow-Poison  of  the  WaNyika  and  other  Tribes  of  East 
I  t^uai  jii.^l  Africa,  with  special  reference  to  the  Chemical 
Pioperties  and  Pharmacological  Action  of  tbe  Wood  from  whidi 
it  is  prepared."  Ity  Thomas  K.  Fruer.lf.D.,  F.R.S.,  Professor 
of  .Materia  Medica  in  the  Unlsetihy  of  Edlnlnnsbi  and  Joicpls 
Tillie,  M.D.  (Edin.) 

DwiOH,^  CameiOB,*  and  other  invcllen  ba««  gtm  aeoovate 
of  much  lateiest  of  an  amw>poiaon  mad  la  wnftie  and  in  the 
chase  fav  the  WaNyika,  WaKanba,  W«Gyriaraa»  Mid  other 
tribes  of  Eastern  Equatorial  Africa. 

Several  years  ago,  an  opportunity  was  given  ta  one  of  the 
authors  to  examine  poisoned  arrows,  and  the  poison  used  is 
smearinc  them,  of  the  WaNyika  tribe.  While  the  pharma* 
cologiau  action  of  this  poison  was  found  to  have  a  close 
resemblance  to  that  of  Sirofkanihiit  seeds,  its  physical  and 
chemical  properties  enabled  the  conclusions  lo  be  drawn  that  the 
poison  was  not  mailc  from  the«e  ?eeih,  but  wa:  chiefly  comjxised 
of  an  extract  prcjiareil  from  a  wood.' 

These  conclusions  have  Seen  cijiiliruiei!  liy  [he  exaniir.atiiMi  of 
further  sj.eiiincr.s  of  the  W  aNyika  arrow -poi-or^,  ap.  i  .1'.  the 
wood  from  which  it  is  prepared  ;  ami  some  of  the  icsuits  of  this 
examination  are  stated  in  this  paper. 

The  authors  have  separated  from  the  arrow-poison  atvd  from 
the  wood  a  crystalline  glucoside,  w  hose  cl'  incntarycoBpsailioBt 
reactions  and  other  char.ieters  tbey  describe. 

They  liave  clah  irately  investigated  the  phariiiaC  'l'>K'.cal  actioi* 
of  ihi'^  tjlucosiilc.  'The  mini  mum-lethal  dose  fur  fro^s  was  lound  to 
be  ab  ju;  o  00005  ctain  per  loo  grains  of  weight  ot  frog,  and  far 
rabbits  about  o  ootojj  grain  per  pound  of  weight  of  animal. 

Tbe  glucoside  has  a  very  pronounced  action  upon  the  heart. 
A  large  dote  causes,  in  the  irog,  arrest  of  the  contractions  in  a 
statewsentrienlar^iloietMd  tbe  heart  soon  afterwards  aequircn 
an  acid  reactioB.  After  the  hemt  is  paralysed,  respiration  any 
continue  for  so  long  as  an  lio«r«  and  tor  n  considermnle  time  tbe 
frog  can  jump  about  actively.  Snaller  doieii  on  tbe  other  bud, 
slow  the  heart  by  prolongiDe  diastole,  and  arrest  its  pulsatiooa 
in  a  state  of  veotncnlar  diastole.  This  diastolic  arrest  is  not 
prevented  by  the  administration  of  atropine,  and  is  probably  due 
10  a  direct  action  on  the  motor  ganglia  and  muscle  of  the  heart. 
The  action  on  blood  vessels  is  very  slight.  TransfusionexperiowBis 
in  tbe  frog  with  a  solution  of  t  in  lO.OCO  of  saline  produced  on^ 
ah  lit  the  same  effect  as  the  pure  saline  solution  alone. 

.\  marked  paralysing  action  is  exerted  upon  the  skeletal 
muscles,  which  also  quickly  pass  into  a  condition  o(rt\;'r  m^riit. 
The  spinal  cord  and  sensory  and  motor  nerves  are  but  little 
affected,  and  the  former  only  f!cinbtfa!ly,  crcept  indirectly 
through  the  enfeebled  circu!.i;i<  n  when  \^^-f,e  doses  are 
administered.  In  warm.blomlcd  anitnils,  artificial  respiraiioa 
docs  not  prevent  death  from  carjiac  f.iilnte 

In  blood-pressure  expei imeni s,  non  lethal  dosc-i  were  I'o  iml  ti> 
produce  a  remarkable  slowing;  of  the  pulse,  the  vtrlical  t.ei^;h;  -:'f 
each  puhe  curve  indicating,  at  the  same  time,  a  great  increase  ii> 
the  force  of  the  ventricular  contractions. 

■  "Th«  l..ilit  KegicixnrCcDirAl  Afriti,"  xf^'ro,  vol.  i,f.  3  5 
'"Acro«.\rnc«  ,  ifSs.  p.  II/. 

^  FiAscr,  "  l>n  .V/ni/A«j|/4<i<  kitfiiiim  iuNaSural  llistoty.  LhcauUrr. 
sndPhanMmlsur,"  "  l&dinlwitik  Roy.  See.  Tiaas.."  vg).  ^  Pan  IV, 
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The  actioQ  anan  thecirailAtory,  mutcubr  and  nervons  ^Mms, 
sbereiore,  closely  teiemble*  of  that  ilrapliMitliiSi 

April  37.— "The  Elcetiie  Oieiii  «f  the  Skite.  Mal« 
OB  u  Elcorie  Ceotic  ia  tbe  Spiml  Cord."  By  J.  C. 
Ci»«it.  M.D.,  ftcchtt  PraCttMMT  «{  Natml  Hiitwv*  Dnivar- 
*it]r  of  Edinburgh.  ConaoDkated  1»  Piot  Sir  w.  IVrner, 
F.R.S. 

Having  CDOiidered  the  dcfcloiMScnt  «nH  ^tncure  of  the 
electric  Ofgu  of  the  Skaiet  it  appeared  to  uic  tUsirayc,  by  way 
of  making  my  work  more  complete,  to  reinvestigate  thenervou's 
apparai  ui  of  the  organ,  and  more  especially  to  ascertain  whether, 
as  in  7i'r,Vc/»'  and  Gjrmnotus,  there  is  an  electric  centre.  In 
T't'r/tc,/.'  ihe  electric  organs  are  developed  from  a  limited  number 
of  myotomes,  and  innervated  by  aflferent  fibres,  belonging  to  a 
limited  namber  of  cranial  nerves,  wliich  proceed  from  two  large 
cf>lteclinni  of  crlU — the  electric  lobej — situated  in  the  region  of 
(he  mciullx  In  Gymnolus  the  nerves  for  the  electric  organs 
proceed  from  two  well-marked  cellular  tracts  which  extend 
along  the  greater  length  of  the  spinal  cord,  one  at  each  alda  o( 
ihe  central  canal.  In  the  case  of  the  Skate  the 
'.  .)»'.  irin  at  the  outset  is,  granting  the  existence  of 
an  clcttric  centre,  is  it,  as  in  TorptJu,  situated  in 
the  brain  or,  as  in  Gjrmtu'lus,  in  the  spinal  cord  ? 
Sanderson  and  Gotch  (J^hhhj:  .7"  JinitcLt^, 
vol.  X.  No.  4),  maile  out  that  in  the  Skat?:  "  x 
reflex  centre  is  silaalcd  la  (be  opttc  lobes,"  bur, 
notwithstanding  this,  these  lobes  in  the  Skate  in 
no  way  differ  histologically  from  the  corresponding 
stractures  in  AcMthias  and  oiber  Seladiiaiui 
unprovided  with  electrical  organs. 

The  dawIopawBt  of  tha  :jkata'a  orgati  IW»m 
pattionof  the  caodiil  oiTotomes,  aadtttinDei* 
vatkm  byaAcKM  fitim  from  certain  caudal  nenreiy 
point  to  the  electric  centre  being  situated  ia  the 
ipiaal  cord  rather  than  in  the  bimin,  and  to  its 
being,  as  in  Gytunotuf,  on  m  level,  and  alt  bat 
coexteosive.  with  the  ciccuric  oigan. 

Having  observed,  when  working  at  the  develop* 
neni  of  the  electric  organ,  a  numlier  of  laige 
nerve-cells  in  the  caudal  portion  of  tho  spinal  COra, 
(he  sections  of  Skate  embryos  made  some  years  ago 
were  first  examined.  It  soon  became  evident  that 
in  sections  from  the  miflrlle  of  the  tail  on  a  level 
with  the  electric  or^^an  ccrt.uo  cells  of  the  anicn  u 
horn  of  the  cot<!  were  very  much  larger  tliaii  in 
f-cc'.ions  through  the  ri>nt  of  the  tail,  and  furiht-'r 
(hat  in  late  embryu!>  .ind  very  young  Skate  there 
w.is  an  electric  centre,  rrscmbling  in  Biaay lajiects 
ihf  electric  centre  in  Gymiolus, 

Jt  divl  nut,  (jf  course,  f^jllow  that  the  electric 
ncEVc-ct  lis  persisted]  into  adult  life.  They  mit;ht 
'iegencratc,  .inJ  thus  tiie  sU|.poved  fccMcncs'  of 
the  Stale's  organ  mi^ht  be  accQUiueJ  for.  The 
f  K't  th.'vt  the  Skate's  organ  increases  in  si/e  as  the 
tiih  grows  larger  led  me,  however,  to  expect  tliac 
iar]^e  nerve-cells  would  be  found  in  the  caudal 
region  of  the  soinal  cord  in  well-grown  fish.  In 
ihts  I  was  not  disanpoiatad,  for,  though  there  was 
■ilTinden 


the  same  lensc<i  were  used  in  each  case — objective  I)  and  ocular 
Zeinu   It  will  be  noted  thai,  though  the  cell  from  the  Skate 
b  nadt  smaller  than  the  T^ftth  cell,  it  is  decidedly  Infer  than 
the  «ie  (tm  CryMntm. 

Ia  sectioas  of  The  Skate's  cord  on  a  level  with  th«  ateetrie 
organ,  small,  as  well  as  large,  cells  are  usually  visiUe  in  the 
anterior  horn.  The  small  cells  are  in  connecttoo  with  the 
fibres  which  supply  the  untran»formed  caudal  muscles.  They 
agree  exactly  with  the  cells  in  the  anterior  horn  throughout  the 
entire  length  of  the  spinal  cord  lying  in  front  of  the  electric 
organ  region.  One  of  these  unenlarged  motor  celU  is  repre- 
sented in  F'ig.  4.  It  was  drawn  from  a  section  of  the  conl  (of 
the  same  fish  from  which  Fig.  1  was  taken),  about  six  inches  in 
front  of  the  electric  orj»nn  It  closely  resemble?,  except  in  size, 
the  electric  cell  tl'i^-  i  ,  and  it  also  resemldes  the  larj;e  motor 
cells  of  the  Mantinali.in  cjrd.  A  motor  cell  fram  the  spinal 
cord  of  a  Mammal,  driiwn  tu  the  same  >c;iie  .IS  the  other  cells 

given,  ia  tcpreseotcd  in  Fig.  5.'  This  cell,  smaller  than  the 
electric  cell  of  the  Skate  (t),  aad  still  smaller  ihaa  tha  cell  froa* 


at  first  somediflMauyindenantnUog  the  pteseace 
of  electric  narve-cclls  in  laim  liib,  on  obtaining 
perfectly  fircah  material  thar  positioD,  sise,  aad 
laiatiafw  were  easily  made  oat,  aad  the  remark- 
able dilfereoce  in  the  appearance  of  aeelioBS  of 
the  cord  at,  and  in  front  of,  the  root  of  the  tail, 
lieaa  sections  on  a  level  with  the  electric  organ,  was  at  once 
evideai.  From  the  observations  already  made,  it  appears  that 
the  electric  centre  in  the  Skate  closely  resembles,  from  a 
niorphological  point  of  view  at  least,  the  electric  centre  in 
Gymndlus.  The  electric  tract  it,  however,  much  shorter  in 
(be  Skate  than  in  the  Electric  Eel,  and  the  cells  are  relatively 
(ewer  in  number.  On  the  other  hand,  the  cells  in  the  Skate 
are  larger  than  in  Grmnetui,  and  this  Is  true  not  only  of 
A'-iia  f  i.'i.'  but  aUo  cjf  A',  radiala,  in  which  the  ori-.in  is  ex- 
Iretnely  sn-..ill  .md  jT>tirly  developed.  Nervc-cc^L-,  from  iho 
». 'ectric  centres  of  /'..■' T^/r/ ',  (jy 'i:  11  -In >,  and  A'.jm  .ire  rcprc- 
seotcd  in  the  acc  ompanying  trgutcs.  l  ig.  i  rc)  resrnis  .1 
cell  from  the  electric  ct-ntre  of  the  Skate  (a  A',  kuis  two  Icci 
in  length);  Fig.  2  a  cell  trom  the  electric  centre  "f  3  wtri;- 
grown  GyiMn^tii  .  and  Fi^.  1  a  cell  from  the  electric  hjljc  of 
a  large  Tar^^J^f.    All  three  Itgures  are  camera  drawings,  and  1 
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Tjt/^J^  (3).  is  abont  the  same  size  as  the  electric  cell  of 

Gymnalus  (2). 

With  the  help  of  sections  through  a  series  of  embryo  Skate, 
for  most  of  which  I  was  indebted  to  Dr.  Deard,  I  have  been 
able  to  study  the  development  uf  the  cells  in  the  Skate's  electric 
centre.  This  part  of  the  subject,  together  with  the  condition  of 
the  electric  cells  in  large  fish,  will  be  dealt  with  in  a  subsequent 
commimicitiun.  It  m  ly,  however,  be  stated  now  :  (1)  That  in 
A'.  J/;,  embryos  under  s  ctn.  in  length  none  ol  the  motor  cells 
in  the  cjud  d  region  had  undergone  enbr^jement.  (2)  Th.tt  in 
An  cnihryo  5*8  cm.  in  length,  altho  ii;h  tlic  muscular  fit>res 
ieemed  si:ll  unchanged,  certain  cell*  In  the  anterior  horn  of  the 
caudal  jnrii  in  c;' the  cord  were  distinctly  larger  than  similarly* 
sh.^ped  cells  in  their  vicinity,    y)  That  in  an  embryo  ij°5  cm. 

Vu'  ihc  uw  of  the  >raion  rr^a  which  I'ii;  swas  dnwa  1  am  ioMlai 
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in  Jengfli,  in  wliit'.i  if'.c  clcclncnl  elements  wert-  .ilrcnriy  wl-'.I 
dcTclopcd,  the  electric  ncnic  cclls  were  lHr(;c  .ind  (.on^jncuojs. 
so  that  sections  ihruagh  llif  cul  in  l!io  rrgiun  of  th?  clcclrit 
organ  pT«sent«d  quite  a  <liHcrcnt  appcar.-ince  fruni  stclions 
ihroufjh  the  root  ot  the  tail,  where  n"  i:l)ai)j;c  liad  Ukca  place 
in  the  cells  of  the  anteiior  horn. 

May  4.— "On  the  DiflVrential  CovaiianiK  of  Plane  Curve«, 
nod  the  Operators  employed  io  their  Development."  liy 
K.  V.  Gwythcr,  i-'iddea  Lectiuer  in  MnOieiDaliGf, 

Owens  College,  Maadinter.  CoonmaicaMd  hf  Piaf.  Hxmice 
Lamb,  F.K.S. 

"On  llic  alle^;!;:!  InciiMNC  of  Cancer."  liy  r.cti-;;e  iCinp, 
F.I. A.,  Kl-.A.,  and  Arthur  Newsholmc.  M.l>.,  M. K.C.I'. 
CommunicUcd  liy  l)r.  J.  S.  ]iii*lowf,  F.K.S. 

The  (general  result  is  that  the  •iiippo-cd  mcrcave  in  cancer 
only  api>arenl,  and  is  tiue  to  improvctnent  ir>  ditglM»to  Md 
more  careful  certitication  ol  the  causes  of  death. 

Cbemical  Society,  April  Mlb.— Dr.  htmAtong,  ptcidiient, 
iklheebair.    The  following  papers  were  read  :— A  coittribu- 
UoQ  to  the  chemistry  and  physiolo[;y  of  foliage  leave<,  hy  H,  T* 
Itfowa  md  G.  U.  Morris.  Tttis  paper  drals  with  the  ucctirrence, 
idalioaSMnd  physiological  signilicance  of  the  ^tiircl;,  diastase 
Mid  (iiean;  contatntrd  in  folia);e  leaves.    The  first  part  relates 
l«  the  »i.irch  and  diastase  of  leaves,  and  the  second  treats  of  the 
Mijars  ol  the  leal.    A  bibliography  of  the  subject  is  ap;>cniled. 
Tlie  work  originated  in  .tn  attempt  to  discover  the  cxjiLirni  1.  n 
uf  the  fonditioninf;  effect  of  "  dry-bnppinf;;"  vi/  ,  addition 
ijf  a  sniai;  limmii  l  .jI  ilry  hops  to  fini.slic-1  tn-cr.     Tliis  was  ulli- 
inately  lnvi-il  to  xhc  ['iciencp  in  the  hM;i  sItnIiiIcs  of  a  small, 
but  api»recial)!^,  iju:\ntity  ol  (liaM.i>e,  virficirnt  to  cause  slow 
hydroly^i*  of  the  iM>n  c'y-i.illisaiilc  ])rc)ducts  of  starcli-transfor- 
nialion  U-ll  in  tlic  I'l-ct,  .in>l  to  icUill-  tlicm  t  1  a  condition  :n 
wliiili  ihcy  can  he  trjt  lik  ti'cd  by  t!i!'  )ca%t.     '1  he  ntith'Ts  \\rn- 
then  led  to  rn.|M'.rc  into  '.he  first  fonnatio:)  of  sinich  in  t:;i' 
chloioplasts  <if  iliL-  faiiagc  leaf,  tlit-  mode  of  u.-v  il.svjlu'.ioii  and 
iran^l  Kuti' in  11.  the  plant  and  the  n.aiurc  of  the  metabolised 
protUci- ;  tlic  results  obtaineti  .ue  atitagonistic  10  the  assump- 
iKin  iii.^de  by  Sachs,  that  all  the  products  of  assiuiilation  at 
ikuiae  t;me  lake  the  form  of  starch.    Only  a  loiall  poition  of 
the  assimilated  material  cxitu  at  any  one  tin*  m  «taielk  Tbe 
(iDCiuations  in  the  amoant  of  surcfa  in  l«ave«  nnder  raTious 
eoodiiions  were  aUo  determined.   Wotlnana's  recent  dcaial 
ibat  diasiase  plays  any  part  in  ihe  diiiolnliim  and  imniiocalion 
«i (larch  in  leaves  i»  inconeet ;  the  auibon  pieve  tiiM»  instead 
ol  Icavo  coniaininK  little  or  bo  dMstaie  every  learesanrined  by 
thcnt  coatained  ludlcient  diastase  10  iransform  far  more  starch 
than  the  leaf  can  have  contained  at  any  one  time.   The  dif- 
lemtce  between  the  author's  and  Wortmann's  results  it  chiefly 
doe  to  the  faulty  irethod  of  examination  employed  by  the  latter. 
The  products  of  the  liydroly-i^  of  vtarch  liy  leaf  di.astasc  are 
identkal  with  those  formed  by  malt  diastase,  maltose  having 
directly  separated  from  the  leaves;  leaf-diastase  is  not 
to CMVett  mall oic  into  dextrose,  but  the  leaf  contain^  m 
enrytne  capable  of  inverting  cane-sugar.     The  amo-.int  ol 
d^tase  present  varioi  greatly  in  difTeient  plants,  ar;  1  muIi  ti 
narrower  limit';  rven  varies  in  the  same  jilaitt  at  (Hfffn.iit  lime-  ; 
it  is  very  hi^;h  in  ihu  case  of  the  Lej^iinunrjs.! .     .\ny  con  litiur.s 
which  fav.n::  a  decrease  in  ihc  U  af-siarch  result  in  .in  iiKn'.-iM- 
of    the    leaf-diastase  ;  thus  a  marked   increase    in  diaslant 
activity  is  observed  with  leaver  kept  in  darkneji.    Contrary  lo 
Wortmann's  statement,  leaf  diastase  can  attack  the  starch 
grannie  under  certain  ojndition^:  00  evidence  could  however 
be  obl.ilned  of  the   disappcar-incc  ot  .slarcli  iu  kided  leave% 
under  Ihe  influence  of  the  contained  dia-la^r,  ami  the  authors 
are  led  to  Ihe  conchi-ion  ihat  the      .'  .'.r,v  of  <lissolution  of  the 
starch-granule  in  the  Icfif  i«  in  some  way  ur  ulher  bound  np 
with  the /(// of  the  cell.    From  expeiiments  on  the  leaves  of 
Trtpaolum   the  authors  draw  the  following  conclusions  : — 
Cane-sugar  is  the  first  sugar  lo  be  synthesised  by  tbe  assimila- 
tory  processes.    This  sugar  accumulates  in  tbe  cell-sap  of  the 
lear-parendiyma  wfaiisc  awimilntion  ia  ptoeetdins  vigerwuly, 
and  when  the  eoneeninilon  exeeeda  a  caiain  point  itardi  com- 
aoeneet  to  be  eiaboiatetf  by  the  diloraplani  at  the  expense  of 
Ihe  cine-ionr.  This  atardi  fHnu  •  inoM  itible  reserve 


HMitCvial  than  the  caae4UMr,  and  is  only  dimwn  on  when  the 
tatter  now  nndtiy  aNtaMifed  substanoe  has  been  partially 
iiaed  op.  Catse-SHKar  is  translocated  as  dextrose  and  Icvulose 
and  (he  starch  as  maltose.  From  the  invert-sugar  derived 
iiTMi  tbe  cane-sugar,  the  dextrose  is  mow  readily  used  up  for 


thr-  respiratory  proccise*,  and  possibly  also  foe  the  IWV  tllWIC 

iniiidmi;,  than  IS  the  levuloic  ;  hence  In  a  lEivea  time  mow 
icvulose  than  dextrose  must  pass  oiK  nf  lb«  leaf  .iai«  the  ilmi. 
The  reading  of  this  paper  was  follosvcA'br  •«  iolemlfnt  dte- 
cnssion  in  which  the  President,  Mr.  Thbarion  Dyer,  Dr.  D.  H. 
Scott,  Prof.  Green  and  Dr.  Uiwter  Brantan  took  part.— The 
interaction  of  alkali  cellvleM  and  carbon  disulphide :  cellu- 
lo«  arincaibontce,  by  C.  F.  Cro«»,  E.  J.  Bewn  and 
C.  BcndMe.'  ITie  maxhnvm  number  of  hydNMyl  ffm|» 
in  allialf  cellulose  appear*  to  be  four,  expressing  ce>- 
Ittloae  aa  •  C,..H^O,„  By  the  interaction  of  alkali  cellulose 
and  CSrboB  disulphide.  cellulose  thiocarbonates  result ;  these 
products,  when  treated  with  water,  swell  enormously  and  re- 
generate cellttloie.  From  a  study  of  «  iaxs«  «'  »bose 
thiocarbonates  tb»  aatlM* •«  led  to «sii«n  »  wees leito«n 

cs/^'^  ,  where  X  is  Ihe cenulaK  reildnth  a  mdicleHf  ««laU» 

SNa 

dimensions.  The  thiocarbonates  yield  solutionsof  extraordinary 
viscosity.— Sulphocamphylic  acid,  by  W.  H.  Porkm,  nm.  On 
healing  Walters'  sulphocamphylic  acid,  a  monoh.^cic  .acul. 
C.HuO,  distils  ;  on  r'.is'olvins;  this  in  sulphoricai  id  <iulphoc.tni- 
phyhcacid  yeein-  to  W  legcnct.ilcd.  Byoxidation  with  pemian- 
ganatethe  tatter  yield>  a  d.ba-ic  a.,  i.l,  t:„II„0;,  which  on  reduc- 
tion gives  another  diba&.c  acid,  1  ,  J 1  .,0,,.  I  he  substance  of  the 
compf>5ition  r.«H,_0-  viel  l»,  ■  n  iijdiolysis,  hydroxymetaxylenc- 
carbi.jylH-  acid  /V  1  rd'f  ;  -Me  ;  M i-  :  OH  ^  I  :  3  :  4  =  S*-  A 
numtx  r  of  •-alts  and  denvativci  of  the  above  substances  are  de- 
scribcil  -M  ifinesium  diphenyl,  by  Lothar  Meyer.  Inreference 
to  a  rec  ifni  note  bv  Hodgkinion  (NATltRK,  this  vol.,  p.  JJ)  the 
vithor -tiie,  tint 'ni-.;nc4i«m  <iiphenyl  has  been  lecenlly  pre- 
pared  ill  hi.  lilioiatory  ;  it  is  a  voluminous  iwwderaod  ttipno- 
1  incously  inflammable.  The  fmmatkmof  pyridine  denvatlvea 
i  foni  unsaturated  acids,  by  S.  Ruhemun.  Ethyl  methifldicarboay 
gluiaconaie  yields  metbybnahmamMe  Ukd  ethyl  amidMtbytene- 
dicarboxylate  with  aqneoita  ammonta ;  with  |>heliytbydrsfioe  tt 
gives  etbyl  methylmalonto  and  the  ammonium  compound  of 

'  .CO.C.COOE1 
the  pyiaaolon  HiNC       1'  •    Ethyl  metbylfiluuoonate 

^WIT  CH 

gives  0.n«thyl.«a'  dihydroxypyridiiie  with  aqneowi  ammonia  and 
fl-picoline  on  reduction  with  line  dust.   Similar  reactions  hold  in 
the  cases  of  the  higher  homologues  of  these  two  suHttanc^ 
Chlorinated  phenylhydraiines.  Part  II.,  by  J.  T.  Hewitt.  Or 
lhochlorophenylhvdr.niine  does  rot  yield  a  urazole  when  heatm 
with  biuret  ;  both  the  mcta-  and  pnra  isomcrides  give  ura.o  lf. 
and  their  hydrochlorides  yield  semicarh^i-idet  with  pol.issiun. 
cyanate.    A  number  of  other  compounds  ire  described. —  Ihe 
oxidation  of  tartaric  acid  in  prr&ence  of  iron,  by  II.   J.  II. 
FentOD.    On  adding  a  small  quantity  of  hydiogcn  )>cr  oiide  to  a 
solution  of  tartaric  acid  containinR  a  trace  of  frii-.iis  ssli,  a 
yellow  colour  is  i.ro.liRe  i  « hich  chant;^.  to  vioStt  <  -\\  adrJing 
alkali     The  sisbMarue  which  n:vrs  the  colonr  with  Icrnc  sans 
seem,  to  be  r--|:rc-en(cd  by  the  fornulla  C,H    »j  ;  it  i.  crystal- 
line and  fi.  ;-.ivesas  ;»  powerful  redi-cin^;  a^cut.     1  be  author  is 
-III;  rn-aj;el  in  its  examination. —Tlie  ir.enne'is  of  quicklime, 
l>y  v.  H.  Veley.    The  author  is  siiil  making  exjjeliments  on 
the  velocity  ol  read  i  n  I  ctween  lime  in  various  statcaof  hy«l(a' 
tinrY  and  sulphuroa.s  and  rarbomc  auhydride*  at  diffiercnt  lem« 
pcraiiirt-s.  —  I  he  products  of  the  interaction  of  tin  and_nilrfcneiu. 
;,y  (.-.  II.  II.  Waliivr     This  investigation  _l«  a  OWtinaatloa  w 
tiic  work  ol  Ve^iv  in  the  conditions  of  the  interactions  Ol  MetaU 
ami  iiittic  atul.    Thewhitish  substance  formed  I9  the  action  oi 
f.iirly  conccnirntc.1  nitric  addon  tin  soems  to  have  tbe  eaoapaU' 
tion  Sn(  NOji  (OH),  — Interactions  of  tWoorea  and  some  hnlmd 
derivatives  of  fatly  acids,  by  A.  E.  Dixon.    Thiourea  retCH 
with  dichlcracetic  acid,  yielding  ihiohydantotc  acid  and  iilii- 
mately  thiohydaotola  in  Bficordance  with  the  following  eqtm- 

S— CH. 

^SN.I I.  .  CHCI.COOH  »  KH:  C^^^^^  I  ^^^^ 
+  HCI  +  S  +  H/>  +  CN.NH^ 

a-'i,on.>chlor  (or  binm!  propionic  acid  interacts  siniilitly  with 
thiourea,  giving  mcthylthiohydantoin  ;  on  boilinjj  this  suUlancc 
with  hydiochlort«  add  it  yields  fl-methyldioxyihiai«»e  . 

Nil.  CO 

CDs  I 

-ClIMe 


KO.  1230,  VOL.  48] 


Digitized  by  Google 


Mav 


1S93] 


NATURE 


9i 


Mathemsticmt  Soetoty*  Mbqr  II.— Ur.  A.  B.  Ktnpt. 
F»K.!>.,  prciMcnt,  in  dM  dttlr.— Th*  lbll«*ia83«MiMiMniBi> 
tiooi  were  on<l« On  the  rallapte  of  boiler  Auei,  bw  A.  &  H. 
La**;   The  pfoblem  cnariits  io  diwomUic  tbe  eonattiom  of  * 


of  A  Ihm  cyliodrical  tbell  nadir  ottcrnal  prf«  ure, 
whoi  tketadtttVeor  Mrained  10  occupy  fixed  pmiti  '  n'i  Since 
all  pnMimt  of  cotlapte  depend  on  the  geometrical  po»tibi1ity 
«f  nite  displaceaicfiis  Mcompanied  by  onix infinitesimal  strains 
it  appetn  at  the  ootwt  that  antes  the  shell  can  receive  a  di»< 
I'lttcenieat  of  pure  bettdinc  without  stretching  of  the  middle 
tarface  colkpse  it  impo^ible.  The  auomed  condition  of  no 
(crmitial  ilisplacement  is  equivalent  to  closing  the  ends  of  the 
«hell,  and,  unce  a  closed  sarfaoe  cannot  be  bent  withoat  <:tretch- 
ingi  this  condition  apparently  preclude*  the  {xntibility  uf 
citlapse.  On  the  other  hand  it  it  well  known  that,  if  the 
<->;".ern3l  pr«?urc  cxcccis  a  ceitain  value,  an  infinitely  lontj 
cjritiwlrical  *hcl!  of  -^inn  %tii,->]l  thickness  an<l  t;iv<'n  dmmetcr 
ufill  collapse  order  the  pressure.  Tlic  critical  [iressure  has  been 
determined  by  liryan  ami  Hasset,  wlio  tind  the  lame  result.  It 
ii  therefore  I  1  lie  ctji-jcted  that,  if  tlie  cylinder  is  of  siitticifnt 
length,  the  cx!eri»ioi(,tl  ilisplicement  which  n.uv'.  be  ->ii(ier;i'i^ril 
»'(>on  ihe  dLsf.lacemcnt  of  jmr'.-  hrn  l:n^  ;n  order  lo  satisly  the 
end  cooditions  will  be  prac'icaily  uniiiipurtan!,  cxccpl  m  llie 
neighbourhood  of  the  ends.  The  problem  is  thus  reduced  to 
•  liscovering  the  order  of  magnitade  of  the  length  of  the  shell  in 
order  that  it  m:iy  be  treated  as  uilinile  when  the  thickoeu  it 
»malt.  For  this  purpose  comldcr  the  case  where  the  prctrare  if 
idit  cqui  to  Ihe  ethical  Brcmitt,  and  the  displaeemeut  «f  piure 
Lendiiig  in  ibe  iii6nite  cybodcr  if  ooosequenily  of  tlie  form 

H  -  o,    f  =  JA  COS  2<>,    a'  =  A  sin  2^, 

where  A  is  a  small  arbitrary  constant.    The  displacement  u  is 
l^rallel  10  the  generator,  v  is  along  the  circular  section,  and 
aloni;  the  radius  outwatiis.    By  mean?  of  (Ii<f>l3cements  of 
this  form  the  equaliOiH  of  e<{uilibriuii>  cm  he  ^atisht-d,  l)ut  the 
lK>»indary  etnditifin*  at  the  ends  Mnn»)l.     Now  lake  the  ca«e  of 
.'in  mtiriitc  cylinder  wiih  an  end  .1      o,  at  which      and  r.-  muM 
vani>h.   and  »eek  a  d  ■*  place  men  t  involving  hulh  llcxurc  and 
«"  K'.ensinn  ijf  (he  middle  ^.irfacc  to  tie  sij|ieri>i)-e<l  on  Ihe  liis 
platemcn;  L;<vcn  liy  the  above  form,  »ucU  di. placemen',  tosatisly 
ihe  eijuation*  of  equihliriuni  an  i  the  boundary  cnihliiions  :  — 
(1)  that  the  new     and  •   arc  equal  and  opposite  to  ih;>>e  .-ibove 
tiveii  r.t  >  -  o  ;  3)  that  the  new  «,      :f  vanish  at  r      jr..  The 
fcqaired  solatiua  can  be  determined  and  is  of  the  form 
M  -         (.\|  JOS  ,„x  ^  B,  sin  m.x\  sin  2^, 
V  =  t~  ""  ;  Aj  cos  KKX     U{  tin  m.r)  co»  2^, 

w  =        -!!!L-~—  ( B.  CM  «ur-  A,  sin  ct.i )  sin  J^*, 

in«rUchB,andA,caBbedelenaiiMdf»a«to'niU«fy  tlie  con- 
diaiaiia  at  jt  s  «^  v  U  tin  Poiaaao't  lUio  of  Ibe  outtetial  of 
tlie  stwU,  and 

«-[l3'T  <r-'l'\'-''''). 

/  IS  the  thickness  and  li  the  diameter  of  the  shell.  If  <r  be 
taken  e>iua1  to  [  the  reciprocal  of  m  is  about  '546  of  the  mean 
j/fufM.r;;' inai  hi  i ween  the  thickness  and  the  diameter,  and  it 
(ollows  ;hat  whenever  1  is  V,tt3il  compared  with  lhi^  ijiiantily 
the  intiaeticcuf  ihe  end  a  unimportant,  and  the  divpl.iceincnt 
appr' iximates  to  one  of  pure  bending.  To  make  the  tendency 
»  j  collapse  occur  in  practice,  it  would  be  neeesiary  thai  ihc  half 
length  of  the  flue  be  great  compared  with  and  the  prac- 
tical coodusion  would  be  that  for  a  flue  of  length  /  stability 
woold  be  feCMid  if 

y  <  n  m,  or  /  <  N  {J/), 

where  N  is  a  considerable  number.  It  is  customary  in  sta- 
tionary boilers  To  make  the  fluet  in  detached  pieces  connected 
bjr  nasfive  flanged  joints,  so  that  the  cSective  length  of  the 
6n«i*tli«diaiaD0elMtimiifioaMniU«e  joinli.  If  the  nunber 
N  he  taliea  eqdtl  lo  13  we  fane  tlie  rale  that  the  dlKaaee 
between  the  joiatt  omit  be  aol  gnater  than  twelve  tima  the 
anean  proportioaal  between  the  thlckneie  and  iha  diameter. 
Tlieealoe  N  -  12  accords  well  with  what  hat  been  fenad  mfe 
in  practice,  but  the  mie  as  to  spacing  the  joinlfl  b  new.— 
On  some  formulae  of  Codarzi  and  VVeingarten  in  relation  to  the 
application  of  surfaces  to  each  other,  by  Piwf.  Cayley,  F.R.S.— 
Oa  the  expansion  of  some  infinite  {Hodncts,  by  Prof.  L.  J. 
K^gen, — On  a  theorem  for  bidtcobr^qaartics  and  for  cyclides 
ftOeUfpundii^  to  Itotft  theorem  for  conict and  cooicoidfi  fay  Mr. 
A.  L.  Diaon.  VaiPC  a  lorm  of  the  cquattoR  to  thae  cttim  and 
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surfaces  (in  quadricitcular  and  peniasphericai  Go>ofdinatc«l 
already  studied  by  Dubooz  and  Casey,  Ihe  Writet  deduced  that 
the  ratio  nf  the  diitance  of  any  two  poinia  to  the  piedect  of 
the  lengths  nf  the  tangentf  fnrni  ihcm  lo  a  fitted  focal  Cifdc  m 

sphere  is  the  same  as  for  the  pair  of  corresponding  poiall. 
He  also  showed  how  the  thenrcm  for  the  Cartetian  oval  eoaM 
lie  derived  from  its  equation  in  terms  ol  elliptic  funclio04>— 
.\  supplementary  note  on  complex  primes  formed  with  the  fifth 
roots  of  onity,  by  Prof.  I^loyd  Tanner.  The  author  investignm 
a  method  of  determining  whether  a  compl;:^  numb«r  H 
prime  or  composite.  The  prrc»s  take*  two  distinct  forms, 
one  of  which  was  established,  on  difTerent  grounds,  by 
Tchf^btchefT.  The  other  sjipjenrs  to  he  new,  and  is 
c  .nvenicnl  in  te-iting  the  >ets  of  complex  intc);cr<  dcscrihcd  in 
the  author's  previous  couimiinicaliim  on  the  ^iihjcct.  I"he 
discussion  lb  h-T.cd  ii|v)n  a  crrlain  clas-ihcalion  of  complex  inte^^ers 
accortim;;  t  ■  the  "orders"  of  their  ci>riijdexiiy.  and  thii  con- 
ception facilitates  the  direct  hicloritation  ol  c  .nip^ct  niinil)cr<.. 
The  theory  is  rcsitictcd  to  the  case  of  5,  but  «cems  to  he 
',niie  ^jencral. — On  the  linear  transformations  between  two 
iiii-idrics,  hy  Mr.  If.  Kaher.  In  CuiU's  /fiirtiu,  vol.  v.  'also 
r'lil.  ^lan^  ,  1S5S1.  <  ,\\ ley  i;avc  a  leprc^cnia'i  'Ti  nf  ;lie  aul'i- 
niorphic  lincir  iranithfiiiiaiion  of  itie  uniparttie  [uadiu  func- 
liun  in  the  notation  of  the  theory  of  matrices.  InMiepreseiu 
paper  the  author  extendi  Cayley'^  method  to  the  determination 
of  the  general  linear  iransfonnation  of  a  (iven  qnadric  into 
another  gitren  qtiadric,  and  applies  the  reraltf  to  the  determina- 
tion of  the  amenl  ml  linear  tiantformnlioii  bctifeen  two 
eqalvaiant  qnMrla  and  to  the  icdactien  of  a  qnadric  to  a  mm 
of  aqvaRa.  Tte  deterannation  by  ihif  method  of  the  imerat 
linear  transformation  between  two  qaadiic*  dependi  apon  the 
solution  of  an  algebraic  equation  of  the  m***  deereei  to  which 
the  problem  as  it  originally  presents  itself-— viz.,  the  tolatian  of 
a  system  of  x-  quadratic  e<|uations  in  variables,  is  thna 
reducible. — On  maj>s  and  the  problem  of  four  colours  by 
Prince  C.  de  Polignac— On  Fermat  s  proof  of  the  problem 
that  primca  of  the  form  4»  'f^  1  can  he  oxprefted  as  the  fam  of 
two fqoaret,  by  Mr.  S.  K  jl>cris  F.R..S 

Bntomeloglcal  Society,  .May  10,  Mr.  Henry  John  F.lwes. 
Preiident  in  the  ehair.— Mr.  K.  McLachlan,  P.R.S.,  exhibited 
for  Dr.  Frila>Mfiller,  of  Bhwwaea.  Sania  Cataiina,  Brazil, 
spedment  of  lama  and  papm  of  a  diptafout  liaeett  and  read 
letter  from  Dr.  FritfMttUer  on  the  tabjcct.  The  writer  ttaletl 
that  the  larvx  were  similar  to  those  exhibited  by  Mr.  Gahan,  at 
a  meelin;;  of  the  society  in  October.  1890,  and  which  were  then 
thought  by  I»rd  Walsingham,  F. R.S.,  and  Mr.  .Mcl.achlan, 
to  be  allied  to  the  Myriapoda. — Mr.  S.  G,  C.  Ru-hcll  exhibited 
specimens  of  f/^iptria  ahtoltis,  includuig  one  of  the  variety 
Taras.  taken  by  him  at  Woking  in  April  latL— Mr.  J.  M. 
Adye  exhibited  a  long  series  of  At^ma  «rwu,  Euryment  </<>//»• 
it-iiria,  A»ififii<ia!if  Ivtulana,  Chtfhtra  fratinana,  and  a  few 
specimein  of  .V'.' »/crf/.f  i/v/iiHiTj.  X.  (htte<Hia,  and  A".  Irrfi.in, 
.Itrtftiyclti  tiiiii,  and  .V,.V'fii  ii'iui/rana,  all  btcd  by  him  in 
March  and  April  la>t,  Ir  im  larvse  obtained  in  the  aufamn  of 
i'>92  in  the  New  r<ircsf. — Mr.  H.  ("■  read  a  C'i|)y  of  a  letter 
lecetved  by  Ih':  M.irquis  of  Kipan,  a:  th'..-  t'olonial  <  UTice,  from 
the  Giivcrnor  of  the  Gold  Coast,  reporlm:';  the  <i~crirrcl)Ce  of 
vast  swarms  nf  h>castf  n'  Abari  and  .•\ccra,  West  .\(t\ca,  about 
the  mid'Ue  vif  Feliraary  last.  I  he  wri'cr  stated  ihM  at  Accia 
ihe  swarm  extended  from  east  to  west  as  far  as  the  eye  couM 
see,  and  appeared  to  occupy  a  space  about  two  miles  w  i  le  and 
from  a  quarter  of  a  tnile  to  a  mile  in  height.  — Colonel  Sw  inh  .ie 
stated  that  s.j>;ic  years  a^;o  he  had  been  requested  by  th;'  Ind  i-^ 
Government  lo  rcjMjrt  on  pla;;ues  of  locusts.  He  said  he  had 
witnessed  swarms  of  these  insects  far  larger  than  the  one  ju>t 
reported  from  the  (>old  Coast,  and  mentioned  that  many  yearr 
ago,  when  going  up  the  Rod  Sea  in  one  of  the  old  P.  and  O. 
paddle  boau,  the  boat  had  frequently  to  stop  to  clear  her 
paddle>whaela  from  Iccuili,  which,  had  tcitled  in  taeh 
awanu  at  to  choke  the  wheel*  and  atop  their  action.— 
Mr.  E.  C.  Roed,  of  Vatpataiio,  ChOn  eomannieatcd  a  papjr 
cotillcd  "Nolei  en  Atriaium  parmmue,  the  raijEratory  locnn  of 
the  Argentine  Repablic.'*  Colonel  Swinhoe,  Mr.  Champion, 
Mr.  Elwei,  hfr.  McLachlan,  and  ^tr.  Mcrrificld  took  part 
in  the  discussion  which  ensued.— Prof,  L.  C.  Miall,  F.  R,S., 
communicated  a  paper  entitled  "Dieranola;  a  Carnivonas 
Tipulid  Larva." — Dr.  T.  A.  Chapman  communicated  a  paper 
entitled  "  On  a  Lepidopterous  pupa  {MUruMtryx  furpurtlla) 
with  fnnctionally  active  mandibles."  Mr.  McLachlan  said  he 
thousht  Dr.  Chapman**  obacrvatloni  were  cf  gicat  valne«  and 
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tendrd  to  show  thai  the  potilioo  of  Mitrcfttryi  ««s  nearer 
the  Trichoprcra  than  Kad  been  supposed.  —  The  President 
announced  ihni  the  new  Library  Caialui^ue.  which  had  been 
edited  bjr  Mr.  Champioii,  with  Ifae  MMiMMce  of  Mr. 
HcLadilaii  and  Dr.  SlMrp^  F.ILS.,  «n  now  ready. 

Paris. 

Aeadany  of  8ei«iic««,Ma]r  1$.— H.  Loewy  in  the  Aair.'^ 
Oa  tkc  qoaatitaiive  dcternilnalion  of  boron,  by  M.  Hasri 
MoilMB.  The  determination  is  based  upon  Gooch'i  netliyl 
aleobol  nwthod,  in  which  severni  iroprovemenli  were  iairo* 
duced.  The  boion  ia  lint  obtained  in  the  stale  of  boraeic 
acid  by  trealini;  wiih  nitric  acid  ia  a  sealed  tube.  The  boraeic 
acid  is  separaird  by  mean;  of  pure  methyl  alcohol.  The  reac- 
tion lakes  place  in  n  Inilti  tul>e  provided  with  a  funnel  which 
reaches  d>  wn  into  ih<-  l>uilj  and  can  be  closed  by  a  cock.  Four 
distillations  with  ale  hnl  are  carried  out,  the  v.i]x>urs  passing 
through  acoil  of^sLiss  luicing  into  a  Koheiuian  glass  flask.  Any 
uiiconilen»ed  v.ipour  is  absorlxd  by  ammoni.!  solution.  The 
liquid  collected  i^  poured  upon  a  known  weight  of  pure  slaked 
lime,  forming  i;<liniiii  borate.  'I'lic  latter  is  cilcuiiii  attl 
weighed,  and  ihc  incn-asc  of  weight  gives  the  amount  of  bone 
anhydride  al>s<iri  eel.  To  lest  whether  the  boron  has  nil  distilled 
over,  a  dri>p  of  the  distilling  liquid  is  caii(.;ht  on  a  snip  of  paper 
and  placed  in  a  flume,  when  .t  green  cukiur  will  indicate  nny 
trace  of  I  oron.  The -laked  linic  Lcpf,  when  not  in  use,  in 
the  form  jf  a  s  al>le  ti.isic  nitrate,  which  is  made  icady  fur  use 
liy  a  sliong  calcinaiinn.  The  ipiantiiy  of  lime  should  Ix 
16  to  20  times  the  probable  qua-.tity  of  boracic  acid.  The 
procesv,  ilii,iii;h  >idl  Munewhat  laborious,  has  given  very  con- 
sistent results. — The  working  of  the  MhI  and  nitrification,  by 
M.  P.  P.  Dchcrain.— Re  appearance  of  certain  latent  affections 
(etiology  Mid  pVhatenyK  by  M.  P.  Vcmeai). — Retoluobuincd 
with  mialiim  of  iMMtaia  um  divane  htty  materials  by  means 
of  Iho  new  Hietb<id  for  liie  recognition  ofadnlttratioa  of  batter, 
by  M.  AMnste  H  nacau.— On  the  tcnna  of  the  aeooad  order 
tOMtliiiig  HUB  the  c-Hnhtnatioa  of  i^bamtioa  aod  refraction,  by 
M.  Polie.— On  the  tih>cnnui«a  of  the  totnl  eclipse  of  the  son  of 
l6ih  Apcil,  made  at  Pumiium  (Seaegal),  by  M.  11.  Deslandres. 
— Tlw  sniar  rclip-e  iif  i6ih  April,  tS^J,  at  the  Vatican  observa- 
tory, by  P.  F  I  >enu  — On  a  class  ol  systems  of  ordinary  dif- 
fer^ntial  equal  ions,  by  M.  Vesiiot. — On  the  generalisation  of 
the  analytical  dinciitios,  iiy  Nf.  G.  Scheffcfs. — On  the  cases  of 
inlegra>>ility  rtf  the  m  >iion  of  a  )K>int  in  a  plane,  by  .M. 
Elliott. — On  the  tiencral  law  and  the  formul.x-  of  the  tlow  of 
saturated  water  vapimr,  liy  M.  II.  Parcniy. — On  the  dimensions 
of  ab4i>lnto  icm(>cf.iture,  by  M.  II.  .Vbraham.  — i  iii  a  new 
kind  of  iiiano  i  c't-r,  tiy  M.  Villard. —  >n  the  inversion  of 
I'cltier  s  pheii-'in.  n  iii  br-tween  two  electrolytes  beyond  the 
niulial  point.  Iiv  M.  Henri  Bagard.  — Study  of  the  cad- 
iiiuim  anil  mI  iiiin.iiiin'  cell,  by  -M.  A.  Ditte.  —  Influence  of 
tile  le  iipe'a-ure  <i(  crini;  upon  the  mechanical  properties 
ami  the  struc  iirc  of  iira»s.  Iiy  M.  tl.  Charpy.  -On  m.ilic  acid 
Md)<titution>,  l>y  M  Pn  .\.  (iuyc. — ,\cli<m  of  chloride  of  iinc 
■,:poi)  cidorocamphor,  In  A.  l-.iard.  — On  a  certain  number 
■  ■f  ijt^fin  I  melnllii.  coinl'inalions  liclonging  to  the  aromatic 
series,  tiy  M  <»  I'crncf.  —  liiiilaM>  and  indirect  alcoholic  fcr- 
iiii  ira' 1  >ri  I 'f  iiiuline,  by  M.  I^u.  li  uLirijijelol.  — rticmicil  phe- 
nomena of  a*>iinii.iiion  d  cirl>)r.!C  acid  by  chlorophyll  bearing 
plant",  by  .M.  A.  Ilich — On  the  metcoiic  iron  of  Auguslinowka 
(Russia),  b^  M.  Sianolas  Meunier  — Influence  of  the  mediatn 
on  respiration  in  ib^  li(i|;,  by  M.  A.  Di*aMd.— Action  of  oxygen 
and  comprea-ed  air  upon  wamKblooded  aoiaiMls,  bv  M.  U. 
Phillipp>in.— On  tko  oidiihalaue  newca of  SfmtMiu  GmMnfmtt 
by  M.  Joannes  Chaiin.— On  the  panhogenetio  Iracnentntioa  of 
the  nvolca  of  asanmiief*  during  aitetia  of  Iho  Gnaaaa  follid««t 
by  M.  L.  P.  Heni  eisvy. 

,\mstfrdam. 

Royal  Academy  ol  Sciences,  April  aS. — Prof,  van  de 
Sande  liakhuyzen  in  ihe  chair. — Mr.  Kamerliagh  Onnes 
esbiHtcd  iaogonic  charis  lor  1540,  1580,  1610,  1640,  1665,  and 
1680^  drawn  by  Dr.  va  >  U  -mmelen  according  to  obiervations 
disC'iverrd  by  him  in  -dd,  especially  hutch  books,  in  the  manu- 
scripts of  van  -Swindrn  and  in  oil  Dutch  ship-journals.  - 
Mr.  Franchim-ml  tres'-  d  of  hydrocyanic  aci  1  in  jilants.  A 
short  lime  ago  Mr.  v.m  Komburgh  f>und  hydrocyanic  acid, 
proliably  a%  ail  un^iai>ir  i:  >n{i  >und  with  acetone  l  and  perhaps 
with  6l>'c>'s«-:,  in  I'l  -  ci.iu  ch  >iic-vielding  plants  Afaiti'i.^t 
glaziavii,  Mull.  A'g..  Hei'ta  I'rjsilwtiii,  Mull.  Arj*.,  aad//r:r.> 
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i/rti(tana.  Now  Mr.  van  Romborgh  baa  cxamiDed  ladigoiina's, 
and  found  that  the  leaves  of  the  Indig^ftra  ga!(-oul<<  D.C. 
( Tart  em  octati),  which  do  not  ]>roduce  indigo,  and  have  no 
particular  amcll,  yield  a  considerable  quantity  of  hydroqraaic 
ndd  and  of  beniMdebyde  by  being  weakened  in  water  far  too 
honn.  By  new  researches  Mr.  van  Rombuigh  will  try  toiad 
ont  if  this  Indisofera  contains  amygdaline  or  uvrocefiane^  aid 
whether  the  entyme,  to  which  the  decomposition  is  dtM^is 
iclcn'.ical  r  r  no;  with  cmuUine.  This  seems  to  be  the  first IIbk 
that  hydrocyanic  acid  has  been  found  in  a  plant  lieloeigiitc  to 
ihofMnily  oflhe  PapiUonaeeie. 
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THURSDAY,  JUNE  i»  1893- 

MODEttN  METEOROLOGY 

Mcdern  Meteoroh\CY :  <tn  Outline  of  the  Growth  and 
Priitnt  Condition  0/  Some  of  its  Phases.  By  Frank 
Waldo,  Ph.D.,  Member  of  the  German  and  Austrian 
Meteoroiogtcal  Sociniea,  late  Junior  Professor,  Stgaal 
Service,  U.S.A.   (London :  Walter  Scott,  iHgj  ) 

IK  it  be  true  that  the  conilitma  of  the  weather  forms  u 
geoeral  and  engrossing  topic  for  conversalioo  among 
EoKfialimen,  books  which  treat  of  meteorology  should 
attract  the  attention  ()f  ni.iny  readers  in  this  country, 
and  Dr.  Waldn  be  .isiured  of  many  students.  But  in 
(UsparlJCuUr  unrk  the  author  has  not  dwelt  upon  the 
more  popular  side  of  the  subject,  be  has  not  eiclaibited 
the  capacity  for  making  weather  forecasts,  or  disctissed 
the  success  uhich  ha^  attendee!  such  ])retiirti(>iiN.  (ir  the 
fotttre  that  lies  before  work  of  that  description.  He  has 
had  lo  view  nther  that  smaller  class  of  readers,  with 

whom  mctcnrnlofjy  mean?  something  real  and  hopeful, 
and  who  by  accurate  and  patient  work  are  earnestly 
striving  to  make  it  rank  among  the  exact  sciences. 
Considering  the  very  substantial  progress  that  meteorology 
bas  made,  the  opinion  is  shared  by  many,  possibly  by 
the  .1  ithor  of  this  work,  that  the  clay  has  already  come 
wbeo  tbts  science  is  entitled  to  rank  among  the  older 
and  more  systematised  branches  of  aciendfic  inqniiy. 
This  is  entirely  to  misconceive  the  situation.    Just  as 
incorrect  and  unfair  would  it  be,  to  see  in  the  widely 
scattered  and  ardent  meieorological  observers,  a  class, 
whose  power  and  knowledse  are  limited  to  the  acquist* 
tion  of  the  readings  of  barometers  and  thermometers, 
Meteorology  may  not  yet  have  produced  its  Kepler, 
certainly  not  its  Newton,  but  working  hypotheses,  founded 
on  riforotts  dynamical  principles  are  everywhere  being 
tested,  amended,    harmonised    with    observed  facts, 
showing  that  the  days  of  simple  accumulation  of  observa- 
tions are  giving  place  to  a  new  and  more  hopeful  era. 
It  is  with  the  earnest  hope  of  encouraging  and  instructing 
this  army  of  observers,  that  Dr.  Waldo  in  this  little  book 
ende.nviv,;rs  !■>  place  before  them  the  mo^t  recent  results, 
which  the  piuaeeri  of  nteleorology  are  seeking  to  establish 
with  a  fair  prospect  of  success. 

Or.  Waldo  explains  that  he  is  mainly  a  student  of 
what  may  be  termed  the  German  school  of  meteorology, 
a  fact  which  may  be  expected  to  colour  his  work  very 
outeriaUy.  Practically  it  bas  its  advantages  and 
iSssdvantagesL  The  views  supported  by  that  school 
ire  -r;  furtli  at  very  considerable  !enj;th,  and  since  the 
ofdjnar)  Kngii^h  reader  may  noi  liave  had  the  same 
epiMMIaoities  for  making  himself  acquainted  with  the 
enginal  memoirs  that  Dr.  Waldo  bas  enjoyed,  it  is  a 
gicat  advantage  to  be  introduced  to  the  special  teaching 
f>f  ^on  Beiold,  or  of  Oberbcck,  or  von  Hchnholiz,  lj\  one 
•bo  has  graduated  in  that  school  with  no  mean  honours. 
On  other  hand  it  is  curious  to  the  English  reader,  to 
find  TtiTif^  nhirh  nre asfamiliar  tohim  as  hi^Mscl.Dld  words, 
autbonties  which  he  is  accustomed  to  hold  in  Uic  highest 
iTsyett,  passed  over  with  the  briefest  mention  and 
'fpsrcatly  as  wMkMrring  of  consideration.  This  is  a 
ditidnuMtge  both  to  the  avtbor  and  rnder.  The 
MO.  1231.  VOL.  48] 


author  admits  the  drawback  and  apologises  for  omissions 
to  French  and  English  authorities,  while  in  the  student 
it  is  liable  to  produce  a  sense  of  disproportion 
and  exaggeration,  and  even  of  unfairness  to  bis  own 
countrymen.  But  with  this  exception,  understood  and 
allowed  for,  this  book  is  a  valuallte  eoatribution  to  the 
literature  of  the  subject. 

In  an  introductory  chapter,  which  might  have  been 
extended  with  acU  aniajje,  the  .luthor  t,'ivcs  a  rapid  but 
admirable  !>kcich  uf  the  vaitou^  <>ources  whence  the 
recent  history  of  meteorology  may  be  gathered.  I  hesc 
sources  include  not  only  distinct  treatises  and  the 
periodical  literature,  but  the  work  accomplished  and 
recorded  at  the  various  conj^resses  that  have  been  held 
from  time  to  time.  This  latter  portion  is  treated  in  a 
very  sketchy  manner,  and  might  have  been  much  en- 
Luiied.  lest  the  importance  of  such  gatherings  and  the 
international  benclits  to  be  derived  therefrom  should  be 
overlooked. 

The  second  chapter,  which  is  practically  a  book  of 
nearly  two  hundred  pages,  will  eertadnlynot  be  considered 

the  least  satisfactory  part  of  the  volume.  Here  is  given 
the  history  and  description  of  the  more  important  of 
the  meteorologieal  instruments,  with  their  mothods  of 
use,  and  given  too,  at  great  length,  because  the 
author  asserts  that  there  is  no  work  in  English  which 
gives  an  adequate  description  of  such  instruments.  With, 
out  endorsing  this  somewhat  sweeping  assertion,  there 
can  be  no  doubt  but  that  this  chapter  is  eminently 
worthy  the  .ittcntion  cjf  tho-e  for  whom  in  a  great  measure 
the  book  IS  )ntcn(lc<i — the  teachers  of  [)hysic.4l  geography 
and  elementary  physics.  The  author  is  as  a  rule  fortu- 
nate both  in  what  be  inserts  and  in  what  he  omits  in  his 
descriptions.   His  remarks  on  normal  barometers  are 

especially  valuable  atui  wWX  he  much  a ppreci.ited.  Dr. 
Waldo  is  particularly  qualified  to  speak  on  questions 
ttnichiag  the  consirnctlen  of  these  instraments,  for  we 
believe  he  was  enj^aged  in  comparincr  the  accuracy  of 
the  various  sland.nd  baromcteri  in  use  in  the  prin- 
cipal observatories  in  Europe. 

In  the  section  on  wind^measuring  apparatus,  is  well 
illustrated  that  feature  to  which  attention  has  been  called, 

the  •vinall  re;jard  paid  to  Kngtish  experiments  in  iiieteoro- 
[  lexical  inquiries.  We  place  very  considerable  confidence, 
in  this  countr)'  at  least,  in  the  researches  of  Mr.  Dines, 
and  are  disposed  to  consider  him  as  an  authority  on 
the  proper  constant  to  be  employed  in  the  reduction  of 
the  indications  of  Robinson's  anemometer.  It  is  true 
these  researches  arc  not  altogether  ignored,  but  they  are 
dismissed  in  a  couple  of  lines,  which  though  they  may 
.;i\'e  fairh-  .it .  ur.itelv  one  of  the  principal  results  of  his 
work  do  not  in  any  adequate  degree  express  the  value  ot 
his  iaqnliy,  and  this  omission,  if  such  it  can  be  called, 
contrasts  veiy  remarkaUy  with  the  enormous  space 
which  is  given  a  little  further  on  to  the  description  of  the 
instruments  and  the  record  of  the  hourly  and  momentary 
occupation  of  the  staiT  at  the  Pawlowsk  observatory.  We 
have  no  wish  to  disparage  this,  possibly,  first  of  meteoro- 
Ifvi^icn!  observatories.  We  believe  all  that  experience 
can  suggest  and  devotion  eflect  to  secure  accuracy  and 
well  directed  observation  is  done  here.  It  may  well  be 
that  Pawlowsk  presents  US  with  an  ideal  meteorological 
I  observatory,  supported  with  magnificence  and  directed 
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with  equal  encrpy  and  ability.  Bui  the  scale  of  magnifi- 
cence ilcpi(.tcd  is  more  likely  to  breed  a  spirit  of  discontent 
in  those  who  do  excellent  work  with  smaller  means,  than 
famish  «  scheme  on  which  they  can  conduct  their  more 
modest  establishments.  We  «te  the  more  disposed  to 
quarrel  with  the  author  for  the  sp.icc  ilevnted  to  this  lonp; 
and  tedious  description  because  wc  feel  ttuc  useful  matter 
which  Dr.  Waldo  could  so  ably  have  contributed  has 
been  crowded  out.  Under  t!ie  title  '*AppMnitas  and 
Methods  "we  c^utd  have  hoped  space  would  have  been 
fouiul  for  "  Methods  of  Reduction.'"  Dr.  Waldo  admits 
not  only  that  the  ordinary  observer  is  at  times  at  a  loss 
for  reliable  guidance  ta  the  radvction  aod  disctisMen  of  a 
particular  series  of  observation,  but  that  the  spcciahst 
in  other  inquiries  into  which  meteorology  enters  or 
nay  cater  cannot  find  the  observations  put  into  a  form 
ready  fior  use.  Possibly  the  author  feels  that  the  subject 
of  reiductlen  is  sufficiently  large  to  demand  a  treatise  to 
itself,  but  nevertheless  many  a  meteorologist  who  has 
carefully  tabulated  his  readings,  for  years  it  may  be, 
wwrid  turn  to  a  boiA  expressly  addressed  to  himself  in 
the  hope  of  findinj^  wme  hmts,  which  would  enable  him 
to  extr.icl  something  u»cful  from  his  observations  or  at 
least  to  reduce  them  on  systematic  and  uniform  lines. 

Having  dismissed  the  subject  of  initnunents  and 
observatories,  the  author  proceeds  to  discuss  the 
Thermodynamics  and  general  motions  of  the  .ttmo'^phcre. 
and  tht^'se  two  chapters,  upon  which  has  evidently  been 
lavished  an  immense  aniouat  of  car^  sustain  the 
interest  of  the  book  and  carry  us  a  Vang  way  into  a  very 
difficult  subject.  It  cannot  be  said  that  these  chapters 
are  light  re.idm^.  The  author  has  attempted  a  ditfirult. 
it  may  be  an  impossible  task,  for  he  virtually  proposes  to 
f^ve  the  lesoltsof  mathematical  analysis  withiiat  the  use 
nf  ttinthematiral  syTiibol<i.  Such  forin''  of  descriptive 
wriaug  are  seldom  a  success  lor  any  class  of  readers 
and  it  is  scarcely  too  much  to  say  that  any  one  who  can 
follow  the  successive  stqM  of  the  aigument|  put  forward 
by  the  various  authorities  here  quoted,  would  find  his 
work  c.i>icr  if  the  author  had  not  dispensed  with  the 
assistance  of  ordinary  symbols.  But  any  one  who 
Struggles  successfully  with  the  difficulties  of  these 
chapters  will  find  himself  put  in  possession  of  the  latest 
views  of  the  exponents,  ot  what  the  author  has  called 
the  (ierinan  School  of  Mcteorol^);,'),  !lu)iif;h  at  the  luad 
of  it  we  should  place  Prof.  Ferrel  with  bis  high  American 
reputation. 

Of  the  views  of  the  various  authorities  here  set  out,  wc 
think  Prof.  I'errel  fares  the  best,  as  being  most  clearly 
expressed  and  in  the  completest  detail,  but  in  this 
insunce  Dr.  Waldo  was  assisted  by  the  fact  that  Prof. 
Ferrel  has  himself  translated  bis  book  on  **  Recent  Ad- 
vances in  Meteorology,"  published  under  the  auspices  of 
the  United  Sutes  Government  in  1885,  into  a  popular 
treatise  on  "  The  Winds."  We  are  thus  enabled  to  have  in 
this  section  and  particularly  in  the  following  one  on  the 
"  Second  iry  .Motions  of  the  Atmosphere,"  copious  extracts 
from  Prof.  Ferrcl's  book  in  his  own  words,  and  this  is 
extremely  fortunate,  for  Ferrel's  views  have  altered  not  a 
little  since  he  first  submitted  them  to  public  consideration, 
and  it  is  a  little  difficult  tq  be  ccr;  lin  that  wc  have  the 
last  words  of  this  di&tinguished  meteorologist.  For  the 
lemaindcr,  it  would  be  a  great  advantafe  to  the  reader 
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if  the  various  views  quoted  from  the  original  authorities 
were  not  left  so  disconnected,  but  the  points  of  harmony 
and  divergence  brought  into  stronger  relief-  The  author 
is  too  content  to  stand  ia  the  baclq[TOund  and  altow  the 
various  authorities  to  put  isrward  their  views  without 
sufficiently  accentuating  their  stron:^  points.  Indeed,  it 
would  seem  at  times  as  though  the  several  points  of 
divergence  were  not  fiilty  appreda^d.  We  may  illustrate 
this  peculiarity  by  an  instance  which  also  shows  the 
indifference  of  the  author  to  English  authorities  on  the 

I theoretical  side,  a  peculiarity  to  which  we  have  already 
called  attentioa  in  practical  work,  la  the  historical 
account  of  Fenefs  work  Is  mentioned  (p.  17$)  the  fact 
that  Prof,  fames  Thomson  published  a  paper  in  the  Pro- 
ccedmgs  of  the  British  Association,  l8$7,  "expressing 
somewhat  of  the  same  dissatisfaction  with  current 
theories  that  Ferrel  had  printed  in  1856,  and  the  line 
of  reasoning  as  regards  a  new  theory  was  much  of  the 
I  same  nature,  but  not  so  complete  as  Ferrel's.  This  paper 
i  is  now  chiedy  valuable  historically."  Then  follows  a 
defence  of  the  late  Prof.  Thomson  against  a  possible  chaige 
of  plagiarism.  We  doubt  whether  this  defence  will  be 
appreciated,  for  in  1 857  the  vie ws  of  the  Glasgow  Professor 
differed  widely  from  those  held  by  Prof.  Ferrel.  That  they 
have  gradually  approached  since,  is  due  rather  to  the 
fact  that  Ferrel  has  modi6ed  his  views  as  originally  held. 
The  distinguishing  feature,  or  at  least  one  d;^•iIv.;ulshingJ 
feature,  in  the  theory  of  the  latter,  a  theory  which  i-'rof 
Thomson  had  characterised  as  pervaded  by  impossi- 
bilities and  incongruities,  is  the  assertion  that  there 
must  be  a  heaping  up  of  the  top  layers  of  the  atmosphere 
to  .1  maximum  liei.,'hi  at  about  the  parallel  of  28  ,  and 
a  depression  of  them  not  only  over  the  Equator  but 
around  the  Pbles  and  in  high  latitudes  generally.  He 

would  thus  prodnrc  six  7oni1  vortex  rings  of  cirrnlnion, 
three  m  the  Northerii  and  three  in  the  Southern  Hemi- 
sphere.   Prof  Thomson's  theory  was  a  mo  iirtc.cion  of 
L  the  <dder  theory  of  Hadley,  recof  oising  and  emphasisiog' 
f  the  conditions  to  which  a  thin  stratum  of  air  would  be 
submitted  under  the  effects  of  fn  nion  and  impingement 
I  at  the  earth's  surface.   As  the  final  outcome  of  bis  theory, 
I  Prof.  Thomsoa  concluded  that  in  temperate  latitudes, 
there  are  three  currents  at  different  heights  : — *'  That 
the  uppermost  moves  towards  the  Pole  and  is  part  of  a. 
grand  primary  circulation  between  equatorial  and  polar 
I  regions;  that  the  lowermoit  moves  towards  the  Pole, 
but  is  only  a  thin  stratum  forming  part  of  a  secondary 
I  in  Illation  ,  that  the  middle  current  move;  from  the 
I  i'oie  and  constitutes  the  return  current  for  both  the 
preceding,  and  that  all  these  three  currents  have  a 
I  prevailing  motion  from  west  to  east  in  advance  of  ttie 
earth."'   Those  who  have  foil  owed  the  development  of 
I'rof  l-crrct  ,  ideas  will  find  and  will  admit,  that  his 
later  theory,  published  in  i860  bears  a  far  greater  likeness 
I  to  that  published  by  Prof.  Thomson  in  1857,  than  it  does 
'  to  his  own  c:irlicr  cfTnrt-  in   1"^;'^    If  ihcrc  be  any 
pUgtariam,  and  U  ts  not  at  ail  necessary  that  there 
should  be,  since  the  change  of  view  could  be  amply 
explained  by  the  icradual  growth  and  improvement  of 
Ferrel's  views  in  the  interval,  it  can  scarcely  alTect  the 
reputation  of  the  F.nt;li^h  meteorologist. 
But  the  value  of  the  book  is  not  to  be  measured  by 
•  Fhit.  Tiaa*.  *g|.  iSn  A.  9^  CiJ. 
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the  appreciation  the  author  may  hav«  of  English  work. 
Th»t  it  wuld  have  been  better  written  if  bis  reading 

had  been  wiiler  or  hi?  acqnaintanre  with  the  English 
literature  of  ibe  subject  more  thorough,  Dr.  Waldo  would 
bimwlf  admit.  The  object  of  the  book  is  distinctly  to 
make  known  in  English  reading  circles  what  has  been 
effected  on  the  Continent  by  the  studies  of  Von  Beiold, 
Siemens  and  others,  .m  l  th.s  object  is  well  cxctiuted. 
The  exhibition  of  the  views  of  these  masters  io  lucid 
terms,  and  with  a  Hm  exceptions  the  author  makes  his 
meaning  very  clear,  more  th.m  a  sufficient  rc.^son  for 
the  appearance  of  the  book,  which  will  be  wekomcd  by 
many  students,  who  are  thus  put  in  easy  possession  of 
much  abstruse  work,  which  possibly  embodies  the  more 
or  less  cnidely  shaped  views  that  they  tfiemselves  have 
held,  but  have  been  aaaUe  adequately  to  express. 

William  £.  Plummek. 


THE  TRANSMISSION  OF  TELEPHONE 

CURRENT^;. 

TtUphone  lanes  and  their  Properties.   By  William  J. 
Hopkins.  (Londcm :  LoagmaDs,  Green  and  Co.) 

IN  this  book  the  author  has  attempted  the  ditlcult 
task  of  instructing  both  the  student  and  the  practical 
man,  and  the  result  iSi  on  the  whole,  more  saccessfut 
than  is  usii.illy  the  c.tse.  The  first  half  of  the  book  is  a 
text-book  of  the  modern  practice  of  telephone  lines  in 
America,  and  contains  a  large  amount  of  good  and  inter- 
esting information  on  overhead  and  underground  lines, 
poles,  insuhuors,  wires,  conduits,  cables,  exchanges,  and 
switchboards.  This  covers  too  wide  a  firhl  to  be  useful 
to  a  telephone  engineer,  as  each  subject  is  necessarily 
treatei  in  a  cursory  manner,  but  to  an  Engtisb  reader  it 
is  very  interesting,  if  he  knows  enough  of  his  own  practice 
to  note  and  appreciate  the  points  of  difTerencc.  -Some 
of  these  indeed  will  make  the  general  public  thankful  for 
the  restrictions  under  which  telephone  men  labour  over 
here,  and  one  of  the  illustrations— a  street  telephone 
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cross-artas — is  a  testimonial  to  the  patience  of  American 
people.  One  or  two  of  the  explanations  of  facts  outside 
strictly  electrical  information  require  revision  ;  for  in- 
stance, the  coating  formed  on  copper  wire  exposed  to 
ti.itnp  .4;r  li  the  hydratcd  carbonate  of  copper,  ami  not 
the  chloride,  as  stated  by  the  author.  Also  the  dictum 
on  cables  for  undeigroond  circuits  is  somewhat  curious, 
indiarubber  insulation  being  condemned  as  not  impervious 
to  moisture,  and  liable  la  soften  by  healing,  thereby 
allowing  the  wire  to  sink  through  the  inhalation.  Con- 
sidering that  in  another  part  of  the  book  a  current  of  ten 
mllKamperes  is  given  as  a  maximum  for  telephone  work, 
it  ii  diflTcult  to  sec  how  any  appreciable  hcatin*,'  is  to 
take  pUce,  as  the  current  density  is  such  as  would  rejoice 
the  lieart  of  Mr.  Heaphy.  Again,  the  accusation  that 
indiarubber  will  not  exclude  moisture  for  a  !rin;.;cr  time 
than  anything  else,  makes  one  wonder  what  they  make 
it  of  in  America.  But  after  all  these  may  be  differences 
of  opinion,  and  in  general  the  information  is  unusually 
accurate,  and  is  very  clearly  expressed.  The  only  excep- 
tion to  '.his  is  in  the  chapter  on  switchboards,  where  the 
frequent  use  of  technical  terms  is  likely  to  give  some 
difBcuiiy  to  n  student  who  is  ignorant  of  ptactioe.  The 
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addition  of  inverted  commas  to  a  technical  expression  is 
small  assistance,  where  no  explanation  of  its  meaning  is 

volttnteercd. 

The  second  half  of  the  book  x\%t%  above  the  text-book 
standard,  and  gives  a  very  good  account  of  recent  work 
on  the  bearing  of  the  capacity  and  inductance  of  n  ci-r 
on  its  transmitting  power,  and  the  effect  of  the  configura- 
tion of  itself  and  neii,'hhourintj  wires,  on  its  freedom  from 
cross-talk  and  external  influences.  The  paper  of  Mr. 
|.  J.  Outy,  of  New  Yoiie,  on  the  effects  of  electrostatic 
induction  from  neiglibourin^'  wires  is  largely  quoted  from 
and  discussed,  and  his  theory  of  the  phenomena  ener- 
geticaHy  advocated.  A  burge  number  ef  experiments  are 
described  in  a  very  dear  auuuier,  and  the  deductions 
seem  mostly  incontestable.  But  the  law  connecting 
length  of  wires  that  run  parallel  with  each  other  with  the 
amount  of  cross-talk  produced  seems  incorrect.  It  is 
founded  on  only  one  series  of  experiments,  and  is  given 
as  C  "'^' where  C  is  the  induced  current  and  /  is  the 
length  of  parallel  line.  It  should  surely  be  of  the  form 
€  =  */  (R-f  where  R  and  r  are  the  impedance  of  there* 
ceiving  instrumenu,  and  of  the  whole  length  of  line  re- 
spectively. 

The  experiments  very  ingeniously  show  that  by  electro- 
Static  induction  the  charged  wire  will  induce  a  charge 
in  the  neighboaiing  wires,  and  a  series  of  sudt  induced 

charges  in  opposite  directions  make  an  alternating 
current  similar  to  the  primary  current.  The  compara- 
tively high  potential  of  a  telephone  wire  and  the  ex- 
tremely small  currentrendcr  this  explanation  theonly  possi- 
bleone,  and  the  absence  of  electro.niagoedcindoet{oneven 
from  a  ur.ich  larger  current  is  shown  by  simple  experi- 
ments. After  this  the  method  of  shielding  the  line  by 
symmetrical  arrangement,  or  by  stranding  or  transposi- 
tion of  the  wires  is  clearly  explained,  as  the  induced 
current  causing  cross-talk  is  reversed  in  direction  at 
every  turn,  so  that  only  the  last  section  will  atVcct  the 
receiving  instruments.  After  coitsidering  air  lines,  the 
antbi^  gives  a  careful  investigation  of  the  construction  of 
cables,  w  ith  the  effects  of  large  capacity  and  the  methods 
of  reducing  it.  Cross-talk  is  also  considered,  and 
designs  for  ntm'inductive  cables  suggested.  The  un- 
equal eiKcienqr  ef  composite  lines  from  the  two  ends  is 
mentioned  with  unnecessary  hesitation  as  to  the  reality 
of  the  fact,  and  no  defmite  explanation  is  otfered.  It  is 
found  best  to  have  the  larger  capacity  at  the  sending 
end,  probably  because  there  is  a  considerable  loss  of 
electricity  in  transmission,  and  hence  a  smaller  current 
over  the  larger  half  of  the  line,  whereas  in  the  reverse 
direction  a  large  current  has  to  be  transmitted  over  a 
great  distance,  only  to  be,  to  a  great  extent,  absorbed  in 
the  capacious  cable. 

The  chapter  on  external  influences  is  written  with  im- 
partiality and  completeness,  and  contains  an  account  of 
some  curious  observations  on  the  effect  of  tramways  and 
electric  lighting  wires.  Some  good  advice  is  given  on 
the  methods  of  avoiding  disturbance,  the  double  metallic 
circuit  being  recognized  as  the  only  completely  satisfac- 
tory way  out  of  the  difficulty.  An  account  of  one  in- 
stance of  disturbance  is  sufficiently  alarming,  that  a  small 
arc  lamp  was  maintained  in  a  telephone  circuit  during  a 
magnetic  storm!  If  this  source  were  only  more 
regular,  it  might  be  another  solution  of  what  to  do  when 
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the  coal  gives  out.  An  elaborate  investifjation  of  the 
action  ol' electric  light  ciiluU&  ends  in  a.  set  of  rules  and 
restrictions  for  the  electric  light  engineer  so  stringent  and 
complicated  that  it  would  «ffect«MUy  cbeck  all  dis- 
turbances by  frightening  off  a  contractor  altogether,  and 
,\  three-wire  system  would  be  rendered  impossible. 
However  the  author  recognises  that  the  best  remedy  lies 
in  the  telephone  engineer's  own  hands. 

The  book  concludes  with  a  reprint  of  a  paper  by  Mr. 
J.  J.  Carthy  on  Inductive  Disturbances  in  Telephone 
Circuits. 

The  general  style  of  the  book  is  good  and  intelligible, 
and  the  diagrams  clear  and  new,  the  old  familiar  text- 

book  pictures  being  riyiJIy  excluded.  The  arrangement 
into  chapters  and  headings  ts  carefully  done,  though  in  the 
endeavour  to  make  each  one  complete  some  repetition  is 
unavoidable.  The  reason  of  the  omission  of  an  index  at 
the  end  is  hard  to  understand,  as  its  use  in  a  book  in- 
tended to  be  kept  is  uridinibtcd,  arnl  the  insertion  of  the 
title  of  the  book  on  every  page  instead  of  that  of  the 
chapter  does  not  mend  matters.  As  the  author  states, 
the  mathematical  processes  have  been  mostly  omitted,  or 
inserted  as  footnote:^.  But  tlie  few  that  urc  found  in  the 
latter  (bee  might  just  as  well  have  been  left  out.  For 
faistanee,  to  quote  Lord  Kelvin's  somewhat  complicated 
formula  for  the  current  density  at  any  point  in  a  con- 
<luctor  is  not  so  useful  as  a  reference  to  his  original 
paper  would  have  been,  and  the  formula  is  not  used  to 
obtain  atty  result  Immediately  after  this  fellows  a 
remarkable  proof  that  <i\  ill--  K.  The  use  of  the  term 
"  volume"  for  current  "  is  needlessly  unscieniitic,  but  ta 
general  the  terminology  is  aocmate  and  consistent.  That 
oeinpiKliensive  bat  daogenns  word,  "  retardation "  is 
used  with  ouefol  explanation  of  the  component  paru  of 
its  cause,  thoujjh  in  one  or  two  ])la<;es  it  is  loosely  cm- 
ployed  for  "  inductance,"  or  "  capacity,"  wuh  consequent 
inaccuracy. 

To  sum  up,  it  will  be  found  a  useful  and  very  readable 
book,  giving  information  not  otherwise  easily  obtainable, 
and  both  practical  men  nnd  students  will  find  it  repay 
careful  reading.  FRANas  C.  tiAitv. 


MODERN  PURE  GEOMETRY, 

An  Elementary  Treatise  on  Modern  Pure  Geamttfy.  By 
R.  Lachlan,  M.A-    (Macmiilan,  1893.) 

BY  a  recent  regulation  for  the  Cambridge  MathematU 
cal  Tripos  provision  is  made  for  the  introduction 
of  a  paper  on  "  Tuic  Geometry  " :  this  to  include,  in  addi- 
tion to  Euclid,  the  simple  properties  of  lines  and  cireles, 
the  elementary  properties  of  conic  sections  treated  jceo- 
metrically,  for  which  a  plate  has  already  been  found, 
such  questions  as  may  be  treated  by  inversion,  reciproca- 
tion, and  by  harmonics.  It  has  been  for  some  time  a 
reproach  that  pure  geometry  has  not  occupied  a  more 
prominent  position  in  tlie  University  curriculum.  The 
University  has  never  lacked  able  geometers,  and 
amongst  the  present  genemtion  our  author  has 
won  for  himself  a  good  name.  He  has  put 
toijether  an  excellent  manual  complete  cnouj?h  to 
meet  present  wants,  and  doubtless  in  subsequent  i  ditinns 
he  will  bring  the  present  work  even  more  up  10  date  tb m 
it  is.  Some  ofoor  hest  text-books  are  overloaded  with 
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corollaries  and  much  other  matter  whirh  it  is  difTicuIt  for 
the  student  to  retain  clearly  in  his  mind.  Mr.  Lachlan 
appears  to  us  to  have  steered  a  most  judicious  course, 
and  avoided  overloading  his  iiook  in  this  way.  Mr.  Piota 
(in  "Lothair")  speakin^  of  the  limited  range  of  the  English 
language  (which,  howc\  er,  lie  admitted  to  be  expressive), 
said  It  consists  of  four  words.  If  this  be  so,  the  word  we 
should  select  to  characterise  Mr.  Lachlan's  essay  is  that 
it  is  "charming."  It  treats  of  the  subject  in  sixteen 
chapters,  in  which,  after  devoting  the  first  three  to  an 
introduction  measurement  of  geometrical  ina;;nitudes 
and  fundamental  metrical  propositions,  he  starts  from 
harmonic  ranges  and  pencils,  and  carries  the  student  M 
once  to  the  theory  of  involution.  He  then  discusses  pro- 
perties of  the  triangle  (giving  an  account  here  of  the 
recent  additions  to  this  branch  of  the  subject,  from  wfaicb 
we  infer  that  it  has  at  length  got  a  footing  in  the  Univer^ 
sity)  and  of  rectilinear  figures.  The  reader  then  ha* 
laid  before  him  a  clear  account  of  tlie  theories  of  per- 
spective, of  similar  figvivi  (previously  introduced  to 
English  readen  in  Casey^  "Sequel "),  and  of  reciprocal 
tion.  The  properties  of  the  circle  are  discussed  under 
the  heads  uf  the  circle  as  a  figure  by  itself,  and  then  in 
relation  to  one  or  more  cirdes.  In  this  division  of  the 
subject  our  author  gives  account  of  hia  own  discoveries 
and  of  the  many  interesting  additions  coatribated  by  Mr 
\.  Larmor.  In  twu  re  naiaing  chapters  tin;  :'.r-  ?i  es  ot 
inversion  and  of  cross  ratio  are  unfolded,  i  he  treatment 
in  the  text  is  strictly  confined  to  the  line  and  drclc.  We 
believe  that  a  further  volume  extending  the  methods 
herein  employed  to  the  conic  sections  is  in  course  of  pre- 
paration. A  few  slips  have  caught  our  eye,  vii.  p.  53, 
ex-4i§97  55»e>i-7>  |  ii6:g  362  ;§36S,andone 

or  two  other  easily  corrected  mistakes.  In  such  a  mass^ 
of  inaihematica!  work  there  may  well  be  others.  Kefcr- 
ences  are  given  to  the  sources  whence  many  uf  the  ques- 
tiona  are  taken.  We  note  that  an  oversight,  which  wn 
have  had  occasion  to  point  out  twice  before  in  Naturb 
m  reviewing  the  late  Dr.  Casey's  "  Sequel,"  is  perpetuated 
here.  On  pp.  68,  71,  a  question  is  niod  from  a  Trin. 
Coll.,  1889"  paper,  whereas  it  was  given  many  years 
previously  in  the  Edtuaiiwt  Ttmts  (Fd».,  186$,  and 
.•\pril),  and  was  then  by  a  correspondent  carried  hack  to 
Steiner  (Crelle,  vol.  liiL).  Th  e  tigures  illustrate  the  text 
very  clearly,  and  there  is  a  foO  index  at  the  end. 


OUR  BOOK  SHELF. 
Ah  Analytical  Index  tf  th«  ll'^rks  of  the  hitf  John 
Goulii/F.K.S.  By  K.  liowdler  Sharpc,  I.l-.IJ.  Wah 
a  Biographical  Memoir  and  I'ortrait.  (London : 
Henry  Sothcran  and  Co.,  1893). 
The  compiler  of  the  present  work  mentions  in  the 
preface  that  the  need  for  it  was  originaliy  suiigested 
in  the  1  ocrse  of  a  discussion  between  Lord  Wharncliffe 
and  Lord  Waismgham  as  to  some  ornithological  question. 
They  decided  to  refer  to  one  of  tiouUl'^  plate-,  bat  could 
not  readily  find  the  volume  m  whica  the  tiKurc  aus 
given.  irocci;rrcd  ;o  botii  of  them  that  •■such  a  dilii- 
tulty  would  not  -ui'-e  it  there  existed  a  coiuplttc  '  Indcv' 
to  all  the  ful.o  wurks  issued  by  Gould,''  and  Lord 
Wharnclilie  asked  Mr.  UowlSer  Sharpe  whether  he  would 
undertake  the  preparation  ol  the  kind  ol  volume  that  w.is 
wanted.  As  Messrs.  ^otberaa  were  willing  to  publish- 
in  "  Index,"  Mr.  Sbarpe  set  about  the  task,  hoping  to  be^ 
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able  to  accomplish  it  within  a  reasonably  short  period. 
As  a  matter  of  fact,  he  says,  the  enterprise  "  has  taken 
me  as  many  years  to  tioish  as  I  expected  it  would  have 
taken  months.''  The  "  Index '"  docs  not  relate  to  all  the 
papers  pubUtbed  by  Gould  in  various  Journals,  but  it  does 
include  every  work  which  be  issued  separately,  whether 
in  folio,  or  octavo,  or  quarto  form  :  and  Mr.  Sharpe,  with 
the  aid  of  his  assistant  at  the  Natunl  History  Museum, 
has  been  careful  to  check  the  varlont  references,  the  num- 
ber of  which  is  nearly  seventeen  thousand.    He  has  also 

Ct  in  some  "extra  synonyms  from  popular  works,  such, 
•  instance,  as  Oates's  '  Ilirds  of  British  India,'  which  in 
a  few  years  will  have  familiarised  Indian  naturalists  and 
sportsmen  with  a  certain  set  of  names  which  do  rot  occi-,i 
in  Gould's  works,  though  the  species  may  be  <!uly 
figured  therein.  "  The  work,  w  iiir  !i  i>  vcty  handsomely 
"got  up,'  w  ill  be  of  prea»  vnliio  to  .ill  who  .ire  fortunate 
enough  to  possess  l.t)-jld  s  wnling-,,  ami  il  wiil  frequently 
b€  of  i;fio.i  =;crMce  to  e*ery  serious  siuileiu  of  orni- 
thology. Ill  the  biographical  memoir  Mr.  Sharps  not  onl> 
presents  the  leading  facts  of  Gould's  career,  but  has 
much  that  is  fresh  and  interesting  to  say  about  the  results 
of  his  scientific  labours  and  about  the  essential  qualities 
of  bis  cbaiacter. 


An  Elei'tt-nt'iry  Tre,Ut  < 


Miieli  1 .  itiith  numei  'in 


examples.  ]iy  J.  W.  RussclL  (Oxford :  Clarendon  Press, 

TUK  opening  tentence  of  the  Pnftue— "The  author  has 
attempted  to  bring  together  aO  the  wetUknown  theorems 
and  examples  connected  with  liamionics,  Anhannonics, 
Tnvolution,  Projection  (including  Homoloif>),and  Recipro- 

( .ition  "  iniiicatcs  that  the  writer  has  uivcn  hunsi'll  a 
"  tall  order.  '  W  ithin  the  limiLs  of  ,2  ,  p.ii^es  we  have 
here  collected  cvcr>'  possible  property  th.it  .1  sttulcnt  c,«n 
desire  to  liave.  Uur  only  objci  tion  tu  ll»C  book  is  that 
It  IS  too  f  ill  for  ordinary  purposes,  but  as  the  matter  is 
put  toi;ether  with  L-onsidcr.iblc  skill  and  ability  thus 
evidenc  nj;  the  writer's  familiarity  with,  and  mastery 
over,  his  suImcc;  and  illustrated  with  a  choice  collection 
of  worked  out  eveicises,  we  cordially  commend  it.  We 
could  wish  that  a  handbook  for  school  use  were  founded 
upon  it.  There  used  to  be  a  rumour  abroad  that  the 
late  Prof.  Henry  Smith  intended  to  publish  his  Geomet- 
rical Lectures.  That  hope  is  now,  we  presume,  frus- 
ttated,  but  as  Mr.  Russell's  first  lessons  in  Pure  Geometry 
«cfe  learnt  from  Mr.  Smith's  leetufti,  and  as  many  of 
the  proofs  of  the  present  work  ace  derived  from  the 
wmt  source,  we  mast  possibly  take  it  at  the  sabstltitte 
for  the  "  Geometrical  LectnTBa."  The  ge^up  of  the  text 
it  en  the  usual  lines  of  the  Clarenden  Press  and  It  all 
that  one  could  desire. 

Smttf  Mmm,       Stars:  Astr<momjt/»r  Bt(gin$im.  By 
A.  Gilberne.   (Seeley  and  Co.,  Limited). 

Tin-  sir.all  book  comprises  ji"'  l>'iSf^  in.itlcr,  and 
couUiir^s  a  most  interesting  account  ut  llie  v.inous 
members  of  the  solar  system  and  other  celestial  obtects 
more  remote.  The  n.irratn  e  is  partu  ularN'  aiiapted  to  a 
lar^c  class  of  people  who  desire  to  know  somewhat  of 
the  wonders  and  awe-inspiring  phenomena  connected 
with  the  s(  icncc  of  astionomy  w  ithout  making;  a  special 
Study  of  them  ;  yet  sutticient  interest  is  aroused  to 
induce  a  beginner  to  search  for  more  information.  The 
work,  however,  does  not  claim  to  be  a  text  book, 
although  to  a  beginner  it  wU]  serve  a-^  1  capital  starting- 
point.  It  is  printed  in  open  and  pleasing  type, 
and  coutaint  instructive  illustrations.  A  few  pa^sa^es 
might  be  somewhat  improved  upon,  as  for  example, 
P-  »43— 

"It  is  said  that  a  cBnnon*balI,  reposing  on  the 
sttOj  if  lifted  one  inch  and  allowed  to  fall,  would  datb 
agUMt  the  ground  with  a  speed  three  tines  gieater 
than  that  of  our  fattest  eiepreiS'trai]is." 

NO.  1231,  VOL.  48] 


LSTTERS  TO  THE  EDITOR. 

f"fitiJ  by  kit  itHTtif^ndtnt! .  S'tithrr  an  he  uiidtrlakt 
It)  return,  or  to  (orresteud  it  ilh  the  ii  i  lUn  of,  ttiecled 
manujtriptt  intended  J\tr  this  or  any  other  fart  oj  NatUbk. 
iV*  mtkt  it  taken  »f  amt^mtm  temmunteations,'\ 


Mr.  H.  O,  Fofbes'a  Discoveries  in  the  Chatham  Islands. 

Unwilling  as  I  am  to  interpose  in  the  discussion  between 
Mr.  Wallaoe  and  Mr.  Forbes  (lufira  pp.  37,  74),  yet  each  of 
those  genllcnn«n  having  referred  to  opinion.s  formerly  expreued 
hy  my  brother  and  myself,  il  itccms  fitting  that  I  should  oATer  a 
few  words  on  the  present  occasion,  if  I'r  werp  nn!y  to  aroid  mis- 
apprehension ;  but  I  would  [c'-iii  i-c  lh:\l  I  ti.ivr  not  -ccn  Mr. 
Knrtt<?*'«  paper  rend  before  the  1  Inj^M.iphtc-il  Socictv  or  hii 
ai'ii.li-  111  ihc  /-.  ilinj:t!y  Kt-.iew.  To  this  I  wrmtd  itid  that  I 
am  no  more  ash-niic  1  of  opinions  in  ihi.-  uMcruicc  of  which 
before  the  Koyal  S  >:  iL;y  :n  1868  I  took  .i-harc,  ihna  I  am  of 
hsvinj  (heri  lurrn  ,i  nuartcr  <if  !«  c*nt«ry  y(inn^i-r  1  hnn  I  am  now. 
W'lRthcr  i)i('y  .net"  i>c  C' in -nii-i  nl  in  i-Iilipii  l.y  I  [i.dilislird 

ir.>mc  hiilfdi-rcii  ycjrs  l;\:rr,  when  I  nrvt  touched  i:|'iiri  the 
subject,  I  il'i  \v.i\  fjitMily  larv.  .mil  leave  'o  the  judgment  ufihoie 
(if  any  thin-  be;  whu  may  take  ihc  trouble  of  comparing  the 
pa*s.n;L- in  the /Mi/o/f/*»'c<»/  Tr<int<u  tipns  (1869,  pp.  357.  3SK) 
with  that  in  the  "  EncycIop.i>lia  Btiiannica"  (ed.  9,  iii.  p.  760); 
and  what  I  now  think,  or  at  leait  thought  »ome  eighteen  months 
ago,  when  the  last  thing  I  wrme  on  the  qnettkm  was  pasted  for 
press.  «ai  I  h«|ie  beheliMte  the pihttela  October. 

However  I  woaM  point  net  dnt  one  thinif;  seems  needed  to 
make  this  diseessfaia  real,  aed  that  is  proof  of  the  assertion, 
nuule  te  NAtvae— at  lint  tentatively  (ilv.  p,  416),  dm 
positively  (/i>m.  sit.,  p.  580),  and  again  with  fuller  detaib^alvf. 
p.  252),  that  .  r/4(T»a/yfri'jr  ever  inhabited  the  Chatbsmldaads. 
Mr.  I  i  rbes  has  been  so  icind  as  to  show  mc  on  two  OCCa*kias 
the  hones  which  he  ascribed  to  a  species  of  that  fems^  end  I 
was  fortunately  able  to  let  him  compare  them  with  those  of  the 
real  Aphanapttryx  la  the  Museum  of  this  University,  being  all 
thai  have  as  yet  been  recovered  from  Mauritius.  I  pointed  out 
to  him  differences  between  the  remains  of  the  two  forms  which 
appeared  to  me  of  j^eiierie  vsluc,  and  T  lh»>ught  I  had  satisfied 
him  on  this  s<  (>rc,  since  ht  riid  nic  the  honour  of  asking  nie  to 
suggest  a  new  name  fur  ihe  form  which  f.e  had  discovtied.  Id 
that  view  1  was  confirmi-d  hy  lin  ling  lh.it,  shortlyafter  his  last 
visit  toCamhridgc,  he  de^crihe  I  tlie  Chatham  Tslunds  bird  M 
Diapkoraptiry  <  at  .1  rnccimn  oflhi-  Uritiih  OrnithologLsts'  Club 
on  21  December,  1S92,  as  I  Ic.irn  from  its  ]irinteil  /^ufU/in  {t^O, 
IV.  p.  xai.).  All  this  wtMiM  in.-ittcr  hillf  til  .Tf.y  hut  siici:ialist5  did 
it  not  seem  that  wha?  Mr.  Wallace  nj^htly  term-  a  '"  irememlous 
hypothesis"  h  based  on  the  asserted  existence  of  J/  ^.tn^i^fftyx 
in  the  Chatham  Isl.iiuls,  and  I  undcratanil  that,  ua  the  strength 
oi  the  assertion,  further  daring  succulatioos  have  been  indulged 
m,  lu  support  which  Purple  Waierhens,  extinct  or  expiring 
Starlings,  and  what  betide  I  know  not,  have  been  draraed  in. 
Whether  the  additional  evidence  is  worth  anylbiog  remMlislohe 
seen;  bat  though  I  fully  recognise thelmportaBceof  Mr.  Foifac^s 
discoveries,  rightly  interpreted,  we  ate  as  yet  withoet  proof  that 
Aj^aapttiy*  inbafaited  any  part  of  Ae  New  Zealand  Region ; 
and  ifh  did  not,  then  sa  r^gaids  the  speealatiaas  bated  apon  It 
cadit  qu<tui»,  Alvxkd  NaWTON. 

Magdalene  CoUtg e,  t^mbridge,  «y  May. 


The  Puodamental  Axioms  of  Dynamics. 

RtKKRRiKc;  to  my  previous  article  in  Nai  urk  on  fh*  above 
subject  (May  iS,  vol.  xlviii.  p.  62),  there  arc  a  few  explanatory 
rrmarki;  which  may  be  usefully  made,-~mmt  '-^f  them  suggested 
)>y '.he  recent  discussion  at  the  Physical  Society,  MpeeullyeB 
summarised  \yy  (he  President  (Prof  RucKcr  c 

Tliere  ■seems  ti>  he  S'.ime  feeling  against  thL-  a  h  isalillity  of 
ascending  sijccessivc  steps  in  a  ladder  >>!  :c;i-iining  unless 
th-cre  lie  .dreailf  »omc  percept i  i n  a^  to  uh.it  is  to  he  met 
with  i  ri  tin:  to;i.  If  ih.e  ladder  ihuw  s  sii;;tis  nf  t  n-iiog  ID  a 
medium  of  ur.'Ki'.owM  ami  in  some  lespr  cts  paraiioxical  properties, 
that  f.ut  ap)ic.ii-s  tij  he  fck  ai  an  tnduccuiL'St  to  uiistnut  the 
sii  jjs  which  lead  thither. 

but  it  must  surely  be  admitted  that  if  each  rung  is  in  itssll 
firm  and  strong,  and  if  successive  rungs  follow  one  soother  with 
a  reasonable  amount  ol  sequence,  then  we  ought  fearlesily  to 
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mount  and  abandon  ourselves  whitherioever  (hey  lead,  quite 

irrespective  of  dim  «»t»ficien*  abr>ut  unrscccptahle  con?«iuence*. 

Si'ine  doubt  seems  also  felt  concerning  the  wisdom  of  atlempl- 
inj;  (o  pstk  irrjxjrt.iiit  I.iws  iiilo  snull  coii)i);is.i.  ;  but  to  this  1 
ptc.iil  that  the  axioms  .ilreaiiy  stated  by  me  arc  roo&C  of  them 
purely  Newtuttian,  anil  thai  tor  ihe  auempt  thus  to  sainmarise 
scicrik-e  in  :\s  few  and  simple  Uatemenis  as  possible  we  have  the 
hi^h  cncaura^;cment  of  his  example.  It  is  true  that  Newton 
issued  liis  axioms  in  a  form  »s  jierttct  as  it  wxs  reavjnaMe  or 
possible  then  to  make  them,  and  did  not  bnng  them  out  as 
matter  tor  dkcuiiioii.  Bat  to  thii  two  plndiqgi  any  be  pat 
in ! — 

(it  That  their  perfect  form  did  not  bjr  any  means pmeut  dis- 
cussion, nor  would  i(  hitve  been  desirable  if  it  had  ;  it  only  made 
the  inevitable  discaa*ioo  paiafal  to  him  instead  of  pleasant. 

(2)  That  ID  bis  dat  he  was  isinting  fresh  coins,  complete  in 
dcdgit  aod  imrkataiMMp^  for  the  me  of  a  race  which  penaiod 
nothing  of  the  kind :  whnreaa  aow  om  is  |jsrtly  trying  to  nb  of 
•little  tarnish  and  furbish  op oM comBcy  to  nme  mMcrB  itjl^ 
and  partly  trying  to  put  Into  ciccalatioo  a  few  fewh  eoios  at  a 
tiaw  when  everyliodjr  feels  that  they  liaare  qaite  at  Bach  bmocj 
as  they  want. 

The  step  in  advance  which  I  believe  has  now  to  be  atade  Is 
tlw  explicit  introduction  of  the  Ether  into  the  scheme  of  phTsict. 
Newton  knew  well  enough  that  a  connecting  medium  was  a 
philosophic  necessity,  but  he  did  not  see  his  way  to  asserting 
lu  pbysicai  esistenoe  and  discovering  its  propeities.  CoBse- 

3a»tly  his  philosophy  was  all  stated  in  terms  of  action  at  a 
istance. 

But  icieoce  has  progressed  since  then,  and  the  ether  has  be- 
come acce^sitile  in  many  then  undreamed-of  ways.  It  appears 
lo  me,  tliercforc,  that  the  time  has  Come  for  enlar^in^  1  he  New- 
toman  axiom*,  ou  the  basis  of  the  labours  nf  Farada)  and  Max- 
well and  of  other  men  now  living,  and  for  fearicNsly  following 
up  any  conscqtienees  to  which  the  new  axioms  may  lead  us. 

My  philosophic  creed  runs  somewhat  thus  :  h  irisi  that  by 
our  senses  we  become  auare  of  mi'U.  n  ;  I  don  t  much  care 
hy  *!iat  sense  it  i',  it  seems  lo  me  hy  the  muscular  sense — 
partly  eye  muscles  )>erhiips,  mainly  arm  or  lej;  nni>cles  but 
It  may  be  by  a  succession  of  tactile  .seiise-pcrccptions  as 
some  modern  pliysiulujjisis  and  [isycholagtils  titlicve.  Hut 
none  of  these  questions  belong  to  pure  pliysics  :  somehow 
or  other  we  art  aviaic  of  Motion  and  I  imc  and  Space.  We 
hadalraady  erected  the  structure  of  ('■conietry  without  invoking 
motion  and  time,  we  now  erect  Kinematics.  And  bj  motion, 
wWchiaantefully  vaguaiorm,  I  as«w  nothing  laai  than  the 
whole  of  Unenutics. 

Meat  in  oidar  of  oomplnily  we  beeems  awnra  of  /mvplamly 
thwntb  oar  moacnkr  or  our  tactUe  sanse,  and  thtts,  iadirecily, 
wegSntho  tiemcadoiBlr  impostaat  idon  of  "mtftor."  like 
ntfw  nf  feroe  to  mnthm  la  intrtim  i  ooc  of  Ae  most  COBtMM 
and  fnadamental  qnalities  in  the  apparcBt  nnivarse.  The 
prodtut  of  fence  and  motioo  b  aethSy,  whence  arise  thecom* 
plex  but  brilliantly  useful  ideas  associated  with  the  term  energy. 
In  elaborating  these  we  erect  the  whole  xcience  of  Dynamic*. 

Thus  far  the  scheme  is  essentially  NewtoniaHt  and  the  New- 
tonian  axioms  may  l>e  held  to  sumamilse  its  essentials  in  the 
briefest  and  clearest  way.  If  I  presame  to  restate  (Iwm  it  is  bc- 
eaase the  modem  terms  "acceleration"  and  "stttcsi,"  which 
were  not  available  for  Newton's  nie,  assist  the  expreuion,  so 
that  by  their  aid  s^roe  minor  diBiculties,  such  as  those  caused 
by  the  phrase  "tinifortn  velocity  and  direction"  disappear; 
this  phrase  n'-ed  not  have  been  introduced  had  a  vector  ac 
celeration  been  a  thirn;  nf  en«y  apprebeitsion  or  of  cotnmon 
knowledge  in  .Newton's  lime 

Prof.  .Minchin  ur;;es  the  explici;  retention  of  the  hrst  law, 
not  as  a  measure  of  lime  only,  hut  as  .i  -lualilalive  statement 
introductory  to  the  juanlitative  .\sseriion  of  the  sccund  ;  and  I 
folly  agree.  I  shoiihl  like  to  inl  e  the  iippurtunity  of  thanking 
both  Prof.  Minchio  and  Frof.  Ilenrici  for  their  careful  criiicisai 
of  oiy  Flivslcal  Society  paper. 

Premising  that  the  necessary  dLfiniliim  of  terms  ii.u-t  '>e 
understood  or  supplied,  1  now  repeat  (lom  iny  funnel  article  the 
essence  of  the  Newtonian  laws. 

Axiom  1.  Without  force  there  can  be  no  acceleration  of 
matter. 

Ashm  a.  Tht  inmtia  of  matter  is  noconditiooally  constant. 
[Or,  AflcckntioB  of  maltei  is  pnoportional.to  ttnbnlaaoed  or  it* 
aakast  force.] 
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Arii'm  3.  1  veiy  force  is  one  component  of  aatnas,aiid  • 
stress  10  a  t>ody  or  system  doen  not  acceleTate  i^ 

Before  proceeding,  let  me  here  intercalate  a  remark  alnjut  il'.e 
kind  of  scholium  with  which,  on  page62  (N  a  i  ukk,  vol,  xlnn.. 
May  18)  I  prcluife  the  deiinilions  and  axioms.  1  do  not  in;cn<i 
the  "experimctital  results  "  there  laole*!  to  be  uvcd  for  teach- 
ing purp^ises  ;  in  fact,  my  present  aim  is  in  no  respects  peda- 
gogic, hut  more  aiiilmious  :  I  rjuotc  them  as  affording  Mime  sort 
ol  cxi)erimcntal  basis  for  the  Newtonian  axionis.  .\n  cxperi- 
mcmal  basis  i»  a  ncce>.sity — in  other  words,  an  axio'i;  must  L»e 
based  on  some  sort  of  expetience  :  and  the  experience  or,  which 
the  Newtonian  law&  arc  biscd  can  bartUy  be  cuaiiJcred  ai  of  a 
very  commonplace  type. 

It  is  easy  to  illusiraU  the  second  law  with  bits  of  elastic  and 
trade*  on  wheels,  bat  it  is  not  so  easy  to  prove  it  with  accoracy 
—the  sort  of  accora^  attempted,  for  tnstaoce,  is  the  case  of  the 
law  of  Ohm.  It  iacntlaiMryMM*  that  Aetrooomy  pram  it, 
bntaa  alogicalpnwcdmth^woaldbeatcnlhlyciicnlarone} 
aiKl  beiidca,  the  aatara  of  gmvilation  is  lo  shagnlaily  nnhnown 
that  It  can  hardly  with  sailafaetioo  be  aaod  as  a  IbnBdalioo 

Anyhow,  the  proof  which  by  those  experimenis  I  smggM  is, 
first  lo  establish  llooke's  law  for  a  spring,  statically,  by  weights, 
i.e.,  to  prove  that  force  is  proportional  to  displacement  ;  next 
to  show  that  vibrations  of  the  spring  ate  isochronous,  i.e.,  that 
acceleration  is  proportional  to  dispiaecment  ;  and  thits  l» 
deduce  that  force  and  acceleration  are  proportional  tin  this  case 
at  any  rate)  to  a  hii>h  degree  of  accuracy.  1'be  difficulties, 
such  as  they  are,  of  this  proof  arc  of  a  merely  mathematical 
order,  and  arc  hence  entirely  unimportant. 

Tht*  third  "  expenmencal  re^alt "  quoted  is  only  to  suggest 

the  impact  experiment^  which    NeWtOII   htmself  eOBSiderod 

desirable  as  a  basts  for  his  third  law. 

One  other  point  before  proceeding.  ^Vllh  regar  d  to  the  claim 
for  obviousness,  or  frima/utie  certainly,  suinetimes  set  up  in 
connexion  with  a  long-known  law  of  nature,  on  any  such 
ground  as  that  it  i«  ■»  mere  i«.«¥er1  ion  that  Uause  c'piftU  Effect  : — 
may  I  say  once  for  all,  and  ijuitc  impersonally,  that  such  a 
claim  ajipears  to  me  to  be  metaphysical  nonsense  of  the  worst 
kind  -the  kind  whuli  has  tended  lo  Ining  real  Metaphysics 
iulQ  uniuenled  durcpuCc.  \i  u  not  plun  thai  everything 
I  depends  on  what  is  cause  and  what  is  eflfecl,  and  that  the  inter- 
'  pretation  of  nature  essentially  consists  in  the  discovery  and 
accurate  specilieation  of  what  to  any  ^mn  case  the  tiue  cansc 
and  ibetmeeflectase? 

NoweoaitaflttMwdepaitnre,  oreit0ui«i  of  fha  Mowtaoian 
axioms,  so  as  definitely  to  iactnde  fho  medinm  which  it  baa  been 
one  of  the  chief  wcrhs  of  the  present  century  to  discover. 

The  chief  axiom*  J  Intend  10  propose  and  trace  the  conse- 
quences of  are : — 

Ajchm  4,  A  sinss  cannot  exist  in  or  aciois  empty  space. 

Axitm  $.  Material  particles  (atoms  ol  matter)  ncsir  come 
into  contact. 

Axiom  6.  A  stress  must  extend  frooB  ooe  material  paiticle  to 

another  :  it  cannot  end  in  ether. 

This  last  is  hardly  axiomatic,  but  it  is  bescd  on  specml 

cxperimenial  evidence  (Phil.  Trans.,  1893). 

I  rom  these  laws  and  from  the  law  that  stress  is  e^>vntia! 

activity  which  last  f!oe<i  not  rertl  n  scparnte  staicment,  being 
deiiiicdjle  ftuiii  tile  Newtonian  a\ii:>:tisi,  a  scries  o!  what  appcnf 
to  nic  fundanicn'.ally  iiupjitant  deductions  mas  he  nt-ide. 

Some  of  thc-e  dcdm  1 10ns  rel  .itc  to   ilready  l,n:iwn  and  ad- 

Imitted  facto,  while  odiers  introduce  .sonte  as  yet  unknown  or 
unadmitted:  the  former  set  arc  mostly  referred  10  in  my  paper 
to  the  Physical  Society,  the  others  must  be  dealt  with  here- 
after. 

Ol.tVf.R  LODl.l. 

May  I  uiake  through  your  columns  some  criticisms  on  Prof. 
LxKlge  s  views  of  dynamics,  which  I  am  afraid  I  failed  lorender 
intelligible  lo  him  during  the  discussion  00  his  paper  belorethe 
Physical  Society  ? 

It  would  be  useless  to  say  anything  aiNmt  his  theory  of 
"Contact  Action."  for  he  has  rendered  the  whole  disctua^ 
upon  that  point  nugatpry  hy  saying  in  bis  reply  to  the  cHticisms 
tliat  he  does  not  admti  that  any  two  bodica  can  ever  come  iato 
contact  at  all,  i.t.,  that  the  contact  action  he  ooaiemplaiea  ia 
something  that  takes  place  only  between  *■  th«  bodiH  end  an 
"eihcr  "  which  edst*  htiweeit  them.  It  fellows  that  hia  own 
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argament*  and  illaMratioii!.  as  welt  a%  the  cnncism  upon  ilicm. 
are  all  b^ide  the  point,  for  they  mil  dealt  with  cooiacts  betwrcn 
' ■  Nuiir^.  11  it  l>?i*ecn  a  body  and  an  "ether "  in  which  it  wis 
moving.  We  must  therefore  begio  Je  movo,  and  we  inu«t  <:':iTt 
thi»  time  w:th  tome  definition  or  ex|>lanalion  of  what  he  nu-ans 
respectively  by  "  ihe  iMxlies  "  and  "  the  eiher  '  which  surri  .jti<N 
them. 

But  !hf  point  I  pjrlictihrly  u  .^hril  ■  ili'scu**  was  Ms  v'u-w 
o.'  ihf  "  p'cn'ily  o!  t-rjcii^y,  1  -!.■  iinl  lliliil  :iny  Muh  i  lmuiry 
caa  be  jcv;  '^ni  .nl.  nr  :iny  r  iU-  U  wc  ^taiit  I'lut-  LiKige'i  own 
hypothesis  'hat  i-nfri>y  >if.  \>i\ng  transferred  from  one  body  to 
another  is  aUva>s  timsfonu^ii  from  Kinetic  to  Potential  energy, 
or  vuf  terti'i,  for  I  maintain  that  polcottal  eneri'y,  as  such,  be- 
losgs  to  a  sytlem  of  bodies  not  to  My  particular  one  of  them, 
and  to  has  do  local  habitation  even  though  U  has  a  name. 

Tbe  tow  of  the  conservation  of  energy  is  usually  expressed  by 
the  r«nauta— 

Kinetic  +  Potential  Energy  -  Constant.  ' 

but  if  this  it  to  be  a  pliyiical  law,  aitd  not*  mere  Imbin,  its  terms  i 

mast  be  defined  in  such  a  way  that  it  it  not  a  mere  formal  conse-  | 

quence  of  their  definitiuns.  As  to  Kinetic  energy,  everybody  is  ] 
ptactically  agreed  in  de&niog  il  as  Ji^mv',  or.  which  i»  the  tame 

thing,  as  s  I  DttHfv.   Bat  if  we  define  potential  energy,  at  ' 

Prof.  Lodge  would  apparently  have  us  do,  as  Z  |  -  F</»,  the 

»  I 

fortnuU  does  not  assert  a  physical  fact— at  leut  no  new  one — 
tnt  if%  merely  an  identity.  The  equation  of  encigy  in  this  form 
wwM,  indeed,  lie  qnli*  oieleni  lor  we  aboald  Imtw  to  know 

tlie  previous  path  of  each  panicle  in  order  to  trntimXtj  Yds. 

And  lO  we  find  that  in  the  equation  of  energy,  as  used  by 
HMtlMMaiicians,  Ihe  "Potential  Eiictgy"  has  nothing  to  do 
with  any  paths  the  particles  may  have  de^iCfilwJ,  but  is  a  mere 
fnnction  of  their  present  co-ordinates. 

The  truth  is  that  the  physical  fact  implied  in  the  law  of  con- 
servation is  not  that  the  enttxy  in  ^tnerjl  is  conserved  through- 
out all  changes  in  the  ;y>'i"rTi.  hut  merely  that  the  kinetic 
energy  is  always  the  same  wJicncvc  r  the  system  returns  to  the 
same  cnnn;;tir:iiif>n  ;  I  hit  term  being  held,  if  accessary,  to  in- 
tlu'le.  Ti<<:  only  ^rotnetical  form,  but  sticll  COndiHuM  as  tem- 
perature, chemical  or  electrical  Kaic,  dee; 

The  law  of  encr|,-y  iv  then  bctlCT  Mttcd  thv i  "I*  any  lOdc* 
pcndcot  system  of  bodies — 

Kinetic eneify  +  AfnnetioB  of  the  conligitiilMn  of  the 
system  ^  CoMtain.'* 

And  we  may,  if  we  like,  esll  iIiIb  fnnction  **  Potential 
eneiKyi"  since  it  diadliia1iea  as  tbt  Icinctie  eneifv  incunm , 
hut  we  have  no  fight  to  amnte  4  fritH  that  it  H  the  ia«te 
wit  of  thing  ns  Kinetic  eaerjy.  It  is  tnie  that  in  soase 
caMs  what  wed  to  be  called  potcathil  enerBy  ii  now  regarded 
as  ia  gnnl  part  hiactie,  bnt  this  can  only  be  done  if  at  the  same 
tine  we  change  oar  conception  of  the  "  configuratioo  "  of  the 
■poeu.  If  we  regard  the  energy  stored  in  a  reiervnir  of  com- 
pffeaed  air  as  kinetic  instead  of  potential,  tive  mast  indailc  the 
average  positions  of  its  particles  in  our  ilatementof  the  configur- 
ation of  the  system. 

Bot  the  important  conclusion  to  be  drawn  from  this  is  that 
potcanal  energy  <qu\\  potential)  does  not  belong  to  a  single 
panicle  but  to  the  system  as  a  whole,  or  at  least  it  can  only  be  I 
allocated  to  such  portions  of  the  system  as  may  by  themselves 
be  regarded  a«  independent  ■.yitems.  If  ever  alt  energy  were 
explained  to  be  kinetic  enrt^iy.  .and  if  we  could  then  explain 
how  it  come*  !ti  be  tiansli-rn  d  ftoni  one  body  to  another,  we 
might  I'-  able  to  trace  the  lnot;r.-j|i[iy  l>(  a  piece  of  energy  as  we 
miglit  th.T  <A  \u\  ;itni!i  uJ  matter.  Hut  even  if  "  potential  encrfjv  " 
m.^y  thii-- hr  I riled  as  only  a  name  used  to  veil  oiu  iircscnt 
ii^n  irancc  uf  what  has  happened  to  the  kmeiic  energy,  it  is  »tUI 
il^rjK'c.d  to  talk  of  the  "  identity  '  of  ener^;y  till  this  veil  has  been 
removed.  And  I  caanul  sec  that  anything  Prof  Lodge  has 
said  Itelpa  ns  in  tlM  satatlesl  deg^  to  rem  <v  c  tt. 

Edward  T,  Dlvo.n. 

Triaiiy  Collcfe,  CnmbiMgc^  Mtajay. 

On  the  Vdoelt7  of  Prepegntion  of  Oimviution  BflTects. 

It,  according  to  the  accepted  kinetic  theory  of  gnta,  the 
velocities  of  molecnics  "vary  tMweco  aero  aad  inAMty" 
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I  \1  .nw  ell ! :  ir  mint  ceil.iinly  result  that  frequently  enormous 
vclocntc^  arc  accitlt-rit.ill\  -iiiaineil  tiy  even  ^;rosi  molecules,  and 
this  [iHiduces  no  |)crcej:i[.l:.lc  di.,iutl)aru-f  mt-jMiied  liy  us.  It 
w.juld  tiL>  admittedly  al:ini--l  puerile  in  .I'k  how  hi^li  a  velocity 
iiu;;til  n.iimally  be  p■.'s.^c■.^L-d  t>y  .i  l.iri^e  immlier  of  iJ.irlirles  of 
iii.i'trr  (.1^  an  prt  'H  '|iic>lii>n,  that  is  ,  puivnlrd  tin-  [•.iriicles 
iic  peTlY-cily  '-I:!-  ic,  su  ih:>t  ih<.te  iv  im  jir  at  llieir  et;c.iunter», 
Liu!  line  til- ■vc:ii<-ti;  j;ijr>>  nn  «::h  iicrftct  iHiw-ilhrn'Ss,  tli.it  its 
existence  may  c>c.'.|.o  dcitHiii>r.  Iiy  the  senses.  Morover  there 
is  no  resist .incc  in  sfLicc  lu  lice  molinnof  mAtcu^il  parlitk*. 

In  regai'l  i<>  '.h<-  effects  of  gravity  then,  the  practical  question 
for  us  (in  tcgaid  to  their  elucidation)  liecomes,  What  i«  the 
velocity  deni.tnded  for  the  t i.nnvmission  of  gravity?  This 
velocity,  whatever  it  be  (if  very  great,  but  finite),  may  then  reason- 
ably be  coQsidered  to  eaist  in  mallsf  in  lene  form,  or  to  he 
posse>«ed  hy  it.  Toaaaertd^ritnlhat  tbtexisteaoe  (lay  among 
panicles  o(  matter}  of «  velocity  even  meny  liaes  that  of  lighi, 
is  unlikely,  or  to  view  thlc  with  Ihcredvlity  as  an  abstract  fact 
apart  from  its  poaiible  atility— would  seem  to  partalEe  aoncwhnt 
of  the  nature  of  a  pre;hidi<^i  <)(w  possibly  to  anence  of  adequate 
reAectioo. 

A  high  normal  velocity  has  the  undoubted  mechanical  advantnge 
of  being  able  to  pioduee  a  given  dynamical  effECt  by  means  of 
very  small  panictes,  without  demanding  for  sncB  eflSKt  any 
large  collective  ma«,'«  or  the  employment  of  a  great  quantity  ol 
material.  Smallness  in  size  moreover  allows  the  particles  to 
po«i^e^<^  y  very  long  mean  paiht  and  tbey  Itave  the  advantage  of 
occii [lying,  in  talc,  vcvy  little  toom  (alilMngh  tlwy  osay  lie 
relatively  nutnerous). 

Withiiiit  ^  intii  the  <)ue~lion  df  the  m.'.iui  tipiian  ii  of 
such  cITcr;,  as  c'vpiosions  of  K*^''''!  'lyiiaunle,  \:c.,  it  .it  least 
apprni>  m.iriit'es!  ifist  by  the  meclnpn  iif  "actnin  .1:  a  diit.ince,  ' 
a  store  QlHi^uon  of  a  very  high  inl^nsity  in  the  mailci  i/l  v)iikc 
would  be  consistent  with,  or  would  be  ikni.indt  d  in  i>riU-r  tn 
give  some  rjitional  account  of  vmiden  developments  ur 
transference^  of  mi.'tion.  It  may  appear  rjueslionahlc  wheiher 
a  normal  VfhH:ily  uf  ni.ilter  in  space  only  eijual  to  that  of  lichi, 
would  lie  sufhcieiit  to  account  lor  the  explosive  violence  of  ^oll-|t 
tianilcicnccs  uf  niolioii.  'I  he  rate  of  tiavc!  of  light  wJicu  viewed 
in  relation  to  the  intervening  distances  of  the  chief  bodies  of 
the  universe— may  appear  even  slow.  More  tbao  tliree  years, 
foe  inaiaocet  are  ceeapied  in  the  tiaotosistion  of  a  wave  fioet  tlie 
miamt  alar  to  mt  aynen. 

It  may  be  reaicoabie  ibaa  to  asmme  Ibat  th*  poeiibllitiet  lor 
the  eaisience  of  a  bwher  rale  of  ialeroomawaieatioB  tbeo  ihia 
(that  of  Jnninoes  cScaa)  mmf  toAik  in  natme,  and  that  ibe  bodily 
mass  movements  of  the  voitsof  ibe  anivene  may  InAneace  eadi 
other  more  quickly  than  their  molecular  movements;  since 
gravitational  disturbances  or  tbdr  measures  appear  to  demand 
this.  It  is  so  far  certain  that  in  addition  to  the  Inmnifenms 
ether  there  may  be  plenty  ofroom  for  fines  nnd  tlmrefere  moee 
mobile  material :  or  no  one,  aa  far  as  I  am  awar^  iuia  niged  a 
difficulty  on  this  bead,  pravideil  iie  pi>taeoee  west  cnbeerHent  to 
some  great  mechanical  purpeiet 

Hambnig,  May  16.  S.  Toirix  PitBSTON. 

Singular  Swarms  of  Plies. 

1 1  may  interest  some  of  your  readers  if  I  dcfcrtbe  a  ligilt 

which  I  saw  ihi*  fon-nnnn,  which  w,n  ntii'e  new  to  me  and 

apparently  to  all  who  witnesses!  il.  Alter  a  brisk  N.N.E. 
breeze  in  the  inortiinj;,  ,it  aSou!  II  n,m.  it  fell  Hal  calm.  thc?l:y 
I'ecomin;^  inky  hlat  k,  with  every  st^n  of  a  heavy  thundfrstonii 
iniliendin^;  S'.wjn  .ifier,  looking'  out  of  if.y  otiice  window  at  a 
beU  of  trees  some  hundred  vaids  away,  my  eye  waiCattgilt  by 
a  most  sini^ular  .ind  to  luc  (at  firi>t)  uncanny  sight. 

Alxivc  the  trees,  ap|>aiently  one  on  each  principal  |!r.<minenie  of 
the  II  outline,  there  appeared  a  number  of  slim  clouds,  hke  straight 
wreaths  m  thin  smoke,  slanting  upwaidsiiito  the  sky.  Thini^jh 
they  maintair.ed  tbeir  positions,  they  seemed  alive  and  making, 
in  a  manner  iiartly  sugi;eslive  of  the  twitting  motion  of  a  water- 
sttout.  A  field -gta^  showed  the  clouds  to  be  swarus  of  small 
nies ;  aad  looking  amund,  similar  swarms  were  seen  above 
all  the  trees  everywhere.  They  were  perfectly  visible  to 
the  aahed  w/t  a  4}*ancr  of  a  mile  off,  and  the  glass  showed 
them  on  the  JilMlMel  tteee  in  sight,  the«e  being  nearly  a  mile 
away.  All  atcmcd  to  have  mnch  the  same  peculiar  danl, 
pointing  more  or  lew  lowaida  the  (then  iaviiible)  wan.  Some 
of  the  swenae  looked  to  be  fifteen  or  twenty  ktn  ksog. 
Over  a  Ctw  of  tbe  low  beahca  on  a  bank  of  roegh  gronad 
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close  bjr,  similar  swarmi  were  to  Ivescca.  Ev«n  these,  however, 
were  ioacce«sib]e  ;  but  I  caoght  some  of  n  apparently  simiUr 
swam  tbiOing  over  the  gmiod  bctweea  ihe  Mtbci,  and  ia- 
doM  MBe  of  the  specimeni  herewitb.  Ti>  nw  they  look  juit 
Uke  the  insects  which  ordioarily  strew  one's  Ubie  under  the  Ump 
at  night  (I  notice,  by  the  way,  that  to-night  there  are  none, 
though  the  window  i*  open  as  usual),  and  therefore  I  am 
led  to  tuppoM  thai  the  special  character  of  the  swarms  noticed 
to^ay  appertains  to  some  condition  of  the  aimospheie^  and  not 
to  the  species  of  insect ;  but  perhaps  some  of  your  eoatributon 
«an  throw  light  on  this  point.  It  would  also  be  very  inierest- 
vm^  to  know  whether  similar  swarms  were  noticed  elsewhere 
tO'day,  and  whether  they  shower)  the  ^ame  slant  as  was  aotioed 
here.  K.  E.  FkOBM.  ' 

Admiialty  £apt.  Works,  Haslar,  Gosporl,  May  37, 

'The  twaiBi  of  Aiet  disappeared  afaoot  t  pkB.|  «  the 
tbnader  doad*  dcand  awngr. 

Popular  Botany, 

\Vl'.  do  ;iat  L'\pcc:  .iccur.itc  Kc.fnlitic  iriliti m.Kion  Irnm  jmirn- 
alists  ;  but  iiiucli  tijiiluiion  and  error  Jrc  icliioni  com- 
pretsed  lOlo  a  smaJi  »jucf  ai<-  to  be  fouud  m  ,i  iiarLit;r;i))li  ul 
which  I  send  you  extract-^,  cut  friiin  a  I.oailon  li.iily  :  — "  A  sad 
ease  of  accidental  poisoning  by  wild  hcmloctv  is  reiim  icii  (run 
Tjrne  Dock.  A  little  band  of  school  childmi  pl.iyini^  on  soint 
waste  ground  had  gathered  a  quantity  of  a  cumaijti  vainly  of 
Ihitdugerous  plant,  known  to  couniry  folk  as  '  fool's  parsley.' 
AcconUng  to  the  evidence  of  one  of  the  party,  a  little  girl  aged 
eight  naaaed  Priaclei  her  eUter '  said  it  was  cabbage,  and  she 
laoaMeat  mutJ  ABOcher  boy  and  gir:,  named  Shafter,  who 
were  itill  yauqgcrf  Callewed  her  asaBple.  Ail  thnee  were  soon 
afterwarda  taken  III.  One  'complained  of  her  1^  as  if  ibey 
wcielifed''-<t  eantnoa  lyaptom  of  hemlock  poisoning— and 
'her  head  afterwards  go«  bad.'  Pringle  ultimatdy  recovered 
nnder  tKaimem,  but  the  two  Shafters  on  reaching  luMlM  igndv* 
ally  became  uoconiciou>,  and  died  the  same  afleraooa  within 
twenty  minutes  of  each  other.  This  species  of  hemlock,  known 
to  science  as  the  Ci>Hium  maewlatum,  is  said  to  be  mndi  more 
poisonous  in  May  than  in  any  other  month."  It  would  be 
inlere-Miag  to  know  what  the  plant  really  was.  It  can  hardly 
have  been  the  trae  hemlock,  Conium  m^uulaium,  and  instances 
of  fatal  poisoning  by  fool's  parsley,  Aethusa  cynajnum,  are  so 
r»re  'hat  an  authentic  record  would  be  valuatile.  It  is  difficttit 
t  iiiiitjinc  either  of  these  plants  being  mistaken  for  cabbo^ie. 
Can  It  have  been  Ciett4a  virata  or  Ottwntke  crvcaUti  It  would 
be  intere^ing  if  any  reader  of  NaVOKI  coaU  throw  light  on 
the  subject. 

The  lolloping  deligbtfid  pangnph  ti  ait  from  the  same  paper 

a  few  <l:iyi  later  : — 

■■  Car.  plants  see  ?  Darwin  gave  it  as  his  ojiinion  tli^u  -^oine 
«*l  ihum  can  [one  wmild  like  to  know  where|,  .^n  l  an  Irnltan 
botanist  relates  some  lunuus  iiiciilciUi  w  lucli  lenii  to  verify  the 
belief.  Observing;  one  inoming  ;h.i*  llie  ;eudril-i  uf  a  convoiV:;- 
)u>  on  lii^  vcr.iriil.Tti  h.ni  lieciJe.llv  lean.-i!  over  toisai  is  hi4  Xn-x 
as  iic  lay  in  an  .itliludcuJ  jcjj-jx;,  Uc  tiiei  a  iciici  ol  ex  pen  men  (^ 
with  a  long  pole,  placing  it  in  such  a  poiition  lha'.  the  leaver 
would  have  to  turn  away  from  the  light  in  onlcr  to  teach  ii  1  n 
e«eryca«elie  (bund  that  the  tendrils  set  themselves  visibly  ti>wara  . 
til*  pole,  and  io  a  few  hours  bad  twined  themselves  closely  lound 
it."  ' 

Al.|rKKU  W.  BBNNrri. 


Qaaeoua  Dlmiaien. 

In  your  N'l.leL.  ol  la-:  vice,  '.lu-rf;  is  .  liufCiijilior.  jI"  .in  cvpfri- 
llicnt  loj-  shoiiirn,;  ^;;vL-i.ij>  .iitUiiiun,  iIiivim.-J  iiy  I'ri.l.  v. 
Dvorak,  whicii,  howetui,  doe,  nsn  ^teni  -u  sti  iLiii^;  .is  .in.'that 
was  shown  at  the  Koyal  luitiiuiiiiti  more  ilian  twenty  years  ago 
l>y,  I  think.  Dr.  Odling. 

A  qrliodlkal  porous  battery  cell  wa>  closed  by  a  coik  through 
tridehpamed  a  vertical  glass  tube  of  about  half  an  inch  m 
diamtcr.  The  lower  end  of  the  tnbe  was  bent  upwards  into 
thelitrmof  a  ddiveiy  tahe,  and  w«>  pbwedia  a  poeumsiic 
tiouh,  with  a  «9liader  filled  with  waler  inverted  over  tbe  end 
of  the  talie.  On  placing  an  inverted  bell-jar  of  hydromn  over 
the  porous  cell,  gas  was  rapidly  eollceted  in  tbe  cyliMer,  nnd 
tins  contained  laflicient  bydiogen  to  explode  on  the  appliiMlon 
«f  a  flame.  On  removing  the  bell>jar.  tbe  hvdrogea  diffiised 
OHftwaidi,  and  water  was  drawn  np  the  wide  tnbe. 

Oivfitfx  Hill,  May  19,  HeiiuT  M cLioa 
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NOTES  UPON  THE  HABITS  OF  SOME 
U I  /.\  SCOHPIOXS. 

TH  E  literature  which  treats  of  the  habits  of  living  scor- 
pions is  not  voluminous,  but  it  labours  under  tbe 
disadvantages  of  being  based  largely  upon  undetermined 
specieSi  and  of  being  often  of  questionable  ti^stworthi- 
ness  with  regard  to  tbe  statements  that  arc  inade. 
Even  acoouots  tbnt  bave  been  given  of  late  years  of  the 
same  species  of  toofplondUfcr  widely  as  to  facts  of  nosntiU 
imporunce.  Mans.  L,  Becker,  for  instance,  asserts  that 
the  senses  of  hearinj;  and  seeing  are  highly  developed  in 
J'nonuriis  auslralis,  the  thick-tailed  yellow  scorpion  of 
Algeria  and  Egypt  ;  Prof.  Lankester,  on  the  contrary, 
declares  exactly  the  oppns-.tc  to  be  the  r  ise  Dis- 
crepancies such  as  these  .iiid  the  deliciencies  .ibove 
iiientioned  show  the  need  for  fresh  obsfrv.-itiDiis  u;>onthe 
siibjcv:  t,  ;iiul  no  further  e.xcusc  sieed be  oiicreJ  for  publish- 
ing; the  following  notes  ufKin  the  habits  of  some  si)cci- 
mcns  of  two  species  of  scorpions,  Paraiiuthut  ctipensis 
;iini  h.us^i'tptus  lilt ,*):!ti':iL 111,  which  I  was  forttmate 
enough  to  keep  lor  some  months  in  captivity. 

I'or  the  specimens  of  Parabuthus  I  gladly  take  this 
opportunity  of  expressing  my  thanks  to  my  friend  Mr. 
H.  A.  -Spencer,  of  Cape  Town,  who  kindly  collected  them 
for  me  at  Port  Elizabeth,  while  acting  as  medical  officer 
on  board  the  Union  Steam  Ship  Company  s  S.S. 
Atexicamj  while  for  tbe  Eiiscorpius  I  am  indebted  to  the 
kindness  of  Dr.  Cestro,  of  the  Natural  History  Museum 
at  Genoa.  This  last  genus  of  smpion  FroC  Lankester 
has  also  written  about ;  many  of  my  observations,  there* 
fore,  merely  confirm  those  of  this  author.  No  descf^- 
lion,  however,  has  to  my  knowledge  ever  been  puUished 
upon  the  habits  of  any  species  of  Parabuthus.  This 
genus,  however,  belongs  to  the  same  family  as  Prionunis, 
j  md  the  hc-)i  iviour  Of  the  two  in  captivity  seems  to  be 

I  very  btmiUr. 

I     There  is  an  abundance  of  cvi  ence  that  scorpion,  ire 
\  nocturnal,  and  mine  were  no  exi  cptmn  tothcrule.    I  hey 
I  would  spend  the  daytime  huddled  together  in  corners  of 
I  their  box  or  under  pieces  01'  \vooil  ;  .u  ni^ht  they  would 
wander  about,  jjrcsiimably  m    search  of  t'ood-     it  was 
I  easy,  however,  at  any  time  during  the  day  to  rouse  them 
I  from  their  sluggishness  by  applying  a  little  art  iiciai 
1  warmth  to  the  box.    One  end  of  the  box  contairjing  the 
I  Parabuthus  was  closed  with  a  plate  of  perforated  zinc. 
\  If  this  box  was  placed  in  the  fender  at  a  distance  of  about 
a  couple  of  feet  from  a  moderate  Are,  with  the  zinc  end 
turned  towards  the  grate,  the  scorpions  would  climb  upon 
the  metal  plate  and  bask  in  the  warmth.    Hut  im- 
mediately tne  box  was  brought  near  the  bars  of  tbe  giate 
they  would  all  clamber  or  tumble  £tom  their  position  whh 
ludicrous  haste.  It  must  not  be  supposed,  however,  that 
the  amount  of  heat  required  to  make  them  retreat  was 
at  all  great.  As  a  matter  of  fact  warmth  that  I  could 
without  inconvenience  bear  for  several  minutes  upon  my 
hand  would  throw  these  tnimalsat  once  into  a  state  of 
the  greatest  constern  ii ion. 

When  liking  1)  ith  Parabulh^;^  ani^  liuscorpi-js 
cans  ilie  \d\y,c  pim  er^  or  chel.t  well  in  advance  ut  tlie 
head  ;  tlie-c  .i[jpciHl.ii;c.  thus  iu!til  the  ofBce  of  antenna: 
or  feeler^  in  f'.irabutlr.is  ilie  body,  however  distended 
and  he. ivy  Willi  food,  IS  r,r,-,cil  Iiil;Ii  upon  the  legs  CNactly 
,TS  I  toi.  Lankester  has  described  in  Prionurus,  and  the 
tail  1^  usually  carried,  curled  in  a  vertical  plane,  over  the 
hinder  part  of  the  back.  In  Euscorpius,  on  the  con- 
trary, as  has  also  been  pointed  out  by  Prof.  Lankester, 
the  ventral  surface  of  the  body  is  scarcely  raised  from 
the  ground  during  progression,  and  the  tail,  which  isvery 
slender  and  relatively  much  lighter  than  in  PriontiruB  or 
Parabuthus,  is  dragged  along,  e.^tended,  and  with  a  slight 
curl  only  at  its  binder  end.  This  difference  in  the  car* 
riage  of  the  tail  depends  possibly  upon  the  difference  Id 
its  siie  and  weight.  For  it  seems  reasonable  to  suppoee 
that  the  heavy,  robust  tail  of  a  Parabuthns  or  Prionurua 
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is  carried  with  less  muscular  effort  when  curled  over  the 
back  than  when  stretched  oat  behind  as  In  Etttcorpius, 

When  attempting  to  climb  up  the  amoolh  tides  of  their 
box  the  PaiaiMitbtis  wootd  false  themsdves  upon  the 
extrCBUlyof  die  fifth  segment  of  the  tail,  and  by  keeping 
this  onsan  perfectly  rigid  and  in  the  same  straight  line 
as  the  body  they  could  maintain  themselves  in  a  nearly 
venit  .il  pi)si[:on,  thus  reaching  considenbly  higher  than 
if  svipportcd  'j[>on  the  hind  legs  alone. 

The  mcshod  of  digjjinp;  shallow  pits  or  holes  In  s.mil, 
whtcli  Mons.  lieckcr  ami  IVof.  Lankp^ter  have  dc-cnbed 
in  the  c.Tsc  of  Piionui  U5,  is  aUo  practiced  by  i'ar.ibutluis,  | 
Standing  up<in  tin-  irirst  and  t'oiinh  pairs  of  legs.and  iisin;;  I 
the  tips  ot'  the  chel^  aiul  [he  end  of  the  tail  as  addi;ionnl 
proj)s.  with  the  disengaged  legs  a   scorpion  rapidly 
kicks  the  sand  backwards  between  the  legs  of  the  last  pair, 
very  much  as  a  rabbit  or  rat  does  when  burrowing.  Then 
with  the  apparent  intention  of  removing  what  would 
prove  an  obstacle  to  its  vision  when  crouching  in  tbe  \ 
hole,  it  sweeps  aside  with  its  tail  the  heap  of  sand  that 
has  beea  thrown  up,  until  the  area  surrounding  its 
larkiiig  place  is  tolerably  level. 

I  never  mw  a  Eoicotpius  digging  in  tbe  sand.  Tbejr 
frcreusually  to  beliniiid  during  the  daytime  under  pieces  I 
of  irood,  to  which  they  were  nearly  always  dinging  | 
bdly  uppermost   ItisaifRcuU  toexplain  why  this  atti-  ; 
tude  should  be  assumed.    M,-in\  terricolous  arthropods, 
however,  have  the  same  habit,  and  I  see  no  reason  fnr 
thinking;  that    in  the  case  of  Euscorpius  it  h.is  ati\ 
connection  with  the  copulation  of  these  anim.ds  as 
Prof  Lankester  suggests. 

All  scorpions  appear  to  be  carnivorous,  atid  there 
seems  to  belittle  doubt  that  they  live  principally  upon 
insects  or  other  articulated  animals.    My  specimens  of  ^ 
Euscorpius  would  eat  blue-l)i)tiles  and  -yw-.wW  thcs,  sniiili 
cockroaches(£.jf^r/«(jwV«ij,wood  lice,small  spiders. and  | 
centipedes  {Lit/iobius  and  Geophilus).    The  Parabuthus  ] 
were  fed  principally  upon  the  common  house  cockroach 
and  upon  blue-bottles.    It  is  interesting  to  note  in  con>  | 
nection  with  this  last  fact  that  Prof.  Lankester's  exam-  r 
pies  of  Prionums  would  not  eat  this  common  cockroach, 
nor  did  they  seem  to  care  for  blue-bottle  flies.  This 
difference  of  instinct  in  the  choice  of  food  is  remarkable, 
seeing  how  similar  these  two  scorpions  are  in  other 
particulars,  both  of  habit  and  structure. 

No  one  acquainted  with  the  agility  of  a  cockroach  and 
the  usual  sluggishness  of  a  scorpion  would  think  that  the 
latter  would  often  succeed  in  capturinj,'  the  former.  Yet 
in  truth,  when  placed  in  the  same  box,  the  insc  t  seldom 
has  a  long  lease  of  life.  Its  ultimate  fate  is  .ihvays  due 
to  its  itjnnrancc  of  the  scorpion's  nature,  and  tu  the 
laiter's  adroitness  in  sei.'fng  anythir.i;  that  comes  within  ' 
re.ich.  Wandcrinj,'  round  the  box,  and  exploring  every  ' 
mi  h  of  its  new  ipiarters  witli  its  antenn.'e,  the  coLkroach 
soon  disco\cr5  the  presence  of  the  scorpion  by  touching 
it  with  the  tips  i>f  these  organs.  The  scorpion's  sense  of 
touch,  however,  is  as  delicate  a^  the  insect's,  and  the 
latter's  antennae,  or  any  part  of  it  that  happens  to  be 
near,  is  quickly  seized  b^  the  pincers  of  the  scorpion. 
Should  the  latter  be  disinclined  for  food  and  take  no 
notice  of  the  cockroach's  iirst  approach,  the  insect, 
continning  its  wanderings,  will  fearlessly  creep  over  the 
soorpion,  jnat  as  a  rabbit  will  over  a  python.  Obviously 
this  natwssness  im»t  prove  lis  destruction  in  the  end,  if 
not  immediately.  By  nwans  of  its  agility  and  strength, 
a  cockroach  sometimes  eludes  the  scorpion's  first  chitch, 
and  sometimes,  but  not  often,  breaks  away  from  the 
latter's  hold.  But  it  does  not  readily  learn  from  its 
narrow  csirape  the  ad  vis  ihiiity  of  giving  its  enemy  a  Wide 
berth  li»e  next  iiiae  they  meet. 

Although  usually  trusting  to  their  heels  for  escape, 
cockroaches  occasionally  resort  to  a  method  of  self* 
ilefeni  e  which  is  sufficiently  curious  to  be  described. 
Advancing  upon  an  adversary  rear  end  foremost,  and  at 
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the  same  time  wagging  from  side  to  side  this  region  of 
the  btxly,  they  deliver  vigorous  backward  kicks  with 
their  spiny  hind-i^  This  novd  and  humiliating  mode 
of  fighting,  although  not  lilcely  to  prevail  long  against 
jaws  and  stings,  is  sufficient,  nevertheless,  to  gain  some- 
times for  tiie  insects  a  tenifiorary  rcpni-ve  I  li.i.c 
indeed  seen  a  fine  female  .Madeira  tarantui  i  ^pider 
retreat  in  dis(  (imtiture  l>cforc  a  big  (  .it  kroach  of  the 
same  sex,  wh^cii  assaulted  licr  in  the  vva\  de--f  nbed. 

-1)1  in  as  a  corkroacli  is  seized  the  i  sr  of  the  scorpion's 
tail  IS  seen  ;  for  tins  ciri;.in  is  brou^lll  rapidly  over  thi* 
hitter's  Irick,  and  the  pomt  of  the  st>ng  is  thrust  int  >  tlic 
insect.  The  jjoison  msiiUrrl  into  the  wound  thus  made, 
although  not  <  ausri;..;  iiniiietliaie  death,  has  a  paralysing 
effect  upon  the  muscles,  and  quickly  deprives  the  insect 
of  struggling  powers,  and  consequently  of  all  chance  of 
escape.  If  the  Insect,  however,  is  a  small  one.  One  in 
fact  that  can  be  easily  held  in  the  pincers  and  eaten 
without  trouble  while  alive,  a  scorpion  does  not  always 
waste  poison  upon  it.  Thus  I  have  seen  a  Parabuthus 
seiie  a  blue-bottle  Ay,  transfer  it  straight  to  its  maodiblesi 
and  pick  it  to  pieces  with  them  when  stiD  kiclting.  Prof. 
Laolcester  only  raidy  saw  his  scorpions  feed.  I  was  more 
fbrtunate  and  repeatedly  watched  the  operation,  which 
is  always  performed  exactly  as  this  author  ha.s  described. 
An  insect  is  literally  picked  to  pieces  by  the  smalt  chelate 
mandibles,  these  tun  jaws  being  thrust  out  and  retracted 
alternately,  tirit  one  and  then  the  other  bi-in^  used. 
1  he  soft  juices  and  tissues  thus  exposed  aic  drawn  into 
the  minute  mouth  by  the  sucking'  action  of  the  stomach. 
It  ssouldseeui,  iiowevet,  that  some  hard  chitinous  pieces 
are  also  introduced  into  the  alimentary  canal,  for  the 
entire  evoskeleton  of  a  cockrosch  is  farciy,  if  evcr,  left 
after  the  meal  is  finished. 

Feeding  is  a  slow  process ;  a  good-sized  cockroach 
will  last  a  Parabuthus  for  upwards  of  two  hours 
or  more.  But  although  voracious  e.iters  when  the 
chance  presents  itself,  they  are  able  to  endure  with 
impunity  sUrvation  of  several  weeks*  duration.  Unlike 
spiders,  which  are  notoriously  tbirstjr  creatures,  scorpions 
never  seem  to  need  anything  to  drmk.  At  least  none  of 
mine  were  ever  seen  to  touch  water ,  althoi^h  a  supply  of 
it  was  at  first  always  kept  in  their  box. 

With  regard  to  the  higher  senses,  the  only  one  that 
seems  to  be  highly  developed  is  that  of  touch.  Mons.  L. 
Becker  declares  that  sight  and  hearing  are  excessively 
developed ;  but  1  cannot  substantiate  this  statement  in 
either  particular.  With  regard  m  he  iring,  my  observations 
a^rce  entirely  with  those  of  Trof.  Lankester,  who  coijld 
not  detect  the  e-\i--:teni:e  of  any  sen>eof  thi^  nature.  None 
of  my  scorpioni  ever  ^;a^■^-  the  slightest  le^ponse  to  any 
kind  of  sound,  althoui:h  the\  uerc  tried  vsith  tuning 
forks  of  varying  tone  and  with  shouts  of  both  high  and 
lo^v  pitch.  I  hese  animals,  m  t.ict,  resemble  the  hurting 
spiders  m  bemg  apparently  devoid  of  auditory  organs. 
They  further  resemble  them  in  the  development  of  their 
visual  powers,  being  able  to  see  a  moving  body,  like  a 
living  cockroatdi,  at  a  distance  of  only  about  three  or  four 
inches.  Even  at  a  distance  less  than  this  they  do  not 
seem  able  to  distinguish  form.  Thus  a  specimen  of 
Parabuthus  excited  by  tbe  presence  of  cockroaches  in 
the  box,  was  seen  to  rush  at  one  of  its  fellows  that  crossed 
its  line  of  vision  abottt  two  inches  off,  evidently  not 
recognising  by  sight  a  member  of  its  own  species,  for 
directly  tbe  pincers  came  in  contact  with  the  latter  the 
mistake  was  discovered,  the  pugnacious  attitude  dropped, 
and  no  further  notice  was  taken.  This  last  observation 
shows  that  more  is  learnt  from  the  sense  of  touch  than 
from  that  o(  sight,  an  inference  «  hi(  ii  is  further  supported 
by  the  habit,  abrjvc  referred  to,  ol  carrying  the  pincers 
well  in  front  of  tin-  head  as  if  to  feel  the  way.  There  is 
no  doubt  that  tho  cstcrnal  organs  of  touch  in  scorpions 
ar<t  the  h.ur^  wliii  h  ihickly  or  sparingly  cover  various 
parts  of  the  body.   The  tail  is  often  very  thickly  studded 
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with  setse,  and  the  poiion  \e?,icle  always  Jws  suiuc  up«n  1 
it  1  heir  use  upon  th(>  latter  origan  is  ver>'  plainly  seen  | 
<iiirin;>  the  act  of  stingiiig.  For  this  act  is  not  by  any 
nicnns  a  random  thrust  delivered  indiscriminately  at 
any  part  of  ;i  c.iptui  etl  insect.  On  the  contrary,  a  scorpion 
generally  tecU  carefully  /or  a  soft  spot,  and  then  with  an 
air  of  great  dcltbcraiion  delicately  inserts  its  sting  into 
it.  There  can  be  little  doubt  that  this  care  is  taken 
that  there  may  be  no  risk  of  damaging  the  point  of  the 
sting  against  a  substance  too  hard  for  it.  A  reckless  stab 
against  the  resisting  chitinous  exoakeleton  of  a  beetle,  for 
instance,  might  easily  chin  this  point  and  (biudeprivc 
the  scorpion  of  its  most  efficient  weapon  of  attack  and  | 
defence.  The  same  care  of  the  sti«g  is  shown  in  die 
cairiaKe  of  the  tail,  tliis  oqpra  iidng  anted  in  such  a  I 
way  that  the  point  cannot  come  inio  contact  with  any 
fbiei^n  bodies.  Even  when  teased  with  a  piece  of  stick 
or  irritated  by  being  crawled  upon  by  a  cockroach,  a 
scorpion  i--  not  <ji*ieu  b.Li(f]cieuth  provoked  as  lo  use  tlie 
Sting.  Ttic  r  11I  i>  certainly  used  to  knock  asnlc  the  in- 
strument or  bweep  oil  the  insect,  but  the  suics  or  lower 
surface  ot  the  or^Mn  are  employed,  the  vesicle  being  care- 
fully tucked  tlnwn.  Upon  one  occasion  a  I'arabuthus 
was  seen  to  kdl  a  cockroach  and  retire  to  a  corner  to 
e.U  It  ir.  peace,  bc^;inn:nt;  at  the  tail  enC.  Presently  .1 
smaller  example  i\{iht  same  species  coming  along  and 
findi.'iL-  the  opposite  extremity  of  the  insect  disengaged, 
started  feeding  on  its  own  account.  So  quietly  was  the 
process  carried  on  by  the  two,  that  not  until  nothing  but 
a  few  shreds  remained  did  the  larger  discover  the  presence 
of  its  messmate.  Thereupon  it  quiclJjr  brought  its  tail 
into  ttseand  by  beating  off  its  unweloome  guest  secured 
for  itself  the  remai n  s  of  t  he  me al.  But  although  the  pro- 
vocation was  great  the  defrauded  one  never  attempted  to 
use  its  sting  to  punish  the  intmder. 

In  connection  with  tlie  orajans  of  touch,  the  pectine  or 
ventral  combs  must  not  be  forgotten.  Of  the  function  of 
these  appendages  something  is  known,  though  no  doubt 
much  remains  to  be  learnt.    Their  situation  near  the 
generative  aperture,  their  larger  size  in  the  males,  .ind  ' 
the  modification  of  their  basal  portion  in  the  females  of  1 
some  sjiCLies,  Ci^.  I'arabi.thiis,  suggest  that  they  are  1 
tavtdc  icxuil  organs  of  so;nc  importance,  and  Gaubcrt's  I 
discovery  of  the  ner\  oui  terminations  in  the  teeth  is  a 
satisfactory  confirm.ition  of  thi-.  supposition.    But  apart 
from  sexual  functions  it  is  highly  probable  that  they  are 
useful  orfjans  of  touch  in  otlicr  relations  of  life,  enabling  i 
their  possessor  to  learn  the  nature  of  the  surface  over 
which  It  is  walking,    in  favour  of  this  view  may  be  I 
adduced  the  fact  that  these  animals  have  been  seen  to 
touch  the  ground  with  their  combs.    Moreover,  it  is  a 
very  noticeable  circumstance  that  scorpions  which,  like 
Euscorpius,  creep  along  with  their  bellies  close  to  the 
ground,  have  very  short  combs  ;  while  in  others  which, 
like  Parabuthus,  stand  high  upon  their  legs,  the  combs 
are  exceedingly  long.   I  once  noticed  a  Parabuthus 
marching  over  a  piece  of  a  dead  cockroach.   When  she 
had  half  crossed  It,  instead  of  going  straight  ahead  as 
was  expected,  she  halted  abruptlyt  backed  a  little,  and, 
stooping  down,  started  to  devour  the  fragment.  From 
the  height  at  which  the  body  was  being  carried,  I  am 
per'suaded  that  no  portion  of  its  lower  surface,  except  the 
combs,  co':;<i  have  come  into  contact  with  the  piece  of 
■food  ;  so  there  t^iii  be  lutic  doubt  that  its  presence  was 
detected  by  means  of  the  organs  in  question. 

Creatures  which,  like  snakes,  are  both  carnivorous  and 
venomous,  and  pie>cnt  at  the  same  time  an  appearance 
which  is  by  no  means  reassuring,  are  always  held  in  bad 
repute  liy  niank:ml  m  general,  .ind  sntier  in  accordance 
with  the  principle  laid  down  in  the  adage,  "  Give  a  dog 
a  bad  name  and  hang  him."  But  amongst  creatures  of 
this  description  it  is  probable  that  scorpions  qualify  for 
first  place  with  respect  to  the  number  and  enormity  of 
-the  vices  with  which  they  have  been  charged.  Those 
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that  are  most  frequently  illefjed  against  them  are  L^encral 
ferocity,  murder,  cannibalism,  inlaniicuic,  and  suicide 
And  yet  in  «ipite  of  this  serious  chaijje-sheet,  there  is  no 
doubt  that  they  .'ire  much-inali);ncd  animals.  For  in 
defence  of  the  accusation  of  fcrocitv  I  can  say  that  I 
never  saw  a  scorpion  use  its  dcsiructi\c  w  eapons  except 
with  the  legitimate  object  of  killing  prey  for  purposes  of 
nutrition,  or  as  a  reasonable  means  of  defence  when 
molested.  Naturally  enough  they  will  not  tolerate 
handling,  but  when  allowed  to  crawl  upon  tlie  hand  tbey 
make  no  attempt  to  sting  it,  and  merely  evince  a  desire 
to  escape  to  surroundings  more  natural  and  congenial 
than  human  skin.  From  the  charges  of  cannibalism  and 
murder,  however,  these  animals  cannot  be  so  eaeily 
cleared.  For  tbae  it  an  abundance  of  evidence  that 
they  do  sometimes,  when  in  captivity,  both  kill  and  eat 
each  other.  Nevertheless,  so  far  as  ray  experience  goes, 
members  of  the  same  species  do  for  the  most  part  live 
to'^'ether  in  pcrlVct  hannnnv.  Once  only  did  I  seealarge 
Kuscorpuis  eating  a  small  oiie.  But  since  the  latter 
showed  no  si^ns  ot'  violenre,  there  are  no  reasons  for 
supposing  that  it  liad  died  other  than  a  natural  dc.ilb. 
Like  nianv  other  animals,  scorpions  may  be  made  to 
fight  by  .irtllicial  means,  and  when  roused  to  a  high 
pitch  of  excitement  by  too  nuich  heal,  they  will  clutt  h  anci 
grab  at  each  other  with  the  appearance  of  the  :.^reatest 
ferocity.  I'.ut  1  never  --.rw  any  evil  result  from  tfvese 
tussles.  Ihe  combatants  always  seemed  10  prefer  to 
part  company  without  bloodshed. 

As  for  the  accusation  of  infanticide,  it  appears  to  be 
quite  groundless,  For  it  is  well  known  that  a  mother- 
scorpion  protects  her  young  by  earning  them  about  oo 
ber  back  until  they  are  able  to  shift  for  Uiemselves. 

The  question  as  to  whether  scorpions  do  or  do  iiot 
cmnmit  suidde  by  stinging  themselves  to  death,  when 
placed  in  a  circle  of  &tt,  m  otherwise  tortured  by  that 
element,  is  one  whidi  has  excited  a  considerable  amount 
of  discussion.  The  belief  that  they  do  do  so,  with  the  object 
of  escaping  from  the  pains  of  burning,  is  of  long  standing, 
and  probably  lias  many  adherents  at  the  present  time, 
liui  [he  expeiimcnts  of  Mr.  Linurne  upon  some  Madras 
species  ha\e  shown  (tirstly;  thai  tlie  poison  has  no  etiect 
upon  the  scorpion  that  possesses  it,  nor  yet  ufxm  a  member 
of  the  same  or  ot  a  closely  allied  species,  and  (secondly) 
thai  these  aiumaU  are  easily  and  quickly  killed  by  a 
moderately  warm  temperature  1  50^  C.  i.  Moreover,  when 
distressed  by  a  too  warm  atmosphere,  or,  accordinj;  to 
Lankester,  by  chloroform  vapour,  these  animals  have  a 
habit  of  waving  iheir  tails  in  the  air  and  of  thrusting  the 
sting  forwards  over  the  head,  as  if  to  punish  some  unseen 
enemy.  And  if  the  sun's  rays  be  tocusaed  with  a  lens 
upon  the  back  of  a  scorpion,  the  aninul  immediately 
brings  its  tail  over,  and  attempts  to  remove  with  it  the 
cause  of  irritation.  So  that  the  true  account  of  at  teaat 
soma  of  the  sO'Called  cases  of  suicide  by  scorpions  seems 
to  be  this :  tbe  animals  in  reality  have  died  from  the  heat 
to  whlcb  tbnr  wen  axpoeadi  and  the  observers  have 
erroneously  inferred  due  ibe  thrusts  of  An  taS  wem 
intended  to  put  an  end  to  the  animal's  suilierings.  My 
own  experiments  are  all  in  favour  of  Ais  conclusion. 
I  held  a  specimen  of  Euscorpius  in  a  corked  test-tube 
over  a  low  fire.  As  soon  as  the  air  in  the  tube  began  to 
yrow  warm  the  animal,  apparently  in  ;,'reat  distress, 
struggled  about  the  tontined  spare  for  .1  few  seconds, 
brandishing  its  tail  the  while,  then  lapsed  into  insensi- 
bility. The  glass  of  the  tube  at  this  period  was  only 
slightly  warm  to  my  h.md.  Taken  out  of  the  tube  and 
placed  near  an  open  window,  the  animal  quickly  revived  ; 
but  it  died  tin- ilurd  tunc  the  experiment  was  tried.  On 
no  occasion,  however,  did  it  attempt  to  sting  itself,  t 
also  experimented  upon  Euscorpius  and  Parabuthus  by 
focussing  the  sun's  rays  upon  them,  and  by  placing  mus- 
tard upon  the  membrane  between  the  plates  of  the  back. 
Both  the  species  attempted  to  remove  tlie  cause  of 
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initathm  bf  scraping  at  the  burning  spot  witli  tlie  stin^; 
of  the  tail;  but  they  seemed  particularly  careful  not  to 
Bting  themselves. 

There  seems,  however,  to  be  sufficient  evidence 
to  prove  tliiU  some  scorpions  have  bi  i-n  to 
sting  themselves  during  the  course  of  experiments  of  a 
nature  similar  10  those  described  above.  One  observer 
indeed  mentions,  in  the  case  of  an  Indian  scorpion,  that 
blood  issued  from  the  wound  m.uJe  by  the  sting — a  piece 
of  corroborative  detaii  which  enhances  the  probability  of 
the  accuracy  of  the  observation.  But  it  is  priori  im-  j 
probable  that  the  scorpion  lu»  any  intention  of  killing 
Itself.  It  seems, luMrever,  not  inprobable  that  a  random  | 
blow  meant  for  an  unseen  enemy  mi^ht  accidentally 
strike  and  pierce  the  deliverer ;  or  that  when  the  trriUtion 
is  localised,  as  in  the  cases  of  burning  with  a  leos,  add, 
whisky,'  or  mustard,  the, scorpion,  failing  to  ramove  the 
substance  bv  the  orainafy  means  of  scraping  with  the  , 
tail,  might  tnruM  its  sting'  into  the  spot  aflected,  with  the 
intentkm,  not  of  killing  itself,  but  of  destroying  the  agent 
that  is  causing  the  pain.  Or,  indeed,  it  is  conceivable 
diat  the  mental  faculties  are  so  dcranj^cd  by  torture  and  : 
Uie  approach  of  death,  that  the  scorpion  dJcs  not  recog- 
nise its  own  body  by  its  sense  of  touch,  and  stings  it  as 
it  would  faring  any  other  object  within  reach  of  its  tail. 

'f  ■-  '  ^  inflicted  in  either  of  these  uays  were  to  pierce  I 

the  brain,  or  were  to  seriously  lacerate  the  great  dorsal 
blood-vessel,  it  mi','ht,  nnc  can  suppoSCi  CaoW  death  Of 
itself,  independently  of  the  burning. 

So  that  if  It  !)e  admitted  that  scorpions  have  some- 
times killed  themselves,  our  verdict,  it  would  seem,  must 
he— accidental  suicidi^araaidde  while  of  unsound  mind. 

R.  I.  POCOCK. 


NOTES. 

Wi^  greatly  regrtt  to  have  to  record  the  death  of  Dr.  Charkt 
Pritchard,  F.R.S.,  Saviliaa  Piofeiaoror  Attioaoeiy  at  Oxford. 
He  died  at  Oxford  on  Sooday  aMtnidg  last  in  bit  e«li^-finnth 
jear.  We  hope  lu  yive  on  afntare  occsslen  some  aeoonat  of  Ms 
camv  as  a  IK 'in  uf  science. 

The  i;old  medal  01  the  Linoeao  Society  has  this  year  been 
awarded  ii>  I'rof.  Daniel  Oliver,  of  Kew,  to  whom  it  was  pre- 
sented at  the  aoaivenary  meeting  of  tile  Society  held  at  Bnr> 
hnglan  House  on  the  t4th  last. 

A  TABLET  erected  io  Train  Cathadnl  to  the  memory  of  the 
late  ProC  /obn  Couch  Adams  was  unveiled  by  iha  Bishop  of 
Tnro  en  Satuniay  last.  Canon  Muon,  a  oonpenioB  of  Ptof. 

Adams  at  Cambridge,  delivcrtrJ  an  ad  Freis,  in  which  he  spoke 
of  the  illuttrioas  astronomer  as  "  one  uf  ihe  ^;ri:;itcsl  of  Cornish- 
meo.  '  The  tablet — the  cost  of  which  has  been  ilcfr.iyfd  by 
public  subscription— was  designed  by  .Mr.  Fearaon,  R.A.,  and 
executed  by  Mr.  Jaleff,  sculptor,  of  Cornwall.  The  Laiio 
iascriptioof  a  tcanslatian  of  which  will  be  plaosd  near  the  tablet, 
is  by  the  Aichfaisbop  of  Csaterbmry. 

The  new  c ngineer;ni;  and  clcttrical  Lilioralorics  at  L  nivervily 
College,  Gower  itireet,  were  opened  on  Monday  last  by  the  Duke 
of  Connaught.  Many  ioviied  gaests  were  present  at  the  ccre- 
mooy.  Mr.  J.  K.  Erichseii,  the  fwesident  of  the  oollcge,  in 
beginning  the  proceedings,  said  h  was  confidently  anticipated 

that  when  the  two  lalsor.Uurics  which  were  about  to  be  ojicncd 

were  fully  erjuipped  wtib  meciiaiikcal  a^jphauccs  and  ulccirical 

apparatus   the  college  would  possess  every  requirement  for 

advanced  raesrcb  and  Iboroogh  teaching.   The  coat  would  not 

fsU  far  short  of  /aohooo,  and  the  eouncil  hoped  that  a  libsial 

nspoose  would  be  made  to  the  appeal  for  funds  which  had  been 

issued,  and  espeaally  that  the  great  City  Companies,  which  had 

ll  »  Mawd  that  in  MHoe  part*  of  N.  Amciicaicatpiem  alina  itieiMelvcs 
t»  death  if  adroit  or  two  «r  wkuky  Iw  |ilactd  obod  their  badu ;  and  that 
few*  iSia  MwfcMaii«ii  ihdr  dUiketifalMlMi,  IhcM  aaiMall  art  koona 
la  ika  aaiivw  ■*  iwwilm. 
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done  so  much  for  education  and  were  50  deeply  interested  in  the 
success  of  Such  ao  caterpnse,  would  give  their  assistance. 
Engineering  was  all-important,  not  only  /rum  a  scientific,  but 
from  a  national  point  of  view,  and  it  was  nacdiess  to  dwell  on 
t  he  importance  tif  ucressing  the  opportunities  of  the  youth  of 
this  cwintry  for  the  vtudy  of  th?  wonderful  science  nf  c^ectrici'y, 
which  half  ■;  century  a;;o  was  little  more  than  a  toy  forlhe 
learned,  tint  n<jw,  through  the  le]e(;raph  and  the  telej'h  jries, 
entered  into  the  daily  life  of  u»  all,  and  before  which  gas  was, 
it  would  seem,  destined  to  "  pale  its  ineflTectual  fires  '*  as  an 
illundaaat.  It  was  to  be  hoiwdthatsaeh  laboratories  as  these 
would  lead  to  freili  teientiie  tilumphs  and  timher  practical 
development?.  The  Puke  of  Connaught,  before  funiiaMy 
decUiiug  the  i^buiaiurici  oi^cu,  delivered  a  short  addrc^;>,  iu  the 
course  of  which  he  said  it  had  been  his  good  foriune  to  see 
some  of  the  greatest  cagineering  worlis  io  difleitnt  paiu  of  the 
Empbe.  and  he  was  ccnun  that  diose  who»  lihe  hianel^  had 
seen  them  weald  mnpte  the  vast  impoitaaoe  of  a  thoraogh 
^tudy  of  the  sciences  on  wMdi  they  reposed.   Foielgo  nations 

were  coni[>c;inj;  with  us  on  all  sides,  and  if  we  were  t  ) 
maimain  the  proud  position  which  we  had  hitherto  held  we 
should  have  to  use  every  endeavour  to  increase  the  op|)or- 
tunilies  ol  study  and  of  practical  work.  He  trusted  that  the 
ceremony  of  toHfav  would  .mark  a  new  ei«  in  the  history  of 
the  college,  and  would  tend  to  the  prosperity  and  the  ui' 
creased  power  of  engineering  in  this  coantry. 

Til K  death  of  Prof.  Ernst  Eduard  Kuiamer  is  announced. 
He  died  at  Berlin  00  May  14.  Ht,  Knmmer  was  a  Foreign 
Member  of  the  Royal  Society,  and  at  the  tbne  of  his  deadi  was 
in  his  eighty-fourth  year. 

K  MEMOIR  of  the  late  F.  A.  Genih  wa*  lead  xi  a  recent 
meeting  of  the  Chemical  Section  of  the  Kranltin  Institute,  and 
will  be  published  in  ibe  Jane  namber  of  the  Institute's  JoumaL 
It  teas  prepared  by  a  comanttee  specially  appointed  for  the 
purpose.  Mr.  Gealh  is  described  in  the  paper  as  one  of  the 
ablest  mineraloglsis,  and  certainly  the  foieaioit  mineral  analyst, 
hiiherio  l^nown  in  the  United  States.  The  writers  also  >pealc 
to  high  terms  o(  his  personal  character,  and  of  his  remarkable 
power  as  a  teacher. 

Miss  Acnn  Cxami  writes  to  us  from  Brighton  with  teg^ 
to  an  Inttmaiion  she  has  just  received  from  the  "  chief  000. 

miisioner  (Gcohjgy^  of  the  Womcn'i  Auxiliary  Kranch  of  the 
World's  Coagress.  Ii  is  to  tlie  effec;  that  ilie  last  week  in 
August  has  been  set  apart,  for  a  short  ^es^ion  during  the  day, 
for  the  presentation  of  specially-prepared  geological  papers  by 
womCH»  Such  papers  are  not  to  exceed  half  an  hour  in  reading. 
The  co-operation  of  FngUsh  workers  in  this  science  is  invitedr 
and  an  address  to  "  geoi<>)^ica!  women  "  wiM  shortly  he  issned. 
The  chief  commissioner  in  geology  i-.  Mrs.  Louisa  F,  LoWery* 
I  of  It,  Gaiosborougb-streel,  Boston,  .Mass. 

I    A  GEOLOGICAL  excurmon  to  Dockhig  will  be  made  by  mem* 

hers  of  the  Geologists'  Association  on  Saturday,  June  J,  under 
the  liircttion  of  Prof,  itioulger  and  .Mr.  T.  Leighion,  the  object 

I  being  to  eaamim-  the  aisirict  ricscribi.i1  l  y  the  directors  in  a 

'  paper  read  before  the  Associaiion  on  December  2,  lS9a. 

'  .'\rraogemeou  for  escmsioos  on  the  lemahlhig  Saturdajsof 

'  June  have  also  been  made. 

Thk  following  prize  subjects  have  been  recently  an- 
nounced by  the  Uel>;ian  Acaiieniy  fo:-  189.;  A,  Malheinaticj 
and  Physics.  (1)  Exposition  and  discussion  of  ;)ic  various 
theories  of  diffusion  of  one  liquid  into  another,  with  new  facts 
bearing  on  this » (a)  Estimate  of  thecriss  eaplaining  the  con- 
stUutioa  of  soltttiona  ;  new  eaperimena  thrawiag  light  on  the 
subject,  and  especially  on  the  existence  of  hydrates  in  aqneOBS 
solutions  ;  (3)  The  investigations  of  modern  geowelen  on  the 
theory  of  the  triple  otihogeoal  system  to  be  samaarlscd  and 
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cx(en<Je<i  in  some  impoitanl  rctpect.  B.  I  k-^cri]  ti\ c  S^icnLM. 
(I)  New  rcseuches  oa  tiw  intervention  o(  piugocyiosu  in  the 
developntnt  of  iBTcrMbntes ;  (2)  Description  of  the  phosphate, 
sulphate,  and  carbontta  mfaicniU  of  the  Belgian  i^ion|  with 
imlitatioa  of  beds  and  loctlities ;  (3)  New  Toenrchei  on  the 
pen[>heral  nervr-iy.itrni  iif  Amjiliidxr.v,  -uvl  e^fl«.■cially  on  the 
CMUlitiition  and  gcociis  ul  ilie  icasilive  fuoss. ;  ,4)  New  re- 
■euches  on  the  mechanism  of  cicatrisation  in  planu.  The  prize 
ill  euh  case  b  gold  medal  worth  <Soo  (rmnct.  Further,  the 
Jc«D  ServaisStespriieof  i.ooo  fraoo  i»  ofi^Md  for  iww  »• 
iearchcs  determining  the  (ai  present  unoerlnin)  alWMlc  weight 
of  une  or  several  elements.  Memoirs  otay  be  wrUtca  in  FwiAor 
Flemth,  aii  l  inuM  be  sent  in,  witli  lu  >tto^  te.,  bcfelC  Ang^ 
I,  1S94.    Only  maDuscripts  are  allowed. 

At  the  time  of  our  last  issue  an  anticyclone  from  off  the 
AtlUtlic  WMSprcii  lijig  iiver  the  south-west  of  this  cuuntry,  xtA 
cnised  1  renewal  of  the  drought  in  ueny  placet  in  the  wulh  and 
east  of  Kn^Und,  bat  in  Scotland  aad  the  mrtlt  of  Intand  the 

condiuoas  were  less  settle  1.  :ind  a  moderate  gale  was  experienced 
io  the  north  of  ScoU.ui  I.  The  maximum  day  temperature 
lange-i  during  the  fir«i  pan  nf  the  period  from  about  JS'  in  some 
]iatls  of  the  north  to  74  10  the  extreme  MWth,  whilr  \\\t:  niglu 


minion  woe  geiMnlly  high  for  the 


Durinj;  the  early 


part  of  the  pteaeat  week  the  baranKter  eoatiBsed  high,  but 
aeveral  small  deftresilons  formed  omtbe  MOth  and  eaat  of  Eng- 
land ;  -  jld  iiortlicrly  win'!-,  spread  over  the  whole  kingitom, 
accompanied  by  raiu  ia  many  dialricii,  and  .lilccieaic  of  several 
dcgreet  in  the  temperature,  the  shade  ihermuuieicr  falling  to  the 
fleeting  point  in  the  north  of  Scotland  during  the  night  of  May 
39.  The  WtOfy  Wiatkvr  Rtptrt  of  May  27  showed  that  the 
temf>erature  for  that  perio  1  wa;  agais  «bo«e  the  HMil^  the 
averai^c  excess  being  from  j  5'.  RainfiAl  was ratbernore 
than  '.he  mean  in  the  north  of  Scotland,  Imi  less  in  all  other 
distr.i:;'i.  Bright  sunshine  was  more  prevalent  oscr  England 
anii  paits  .jf  Scotland  than  in  the  previous  week  ;  in  most  parts 
of  P-«»gi*B<t  the  pcrcenlage  of  poaiUe  doration  was  from  41  to 
4tfk  while  ia  Ixelaod  it  was  1910  M,  and  in  the  aoitb  of  Scotland 
only  17  per  cent. 

D*.  J.  Uamm  lias  pablished  ia  the  SUwrngtitruhtt  of  the 
Vienna  Aeademf  of  Sclencea  some  of  the  lesnlta  of  the  aaemo- 

metrical  .jbserv.iti  ms  made  at  the  Meteorological  Institute  at 
thai  place  from  1S73  to  1892.  The  discussion,  which  occupies 
eighty  octavo  pages,  is  divided  into  three  section> :  ;  1  ;he  daily 
period  of  absolute  wind  velocity  (without  regard  to  direction), 
(l)theyeaTlypcriod  of  the  velocity,  and  {3)dw yearly  period  of  the 
directioa.  Ia  the  two  6rst  sections  a  ccmpariaoa  of  similar 
results  for  other  stations,  partly  specially  calealated  for  this  pur- 
pose, has  been  m-iJt.  Tiic  f.)lK>win^'  arc  a  very  few  ol  llic 
results  of  l>r.  Hann's  vaiuable  aad  cLxbora'.c  work.  The  wind 
vdActty  ahoiM a  principal  single  daily  pet  1  k  a  minimum 
attik  «.rA.»aalaBa9dauim  at  ih.  pwia.  Another  secondary 
mtnimmn  »  exhibited  at  yb.  3001.  p.m.,  and  is  followed  by  a 
,t ,  r.J.>rv  maximum  at  loh.  p.m.  The  cauaeof  these  secondary 
found  to  lie  in  the  dally  range  of  stormy  winds  ;  on 
calm  day*  the  secondary  extremes  disappear.  The  .T.ti.<^il.i;c 
mean  maaimam  velocity  ocous  in  March,  about  14  iutle»  per 
hottfi  and  the  utaiaram  In  Oelober*  about  10  miles  per  hour. 
There  also  appeaia  to  be  a  secondary  maaimtua  in  November, 
and  a  secondary  iniaSmnm  in  January,  while  from  spring  to 
suuiQier  ;hcrc  is  .v^-xw.  a  -'it;!!'  incte.i..c  in  the  vcloLity.  Willi 
regard  to  direcliun,  ihc  northerly  >.ii::)|)i)rn-rit  ;u»  its  maxmium 
in  March  And  its  minimum  in  Oci.jl  er,  tin-  easterly  component 
has  its  maximum  in  Aphl  and  minimum  in  July,  the  southerly 
oomponeat  bat  aiaa  ita  nxiwaai  ia  April  aad  ita  aiaimum  in 
June  and,  lastly,  the  westerly  component  reaehea  a  OHULMaum  in 
July  and  a  miaimam  ia  Febraaiy. 
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The  Koyal  Observatory  of  Turin  lias  icccti-.ly  published  a 
work  on  the  climate  of  that  place,  prepared  by  L»r,  G.  B.  Kiuo, 
whichis  based  on  one  of  the  longest  series  of  observations  eztaat. 
The  moathly  means  aad  extremes  of  lempcraiutc  aad  snanMirici 
of  weather  are  given  for  138  years  (1753- 1890),  and  the  monthly 
mean':  and  extremes  ■  if  aunu'.jiheric  preisurefor  I04  years.  Thf 
climate  of  Turin  is  ul  the  Cuaimeatal  type,  but  u  uol  very 
severe,  as  the  mean  difference  between  the  hottest  and  coldest 
Buuuhs  ia  only  40*.  The  mean  for  January  is  33%  aad  for  July 
73*;  the  meaaof  the  aaaaal  minima  is  t}',  and  the  mamtms 
9j°.  The  average  number  of  il.rys  »I:h  rain  aaJ  >now  is  106, 
auii  the  amount  33  inches.  As  ihu  lui^;  ^crie^  utters  f<ii.ilitie$ 
for  the  investigation  of  secular  varialioru.  Dr.  Riuo  ha&  ei>- 
deavoured  to  determine  the  periods  of  recurrence  of  hot  and  cold 
years.  He  finds  that  the  obecrvatlqpsdo  not  support  the  period 
of  thirty-five  yean  qaoied  by  Briekaet^  but  that  the  laot  aad 
cold  years  tuoeeed  each  other  at  intervals  of  about  aineteen 
j  enr-i.  The  causes  which  producclhese  varialiutii  arc  unkrji^wn, 
but  (hey  appear  to  depend  upon  local,  rather  than  upon  any  extra* 
terrestrial  conditions;  Theyearsof  most  rainfall  are  theeoMcat, 
but  the  series  shows  no  siga  of  the  climate  changiagt  **  sosne 
persoas  have  iangiaed. 

It  is  well  kn  )wn  that  the  population  of  France  is  made  up 
of  many  different  elements,  including,  among  others,  Aqnk- 
aaians,  Ligurhuu,  Gallic  and  Be|gi«  pMplm^  Fiaohl*  Bastaa* 
di»n<i.  snd  Norsamca.  The  Patia  Soelely  of  ABfht«|iolfl|g]r  it 

stroti^ly  uf  opinion  that  much  might  he  dmie to dtstingnhh these 
varioui  element i  from  une  aiiutlier,  and  has  accordingly  isiucd 
a  Circular  in  which  it  indtcaics  (o  local  obiter ver^ihc  poml's  al».>;it 
which  infi^rmation  is  wanted.  These  relate  both  to  living  per- 
sons and  to  homaa  skeletons,  or  parts  of  skdetooi,  foaad  in 
aaeieat  aoaatacata  aad  daewhoie.  Sadt  temaioa.  If  thaie 
are  no  local  bnildiags  in  which  they  can  b«  placed,  tHll  be 
received  by  the  Sodely  and  preserved  in  its  museum. 

M.  A.  DB  MoETiLLET  contributes  to  the  BultetUu  di  Im 
SaeUU  4eAntluf9fU»gU  dt  JMt  (Now  I,  189J)  aa  iaicfeattag 
note  on  Manx  cats.   Me  points  out  that  the  Isle  of  Maa  ts  not 

the  only  part  of  the  world  in  which  tailless  cats  are  fuund.  They 
are  very  common  on  the  coa^u  af  J.ipaa,  aad  Lave  bceu  cleverly 
represented  by  Japanese  artists.  M.  de  Mortitlet  suggests  that 
Maiu  cau  may  be  descended  from  spedmeas  broi^t  to  the 
Isle  of  lisB  from  Japaa  by  aallora. 

Dl'ktNi;  a  leccnt  .slay  at  Huitcn/urg,  in  Java,  Hen  Haber* 
landt  made  S'inie  experiments  in  the  Botanical  Gardeiu  tbcR, 
on  the  trar.spit.itian  of  tropical  plants.  In  general  this  was 
fonad  considerably  less  than  that  of  plaats  ia  Ceotial  Garapei, 
Thus  of  serenteen  tropical  species,  some  with  eoam,  leather- 
like,  othcis  with  lender,  leaver,  nine  species  transpired  per  d.iV 
aad  per  .siju^c  decimeter  surface  lets  than  I  gramme  ;  iu  ^ix 
the  amount  was  between  I  and  2  gr.  ;  and  is  two  only  it  reached 
2-6  and  3-25  gr.  Now,  with  Earapeaa  Tcgetablca  aad  woody 
plaati  it  varies  comaHtaly  betweea  i  and  5  gr.,  aad  aoMriaMa 
reaches  6  or  7  gr.  or  more.  Thb  result  the  aathor  considers 
a  strong  argument  against  the  view  that  the  transpiration 
current  is  of  iiru  importance  in  nutrition  of  land  plants.  These 
tropical  plants,  with  their  small  transpiration,  show  extremely 
luxuriant  vegetation,  and  are  able,  through  oemotic  fofces, 
doubtleiB,  to  convey  aotrilive  salts  to  their  highest  part*.  It  b 
euHous  that,  aplle  of  the  gnat  humidity  of  the  iJr  and  the  large 

.imount  of  water  in  the  ^^rounii,  these  plants  often  pos>C3> 
guards  against  loo  great  lruii.pLraliuu,  ^Uvh  a&  thick,  cuucular- 
ised  epidermis,  deeply  sunk  slomata,  aad  especially  tissues 
adapted  for  storage  of  water.  And  the  reason  caimot  lie,  as 
sometbneant  the  ooail,  ia  the  pvtatace  of  salt  ia  the  grouod. 
llerr  tUtcrtaadt  fiada  aa  txplaaation  in  the  fact  that  wbiU 
he  total  tnunpicatioa  is  coaapaiatlvely  amail,  the  hot 
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foraoMMu  may  occmioo  l«rge  ewiponuloo.  Tb«  t««s|ili«ion 

in  a  foreaootthour  u.i>,  in  -..rieml.  four  to  twelve  time*  tlut 
ill  an  afternoon  hour  ,  s^mcume*  as  much  as  twenty  or  thirty 
limes.  The  forenoon  hours  are  by  ui  i he  most  favounMc  t  i 
auinul&Uoa,  and  it  is  moil  iiniK>rtant  to  th«  plant  that  its 
tw««iecflee  be  not  IImb  too  mueh  Aepce«ed,  M  end  kcmb. 

plikhci]  -.hr  iugh  those  wav  r  rc5crv<>i:'<.  ^ 
TMk  Ix&t  i»iue  of  the  uicitioiis  "I  ihc  Novoro*sian  (Oilesia; 
Society  of  Naturalist*  (vol.  xvii.  3)  con»ists  of  a  very  elaborate 
m»k  in  French,  Moaagrapluc  de»  Tiubcliane*  de  U  Mer 
Noire, '  by  Dr.  Sophie  Pereyulewiewa,  nt-diiector  of  th* 
Sebasiapol  Bi.-  lo^;ica;  Station.  The  title  of  the  work  do««  not, 
however,  exactly  rcsider  its  contents  as  the  author  hai  not  only 
i:iven  a  laoMgnph  of  forty-five  species  of  Tuibcllari.i;  from  the 
Bkck  Seft,  of  which  iweoiy-niae  ipetM*  sod  the  genus, 
Darwiaia.  aie  mw;  ihc  dc«l««lM  with  the  matoeay  and 
etnbryogcny  of  the  Turbellarfie,  VbA  ptCMBta  them  w  a 
new  tight.  The  sthkinc  likencf*  between  a  young  Ac«la  aod  1 
an  Infosoriin — ihe  says— must  |.robably  be  tunHi4r.ri:<1  as  the  ' 
cause  of  the  many  errors  cunumtted  as  rcgaidit  ilic  l  uiUellarix 
altogether.  Various  authors  have  differed  immensely  in  their 
deccriptioa  of  the  Atwla ;  sooae  have  found  in  it  no  dige«ii*e 
ttvity.  olhen  have  denied  the  Mstoloffteal  diahrentuiioo  of  the 
tc^menti  ;  others,  again,  hav  -  Jcnie  1  the  existence  ofanervons 
•ptem.  It  might  have  leeroedih  -.i  -uch  instances  would  soon 
lam  been  dissipated  when  carefully  I'tcp.ircJ  seciioni  were 
iCNVtcd  tOi  bat  tbeiectiont,  mode  by  different  exr'1»"'r^. 
iremtil  to  M{>port  dw  Mune  iriewti  at  known  fiom  the  »  crks  of 
Graeffaad  Goethe.' Mrs.  Pereyatlawtewa  now  maiataiitt,  and 
supports  her  aiSrmations  by  carefully-prepared  toetlont,  that 
the  Acocla  has  a  ncrvou-.  system,  .ilmu^t  simultancouily  ilii 
corcrcd  by  Meichnikoti,  herself,  and  l>eia£e,  and  demoostraScs 
that  it  pOMCWes  also  a  pharynx  and  a  digestive  cavity  ;  that  its 
tcgnoMBts  nie  hittotogicaUy  diffetentiated,  and  that  the  name 
Aeaela  is  not  applicable  to  adnlt  indtviduali,  w  that  the  has  felt 
bc.ui:d  ta  change  this  n.inic  into  Fstudo-acaela.  Thi»  very 
cbkUuiate  monograph  bei:ig  jjubli  hcd  in  French,  it  is  accessible 
to  all  men  of  science.  It  is  illustrai'jd  ith  sixteen  wcll-priiitid 
plates,  lithographed  in  Warsaw,  from  ■.la-  aulhoi's  own  riravviii^;!-. 

It  is  known  that  certain  ^iUnl-itJlta  lalkaluid*,  lannia,  cNalio 
acid,  ic. )  protect  plants  from  attack  by  animals.  This  function, 
tD  the  case  of  osalic  acid,  bis  been  recently  studied  by  Herr 
deader  \Jnmttkt  takhic  apectet  of  mmex,  osalii,  and 

ticgo&ia.  The  acid  mostly  occurs  in  the  epiUermit  and  peri- 
pheral tissues  of  the  vegetative  organs  ;  parts  underground  have 
iiltic  cr  rii.r.c.  Tlic  leaver  show  mu^:,  but  the  UlmI  iii.ny  \yt 
fonod  in  the  stem,  and  the  leaf  and  llower  sia]ti.».  Cuaouj^ly,  it 
doei  not,  like  other  protective  matters,  appear  in  young  orj^ans. 
The  older  and  more  sappy  the  tismes,  the  mote  oxalic  acid  do 
they  coatain.  Snails,  whidi  avoided  thoae  plants  in  the  mtutai 
state,  ace  them  when  the  oaalic  acid  had  been  precipitated. 
The  substitution  of  various  means  of  protection  for  one  another 
uas  elucidated  by  Stahl  ;  plants  not  pr  otected  nuchanically  hnve 
cbttpiol  pioteclioo,  and  vice  -erui.  Id  the  piant.-*  studied  by 
Heir  Gienia  mechanical  protection  is  deficient.  Further,  in 
oiBIUBUiat  bare  little  or  BoomUc  adds  isibnnd  tannin.  These 
two  "  vicariate  "  with  each  other  alto  in  different  species  of  a 
genus.  In  tti:iny  ti^^ui  UqiIi  itccur  ti>i;clhcr.  The  ]>ro;cctivc 
fanction  of  a  setrciion,  In^tly,  doc>  !ii>l  <.-xciii>if  i  th'/r  Aincti' 111=.. 
Thus,  regarding  the  ci.iiderrius  a>  :i  w.ilfr  rt-ervoir,  the  u-.moti- 
cally  vei7  active  organic  acids  doubtless  play  an  important  (art 
In  Ihn  filUflg  fiftbe  cells  with  water.  The  occurrence  of  begonia 
lad  oialit  ipceics  in  very  dry  places,  as  also  the  deficiency  in 
means  of  protection  against  transpiration,  nofe  proaonBoed  (be 
higher  the  quantity  of  add,  pnl  this  funclioB  of  oxalic  vsA  in  a 
itill  clearer  lighu 
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PkoF.  SoLLAS,  1  .U.S.,  cummunicated  a  paper  on  the 
gtanophyie  of  the  Carlingford  and  Morne  mountains  to 
a  lecent  meeting  of  the  Royal  Irish  Academy.  The  grano- 
phyre  is  evmywhoe  intrasiTC  into  the  eabbro,  and  owing 
to  the  contrasted  character  of  flke  two  rocks  It  is  possible 
to  tiAcc  .lat  their  rc'ati  iti  in  \\\^  fullosl  manner.  The  be- 
haviour oi  tlic  gtanopiiyre  is  oi  great  lulctest  ;  from  wide  dykes, 
comparatively  few  in  number,  it  passes  into  innumerable  tliin 
lamellw  injections,  which  seam  the  gabbro  through  and  through. 
These  can  be  fuTther  followed  into  cracks  of  microscopic 
minuteness,  and  these  swell  Otit  tt  tBtetvsIa  into  faaglia,  which 
j;ive  ;i  whirc  spotted  appearance  to  the  otherwise  almost  Mack 
gat  brn.     The  arc  j;r.iiiophyric  infilling*  of  what  were 

once  drusy  caviiiei  in  the  gabbro,  and  it  is  suggested  that  the 
quarii  so  frequently  found  in  gabbro  associated  with  t;raiiitic 
rock<,  aa  f^.,  at  Canock  Fell,  is  of  a  similar  origin.  Of  e^ual 
iaierett  is  the  abondnnee  of  gabbra  fmfmeatt  indaded  la  the 
gronophyre,  and  since  the  mineral  constituents  of  the  gabbro 
present  features  peculiarly  easy  to  recognise,  there  isnodifSculty 
in  folloiving  tlie  changes  wliich  ihcy  have  suffered  in  con- 
sequence of  thetr  immersion  iu  the  originally  molten  granophyre. 
Thns  the  Bytownite,  which  frequently  oecoi*  as  pbenocrysts  in 
the  cnaophyre,  has  frequently  become  snnoundcd  by  a  mar* 
ginai  zone  of  orthedase.  and  the  dialh^e  can  be  tiMcd  into 
amphibole  and  biotite  and  colourless  granules  of  pyroxene, 
which  either  remain  in  clusters  abuut  their  place  of  birth  or 
are  dispersed  throughout  the  rocV.  It  would,  indeed,  appear 
that  the  feno-magnesian  oonsiilaeDts  of  the  granophyre  which 
havekdobieivcfstodesiiputeitaa  syenite  and  angite  grano- 
phyre are  entirely  derived  from  the  gtabbro,  and  it  hence 
becomes  an  interesting  question  to  consider  whether  in 
numerous  other  instances  rotk>  intermediate  in  L-oniposition  to 
the  extremely  acid  and  basic  rock*  wiiii  wiiich  ihey  aie  assoc- 
iated may  not  also  have  arisen  from  the  admixture  of  two 
already  diilbfentiated  magmas,  and  not  by  tbe  progressive 
modification  of  a  single  or^hial  magma. 

At  a  recent  evhlbilion  by '.he  Frcncii  Socir:-."  dc  riiysique, 
MM.  Mac  Je  l.tpiiwy  and  I'erot  showcil  a  lecture  exijcrimenl 
illustrating  well  the  phenomenon  of  roira>;< .  .\  loni^  vessel  with 
plane  sides  contains  a  saline  solntioo,  on  which  is  poured  some 
distilled  watnr.  By  diffusion,  the  UqddB  gradually  mix  ««d 
form  .1  layer  in  which  the  density  varies  in  a  continuous  wajr. 
If  n  jw  a  ray  be  sent,  by  means  of  a  reflector,  Uigbtly  upwards 
in  the  a\is  of  the  vessel,  it  dc^cril>esa  curve,  pasi.int;  throui^h  a 
maxiraum  and  desceodiag.  its  trace  on  a  vertical  plate  of 
ground  glass  traversing  the  tube  thmgihout  its  length,  shows 
exactly  tbe  path  uken,  and  gives  a  very  ptetiy  effect.  On  the 
same  oconioa,  M.  Pdltn  exhibited  photograplis  of  llM  fine 
^ratinn'^  iiroduced  by  Prof.  Rowland,  of  Baltimore,  wbeivby 
i  hoc  lecture  experiments  in  diffraction  can  be  produced  at  bat 
I  small  cost. 

AN  elegant  method  of  optically  studying  the  process  of  diffu- 
sion in  liquids  Is  deaerthed  by  Heir  O.  WiMMf  in  \¥itimaamU 
Annaltn.    It  is  somewhat  similar  to  MM.  da  Upinay  and 

Perot's  beautiful  imitation  of  the  mirage,  and  consists  in  send- 

ing  a  beam  kA  (jarallel  rays  throu|.di  a  %-e>^<--l  L:ontaining 
two  liquids  of  different  density  and  reiraciivc  power.  A 
trace  of  flaorescein  makes  the  path  of  the  rays  visible,  and 
show«  that  they  are  beat  tmv/  from  tbe  less  highly  refracting 
li^u  d  in  the  region  where  diflosioa  ii  uking  place:  By  care* 
fuily  po Atinjj  a  layer  of  carbon  bisulphide  on  to  one  of  chloro- 
form, and  a  layer  of  alt'jhol  on  the  top  of  both,  it  is  possible 
to  make  the  beam  describe  a  wavy  path,  due  '.o  alternate  re- 
fractions by  the  alcohol  and  the  chloroform,  both  of  which  are 
less  highly  refractive  than  carbon  faSiulpihide.  For  the  purpose 
uf  minntdy  investi^ting  the  process  aaother  aicanfement  is 
adopted.  Fwallcl  tayt  of  monocfaromatic  light  are  seat  thraugh 
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a  till  at  45  degrees  lo  ihe  horizon,  aod  pass  (hroii|;Ii  ihe  (lifTu- 
ston  vcHel  oa  lo  a  screen.  The  dividing  luiface  i>  indicated  by 
a  decided  VftmA  or  downward  bend  of  the  line  on  the  screen, 
which  bccoMM  pudaally  >•*>  pronoooced  aad  mote  erenljr  dit* 
triboted  «■  dURirioai  «|iiitiMt  the  naftwtiw  indices.  The 
amount  of  vertical  diiptaeeDent  «t  each  poiot  of  the  carve 
measares  the  difference  of  concentration  in  (he  region  traverKd 
by  the  ray.  The  constant  of  diffusion  can  be  calculated  from 
the  rate  of  change  of  the  diifution  curve,  and  the  diitplaccmcnt 
of  the  point  of  maximum  bending  indicates  the  lasser  diSusivity 
of  the  liquid  towards  which  it  lake*  place  Herr  Wiener  hat 
alio  raccesifiilly  apulied  tht  attbod  to  the  detemiiBatiaB  of  Iha 
thermal  conductivity  of  water  bf  photdgiaphhig  the  ^Anioa 

carve  in  various  stages. 

The  qneslloa  as  to  whether  iheie  Is  a  true  hycteieA  In  the 

cast  of  dielectrici  h.as  received  cunsidcrable  attention  lately, 
and  Arno,  llcss,  and  Janet  have  published  the  rciulls  of  exieO" 
-ivc  researches  on  this  subject.  A  note  b)'  M.  Charles  Borel 
in  (he  current  number  of  the  Campus  KtnJut  has  tome  beariqg 
OB  this  point.  He  suspends  a  disc  of  paraffined  paper  bf  its 
centre  in  fraot  of  a  plate  which  is  charged,  by  means  of  a 
rotating  commutstor,  alternately  positively  and  negatively. 
The  duration  of  the  ch.irge  was  o  006  second,  and  between 
charges  of  oppo^iiie  sign  ii  was  pal  lo  earth  for  an  equal  tntervals 
When  a  glass  rod  is  placed  on  one  side  of  the  dbc,  so  that  the 
plane  of  the  dise  and  the  aiis  of  the  rod  ate  psrallei  lo  tlielines 
of  force  of  the  field,  and  the  end  of  the  rod  nearest  thedntiged 
plate  is  sli);hi1)'  inclined  towards  the  disc,  the  latter  is  rotated. 
This  rotation  can  lie  ev^laincd  by  the  mutual  action  of  the 
rtsiilual  ch.ir(;e>  in  tlie  di>c  and  glass  rod  when  the  charged 
plate  is  earthed.  DiffercBt  specimens  of  glass  produced  very 
diiierent  resalts  oO  the  snspeitded  disc,  some  having  no  effect 
whatever.  Tlie  replacement  of  the  disc  of  paraffined  paper  bjr 
one  of  mica  had  tittle  efTect,  while  discs  of  pure  paraffin  or 
ebonite  showed  only  a  fi-cblc  ciTect.  It  was  found  tti.\t  rods 
formed  of  conductors  or  of  go  insulators,  such  as  eboaitc  aaU 
shellac,  produced  a  feeble  rotation  in  the  opposite  direction  to 
that  produced  taoA  dielectiio.  If  tiM  rotatioa  is  really  dne 
to  the  residaal  eleetrifieatton  of  the  disc  or  rod  this  rotation  in 
the  inverse  direction  niiy  be  expected  whenever  (be  rod  has  no 
residual  eli'ctritication.  i  he  effects  of  crystals  held  in  different 
directions  was  tried,  aod  it  was  found  that,  in  ^;cncral,  the 
deflection  varied  with  the  directioa  of  (be  crystal,  which  was 
Boraul  to  the  ebaigi^  pfaMe. 

H'lc/fmann's  Annaitn  for  May  cofttains  a  paper  by  Herr 
J.  von  Geitler  od  the  reflexion  of  electrical  waves  in  wires. 
The  waves  were  generated  by  means  of  the  amafement 
wed  bf  Biondlolt  the  secondary  circuit  being  conaected 
to  two  parallel  wires  280  metres  long.  The  variation  of 
potential  alon^  these  wires  was  racaiurcd  by  means  of  a 
dilleic-oiial  cicctiometer,  consisting  uf  a  doable  aluminium 
needle  suspended  by  a  quart/,  fibre  before  four  metallic  plates. 
Tltese  pistes  were  connected,  two  and  two,  to  (he  parts  of  the 
win  whose  dilbrenoe  of  potential  had  to  be  meaanred,  in 
sttGh  a  way  that  lh«  Mbnetlon  between  the  pain  of  plates 
tended  to  tarn  the  needle  In  opposite  directions.  The  experi- 
ments show  thai  if  .\  5crics  of  eleLirical  wave5  (ravel  .\tong  two 
equal  and  uniform  parallel  wires  there  is  a  regular  ims  of  phase 
and  partial  refexion  wherever  the  parallelism  of  the  wires  is 
destroyed,  or  whererer  there  is  a  diaoge  in  the  diameter  of  the 
wire.  Tne  sane  eflca  is  produced  by  joining  the  plates  of  a 
Condenser  to  the  two  wires  at  any  point.  The  curves  showing 
the  connection  between  the  electrometer  throw  and  the  length 
of  a  brancli  ciicmi  attached  tu  the  main  wires  are  of  a  very 
curioiu  form,  sad  owing  (o  (he  loss  of  half  a  wave  length  a(  the 
reflexion  at  the  end  of  the  bmndi  ctrcait  ia  one  case,  the  «r«e 

MO.  1231,   VOL.  44{] 


obi.-iined  when  tho  end;  were  separate  was  the  exact  iavetieef 
iha:  obuiiicd  when  the  ends  were  joined  together. 

Mr.  W.  Koe  contributes  (o  (he  Agriaittmnl  y,<urtuij,  of 
Cape  Colony  (April  6}  an  interesting  paper  on  some  of  the  ^ 
advantages  that  may  result  from  Irrtgatlon.  Most  water  ased 
for  irrigation  contains  variable  quantities  of  soluble  salts,  m  i-c 
especially  soda  salt*,  chlorides,  and  sijI|iUales,  not  taken  uj> 
largely  by  plants,  l-.vcry  application  of  wairr,  therefure,  ail  is 
to  the  saline  ingredients  of  the  soil — a  very  ditferent  eAecl  from 
that  of  excess  of  rain  water,  which  so  far  as  there  is  open  sub- 
soil fiw  it  lo  drain  a«ny  wotid  be  lihely  to  take  ORt  tathcr  lhaa 
add  to  the  tolahle  salines  to  the  soB.  This  mbdiief,  aeenani- 

lalion  of  salts  in  the  soil,  is  aj^^ravated  in  a  dry  air  land  where 
evaporation  ii>  great.  The  air,  acting  like  a  S[Xinge  on  a  surface, 
tak?s  up  (he  water,  leaving  the  accumulated  salts  in  the  surface 
soil.  But  this  snrfiKO  soil  is  as  the  sponge  to  (he  layer  beneath. 
CoDS(antly  after  each  water-leading  the  water  is  drawn  to  the 
surface,  and  ewpculed,  and  its  aMw«e  of  saiu  left  hehind. 
Obviously  (he  harm  done  by  this  aecnmuTsted  salt  will  depend 
on  the  nature  and  quantity  of  the  salines  in  the  water  used,  as 
also  upon  the  quantity  of  water  ap]ilied.  A  good  quality  of 
river  water  may  vary  in  having  five  to  twelve  grains  to  (he  gal- 
lon of  soinble  salts  (  more  than  this  t>ecomes  risky,  nrdem  the 
sub-soil  is  very  porous. 

The  Rugby  School  Natural  History  SiHrlety  has  issued  ili 
repart  (or  the  year  1892.  The  rcpoit,  a*  the  editor  explains, 
differs  from  those  of  previous  years  in  (hat  the  papers  included 
in  it  deal  solely  with  the  natural  birtoiy  of  the  iMighboorlwod. 
They  are  all,  with  «B«  maptiwi,  lefdntcd  from  th«  Roe.  W. 
O.  Wait's  "  Roghy,  Tnat  aad  IVsasnt,'* and  as  in  the  anaiatfe^ 
are  written  by  oTd  members  of  the  Society,  they  may  heie> 
j^arded  as  presenting  a  kind  of  sum maiyof  the  Society's SMfk 
from  its  foundation  to  the  present  day. 

A  r*PU  OB  the  Siyin  China,  by  Major  F.  M.  Raadall,  is 

included  in  the  third  volame  of  the  "  Supplementary  ^pen" 
of  the  Royal  (leographical  Society,  and  has  also  been  printed 
separately.  The  auihoi  knows  the  Chin  Hi!l<  well,  and  gives 
a  very  interesting  account  both  of  (hem  aod  of  the  tribes  by 
wfaicb  thiey  are  inhabited.  The  paper  b  aoeompanied  ^amsp^ 

Tki  new  instalment  of  the  proceedings  of  Oe  Gcologisu' 
Association  inclndes  the  preaideoUal  addraia  of  Prof.  J.  F. 
Blake,  delivered  on  February  3.  b  deals  with  the  hnaisof  the 
classitication  of  Ammonites. 

.\N  e^say  on  the  laws  of  heredity,  read  originally  by  S.  S. 
Buckman  before  the  Cottetarald  Fidd  Chih,  has  baea  tiaoalatad 
into  German,  and  issued  as  one  of  the  series  of  **  Darwioisiisdte 
Scbriften,"  published  by  Ernst  Gunther,  of  Leipzig.  The 
Geiman  title  of  Mr.  iiuckmao's  work  is  "  \  crcrbangsgcsette 
undihre  .'Vnwcndnng  aufden  Hcnsdien. " 

ME.SSRS.  Ckosby,  Lockwqod  akd  Son  will  issue  ia  afew 
days  an  English  edition  of  the  "  Handbook  of  th«  Sicam 
Kn^'ine.  '  l>y  Herm.  ILneder.  The  editor  and  trBBSlntOT of Ar 
liugJii>h  edition  i<  Mr.  H.II   1".  I'owles. 

"  .\  CoNTRiHUTioN  tn  [he  CKi  iinslry  and  Physiology  of 
Koiii«e  L«avei,"  by  II.  T.  Brown,  F.R.S.,  and  Dr.  C.  M. 
Morris,  has  been  reprinted,  by  Meurs.  Harrison  and  Sons, 
from  ihe  "Journal  of  the  Chemical  Society,"  May,  1S93. 

The  Entomological  Society  of  London  has  issued  a  catalogue 
of  its  library.  The  work  has  been  edited  by  G.  C.  Champion, 
hon.  librarian,  astiticd  by  R.  UcLachlaa,  F.R.S.,  and  O. 
Sharp,  F.R.S.  Grest  additions  to  the  colleetioa  have  been 
made  >ince  the  last  priritcd  catalogue  was  published  in  (86t  ;but 
there  arc  sud  certain  deiiciencies,  ai.d  Mr.  Champion  expressed 
a  ho|)c  that  some  of  these  may  be  speedily  supplied  by  Fellows, 
and  (hat  (he  publication  of  a  separate  Appendix  may  tbtts  at  no 
distant  date  he  rendered  aecetsaty. 
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A  coMPREHKNSivt  aiuJy  of  the  n.nttre  of  »he  dissociation  of 
hydriodic  acid  gas  by  heat.  Hie  m  ini  >n>  :»f  equililiri'pn  nf  iln- 
<iiwociated  oonslilaenlt,  and  the  circumstances  under  which  rc- 
«MitlMBBlioB  ocean,  has  bwn  awte  by  Pror.  Victor  M«jp«r  tnd 
Herr  Bod«Bsiein.  and  tli«lr  mulls  ate  cootribatcd  tothe  eamnt 
namber  nF  the  Ptrifhtt.    The  invenication  wa«eftnil«e(ed  upon 

iiniilar  linc^  !•)  Pr./.  Ntr-yrr' .  rrci-nl  experiments  wynxi  gateou< 
mixtures  ofhy<lrogcu  ami  oxygen,  i  ■.■•nr,  ,,f  a  l.ir^;c  namber  of 
«qaal-sized  buiii*  connected  by  capiJlary  lubes  being  simul- 
taMDOtly  Ailed  with  the  pwe  gas  and  ctttHcquently  leaW  and 
•epasmlcd  by  Amon  of  tbe  ca|^Kaiica.  Ta  comnMnrinj;  ibe 
experiments  Frof.  Meyer  was  surprised  to  observe  the  compara- 
tive readiness  with  which  (^aseoas  iotline  and  hy  lr  ^jc-n  anile 
without  the  aid  of  [ilannuni  sponi^e  ni  other  conl|cn'^i^(;  ac;«nt«. 
Ifaglas*  taheconuiniog  a  little  iodine  it  filled  with  hydrogen, 
Haled,  heated  ta  a  fealta  «f  the  vapour  of  boiling  calpbur, 
and  after  cooliog  opened  under  water,  a  considerable  escape  of 
pent  -up  hydriodtc  acid  ga^  occurs,  and  the  water  immediuiety 
afterwards  aiCcrnU  in  the  tuhe  owini;  to  tlir  a'i'ir)r|)tinn  of  tlie 
remainder.  The  hydriodic  acid  for  x\\e,  purjMsc  ■>(  she  ex  peri- 
nienls  was  all  prepared  hf  the  direct  union  of  the  pure  elements, 
ina«much  a«  the  pia  prepuitd  by  the  iiaoal  method  from  iodide 
of  pKocpboms  mu  alwavs  fonnd  to  ooniahi  admixed  volatile  phot- 
ph.irns  ccimpi  .un  N.  The  prepiration  wascon'inrfef)  by  Vulinij 
the  mixture  of  m  linu  vnMour  and  hvdrogen  o»er  healed  platinised 
libcstos,  when  i;  "as  found  that  86  per  cent,  of  the  iodine 
eotcced  into  combination.  Tbe  product,  after  paasing  thiongh  a 
luitable  ves«el  In  which  llie  unoofflbliMd  kkHot  was  ooBdenred, 
ma  received  in  cooled  water,  the  |^  legenented  hf  mrmiOK 
tbe  fnmtng  aqueous  solution,  and  finally  freed  from  moictore 
byleadirij;  it  ever  phosphoric  anhy;1rMr  anil  frum  the  I.isl  tri  -cs 
of  free  iodmc  by  pas>5,iug  it  over  retl  phoiphorus  free  from  yellow 
pho^phoniii  and  lower  oxides  of  phosphoruii.  The  hydriodic 
acid  gas  thus  obtained  proved  to  contain  im  peioeptible  trace  of 
iapuritr.  Befinu  proeeeding  to  fill  the  faulhs  the  air  was  ex- 
pdleil  ftoai  them  meaai  of  a  current  of  pore  hydrogen,  which 
was  allowed  to  pass  through  them  for  24  hours,  with  occasional 
healing  to  near  ;hc  softening  point  of  th*  ^;Ias■^  in  cuder  tr>  remove 
the  film  of  condensed  nir  adhering  to  the  surface  of  tlie  glaa». 
The  hydrogen  was  finally  displa^d  by  pure  hydriodic  acid  and 
<hebnlbasealed.  Tbcae  eatrume  piccautiooa,  which  were  adopted 
in  order  to  secure  u  number  of  spceimeasorpure  hydriodic  acid, 
afford  a  striking  example  of  iheinfinite pains  which  are  rc<jisired 
10  effect  tbe  final  scttlcweot  of  many  of  tlie  apparently  simple 
psoMema  of  elanentary  cbemktiy. 

PRf'F.  Mevir  has  dcrinitely  .leciiieJ  the  question  of  the 
action  of  light  upon  pure  hydriodic  acid  gat.  Bulbs  exposed 
opou  the  roof  of  the  Heidelberg  laboratory  during  tbe  summer 
aeuthabecMMe  filled  in  a  few  days  with  large  bcilliaat  crystals 
^  iodtoe.  After  ten  days'  exposure  58  (>er  cent,  of  the  i;as  had 
been  di*toc:;»ted,  and  at  tbe  end  of  the  summer  i>i)  per  cent  , 
or  practically  all  The  fact  that  the  wavci  of  light  are  fcu 
afivf  in  ctTectinL;  dixMicialion  rcnJcrcd  it  imperative  that  the 
thermal  expe,im«ots  should  be  conducted  in  the  dark.  Tbe 
whole  of  the  above  experiments  in  connection  with  the  prepara* 
timi  of  the  gas  and  tbe  filliog  of  the  hatha  wcic  therelbre  con- 
ducted hi  a  dark  raom.  The  thermal  results  may  be  very 
briefly  summarised.  The  statement  in  text-hooks  that  hydriodic 
add  commences  to  dissociate  at  t&o  is  incorrect.  It  is  only 
in  presence  of  admixed  air  that  this  occurs.  At  310°  the 
decomposition  of  the  pore  gas  Is  so  slight  that  it  would  take 
J^ooo  honu  to  attstio  the  poiat  of  aMxtamm  disaociatloa  at 
•iicb  equilibrium  is  establishetL  This  point  was  determined 
indirectly  to  be  attained  when  0*1669  the  original  quantity 
cfpas  w.as  di-i-ociatcd_  At  the  temperature  of  ilie  vapijiir  nl  1m>!1 

ii^  mercnry  (J50')  equilibrium  was  found  directly  to  be  cstab- 
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lished  when  0-1731  was  decomposed.  At  394*  (boiling  relene) 
<;■  i';>7  "as  (i&soriatcd,  and  at  the  temperature  (4^S  )  of  hoiii-  g 
sulpitur  u  J150.  It  is  of  particular  interest  to  learn  tiiat  I'lof. 
Meyer  ha*  further  proved  by  direct  experiment  that  the  forma- 
tion of  hydriodic  acid  from  gaseous  hydrogen  and  iodine  pro* 
ceeds  at  atty  temperature  until  exactly  the  same  oondtiloo  of 
equilibrium  is  attained  as  in  the  corresponding  itimociation 
experiment.  Thus  when  the  synthesis  of  hydriodic  add  was 
CondiiLte  l  al  the  temperature  uf  sulpliur  vnjiour  the  reacli  ^n 
proceeded  until  only  0  21  of  the  elementary  gases  remained 
uncombinedi  the  same  amount  as  was  dissociated  when  starling 
with  th*  compound  gas  Perhaps  the  most  interesting  result 
of  tbe  tnvest^ation  is  that  ooneeming  the  rapidity  of  the  dts* 
sociation.  It  has  been  found  that  whenever  two  bulbs  of  equal 
size  are  hented  for  e(|ual  lengths  of  time  precisely  the  tame 
amount  of  decompositi'tn  or  of  formation  occurs.  The  reaction 
is  thus  found  to  proceed  with  strict  regularity,  the  amount  of 
dissociation  or  of  tyntheils  at  any  fitted  temperature  being  n 
direct  function  of  the  time,  and  capable  of  expression  by  ft 
simple  mathematical  fonnula  which  is  given  in  the  awoMrir  and 
which  is  amply  verified  by  u  Urge  mrabet  of  experintals. 

Nons  from  the  Marine  Biological  Station,  Plymouth.— Last 
week's  captures  indtide  the  Moltusca  EttUmn  distcrta  and 

KiHtan^^ti  i.'r.ini:!,  the  Isojim^a  A ni'iur.i  .ir;7i  1  ar.<i  A/uttira 
K'r^'yeri,  and  the  Hractiyura  EutynatHi  atpera  aod  J'vrtunits 
fmirmortiu.  The  gelatinous  alga,  which  hat  been  to  abundant 
in  the  townettmgs  since  the  beginning  of  April,  has  al  length 
almost  completely  disappeared.  Swarms  of  the  Leptomcduim 
ir/n/-  ffJllticiJa  (half  i^rosk n  :  ami  ( ';V,Vj  '.udf/ra  i'fu!l-gro*n  and 
roaiure)  have  repeaitiily  l>ren  tikun  ,  bat  foi  nomc  »e«ks  past 
an  occasional  specimen  ai  C<>/  vnicrfha  Hiitapis  has  been  the 
only  representative  of  the  Anthomedatat.  A  single  large 
/^i/^maaria  larva  has  been  obienred.  On  the  shoie  young  »• 
dividuals  of  this  year's  groerih  of  the  Nemertines  Ampldfonu 
!<uiiflornu  and  f.inmt  tfitetirm  ( =:  gtstrrtnsis),  and  of  the 
Crustacean  C,:r.irii/  'v,  //.i/  are  now  plentiful.  The  follow- 
ing aniraaU  are  uow  breeding: — Several  TertMliiJtr,  the 
Opisthobranch  J^Uthu  mftria  ;  the  Crustacea  VirbiMs 
partMt^  fi»rttums  marma^nut  SleHorkymtAm  fkalamgimm  and 

ThB  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  a  Common  Hedgehog  {Ermaetiutmnftuu, 
white  var.)  from  DerksMve.  presented  by  Mr.  R.  T.  HemoB- 
Hcdge :  a  Ruddy  Ichneumon  {/ferfittUt  tmltki^  from  India, 

presented  by  Mr.  Maurice  Welsh  ;  a  Oalllemot  {r.omvia  troitt) 
Hnllsh.  presented  by  Mr.  H.  B.  Hcwel^on,  K.Z.S.  ;  two  Ring- 
hai»  Snakes  {Se/^on  h.^niachries)  from  South  .Mrica,  presented 
by  the  Rev.  G.  H.  R.  Fisk,  CM  Z.S.  ;  UO  Aurora  Snake 
{,Lamfr9pku  amrma)  from  South  Africa,  presented  by  Mr.  T. 
E.  Goodall ;  a  Levnilfamt's  Annmn  {Ckrytatit  ItfoitbmH)  from 
Mexii:(\  a  Grey  Pariot  (A///<K-«/ ^Ti'Morin)  from  West  Africa, 
a  Caiduial  Grosbeak  (CttriHnalis  :  ir^iniau-.'),  a  Rose-breasted 
Grosheak  {Htdymctts  ludircicianu  \  from  Norlh  .\metica, 
deposited  ;  a  Jaguar  (/V/u  oma,  9  }  from  South  America,  two 
Striped  Hysenas  {ffyttma  ttriala,  S  « )  from  North  Africa,  a 
Black-necked  Swan  IC^guut  mgru^lis,4)  from  Aniajciic 
America,  twelve  Green  liiards  (tMtrtu  widi^  South 
European,  purchased. 


OUR  Asmn.vo.^ficAf.  cofJ'.^f.v. 

Tiii:  fccLII'iE  OF  Ai-Kli  1S9;,.  M.  Hii:.aii'i  m  cnmimmi- 
cates  to  Comftti  Kntdu:  for  May  23  (No  ^\  '  x  tuici  [>rfhnunaTy 
account  cf  his  r)tv«.etvatiot>H  m.i.!.-  .lunni;  rl;is  lo'.ii  eclipse  of 
the  sun.  I  he  si.iti.in  he  ovdip.ed  «as  Joal  (.iprroximaiely 
Locgitudc  th.  16m.  38s.  E.  of  Cans,  and  Latitude  14  9'  ) 
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and  ihe  observations  were  made  from  the  Oiii«!  va(ory  erecMdbj 
the  Expedition  of  the  Bureau  des  Longitudes.  With  an  eye- 
piece magnifying  190  times  he  objerved  »e»eral  occoliation*  of 
solar  spots  by  the  moon,  and  in  about  fifteen  cases  he  notice  \ 
the  phenomenon  that  is  eauivalent  to  that  seen  in  observations  of 
the  Transit  of  Venus  mt\  \:nr>«  n  iu  the  Wack  drop.  It  was  pro- 
duced, he  says,  not  tjiily  .i"  the  cnlAc;  of  i.ii^c  -ip o'.s,  but  at  the 
prjint  nf  enntact  of  small  ones,  .■xmi  even  i>f  (tit-  sitii]ilf  filaments 
forniinp  the  ]icnunibr!e  of  spot-^.  llij^'mrclan  alsu  ni;Kle  a 

special  ItMjk  tur  ilic  phenomena  kni.>wn  as  iliily''-  lieaiU,  some- 
times seen  whrntlic  sun  has  In-cn  rfiiuccil  uj  a  vt-rylinc  crescent 
by  the  advance  of  the  lunar  disc,  Iml  from  all  scl  )un'.s  he  seems 
t!i  tiave  lieen  iinal-Ie  i-i  M-e  Ariy  tiacv  'if  lliem.  A  soarcli  round 
the  sun  foi  an  intra-Mcrcmtal  ;)Ianct.  wiih  a  (clcsco]ie  t;:ving  a 
ficM  of  25',  \va^  al  11  niai'e,  hut  with  ivi  •^uii^:'.li.-ti.)ry  tf^ult,  sinci- 
he  .jys  iha(  hi>  insliuiiient  was  not  suiieii  foi  thai  purpose  :  ibe 
negative  result  thus  obtained  affords  nr<  argument  at;ainst  the 
existence  of  such  a  body.  The  duration  of  totality  lasted 
exactly  4m.  is. 

Fini.ay\  Comet  (1886.  VII.).— The foUowiag  m  tbc  current 
cphemeris  of  this  peiiodie  COmct»  W  giWB  In  AtttMtmitcht 
Natkritkttm,  No.  3164 : — 

12/1.  M.  T.  J^trii. 

h.  m.  «. 
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AvROKA  Okikvations.— la  the  CTCOI  of  LiMt.  F«My's 
cxpaditiao  lo  «  hfgli  tiaiion  in  North  Gieenland  (aboBt  L^. 
7r  3Cf  N.  Hd  Lm(.  70'  IS'  W.),  where  regahr  obwrrations 
of  ih«  Mvm  win  be  nndet lakcD,  it  it  hopied  lhal  evetyone, 
wherever  be  nay  be»  will  help  10  tepplemeol  iheie  obserratiom 
bv  noting  hintieir  the  time*  of  abseoce  and  presence  of  Ihit 
inenomenon.  With  su  many  workers  in  so  many  lands,  it  is 
needlcieto  say  thiit  a  system.nic  method  of  recordini;  what  is 
■eCB  ibould  be  followed.  With  the  intention  of  supplying  this 
demand,  Mr.  M.  A.  Veeder  has  iuued  a  set  of  blanks  similar 
lo  those  that  will  be  used  in  the  expedition,  so  that  when 
properly  filled  up  comparisons  can  be  made  in  detail.  In 
addition  to  the  investigation  of  the  local  distribution  of  the 
aurora,  it  is  hoped  that  the  eicciro-magnctic  conditions  of  solar 
origin  may  be  more  inquired  in'o,  an<l  it  is  on  this  account  th.it 
these  circulars  have  been  sent  to  both  solar  and  magnetical 
observatories  as  well  a*  to  ini!ivtfh!.i!  observers.  As  for  the 
Arctic  records,  they  will  be  connnu  His  whenever  observation  is 
poH-ible,  relays  of  observer^  cinuHcii-d  with  the  expclilion 
relieving  each  other.  In  makui,;  mi,  h  i>!>servations  ii  is  cnriha- 
siswl  here  that  minute  dc«:ripti'>'is  I, f  ihf  formati<in  of  anrhes, 
strcMiicrs,  |>ri»iii.ji ic  Colour*,  and  llic  'iLo,  .^ccmn j)an\  ln^;  such 
variatiuns  m  the  extent  of  ilisplays,  are  of  in'crovt,  but  arc  lar 
less  important  than  that  the  tinir'<  --tifiiili!  tie  w  Ak-A  as  accurately 
as  possible.  Any  one  desiring  these  bUaks  cau  be  supplied 
directly  by  ftppljlingto  M.  A.  Veeder,  New  York. 

The  Constant  i>F  .\BSRItAT|ON. — Prof  Chandler,  in  tbc 
AstrMomUoi  74>«rw<i/(N&  396ji>  elves  the  third  of  his  roost 
important  papers  relating  to  the  constant  of  aberration,  treating 
in  this  article  specially  of  .Slruve's  rrime-Vertical  Obsers'a- 
tion  =  .  (R40-55,  from  the  new  point  of  view  with  respect  to  the 
vr!rt;iti>in  of  latitude.  In  this  discussion,  in  addition  to  a  direct 
Sdltui oil  flu  .ill  the  unknown*,  he  hss  nifle  an  indeterminate 
one,  oiiijiloyint;  'iiL-  c  .lutants  pertaicuni:  t  i  the  427-day  term, 
and  cxj>re»s(Dg  the  u;ikn  iwn*  ifs  (eriiw  of  )'  and  t.  As  resjard* 
the  former  solution,  i'-ii|ili    hil;  rv.i:  loas  of  th'-  'even 

Stars  from  the  years  1S40  4J,  the  value  ^ht  oli-.rrv.ui.jii's  ob- 
tained is  2o""533,  Struve'si  ..ilm-  f  o  n  :li  N\iiir  [;iir,  ral  being 
20  "'445,  and  for  the  whole  rla  i  It.im  1640  55  the  aberration  is 
30"  514.  This  lasion  11'  .  value  would  be  the  "definite 
value  from  Struve's  Hriuie  V'erticil  Observations,  if  we  accept  the 
direct  solution  as  the  best."  but  he  say*  th;  in  L  lfrniinMt  solu- 
tion throws  doubt  upon  this  p:)ini.  The  definite  value,  as  given 
by  this  solution,  gives  20"°48l  -♦-  O'lll/  t-  O'JJO; ;  and,  since 
as  yet  the  most  probable  values  of  these  coouanis  are  Dot  known, 
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those  of  the  427-day  period  applied  to  the  special  case  of 

'  Pntnris,  which  were  incfcf-enilent  of  the  aberration,  ^re,  an 
;  this  assunijjlion,  20  '474,  a  value,  a-  will  t>e  iMliced,  vinaKcr 
than  that  l,>y  the  direct  solution.  The  value  20  -500  for  Lbc 
aberration  corjstant  is,  accorciin^;  to  I'rot".  Chandler,  too  ijreal, 
as  inferred  from  the  discussion  here  ;;;ven.  .\s  a  "  matlet  o< 
interest  "  he  gives  the  values  of  the  aberrations  deduced  Una 
;  the  observations  of  the  several  stars  made  in  1S40-43. 

I  The  Astronomical  Day. Is  it  desirable,  all  intereiu 
considered,  that  on  .And  after  January  1,  1901,  the  astronomical 
day  should  everywhere  begin  at  mean  midnight  ? "  This  it 
the  question  that  h.«  been  i>yt  forward  by  a  join:  committee 
of  the  Canadian  Institu'c  and  the  Astron<jniicil  and  Physical 
So«ciety  of  Toronto,  atid  printed  in  a  cirwular-letlcr  addressed  to 
astronomer-  of  all  nalion».  Many  of  our  readers  may  leroem- 
hcr  thai  as  far  tiack  as  lS.'s4  llie  Washington  In'erTt^-tionaJ 
t  'onfeii-iKe  cairied  unanimously  the  following;  revjUr  r  r,.  there 
I  f-rint;  representatives  of  twenty-five  nations,  ■'  counting  amoitg 
;  them  several  astronomersof  worj<l  »  ide  fame,"  that  "  the  confer- 
'  cnce  expresses  the  hopethata*  s^on  a~  may  lie  ]>raci icablc,  the 
I  astronomical  and  nautical  days  v^iT.  be  arranj;ed  everywhere  to 
I  hefjin  .11  mean  midnight."  That  the  astroiiunuc^il  .ir.  !  civil  day 
I  should  slarl  together  at  the  same  m  imcn!  seems  witliout  doobt 
the  right  tnelhod  of  procedure,  (or  what  ji  gaiucii  really  by 
reckoning  the  astronomical  time  from  noon  and  the  civil  from 
the  preceding  midnij^bl  ?  It  is  true  that  changes  will  have  to  be 
■Mm  in  Ihe  Hmrtttrnt  Almamitt  nod  all  (och-like  jear-bonkSt 
boUiMiiMeaical  md  aanlleal ;  but  «n  the  aaminptloo  ibat  the 
duai^hiBaditiinltniMoiulj  bjall  nationi,  and  lakinf  hMo 
■ccooM  that  eneb  achmn  cannot  conte  into  vogne  for  liv«  «r 
rix  yean  on  account  «f  the  fact  that  these  books  ate  printed  a 
few  jean  in  advance,  there  seenu  really  ito  difltodtjr  ahead. 
The  suggestion  that  the  change,  if  made,  should  take  place  with 
the  change  of  the  century  seems  to  be  an  excellent  epoch  for 
such  a  transition,  for  besides  giving  time  for  a  thorough  dis- 
cussion of  to  important  a  question,  it  will,  as  Otto  Struve  says, 
"  stamp  itsetf  on  the  nenory  of  all  who  hereafter  would  be 
busied  in  the  inreitigationi  in  which  exact  chfondogj  plaji  a 
part." 

RovAL  Observatory,  Creekwicn.— The  Aannal  Viitts- 
tlon  of  the  Rnval  Observatory  at  Greenwidl  by  the  Board  of 
Viiiton  lakes  place  m.  Saturday,  Jane  3  next.  The  QbumMtf 
will  be  open  for  intpcdinn  at  3  ji.ni. 


CIuOUKA i'/IICA L  NO TES. 

Dk.  NanskS'  writes  confirming  the  statement  made  in  this 

column  as  to  the  hasclcssnes'i  the  asserlir>n»  regarding  the 
failure  of  his  espeduion.  Ilei-  miikiii.;  rnpiid  progress  with  his 
preporalions,  and  exiKClstosaii  m  the  f  ram  on  hisgreat  venture 
on  JoneaOb 

The  most  recent  change  of  name  in  Africa  it  the  .idoptioo 
of  the  official  title  Niger  Coast  Protectorate  for  what  was 
ptevioasiy  known  as  the  Oil  Kiven  Frotectarale,  compdsingtbe 
eoaatward  part  of  the  Niger  ddla. 

Natai^  which  has  been  a  Briliib  colony  for  lilhr  yeaiij  hna 
entcfcd  npon  the  final  stage  of  colonial  iadcpenaence  Iqr  Ihe 
adoption  nf  lespomiblc  govemmeiil.  It  itcapeeted  that  thia 
step  will  lead  10  a  rapid  dcvdopmentortheresoBrcesoftbe 

country,  and  a  considerable  extension  pf  -is  nilw.ip. 

TllK  Antarctic  whaler  HaUna  put  intu  l  ortUjid  Ko,idi  for 
coal  on  May  25,  and  reached  I  >undec  on  May  3a  being  the  first 
to  return.  Mr.  W.  .S.  Itruce,  who  was  on  board  as  surgeon  and  in 
diMiMof  •oieniitic  observatkmst  reports  that  the  homeward  trip 
was  favoured  by  very  fine  weathen  He  confirms  oar  fear  that 
opportunitir^  foc  KicnUlic  work  had  often  to  be  lost  on  accoont 
of  the  purely  comaMrctal  character  of  the  trip,  and  the  rigid  ia- 
terprelatioD  of  hia  fautivciions  by  the  ca]>t.ain.  An  acconnt  of 
the  voyage  sod  It*  rcMlis  will  probably  be  given  to  the  meeting 
of  the  tiritish  Association  at  Nottingham.  On  the  rctum 
journey  .1  scries  of  floats  was  thrown  overboaid  from  the  ABt> 
arctic  iee-marKin  to  the  equator,  in  order  to  endcaraar  tO  get 
light  on  the  direction  and  speed  of  the  current  Theloweat 
iur  temperalare  esperiencetl  amongst  the  ice  was  21'  I-'. 

THanewnamberoftbe  do^^ra/AuaJ  jftmrmil  publishes  aa 
old  nintle  of  a  coamtna  of  th«  Royal  Geogmphieal  Society 
beM hi  1845  loooniidec ihenonendatwe  of  the  oecani.  At 
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tbitHMling  Sir  John  FmikKBtook  parr,  and     bt  iiiM  on 
hit  bit  Myagt  shortly  afterwifds  it  to  pooible  that  hit  absence 
pivvcolcd  tbe  matter  (imm  Mm  fiirttier  dtMniMd.   The  pro- 
vUonil  resoItttJoo  eome  to  bf  the  coamittee  was  to  give  the 
following  oamcf  end  llntttto  ibe  oceaos: — Arctic  Ocean  and 
Antarctic  Ocean,  to  the  waters  lying  within  the  Arctic  and 
Antarctic  Circles  respectively.    The  Atlantic  and  Pacific  Occam 
stretched  from  tbe  Arctic  to  the  Antarctic  Circlen.  and  were  < 
•eparaled  frMB  etcb  Otbcf  by  the  meridian  ofCape  Horn.  The 
tr.dUn  Ocean  extended  from  India  to  the  Antarctic  Circle, 
divided  from  the  Atlantic  by  the  meridian  of  Cape  Agullias  and  , 
from  the  Pacilic  by  that  of  the  south  point  of  Ta<mania.  Mr. 
Arrow^mith,  the  eminent  cartographer,  w.is  present  at  the  meet-  ' 
:r;;;.  nin!   it  i";  cuitr.miry  i;i  Cfintincnt.il    wnrSi<  fn  refer  thi«  ' 
■ystcmallc 'IctiiuWi.n  til  I  he  i'Ct-'.i:i-  I  i  liiiM.     As  .1  tM ii  ler  of  fact  , 
hi  -  maps  h.id  .n  great  deal  todo  with  ihc  noiiiciiciature  acc^uirin;; 
po|-Luartiy      The  Cuniniittee  prupoir  !  a  •.lijile  »ub  rilvi*ion 
the  Ailantic  and  Pacific  into  a  northern,  southern,  and  inter-  , 
tropical  )  III  I     Thit       not  come  into  geaeml  ase.     It  is  time  > 
that  the  ')iic^!iiin  of  or(»anic  nomenrlaMire  iiho»«ld       seriously  , 
C  >^'-;'Icririi  .i^.Tin,  nii'l  tt;at  tlit-  murf ih( ili i^y  and  iihysii 'In^y  of  ! 
these  great  leaiurr>  l>e  taken  into  acc  >unt  as  well  a*  their  ^ 
■vpcrficial  omUnea  in  detcmioinc  a  scieiuUic  classiftcation.  j 


THE  IRON  AND  STEEL  INSTITUTE. 

A  MEETING  of  the  Iron  and  Steel  Inttiiute  waa  held  on 
Wednesday  and  Thursday  of  lait  week.  May  24  and  25. 
nt>e  wu  a  somewhat  short  pra^gramme,  only  five  papert  beim 
Mthe  agettda,  .ind  one  of  the«e  waa  not  rea'l.  There  were, 
bowevcr,  two  additional  papers  afterwaidfl  bmught  in,  but  they 
were  only  read  by  title,  and  as  they  were  not  diKUSsed,  had 
»ery  little  influence  on  the  proceedioi;s.  The  pnpen  read  were 
u  follows  : — On  the  elimination  of  sulphur  from  iron  and  steel, 
by  J .  E.  Stead,  of  .Middleshrou|;h  ;  oii  the  Saniter  process  of 
desolphurisation.  hy  V..  !I,  S-inifor,  \\'i>jr.  ;  nn'.e'i  i  r:  puddllnj; 
iron,  t»y  John  Ht-.ni  ;  -it;  :lir  rccDnlini;  p)  r meter,  !■)'  I'rof.  W. 
M.  Koberts  Auitcn.  ( in  thf  nicMii-rr-i  :i-^vrr,lsliri^;  uri  Wednes- 
day njornm;;.  the  l"rr-iiicnl,  Sir  !■  ri'dt-m '■.  .Mn'l,  in  t  -ipied  the 
■,h--»ir.  .niti  the  usanl  h  tm  il  luisiness  ol  reading  the  rainulcs  was 
iii'-i  ur.dcrtnkcn,  nficr  which  the  report  of  the  Council  w.n  read 
I  y  the  >icri  t.ii)  ,  from  which  it  appears  that  the  .idvance  of  the 
n'.tit  ;'<r  in  rt.->|fecl  to  membership  ha<  not  been  altoj;ciher  satis- 
ficiory  at  Ule.  The  resignation  of  thf  secretary,  ,\!r.  leans,  | 
was  also  mentioned.  Tht  ipjnriii!)!!)  Vi;>,  tieen  taken  by  ihe  1 
council,  of  Mr.  Jcans's  reiucuicr.l.  tu  louiiduce  some  tnodifi- 
cations  in  the  secretarial  and  editorial  arrangements,  Mr.  . 
Bennett  H.  Urougb.  an  Associate  of  the  Royal  School  of  Mines, 
who  has  for  some  time  pa<»t  been  an  assistant  professor  at  the 
Royal  College  of  Science,  ha*  been  aj>|ioinied  to  the  olTice 
of  iceretaiy  and  editor  to  ibe  imiitate. 

Sir  Frederick  Abd  neat  eviaeintcd  the  preaidential  chair, 
wUcb  vw  tbe*  «M^ied  iv  Ibv  E.  Windiar  kidwrda,  the  new 
peeaUeM.  Hr.  Rlduirdt  kancxeelleM  i^reicniniive  of  the 
piaeUcnl  atcel  maoa&ciarei',  having  been  engaged  in  Ihe  iron 
and  atcel  iradea  all  his  life.  He  was  for  aome  time  naaager  at 
the  important  sieel  works  at  Eston  in  Middlesborooc^.  Some 
time  ago  he  vacated  his  position  there  to  ta'>,e  the  ntanagencnt  | 
of  the  Lowmoor  Iron  Wotkt,  an  cauhlithmcm  alaoit  cuusical  1 
in  its  antiquity,  in  an  indaatry  which  baa  been  ao  entirely  re>  i 
formed  within  the  last  few  years.  I.owmoor,  however,  keeps 
to  its  old  tndilionaand  still  produces  best  Yorkshire  iron  in 
tbe  manner  practised  from  a  period  extending  back  into  the 
early  days  of  iron  manufacture,  and  this  in  spite  of  the  improve- 
ments and  advances  made  in  the  manufacture  of  mild  steel. 
Mr.  Richards  having  been  conducted  to  the  chair,  at  once  pro- 
rf<de»!  to  deliver  his  insuKitrsl  n  ldrc^^  Ono  of  the  most 
imr-.ftint  parts  was  his  rofrrenct-  Id  the  rrni:irkable  extent 
io  which  English  steel  is  made  from  forcagn  ore.  h  \t,  cif 
coarse,  unnecessary  to  state  at  any  length  the  re: -  ^n  l  .r  ih.., 
a.*  the  fact  most  he  well  known  to  nearly  nil  our  readers,  i  he 
r.  ;i  lie ^  .,r  lUitMn,  ij:u,r,  whith  Our  engineering  suprcmacfy  was 
.--0  i  in^  iu;i[  osc'i  lu  rc-t,  i'.,  wrh  some  nf>t  very  imp'trtant  excep- 
t.  ur.httcl  fur  the  )ir  ."iuLtion  uf  in^ot  imn,  n\iirc  generally 
''.;ii,*-n  ,1,  l;-s,cmcr,  rn  niilti  ;tt.-iL-h  Thi;  i;hitjf  rc-.i^on  for  this  is 
■h.j  c  jn-ii'l'-ral  lt  i  crccnt.i^jc  of  j-hQiphiirT;-  it  idiii^u  k.  We 
juvc,  iiowcver.  in  Laacuhirc  and  Cumacfland,  lixmatitc  1 
ore'i  which  are  of  a  suitable  description,  but  these  are  not  \ 
so  largely  worked  as  at  fir^it  might  be  thought  (hey  would  be.  j 
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and  Ibe  balk  of  btmalite  ore  feqnired  for  atcel  making  in  Eng- 
land is  brcoght  from  Bilbao,  in  North  Spain.  It  lias  been 
genetally  thought  of  late  that  these  deposits  ate  heiog  tepidly 
exbauited,  and  thongh  the  use  of  calcium  will  perhaps  somewhat 
extend  ibelifeof  tMMlHdy,  Ibe  end  may  be  sitHicienily  neai 
to  Ihe  present  lime  to  make  it  worthy  of  the  serioas  considera* 
titm  of  steel  makers.  .  In  Ibe  basic  proceai,  tbcre  is,  however, 
a  means  by  which  our  native  phosphoric  ores  can  be  rendered 
suitable,  to  a  large  extent,  for  steel  making  purposes,  and  the 
successful  working  of  the  basic  system  is  therefore  a  matter  ot 
national  concern.  In  England,  the  process  has  received  serious 
opposition.  Perhaps  we  have  been  over-con«erv,itive  in  tlv; 
m.ttler  ;  or  perhaps,  on  the  other  hand,  wo  h.ivr  i  r  j 

mire  th-xn  salutary  caution.  However  ihi^  nny  In-,  ilie 
(jeunjns  h;(ve  gone  far  ahead  ill" -.1^  m  iln-  [iK-itliiction  nl  basic 
'tccl.  Cicrmany,  like  Eng).inil,  h.;^  l-ir^e 'le:K.»irs  1.:'  phi  .'[:lioric 
(ire  .md,  unlil,c  England,  III. t  ih  it  tiee  x.m  rmn -lunicatign 
t%uh  Spain,  which  has  icniii  reil  the  mrn  rtation  ol  li.>*m.i;ilc 
ores  a  matter  of  liillc  il;lTiciiliy  .in  i  tti.i'l  expense.  It  was 
natural,  therefore,  that  U«fiij.i:.y  ihuuld  U»;e  hold  of  the  new 
system  with  less  caution  and  more  vigtiur  than  the  English  steel 
maker*,  but  the  result  has  been  somewhat  antagonistic  to 
English  interests.  .\Ir.  Windsor  Richards,  in  his  presidential 
address,  told  us  that  the  wetl  coast  of  England  has  raised  2j 
mlllioDtoni  of  ore,  free  from  phosphonw,  and  con  l  ]  .1  ibly 
itwreaae  dial  qiaatiiy  to  produce  i\  millioa  tons  >'i  iron, 
sboaM  Ibe  demand  ari»e.  Daring  ihe  twelve  monihs  endiog 
December  189a,  the  quantity  of  »t«cl  made  in  Englana 
was  406,8j9  tons.  In  Germany  and  Lnxcmbnrg  3,013,484  tons 
of  ueel  were  made  from  pbo>phoric  ores. 

Mr.  Windsor  Richards  is  now,  as  we  have  said,  an  "iron- 
man,"  which  seems  a  cu^iou^  thing  in  the  picicnt  <l.iy,  afiei  he 
has  held,  perhaps  the  most  important  position  of  lii>  lime  in  the 
steel  trade  ;  howeirer,  there  i»  yet  a  large  demand  for  Lowmoor 
iron,  and  the  old-fashioned  melho<U  of  produciion  are  stilt  in 
vogue.  Of  this  he  gave  some  very  interesting  pariiculars.  The 
address  dealt  at  some  length  with  ihe  itnestion  of  over-produc- 
tion, and  it  seems  pretty  evident  that  our  facilities  (or  making 
sleel  ate  f.ir  ahead  r.f  ihe  demand  for  the  material.  In  >p;te  of 
this  money  is  .still  being  expended  in  stctl-making  [danr, 
although  >o  large  a  part  of  that  already  existing  is  at  present 
lying  idle,  and  appears  likely  to  do  so.  The  year  iSgi  was  in 
many  respects  one  of  the  very  worst  the  tiou  and  .steel  industry 
h.ls  e  'Ci  l.ii'nvn. 

Thctwopaprr-  hy  Mr.  S'e.i  1  nnt!  Mr.  Saniter  on  the  elimin- 
ation of  sulphur  fp  ri  iii):i,  wr  ri-  c  iR'fibulions  of  gre.Tt  value. 
The  subject  isoncul'vcry  e  n  ^l  iera' lie  iniporlancf  ,and  fori  u nit ely 
has  been  occupying  the  itteiilii  fi  i  I  im Mll  ir^i-t,  for  some  time 
past.  It  would  he  impossible  J(»!  u-.,  in  i.ti-d  notice  (^f  this 
kind,  to  give  nn  abstract  of  these  two  papei!!  ;  indeed  they  .ire 
only  complementary  to  papers  already  read  by  tlie  authors  at 
former  meetings.  Calcium  chloride  is  the  purif) in j  material 
in  admixiuie  with  lime,  and  the  process  is  adapted,  either  for 
purifying  Anid  iron  or  pw  iron  direct  from  tiie  blast  fur- 
nace. The  proeest  la  e&eted  by  running  the  llnid  metal 
into  a  ladle  having  a  layer  of  tbe  pnilfyiiig  materials  on 
Ibe  bottom,  and  afterwards  running  the  metal  into  pigs  or 
plate  metal  for  snbseqvent  nse  in  the  pii<ld!ing  process ;  or  the 
crude  snlphury  pig  may  be  treated  in  the  riasic  Siemens 
fiimaceor  Bessemer  oonveiler,  with  the<lesulphurising  mixture. 
Aboot  i  cwt.  of  cmdecalcmm  chloride  is  used  per  tr>n  of  »teel, 
n  conjunction  With  an  eacess  ollime  alx>ve  that  which  isasually 
employed  ;  the  cost  of  tbe  calcinm  chloride  is  aboM  3S'>  per 
ton.  .Vbout  70  per  cent  of  snlpbar  can  be  removed  Uom  the 
charge  of  metal  in  an  open  hearth  furnace  by  this  process.  It  may 
be  .added  that  the  process  is  in  practical  working  at  Wigan.  What 
we  have  already  said  with  regard  todephosphorisation  of  ore  in 
its  bearing  on  the  use  of  our  native  ores  also  app!ie>  tr  1  j-rat 
extent,  to  dcsulphnrisation,  and  although  Mr  .'^in  itr  .;  .  -  no; 
-t.ind  ;ih~n?  in  tbe  introduction  of  adtsulphutismg  (iiL«;t*>,  liiere 

n  .  it  I>t  that  he  has  rendered  this  country  coosicrcrablc 
service  liy  his  efforts  in  this  direction.  The  reading  of  these 
two  paper .li,  together  with  the  introductory  business  and  the  presi- 
dential a<ldrc&s,  occupied  thf  Hhfili»  r^fthe  Wcdne-«lay  sitting, 
and  the  discussion  on  l.i.'li  p  i,"-'-  \vi.  t;iken  jntntly  on  Thursday 
morninj^.  The  cbi«:l  ^uini  ijistd  wa»  whether  ihe  procesi  W'as 
one  reipiint  -j  -uc  h.  delicacy  in  manipulation  that  ordinary  work* 
men  could  r.iit  he  tiusted  to  carry  it  out  soa*  to  produce  tiniform 
result*.  Whether  this  objection  will  be  fatal  lime  will  show, 
but  the  general  opinion  appeared  to  Le  thai  by  employing  fairly 
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•killed  workmen  tlic  dliticiilii!!!.  of  minJpulntiMii  w  ere  not  ■;i.ieh 
as  coij|()  noi  li<  got  ov!.  r,  anil  tlijt  iaiily  usiUufm  rcsulti  would 
foll  iw  re.isimmble  c»rc  in  working. 

The  titrxt  buKine»s  vi^j  '.he  luading  of  Prof.  Roberts- Austen's 
paper  on  the  recording  pyrometer.  It  will  be  remcmber«d  that 
\t  the  annual  meetim;  of  two  yts'S  ago,  Piof.  Roberct  AaMen 
gave  a  dcfcription  ofthc  Le  Cnaulicr  mpiomfter,  and  the  appli- 
cation of  it,  vitieli  he  had  inlnMliiMd,  hy  whldi  it  was  adapted 
for  tecoidfoc  work  in  blast  fnnnce  pmeike.  The  ohject  of  ihe 
nrcaeat  paper  was  to  give  tone  (wrtienhwa  of  the  nott  veccot 
fonR  of  this  reeoirdiDg  pyrometer,  wbifeh  Prof.  Robertt-Awtcn 
has  deviled.  At  the  reqnot  of  Mr.  E.  P.  Martin,  Maaagii^ 
Direcloir  of  the  Dowlais  Iron  Works,  CardifT,  an  instrument  was 
■Mide  and  put  into  operation  as  a  means  of  recording  temperature 
of  the  blast  in  an  iron  smelling  furnace.  The  spot  of  light  from 
the  mirror  of  a  galvonomeier  is  thrown  on  «eaiilised  paper, 
tiie  paper  itself  being  traversed  at  a  uniform  speed.  In  this 
wajr  tl>e  record  of  temperature  at  all  limes  is  obtained.  The 
author  gave  an  in.stance  of  the  value  of  the  instiumeni.  The 
blast  to  the  furnace  in  question  Kas  supplied  by  a  number  of 
hot  blast  stoves  on  the  ordinary  regenerative  principle.  When 
the  chequer  work  in  a  stove  has  been  hcatcl  uj)  sr.lli  :it nlly  an.i 
the  blast  is  first  turnffi  on  for  supply  of  the  furnace,  the  tempera 
ture  of  the  blast  IS  njLut.illy  at  its  maximum.  As  the  blast  cuoU 
the  chequer  work,  by  alistracling  heat  from  it,  the  tempiTatorc 
gr.iii  i  illy  l  itis,  and  it  continues  to  decrease  until  it  is  cunsi  lcicd 
<lesual>ic  lo  re  heat  the  stove,  and  then  a  new  siove  ^»}Icllc^i 
on.  It  will  be  seen  ihcrcf.itr.  lli.it  •.))<■  Irmptrralurc  of  the 
blast  in  the  main,  conmion  to  iwo  or  more  Moves,  will 
vary  regularly,  -^o  ih.u  :i  Kwwt:  (in  ihr  ih-ii;t.im  imlicating 
teniperatuie,  wiil  cunsui  ol  a  numhcr  of  uiurc  or  less 
steep  in^lm.iii(  ns  ;  in  fact,  very  much  representing  the  teeth  of 
;t  saw,  ~i  hal  would  be  the  normal  inclination  ;  occasionally, 
however,  the  gas  valvcsle.tk,  and  then  the  >tove  may  be  recnvin;^ 
hoi  gases  when  it  ought  only  to  t>e  pauing  air.  The  avciage 
tenpentttfc  when  thw  leak*  ttow  ia  in  aie  will  natunlljr  be 
h^^r  thMi  that  dne  tn  noether  atove ;  in  fac*.  it  will  be  heated 
«l  the  eipeuc  of  the  renaiaing  number  of  thenonpi.  The 
Kialt  Is  antaKoniule  to  regular  working  which  it  m  wmch 
dwired  In  b]a»t  furnace  practice,  and  ihnngb  the  eiriJ  effeci  may 
be  nentralised  by  the  heat  absorbing  property  of  the  large  mass 
of  material  in  the  blast  furnace — acting,  a'i  it  were,  as  a  fly- 
wheel for  heat — the  state  of  irregularity,  if  carried  to  excess, 
might  be  very  harmlttl.  It  ia  also,  of  course,  desirable  that  the 
blast  furnace  operator  ahoutd  know  at  tbi.-  eaiUest  time  when 
his  valves  aie  going  Wtoog ;  in  fad,  the  whole  system  upon 
which  the  Cnwpcr  Hove  is  based  bears  on  the  proper  reversal  of 
the  blast.  Prof.  Ruben  Austen's  apparatus  fulfils  the  required 
conditions  in  supplying  the  knowleidge  required,  and  the  in- 
vention cannot  tail  t«  be  one  of  thr  j;reate'!t  «ervicc  lo  the 
metallurgist. 

A  l>ai>er  Uy  Mr.  jo.'in  Hca^H  on  i?ufl.iling  iron  was  next  read 
and  was  followed  by  a  >iioii  Ji>.ctisMi>n.  alter  whichthemeeting 
concladed  with  ibe  usuai  votes  of  thanks. 


ROYAL  CEOGRAFHTCAL  SOCIETY 

ANMVERS.  f  A- )-  MEFTINC. 

'PIIE  .anniversary  meeting  of  the  Royal  (icociraplucal  Society 
'  held  or.  \[onday  atiernooii  was,  as  wc  anticipated,  excep- 
ti<jnaily  Iaii;e  .ini  representative.  The  re|  iir(  ol  tha  council  stated 
lb^(  llie  nien-.l>cr^lii:i  <>(  I  he  .Sfi<:ie;\  itn  the  1st  of  May  was 
;tfj<ii  including  aj  ladies},  a  r.ct  inLre.ise  of  166  fellows  since 
M.iy  iS'yJ,  being  the  largest  m-t  adiliiion  lo  the  membership 
(>!  I  he  -^ocipiv  since  1S75.  'i  hc  tuul  net  income  for  the 
ye.ii  u.is  :i5,0OO,  and  the  expenditure  i'yo^--  In  ailiiitii>n 
ttj  tlic  icrvicc*  performed  to  the  fellows  ami  ihc  public  by 
means  of  evcniij^  niecimgs,  the  use  of  the  Map  Koom  and 
Liltrary  and  the  publication  of  the  Geografhical  Journal,  twenty 
four  intending  travellers  have  received  inMruciion  in  practical 
astronomv  and  loule-survcying  from  Mr.  Coles,  ana  instm- 
ments  have  been  lent  to  elevca  tnvellen  for  use  in  all  pana  of 
the  worW. 

In  order  to  express  disapproval  of  the  wondawtltnlUbe  in  the 
first  iMragrapli  of  the  report,  wUch  tan  at  foliowt  t— 

MtmUrtkifi,—Th»  qoeatton  of  electing  Ladies  ai  Ordinaiy 
Fellow*  was  eeuidefed  by  •  Special  General  Meeting  cm 
April  S4th,  when  it  waa  decided  in  the  negative  by  a  consider- 
able nMjority.   The  Cotmcil  regnni  this  vote  (nntns  hereafier 
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lescinileil  by  a  General  Meeting!  .as  conclusive  against  ar.) 
fufllict  fifclion  of  Ladies  a>.  Ordinary  Fellow-,,  1!  he:-! ;  rfjttdi(< 
to  the  ct  th.':  I  I.-.'/ ,       c.'. , 'I'hey  conMiirt  that,  under 

the  circuiiiiiaiicc^,  all  ilic  kgal  cxjictisci  incurred  ia  touneciion 
with  this  important  question  may  equitably  be  defrayed  by  ibe 
Society,  and  they  liave  accordingly  provided  for  their  being  so 
defnyed. 

Mr.  Dlfadea,  seeonded  by  Colonel  Moniagne,  aumd  the 
rejection  of  the  report,  but  on  a  division  Mng  takeo  the 
report  WAS  accepted  by  a  large  majority.  The  nMdala  and 
otner  awards  for  the  year  were  then  preieoicd  as  follomra : — 

The  Founder's  Medal,  to  Pvederidc  CouTtney  Seloos,  in 
recognition  of  his  extensive  cxploiratlont  and  surveys  in  British 
South  Africa.  The  Patron's  Medal,  to  W.  Woodville  KockbiU, 
for  hi>  travel:-  and  explorations  in  Western  China,  Kokooor, 
Tiau'-ani  and  .N. li.  Tibet.  The  Murchtson  (irant  lor  1S93,  to 
Mr.  R.  W.  Senior,  who,  for  several  years  in  successioa.  has 
carried  out  a  most  laborious  duty  in  the  higher  ranges  of  Kuli: 
and  l^haul,  Punjab  Himalayas,  and  the  results  achieved  is 
point  of  accuracy,  expedition,  and  amount  of  work  done,  have 
?5een  «xc«'pii<inal  in  the  fat-e  of  great  hardships  and  great  phyjiea; 
dilhcLillies.  The  tiill  .Mcniuiial,  lo  Mi.  Henry  O.  Forbc?.  t  ■ 
In,  eN|>lor.-Hiun»  and  natural  history  ohjervation*  in  Ne» 
( iuinca,  ihe  Malay  Archipelago,  anil  the  (/hailiam  h>ljn  Is.  The 
Cuihdert  Peek  Grant,  to  Mr.  Charh-s  Hose,  (or  cxpl  »r*tio«i^ 
and  naluial  history  oliscrvaiioni  and  collections  in  Sai.iwaV. 
No-ih  Konieo.  Six  piizes  of  /'j  each,  .and  eipht  of  l'o,:ik  given 
by  the  Ki.-y.il  Geo(;cu[)hical  >i;.>cic-;y  to  Smdent^  in  Training 
C"llci;ci  for  iSri  ),  were  [irc.sen-ed  lo  the  ^ucccssl.;!  candidate' 
who  were  intioduoed  l.jy  Mr.  M.ickinder. 

A  ballot  was  then  taken  (or  the  elect irm  ol  officers  and 
council  lor  the  easuing  year,  and  the  list  proposed  by  ibe 
council  was,  as  usual,  adopted.  'I  he  new  president  is  Mr. 
Clements  R.  Marfcham,  F.  R.S.,  and  the  vice-presidents  are  the 
Hon,  G.  C  Brodrick,  Sir  Joseph  Hooker,  F.K.S..  Sir  John 
Kirk,  F.R.S.,  Dr.  W.  T.  Ulanfoid,  P.R.S.,  GenenS  R. 
Sirachey,  F.R.S.,  and  Captain  W.  J.  L.  Wharton,  F.R.& 

Sir  H.  E.  Cinni  DnflT,  the  retiring  president,  then  reed  the 
•onbtsaafjraddntitt  on  the  progress  of  geography,  in  which  he 
snramariied  thevariooa  activities  of  the  Society.  In  the  coortc 
of  this  h*  saM  that  during  the  fow  yean  ia  which  be  had 
the  hononr  to  be  presideoi,  he  had  seen  the  number  of 
Fellows  iocnnie  by  three  hundred  and  hfty-eighi,  and  they 
were  now  doae  upon  three  thousand  seven  hundred.  Before 
long  the  Society  would  have  to  lake  nio  the  roost  scrioc» 
consideration  the  acqui-ilion  of  a  new  domicile.  "  C>ii; 
constantly  increasing  collections  would  of  themselves,  as  1 
have  pointed  out  before,  ere  long  drive  us  from  our  present 
tiuarteri,  aod  we  have,  in  addition,  reason  to  believe  that 
even  if  we  coalt!  extend  our  br.rc)crs  where  we  bow  are,  on  »pf- 
thun;  like  reasonable  terms,  which  we  cannot,  cetl.nn  ch.inges 
the  hirceH  in  this  part  o(  the  town  would  ere  long  improve 
ns  oft  the  face  of  cre.ation.  Then,  although  the  Uni 
versily  of  Lundoo  ha-,  been  most  kind  to  us  in  lendinc  u?  their 
theatre,  and  although  the  character  of  our  pajierv  and  of  our 
publications,  as  well  .as  our  posi;i<m  .is  the  leading  ^;er.^raphical 
society  ot  the  world  make  us,  I  thiiil.,  not  unwoithy  recipienli 
of  the  kindness  of  a  university,  wiioic  opemiions  entrnU  over 
the  whole  of  the  Kriiish  Tmpire,  we  cannot  look  forward  to 
the  prc&cut  i,tatc  uf  lhin^%  canliouing  for  an  iudchnite  period. 
A  vote  of  the  Senate  might  at  any  time  put  an  end  to  it." 

An  epitome  of  the  year's  exploration — which  has  bees 
safficicatly  Keordedinonr  "Geogjiphical  Notes"  frowi  ««ek 
to  week— condnded  the  addiaia,  which  wna  received  with  gicat 
applaa*e.  On  the  aolioB  of  Lord  NonhbiDoik,  aeoMided  fay 
Sir  John  Lnbbocfc,  en  eothmiaslie  vote  of  thanks  was  paaned 
to  the  nitlrlflg  pnaident,  who  briefly  replied. 

At  this  stage  a  controversy  regarding  the  question  of  th«  ad- 
mission of  women  10  the  Society  was  started,  and  after  nowt 
spirited  speaking,  the  leading  oppooenls  of  the  recent  acthw  of 
toe  council  stated  that  thqr  were  perfeoly  prepared  to  cnacw 
with  the  wishes  of  a  raajonty  of  the  Society  as  ascetteioed  by 
meaas  of  a  fUHmtt^  or  «  special  geiMinl  meeting  to  be  con> 
vened  et  aa  enrly  date. 


UNIVERSITY  AND  EDUCATIONAL 
INTELUCENCE, 

Oxrofta<— Iki  nnmber  of  entries  for  the  Hooonr  School  of 
NntHEtl  Sdenee  this  year  b  41,  whiAooBiMfeBfnvoanbljrwttb 
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;ast  years,  ih:-  fn^lir^t  number  of  CandiUate^  wlm  iiblaincd  II 
place  in  the  ciais  list  in  .iny  previnai  vcar  bciri^  ;i  in  l8ot  wrA 
i886.  There  are  aUn  i  can  lulates  (or  fio  pi<-liriiin.»ry  ex- 
amioationt  in  Sciencp  <  onn>ating  these  iiuml>Lrs  wiih  ihusc 
of  the  candidates  in  oiticr  ^ul  ,ecl»,  we  fini  L::tr;f  liutnaniores 
136  caadidafrs,  History  loS,  l^w  70,  The^»liji;y  65.  .m  l  Maihe- 
mattes  14  <  M  the  41  candidates  who  seek  ilon  jur"  111  Nsnsiixl 
Science  5  otlef  Khy»tC9,  31  Chemistry,  13  Animal  Physiology, 
I  Botany,  and  1  Geology.  It  is  remarkiibit  thtf  tlwi*  i<  no 
candidate  offering  Animal  Morphology. 

It  bnoderstooJ,  although  it  is  not  yet  ofGcUHjr  Rnnooneei),  that 
Men  on  College  will  give«  bioloeical  Fellowship  in  October  neat, 
ibe  cwfniiMtioii  for  wbich  iriU  bt  held  At  ih*  cod  of  September 
or  cviy  in  October. 

A  iBiPPliim  of  tba  demoiutrttan  ud  uditMiti  at  the  Museum 
me  h«l4  «il  Siitiirday  lut  to  duom  tbeir  pMitiOQ  es  regards 
the  MCt  «f  the  Uiil*M*itf,  e»d  it  WM  decided  toneaerblite  the 
VMtatoriel  Boud  en  the  tebject. 

Ca  s;  i!Kl  ["  .!..  Ffcjf,  F  oiler  will  .ieliver  (he  Kc;lc  Lecture  in 
the  Senate  Huase  oa  June  14  at  noon.  The  subject  of  the 
iecture  is  "  Weariness." 

Mr.  F.  Darwin,  Deputy  Profe&sor  uf  Hotany,  announces  two 
COttraes  of  leetarcs,  to  begin  during  the  ensuing  Long  Vacation, 
an  eletneoUry  one  by  Mr.  Williii,  of  Caius  College,  and  a 
■McadvMWed  caane  bjr  Mr.  Weger,  of  the  YotkiUre  Cblkge, 

TIte  Speeiil  Beard  for  Medicine  have  imwd  wwtdiedalesin 
FhjaMsaadElenaDtary  Biology  for  the  Fmt  Eiamiaalion. 
la  ftpanl  to  the  Jemer  a  practical  examination  in  Experimental 
WwiW  b  for  the  finl  time  explicitly  included  10  the  tcheme. 

Vf  awaas  ef  the  bequest  of  to  the  University  by  the 

ktc  Mr.  Henrir  Tyson,  of  Kendal,  agold  medal  in  Mathematics 
and  Astronomy  hM  been  foQXidcd.  The  awacd  «iU  be  made 

00  the  lesuits  of  tiw  cttmhiatlMi  Car  Part  II.  of  the  Mathe- 
matical Tripo«. 

The  Engineering  Laboratory  Syndicate  have  approved  Mr. 
W.  C.  Manbeli's  plans  (or  an  engineering  lahoratory,  and  sub- 
nutted  them  to  lite  Senate  for  adoption.    They  propose  that 

1  be  most  urgent  needs  of  the  Department  of  Mechanism  he 
met  by  proceeding  with  such  portions  of  the  work  as  it  may 
possible  to  execute  with  the  funf!s  nt  ihetr  riHprwn!.  Alwut 
;f3500,  in  aildilion  to  the  ;>nuiuul  alrcaly  siilisciit'cil,  uilibe 
required  to  complete  the  Ijuilding,  and  a  further  c  vix-n  ii(u:e  of 
not  less  than  /'looonn  necessary  i«(>[i.-iral ii>  shntilil  hiiltJA.  The 
Synrficaft-  tiust  ihal  the  <ievelo[jment  i>f  the  schixjl  m.iy  ni^t  be 
lonj;  <ieliyetl  far  w.inl  of  ihesc  sums. 

I  he  I  rtjio*  Lxaniinatiori'i  ijyntiicale  have  put  forward  u 
scheme  by  wbich  nearly  all  the  Triposes  will  bc^io  iftef  ihe 
U.>t  .Suriilay  in  May.  .md  ihe  Honours  lists  wil!  li«  [iuhhshcJ  by 
llic  end  of  June.  Thi5  »dl  involve  the  [H)st|Hincmi-nl  of  the 
general  aJuuviiun  to  the  B.A.  degree  uuiil  ihe  luM  week  of 
July,  which  falls  in  the  Long  Vacation.  The  proposal  is  only 
tentative,  and  it  will  inevitably  give  rise  to  animated  discussion. 

Mr.  £.  W.  MacBride,  Scholar,  of  St.  lobn't  Collece,  has 
been  nominated  to  occopy  the  Univeiaity  t  table  at  the  Ply- 
■onilh  Marine  Biolog^l  i,«bo«at«V  io  fuae. 

Uoaotnry  degrees  aic  to  he  Mnwrved  on  the  Maharajah  of 
Bkaoaacnr.  Loed  HomImP  Cbs  Chairman  of  the  Governors  of 
the  Impcnal  loititnte),  and  Loid  Robctu  of  Kaodabar  and 
Waterford :  Piof.  Zepito,  the  emiiiaat  phUologiM,  and  Mr. 
StBttdiah  Hayca  O'Gradf,  ihe  Ccltle  scholar,  aicto  be  similarly 


SCIENTIFIC  SERIALS. 

Thi  Quarterly /irurn.i!  J  .!//. '  uopieat  XtUnce  for  April,  iSvj, 
coniaint  : — T><^enption  of  a  nc»v  s;sccies  of  Mooiligaster  from 
India,  by  NV.  iSlaxliri  l  r.'jnham  1 1'l.  x\xii.  and  lii. *.  The 
5f:^cie5  ii  ftoal  the  Niigtii*  and  is  named  .1/.  inJirtis. — 
N'j;e  f>n  a  new  species  of  the  genus  Nais,  by  W.  l'>la\Und 
Benbaa  .PI.  xixiii.).  The  worm  was  found  in  a  liilch  in 
the  i^ighbottrhbvid  uf  <  i;ifof<l  .  it  i<i  of  a  ilull  brownish  colour, 
aboat  a  quarter  of  an  inch  in  Icnijlli.  and  is  cdled  X.  hel<ro<htitii, 
f.-om  ihc  fact  lh.it  of  the  norjii.dly  two  cli.'  t.c  111  ihr  di.irsal 
bandio  nr.e  1  .  '>f  a  "  cfQchel "  shape,  '.he  other  i-s  iaptlUfotin. — 
Oi)  a  new  organ  in  the  Lycoridea,  and  on  the  nephridium  in 
.S'irtii  jVi.'ji.!.'.'^',  O.  F.  Muell.,  by  E.  S.  Goodrich  (PI.  xxxiv. 
and  XXXV. ).  The  new  organ  consists  of  a  pair  of  large,  highly- 
differeotiate.!,  ciliated  patches  of  ccelomie  epitheliam,  which 
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are  found  in  evciy  sf-i^nitnt,  except  (he  lirst  .an  I  the  1-is!  few. 
These  " dorsal  ciliated  organs  " -.ecm  to  occur  ihr.jughaat  the 
Lycoridea,  having  been  T/un  I  m  all  the  (jencra  of  that  family 
examined  by  the  author  .Some  mites  rni  the  minute  structure 
of  llie  nefiliridia  of  the  Xcreids  are  adied. -On  the  ncphridia 
and  brnly.caiiiy  oJ  %o%tiK  r)eca[i od  < 'rustacea,  by  Krlgar  \.  .Allen, 
il'l.  xxivi.  vii.  viii.).  ).  I  he  i;tei,-n  ^Lmd  (4  !'al.' morietes 
(and  Palxmoo)  at  the  lime  of  the  halchini;  of  the  l,u\a  has 
not  developed  a  lanicn.  When  the  larva  lea\fs  the  the 
lumen  commences  lu  u^jcn  and  the  gland  cunsi3>:s  uf  an  eud-jac 
and  a  U-shaped  tube,  of  which  the  distal  portion  gives  rise  to 
the  bladder.  The  bladder  then  enlarges  greatly,  growing  at 
first  inwards  towards  the  middle  ventral  line,  then  upwards, 
within  the  cesophsceal  iterve  ring  and  anterior  to  the  cesophagns, 
to  the  middle  donal  line,  where  it  mceu  its  Cellow  of  the 
opposite  nde.  The  two  Midden  flow  backwards  over 
the  stomach  and  hmath  iht  donal  sne»  anbacqoentlf 
fosiog  together  la  the  ndddle  llna  to  fern  ilie  aapaiied 
nephro-periloneal  sac  3.  The  shell-Btaads  are  the  fnnctioaal 
excretory  oceans  at  the  time  of  the  Tiatching  and  durhic  the 
latter  part  o?  the  embryonal  period.  They  open  at  the  mses 
of  the  second  maxilla,  and  eaclt  consists  of  an  end-sac  and  a 
V-shaped  renal  tube,  which  have  the  typical  'Stricture  of  a 
crastacean  nephridium.  3.  A  dorsal  sac,  which  is  ccimpleteiy 
enclosed  by  an  epithelial  lining,  persists  in  adults  of  I'alieaon, 
Paliemooete«,  and  CcangM,  4.  At  its  anterior  end  the  dorsal 
sac  is  surrounded  by  a  mus  of  tissue  which  appears  to  have  the 
power  of  producing  blood  corpuscles.  5.  The  dorsal  >ac  is 
formcil  as  a  hollowing-out  in  masses  of  mesoderm  cells,  which 
lie  on  either  side  of  the  cephalic  aorta.  6.  The  bo<ly-cavity 
of  tliesc  Crustaceans  vnrie-s  in  different  regions :  ((.'1  In  the 
anterior  part  of  the  thorax  it  consists  of  a  (rue  c  i  Ion  (the 
dorsal  s;>c  and  netihridia;  and  a  h.etiioC'ele  ;  fl)  in  the  puitctior 
[lart  of  the  thoi.-ix  and  in  the  abdomen,  the  body  cavity  is 
entirely  a  h.rnioca.'!c. — Note  or  the  eoslom  and  vascular 
system  i>f  'he  .M<_ill'.isc;>  anil  .•Xiiht'oihula,  by  Prof.  E.  Kay 
l„inl<cstcr.  .V  reprint  of  an  abstract  (jf  an  important  paper 
read  at  the  llSJi?  meetinj'  of  the  British  .\ssociation,  and 
published  in  these  paf;e>  (vul.  xxxvii.  p.  498].  Ihe  author 
adds  a  rcnaot  for  specimens  of  Lernanthropus  to  enable  him 
10  complete  hi>  researches.  Five  species  of  this  genu^t  are 
recorded  from  the  Mediterranean  in  Cams'  "  Prodomns  Fanna* 
Mediierranese."— Conitibuiiuiu  to  a  knowledge  of  IMliih 
marine  Tnrbellaria,  by  F.  W.  Gambit  <PI.  xxxis.-xli.), 
records  71  species,  oif  wWeli  aS  are  now  added  to  the  Britiah 
fanna.  Plata  uani.  eoaiatna  cotoored  ISgnaa  of  lea  inccia. 
FccdhirfllM  ia  Uic  segmentation  of  certain  Pohclueles.  by 
FloKnca  Bodianan  (PI.  xlii.).— Review  of  Bolsius  researches 
OB  the  nephfidm  of  l  ee  ches  by  A.  G.  Bourne. 

In  the  notice  of  the  January  number  of  the  Q.J. M.S.  the 
too  brief  accoont  of  Mr.  Arthur  Willy's  paper  on  the  I'roto- 
chordala  is  we  regret  deemed  calculated  to  produce  a  mistaken 
impression  ;  it  should  read  "that  the  author  in  consequence  of 
new  olnervations  on  the  .\8Cidians,  found  it  necessary  to 
repudiate  the  theory  of  van  Benrdcn  and  Julin,  as  to  the  pre- 
chordal vesicle  of  Ascidians  and  Ampbioaus,  which  be  had 
previously,  without  having  made  petsonal  ohaereations  on  the 
Ascidians,  provisiooatly  adopted.' 

TmtMBher  eC  Ihe  Nucve  Giermalt  BiHanu  o  /ta.'iauc  for  April 
contains  three  papers  :—Sig.  S.  Sommier  gives  the  resnluof  a 
botanical  toor  in  the  region  of  the  Lower  Obi.  in  Siberia,  In- 
cluding lists  of  the  iJowering  plants.  Vascular  Cryptogram, 
.Muscine.v,  Uchens,  Fnngi,  and  Alga:  obtained.  A  new  speciea 
of  fungus  IS  described,  //eloliuut  .Sifuniunanum,  parasitic  on 
Lycopodiu'H  .iAXiisum.  Dr.  N.  C.  Kindberg  contributes  a  list 
of  mosses  gathered  in  Southern  Switzerland  and  Italy.  Dr.  E, 
Baroni  gives  measurements  of  the  pollen-grains  of  various 
species  of  fitfmitr,  CJUUiitnmm,  and  Atekttiiflitia. 


SOC/ETJES  AND  ACADEMIES. 

LONDOM. 

Royal  Society,  May  4.— "On  the  Thidtneia  and Elcclrteal 
Resistance  of  Thin  Liquid  Films."  By  A.  \V.  RetooM,  M^, 
F.R..S.,  Professor  of  Plqpsica  in  the  Royal  Naval  College, 
Greenwich,  and  A.  W.  Kilcker.  M.A.,  F.R.S.,  Professor  of 
PhvM.  s  in  the  Royal  CoUsge of  Science,  London. 

The  paptr  gives  an  aoconat  of  expctimenti  made  for  the  par* 
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pote  of  determining  the  thickncis  of  black  soap  film!<  formed  of 
yolulions  of  varying  coinpo«i(ion.  Two  melhod*  of  experiment 
were  employed;  II)  an  optical  tnelhod,  in  which  the  mean 
thickne<i«  ol  about  50  plane  black  films  cont«incd  in  a  tube  was 
dcdoccd  from  obscrvAiions  of  ioterfetciitt  j  hi,tiumcn.i  ;  at\4  ,z) 
an  electrical  method,  in  which  the  thickness  of  a  cvliDdiical 
black  tilm  was  derived  from  a  measurement  of  iti  tlecttical 
rcsistan.e.  Theop'iial  mcihod  involves  liie  Msamptioa  tbat 
(he  refrac'.ive  index  jf  n  ih  m  film  of  liqaid  k  lh«  ttue  aitlltt  of 
a  large  luantily  of  the  iame  lirjuid.  I 
Keawn' are  given  for  the  belief  that 'he  reft.!. live  indices  in  j 
QueMion,  if  not  identical,  differ  only  tlightly,  and  hence  thu  the 
thickness  <A  a  ftim  M  detenoined  bjr  the  optickl  method  ic  the 
true  thickness. 

In  the  electrical  melho<l  ili<-      .,■  lurtHni       made  that  the  ' 
specific  conductivity  of  a  li<]u:  :  luc*     ■    iliir  u  hen  the  liiiuid 
is  'Irawn  out  into  a  thin  film 

If  the  results  obtainei  by  tlii;  two  mcthoiU  ajjicc,  Jhc  con- 
clusion is  "h.-i:  lilt  specific  resistance  of  a  film  is  not  affected  by 
its  tenuity  ;  il  tiiey  differ  widely  from  each  other,  a  change  in 
the  specific  conductivity  of  the  liquid  must  have  taken  place. 

The  authors  showed,  in  l^J,  that  for  a  Koluitun  of  bard  ^uap  . 
containing  3  per  cent,  ol  KNC^  with  or  withoBt  the  adaiixlnre 
of  glycerine,  the  mean  thiekneiies  of  hitck  films,  aa  nuMured 
by  eftch  «f  the  two  methods,  were  in  doie  agtnaMieat.  For 
such  wluliodi,  then,  the  specific  eondvctivity  is  the  same 
vhetbcr  the  liquid  be  exammed  is  eoiitideret>1e  bulk  or  is  the  | 
form  of  e  film  12^  in  thickoen.   The  accuracy  of  this  result  ' 
hat  been  COOfirmed  by  a  lir^e  number  of  observations  made  ' 
duriflC  the  lest  three  yeart. 

If  the  proportion  of  KNOj  added  to  the  solution  be  dimi-  > 
Oi^d,  the  thickness  of  n  black  film,  whether  measured  Optically  \ 
or  electrically,  i<  found  to  undergo  .1  climije. 

The  results  obtained  by  the  optuil  mctli  jd  show  that 

f  1^  For  a  given  solution  of  hard  soap  (he  thickness  of  a  black  1 
film  increase!*  as  (he  percentage  of  KN"0,  is  diminished,  Iteing  ' 
13*4^  for  a  3  per  cent,  solution,  and  22*1  for  a  solution  ' 
oonuininc  no  salt.   This  is  confirmed  by  eaperiments  on  soft  | 

soap. 

(i)  When  no  metallic  salt  is  di»»oIve  1  m  'he  solution  the 
thickness  of  a  black  film  increases  .IS  the  si  1  (•ni;'h  af  the  soap 
solution  diminishes.  The  thicknesses  aiL-  2i  u,  22  1,  27'7,  and 
29  3^a  when  the  jif^poriion*  of  soap  to  water  are  respectively 
i;30,  I  40.  i.(  ^  I  Su. 

(3)  If  the  solaiii'n  cLVitain  3  per  cent,  of  KNOj.  variation  in 
the  proportion  ofsoqi  l;  s  dvcd  produces  veiy little  chaoge  in 
the  thickness  of  a  blacii  him. 

/-..V.;'.  .•/ .l/./'icY.'  -It  ha>  been  siate  i  ili  it  for  ^  -ulu- 
1  iofj  I.  .iriuiiiing  3  percent,  of  K.\0,  tht  thi«.kin;»>  uf  a  black 
hlir.  measured  electrically  is  practically  the  same  as  that 
£!itaiu,-ed  oiitically.  If,  b-iwevet,  the  proportion  of  KNOj  be 
diminished,  the  tbickncss  measured  electrically)  increased  in  a 
far  larger  ratio  th.^ii  would  be  inferred  from  the  optical  method. 
If  the  propjritoii  of  sa'.t  be  diBtDisbed  to  zero,  the  thicknesses 
thus  calculated  are  much  greater  ihaa  the  greatest  thickness  at 
which  a  film  eta  appear  black.  In  such  cases,  therefore,  the 
electrical  method  does  not  ci«e  the  true  thickness  of  the  black, 
and  the  hypothesis  that  the  specific  conductivity  of  the  film  and 
of  the  liquid  in  mass  are  identical  is  nnlemible. 

The  foUowini  laUe  shows  the  change  ia  apparent  ihicknese 
due  to  diminution  in  the  qnaiMity  of  dissolved  salt :-~ 

t>tcc;ntag«of  KNi.>j.         j  »  1  »'J  » 

Mean  apparcot  ihickncva  ofl 

black  litm  (fflrnturcd  «l«<-   ?5'    ...    i>  7    •■•  i'' }    —  154 

trickily)    I 

The  large  v.iluc  obtained  for  the  apparent  thickness  in  ihf> 
case  of  the  unulied  hard  soap  solution  is  confirmed  by  r\  jn 
mcnt'i  on  .i  solution  of  unsalted  soft  soap,  which  gave  a  luean 
apparent  thickness  of  lOiufi 

In  <lUferent  lilmi*  the  measured  thi;knesses  of  the  bl,i..k  differ 
widely  from  each  other,  the  limits  being  roughly  Sj/iu  and 
230.UU.  This  large  variation  is  due  in  »ome  cases,  at  all 
event>,  to  a  real  variation  in  the  thickness.  Two  iliftercnt 
shades  of  black  are  i in ciisc*  where  the  solution  contains  little 
or  n>  '  frrt|ucntly  seen  in  a  film.  They  arc  scpai.ited  from 
each  other  by  a  liuc  of  discontinuity  which  is  irregular  in  shape. 
Comparative  mcantreoNnts  on  the  two  shades  of  black  have 
been  made,  and  the  results  indicate  that  the  eleciricsl  thick- 
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nes^cs  of  he  two  kinds  of  bhick  are  approximately  as  2  :  1. 

The  results  of  numerous  experiments  carried  out  with  the 
object  of  determining  (he  raroc  cf  Iht  grtal  inci  east  in  tltdm^t 
iondiKtaiitjf  im  Hufk  fitmi  mode  Jr«m  mmuUnd  teafi  toU^iem 
have  shows  that  the  tnerease  of  specific  oooductivity  in  qnes* 
tion— 

(1 )  Is  indeLkcndcnt  of  moderate  changes  of  temperature. 

(2)  Is  not  due  to  the  absorption  or  evaporation  of  water  by 
the  film. 

(31  Is  not  due  to  fhnTi$;e  ir.  tbc  composition  of  the  U(|isid  by 
electrolytic  dcco(:i)<>»ii lun  ]ir>Mluced  by  the  COnCBt  ISSCd  lO 
measure  the  electrical  resistance  of  the  film. 

'  4)  Is  not  aiTected  by  a  very  large  change  in  the  qjuaadty  ol 
CO.  in  the  air  around  the  film. 
{\\  \-  [irtctically  un^tered  If  the  films  aiefamsed  in  an  ai- 

mr'.'.'hcic  i  f  oxygen. 

rill-  nc\i  question  to  be  answered  was  whether  the  large 
changes  .;i  specific  conductivity  alTect  black  films  only,  or 
whether  similar  pheoomewt  on  be  detected  is  tbc  cnic  of 

thicker  films. 

The  conclusions  arrived  at  were  (t)  that  the  specific  coih 
ductivity  of  a  film  increases  as  the  thickness  decreases,  and 

1a)  that  this  iocroiise  is  teas  ia  the  case  of  a  film  to  which  m  sak 
lu  beca  added  aad  i«  iiff  when  tbe  proportion  of  uit  is  as 
mach  as  }  per  coil. 

Tbe  paper  coMdode*  with  a  diacatsioB  as  to  the  eaale  of  tbe 
increase  of  electrical  eoadiiettvlty  to  ihtn  films.  Tbe  aathoa 
point  oat  that  it  may  be  altrifaatcd  either  to  a  medifiealiaB  el 
the  chemical  constitution  of  the  film  bsongbt  about  by  >V 
tenuity,  or  to  the  formalioa  of  a  pellicle  on  thesnrfcce  «rto 
both  auses  combined. 

Physical  Society,  May  12.— Prof.  .\.  \V.  Kiicker,  F.R.S., 
President,  in  the  chair. — \  paper  on  the  drawing  of  curves  by 
their  curvature,  by  C.  V.  Boys,  F.  R.  S.,  was  read,  and  dcmonstrS' 
tion*  of  the  method  employed  given.  Whilst  giving  a  course  of 
lectures  on  capillarity,  in  1891,  the  author  wished  to  explain  the 
principles  upon  which  the  form  of  a  water  drop  depended, 
and  finding  Lord  K<"1vin%  nil<*  iFriK.  K.  Init.,  Jan.  Jo, 
1S86)  curobci  I  iiir,  licviictl  ihc  m  idificaticm  now  described. 
The  construction  deiHfnds  un  llic  fie?  the  tutal  curva- 

ture is  proportional        tlie  hyirosLitic    ;ir.  >i;ii',   1  -.,  pro- 
portional to  the  depth  Iw  low  ihc  plAtK-  surface  of  the  liquid. 
To  avoid  the  trou'.ili- ijf  hmlinK  recipr.TC-ila,  a  rule  was  divided 
so  that  the  distar.cc  fr<im  wh.T.  woiiM  be  the  zero   of  the 
sea''  -T^;  'i:?  I^t■l(lI■lv,■^l^      the  numbers  tttached  to  them,  and 
the  curvature  ot  an  iic,  being  the  reciprocal  of  its  ladius, 
can  be  read  <ilT  immediately  by  the  rule.    To  meet  cases  where 
the  curvatures  of  surfaces  are,  in  opposite  directions,  the  zero, 
or  cc,  is  put  at  the  middle  of  the  rule  and  divided  both  ways. 
,  The  chief  i^ain  depends  00  the  abolition  of  cumulative  errors 
f  due  to  comjMSS  setthiai  wUeb  la  eifocted  as  follows  i  The  tale 
I  is  made  ni  a  thia  allp  of  transparent  celluloid  «ith  a  small 
'  hole  at  the  centre  or  es.    A  small  brass  tripod  with  acedle  fcet 
is  placed  so  that  two  feel  just  peneliate  the  paper  aad  tbe 
third  rests  on  the  longitudinal  straight  line  of  the  strip,  wUdi 
passes  Ihrongb  the  centre  hole,  thns  forming  a  temporary  hot 
I  rigid  centre  about  which  the  rule  can  rotate.    A  pea  or  pcacS 
through  the  hole  at  oc  traces  out  an  arc  whose cnrvataic  Sscqaal 
tA  tbe  reading  of  the  scale  where  the  needle  poiat  pieaee*. 
When  the  rule  croasce  the  axis  of  robotina  of  a  generatiag 
curve,  the  numbers  representing  both  curvatures  are  visible^ 
and  the  position  of  the  needle-point  corresponding  to  a  gis-en 
total  curvature  can  readily  be  founrt.      .\  small  arc  is  then 
!  drawn.    Molding  the  strip  firm!v  i>c;  the  paper,  the  tripod  is 
moved  a  little  so  thai  the  sum  of  the  two  readings  at  the  needle 
point  and  where  the  rule  crosses  the  axis  has  the  value  corre- 
^jHinding  to  the  position  of  the  tracing  point,  and  another  arc 
!raw!i.   Repeating  the  |ir>  i.c^^-,  a  very  perfect  and  accurate  curve 
results.     I  >ttai!<  for  Ir-iwini.;  t  Mdoids,  undulci:d«,  cs'CTiDiHs,  and 
.  other  curves  arc  ^i. , n  m  'li  [  sii  cr,  and  many  l>e  uiiiful  ir \»m|il(3, 
which  had  been  execui  ir'i  by  Miss  Stevenson,  were  cvhiNitcl  at  the 
meeting    The  author  aU  ' i>iiiiited  out  that  iti<-  I  x <>f  points 
about  which  the  strip  successively  turns  is  ihe  cvalutc  of  the 
curve  ill. i«M  I  y  the  tr.uing  point.    Prof  I'ciry  considered  the 
method  .anew  departure  of  great  value.  Wiien  he  (Prof.  Perry) 
drew  the  capillary  surf.ices  of  revolution  in  1875,  he  found  that 
'  cumulative  errors  produced  considerable  discrepancies.  Prof. 
I  tirccnhill  said  one  would  now  be  able  to  secure  better  diagram!> 
i  of  traniccndeRtal  uikI  other  curves  than  heretofore,  and  he 
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tfcoa^  Mr.  Bofi'  mctlwd  woald  Mpplut  the  laborious  pro- 
ceiMS  now  ued  ta  determine  the  puns  of  projectiles.  Where 
tlw  MiiatABee  raried  as  the  vnm  of  the  velocitjr  the  elenrtim 
for  miuiiBiaiD  range  (iei>eDdM  on  ihe  initial  velocity,  end  for  a 
cnbe  Inw  boUi  cleintinn  nnd  not*  tnd  to  finite  fiaiti  «■  the 
initial  velodtf  incfemcn.  ftaf.  Ifiaehin  biqinind  wheiher  the 
cntenory  could  be  beit  dmwn  by  usinc  «  aole  of  equal  parti 
itttcod  of  one  divided  reciprocally,  llle  P^t«ide«t  gr^^y 
appreciated  the  laviog  oX  labour  eflfected  by  Mr.  Hojrt*  act  hod, 
and  tbtfueht  the  apparatus  shoulil  be  >bo«rn  at  the  roffhcoB' 
log  exhibittoa  of  mathematical  instruments  in  Germany.— 
Pruf.  O.  jf.  Lodge,  F.IL&,  read  a  paper  on  the  foundation 
of  dynamic*,  in  which  he  examines  the  objections  ral«ed  Iqr 
Dr.  XacGregor  {Pkil.  Mag.,  Feb.  1893;  a|;ainst  ihevicwiof 
Vewtoo's  Laws  of  Motion  and  the  Con«ervation  of  Energy,  ex- 
pressed by  the  author  in  1885.  The  first  part  of  the  paper 
treat*  of  the  nattjre  of  ixir>ms.  An  axiom  or  funf^am^ntai  1,<w 
IS  regarded  a»  a  simple  >t.i;cn)cn!  suggested  by  fanuUar  easily 
ascertained  facts,  probable  10 Uself,  readily  granfc  I.  liut  ilis 
pro»e:l  or  npparenily  liable  to  disproof,  thi>iui^hi>jt  a  1  inj;  i^ourse 
of  experi«uice.  On  such  bues  the  conservation  of  energy  and  of 
matter  rests.  Neither  can  be  [t  jscd  yjcncially,  but  like  other 
fundametYtal  law«  ihey  fit  itit  >  a  coherent  .^ni!  scir-consistenl 
scheme-,  irni  arc  (hcrclorc  woithy  of  acceptance  uiiiil  (hey  art- 
■.hf  *!)  tt>  be  wfon:;.  'I'tic  second  part  ^Blate^  In  the  first  .in  l 
I  Uws  of  motiL-n.  I)r.  M.icGrc;;or  ulijcct'.  t'j  fitbl  law 
^0,  the  ^ruund  liiil  uiiiform  motion  is  urnntcllit;iljlf  unless  ils 
direction  and  velocity  are  spccificil  with  rtffrciiLC  to  a  set  of 
axes,  and  directly  axes  are  ift;jo<iuccd,  duiicuhte*  uctur  as  to 
their  motion,  because  there  is  no  satisfactory  criterion  of  rest, 
Soch  ootioQS  the  antbor  deenu  artificial  and  unnecessary,  ex- 
wlicM  it  ii  tcqnbed  to  define  the  nbaolute  owgBitnde  and 
diicetioa  «f  the  isotiML  Rcemnlng  fi»m  hk  mm  expethaenis, 
hebcHc«»d  the  ether  era*  nt  lea^  for  he  had  not  fennd  it  pos' 
lOle  to  it  bf  OMlter.  The  lint  b«,  he  aaid,  had  been 
umidcrcd  vmntimtKf^  aa  beiac  onlj  a  pnnienhu-  oate  of  the 
Mcoad.  While  ndnitung  the  latter  liMl,  he  maioiained  that  it* 
mpnnle  itntement  was  desirable,  on  account  of  its  simplicity, 
and  its  nflording  a  practical  definition  of  the  mode  of  measuring 
titDe.  As  regards  the  third  law  being  dedncible  from  the  first, 
be  pointed  out  that  if  it  could  be  axionatically  asserted  that 
the  centre  of  mass  of  a  rigid  system  moves  uniformly  unless  an 
external  force  acts  on  the  system,  then  the  third  law  follows. 
Newton  apparently  coQ«ideiVd  it  best  to  state  the  third  law  as 
xQ  axiom,  bat  to  many  persons  it  is  not  obviously  axiomatic 
;som<  <TtfjinMTs  do  not  accept  it),  hence  its  deduction  from  the 
iMbcT  two  laws  IS  useful.  Part  III.  of  the  paper  deals  with  the 
deduction  of  the  law  of  com^rvatton  of  enerfjy  from  Newton's 
third  law,  antl  univcp-;il  conlact  action,  l)r.  M .>^'i  Ircgor objects 
to  the  autbor  *  detinition  of  energy  as  ilic  n.iim:  ^jivcn  to  "  work 
done,"  and  cooteod-  that  this  denniiion  ,i>Miriit>  tonscrv atinn, 
Ou  this  point  Dr.  t  instled  criticism,  uicanwhilc  poiniin^; 

oat  that  hi*  dermiti-m  «as  anjli>gou-  lo  the  customary  <iclinnioii 
of  the  potential  function,  and  a  u.imc  for  ihp  line  inlcj^r.il  of  a 
force  considered  as  a  qoanlily  that  can  Im.-  stored.  On  tfic 
ba.Ms  taken,  two  budics  can  only  act  on  une  .uiolhrr  wtiil,t  jn 
contact,  hence,  if  they  move,  they  must  move  ovl-i  c<{'i.^1  dis- 
ance*  ;  but  iheir  action  consists  ol  a  pair  of  equal  and  opposite 
forces,  therefore  their  activities  are  equal,  and  whatever  energy 
one  loses  the  other  gaitu,  t.r.,  energy  is  transferred  from  one 
bod*  to  aoolher  wit  boat  diant*  in  ^uaniiiy.  In  Part  IV.  the 
diotpntfoo  of  enoiCJ,  the  nuwe  of  potential  energy,  and  the 
iecood  hsw  of  thcnaodynanicit  ai«  cooMdaiad.  In  discuss- 
ing traatliiKnoe  and  traniTormatioBt  "  potential  energy  "  is  used 
to  indicate  the  endgy  of  a  body  nDdcir  aimsi  ana  "hiaetic 
coern,"  that  doe  to  tostatned  motien.  Eodi  ooneapoods  to 
one  of  the  factors  of  the  product  Ft>,  "activity."  So  long  as 
one  factor  is  absent  no  activity  can  manifat  ibelf,  bat  directly 
the  mu»irkg  factor  is  supplied,  tia'isfcrence  and  transformation 
t>c);in.  This  was  shown  to  hold  in  an  example  of  an  air-gun 
with  Its  miiule  plugged,  cho*en  by  Prof.  MacGregor  as  an 
imtaace  of  transference  of  potential  eneigy  without  transforma- 
tion. The  law  of  dissipation  of  energy  is  staled  ibiu  : — "  If  a 
tKxJy  has  any  portion  of  energy  in  such  a  cooditioo.  that  it  is 
ible  automatically  to  leave  the  body,  that  portion  usually  does 
v>oner  or  later."  Instead  of  the  ordinary  form  of  the  second 
1.1 -v  of  tb^'f^olyr-tmics  the  foHowinj;  statcm^n!  is  proposed  :  — 
"  The  portion  of  cnerijy  which  a  idy  cm  a  ilomaiically  part 
wilb  is  alone  available  for  doing  work."  In  discussing  this 
inbjccl  the  n«diar  pointa  not  that  the  common  notion  that  bent 
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engines  are  much  less  efficient  than  water  or  electric  engines  is 
a  mistake,  ariMng  from  the  fact  that  in  the  one  case  the  eliici' 
ency  is  calcQtatcd  on  the  total  energy,  whilst  in  Ibe  latter  cases 
only  the  available  energy  is  cooHdercd.  Tiro  appendioea 
acrampBiiy  the  ^per»  one  tlw  olyoetivity  of  cnogy  and  the 
question  of  gniviiaiion,  and  the  other  on  mora  detailed  dis' 
cussion  of  the  transmission  of  energy  in  difTicult  cases. 

Chemical  Society,  .May  4.— Dr.  Armstronc,  Prcsider.:,  in 
the  chair.  -The  following  pajwr^  were  read  :  -The  hv  l rate,  of 
.sotlium,  potassium  and  lithium  hy<Iroxide»,  by  S.  L".  Picker- 
ing. Ily  cooling  solutions  of  sodium  hydrovid.-,  the  author  has 
succeeded  in  isolating  a  number  of  crystalline  hydrates ;  tbeir 
farmnlie  and  fraeting'pouMa  are  givai  in  the  following  table  :— 


NaOH,  H,0 
HnOH,  3i<,0 
NaOH,  3  «"H,0 
NnOH,  3  SH.,6 
oNaOH,  4H,0 
ilNaOH.  4H,0 
NnOH,  (H^ 
NaOH.  7H,0 


freezes  at 


n 
I* 


b4  3 
12  5 
273 

«5  5S 
757 
-  t  'TO 

The  hyiir  I'e  c  iiU;iirrin|^  \\  molecules  of  «a'er  i^  the  only  one  i  f 
iht;  t^i^h;  whicli  has  been  |ircvioU'-[y  dcscril.cd.     In  the  case  oi 
potassium  h)droMde  two  new   livdr.ne.   luave  l>;_en  i-olalcd; 
these  have  ihc  luimult    Kf»ll,!l,n  .and  l\.UH.4ll3( ',  and 
freeze  at  143"  and  -3;';'  rcsieciivcly.    The  previously  ktiown 
dihydrale  freejcs  at  35 '5  .    J^uhium  hydroxide  monohyiiriiie. 
which  was  already  known,  was  the  only  hydrate  of  this  hy. 
droaide  isolated. — Detection  of  arsenic  in  alkaline  solution,  by 
J.  Chufc.    Ancnie  add  is  not  reduced  to  hydrogen  arsenide  by 
zine  dnit  nad  cavatic  puto&b,  or  even  by  sodium  amalgam  in 
alhalino  whitioD.  No  inee  of  anenic  Totatiliiea  00  heating 
Mdiom  nrseoaite  with  a  laift  naeeia  of  alnmhiinm  and  eanslie 
•oda.  The  staicnent  of  H.   Fieseniu,  that  Galchonie's 
modiiScation  of  Fleitmann's  test  indicates  ancnie  acid,  is  benoe 
erroneous ;  Fresenius's  results  are  prnhnbly  due  to  the  USC  of 
impure  aluminium  or  of  arsenic  ,icid  containing  arscnious  add. 
The  author  concludes  that  none  of  the  methods  hitherto  pro- 
posed for  the  generation  of  hydrogen  arsenide  from  alkaline 
solutions,  are  available  for  the  detection  of  arsenic  acid.-  Im> 
provements  in  Rdoich's  process,   by  J.  Clark.  Atihougfa 
Keinsch's  process  is  sen.sitive  to  minute  quantities  of  arsenic, 
and  removes  all  traci-s  of  that  element  fnjm  organic  niivtures, 
there  are  two  objections  to  its  use  in  medico  legal  cases.  With 
small  cjuaniiiiei  of  arsenic,  the  stain  <ilitained  is  sometimes  not 
easily  ideniihed,  a-s  th?  coated  copjM-r  w  lu-n  heatcil  is  apt  to 
give  a  sublimate  of  t;i|'ric  chloride  and  organic  mutter  imtcid  of 
ar^enioif;  oxide  ;  the  nielh'jd  is  also  not  iuilable  for  .:|i.i.ui;ilative 
e^tlmations,  as  ilu-  whole  of  the  arsenic  cannon  be  voLitilr^ed 
from  itic  copi'cr  by  means  of  heai.    Th<?  author's  iii'.)irr>v<  (iieat 
on   Keiu^ch's  |>roce^s   consists  in  dii^esling  the  coali.l  i:o;ir»er 
with  cold   caustic  potash  and    hyilrj^en    |iero\i.l.-,   auU  ilis- 
tilliiij;    with    ferrotr.   cliloride    and    hydn  chloric    acid.  The 
arsenic  is  precipitated  m  the  distillate  arid  weighed  as  sulphide, 
whilst  any  antimony  present  may  be  detected  in  the  residual 
liquor- — The  action  01  light  in  preventing  putrefactive  decom- 
position and  in  inducing  the  formation  of  hydrogen  pcroiide  in 
organic  liquid.s,  by  A.  Kichardioo.    Several  obsOTOis  have 
noted  that  the  dcvclopawotof  pntrcfactive  organisms  itdieekod 
by  the  comblnod  aelinn  of  cnnlight  and  os^en  ;  tbii  itefiUiing 
influence  of  li|^i  in  prcaenoe  ofomiM  baa  a^anntly  alsrm 
been  regarded  as  the  ooteome  of  an  aclioa  exerted  by  the  • 
oicanism.  The  author  has  made  a  nnmber  of  experiments  with 
unne,  io  order  to  ascertain  whether,  when  sterilisation  has  been 
effe^cd  by  light,  any  oxidising  agent,  sneh  ns  hydrogen  peroxide, 
is  foraed,  and  whether  such  substance  may  not  be  the  sterilis- 
ing agent.   No  hydrc^en  petoside  b  pioducrd  by  the  action  of 
OXjnenon sterilised  urine  inthedaifc,  1  nt  m  appreciable  amount 
of  the  peroxide  is  formed  00  exposing  such  urine  to  light ;  the 
prodnciion  of  the  peroxide  is  hence  independent  of  the  presence 
of  organisms.     Substances,  such  as  manganese  dioxide,  which 
destroy  hydrogen  peroxide,  greatly  facilitate  organic  growth  ; 
the  addition  of  hydrogen  peroxide  \n  frc'^h  urine  renders 
the  liquid  much  less  liable  to  cha:i,:e  under  the  inflacnce  o!  ir- 
ganisms,  whilst  if  added  to  nrinr  in  whuli  lermcntaiioQ  has 
already  set  in,  the  peroxide  i-  rai^  dlv  devomo  ised  — -The  sup- 
posed saponilication  of  linseed  oil  by  Dutch  white  lead,  by  J.  H. 
Haanay  and  A.  B.  Leighton.  The  anther  ahow*  that  the  state- 
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nwm  made  by  acveral  technical  writers  to  the  effect  that  white 
I«ih1  acta  on  the  oil  with  which  it  k  ground,  it  erroneoua.^ 
Note*  on  capillaiy  aeperalion  of  avbiuiwta  in  aolatioa,  bf  L. 
Keed.  The  author  haa  made  txpeHaaam  «■  (he  wfuntioii  «f 
mIm  in  tolulion  by  telectfa*  albiMpliM  ii  hibaloin  fMper,  uting 
m  method  differing  tomewlnkfraiiillKNe  enplofMl  bf  previoas 
workers.  If  «  drop  ol  •  faltljr  dilute  aqeeoiM  aalt  suiaiion  i« 
allowed  to  spread  on  bibnlow  peper,  a  pore  water  margin  ii 
obtained  snrruunding  a  sharpljr  aCBMd  interior  anaceeootaining 
stronger  salt  lolution.  The  width  of  the  exterior  tooe  is  ap- 
parently dependent  on  the  mtwe  aod  conccnlratiott  of  the 
aolttiion  emi>loycd ;  some  aolttdom,  Midi  as  those  of  chrome 
and  ammonin  alums,  give  no  pure  water  aoac— Note  onanneta- 
aio-componnd,  by  K.  Mcldola  and  F.  B»  Bittb.  A  coapaiiaon 
of  meta'aweonpoonda  of  the  ibimula 

OH 

/  ^  N  J  M .  X 


where  X  is  an  »>r«wA//i/Mr</ hydrocarbon  radicle,  with  the  cor- 
lespoodingonbo-  and  para-  series,  would  be  of  interest  a*  throw- 
ing light  on  the  qtiectton  of  the  canitiiution  of  organic  celoaring 
matter*,  the  "  quinonoid"  bonds  not  being  present  in  the  meta- 
compooods  accnding  to  the  present  mLihitil  of  farmulation. 
The  authors  have  hence  prepared  nietaphenolazo-a-naphthyl- 
amine  with  the  intention  of  converting  it  into  naphthaleneazo- 
mcfaphenat  ;  thc\  h;iv<r  not  yc^  isoVited  the  tatlcr  siih<(sr>cc  and 
nrc  ihcrclurc  c\'.cn(iiPi;  thr  iiivc5iii;aIion  lo  olhcr  coiiijjounds  of 
ilic  Nidiie  scries. — The  inllaencr  of  lujislurf  in  [iroiiiotinfj 
chemical  action.  I'reliminary  n^itc,  by  H  1'..  ItaUtr.  'I  ht- 
aulbor  has  continued  his  inveslignlion- on '.he  Influence  of  moist- 
ure oil  tht;m)c:il  .1C1I  n.  A iiiiiii;>nir\  wa\  dttpil  as  cniii|iU'icIy  a^ 
possible  I'V  freshly  ijjnilol  ]imc  ;  on  ihcn  siibjrclini;  it  to  Ihc 
action  of  jihosphuiic  nnhydrult-  %ery  litile  of  llie 
sorbed.  I  lyilrogcn  chloi  idc  wai  tliicii  lit  -t  by  5ul]ihuric  acui 
•md  tin-illy  l!y  n  week's  Contact  with  [liosplioric  aiiliyiJri<.k-. 
On  mi\iDg  disaiunta  and  hydrogen  chIoti<!c,  iicicil  tn  ibii  way, 
nv  ammoHium  thloriiit  fumts  -rcf  fi  ,\::iifj  and  no  contraction 
was  indicated  by  the  mercury  gauge  .ittitched  to  the  apparatus  : 
it  may  therefore  be  concluded  that  ammonia  and  hydr<^en 
cbioride  do  not  coatbine  when  dry.  L  oion  at  once  occurs, 
howevcrj  on  ituiodneing  n  aimll  qnaniitjr  of  nwiet  air.  In  lilie 
■HuiBcr  niphnr  trioiiae  wai  Irand  not  to  uaire  eklw  with 
timet  bad  am  meooddet  or  copper  oxide.  Fanheraont,  no 
brown  fiimct  were  produced  on  mixitig  dry  nitric  oaide  with 
dry  oxygen.— The  geoesif  of  new  deritratives  of  Camphor  coo- 
tuning  halogen*  by  the  action  of  beat  on  nilphonlc  diloridet, 
by  F.  S.  Ki,  i>:ng  and  W.  I.  Pope.  When  the  Hulphunic 
chloride*  der.  jil  iiom  caoipnor  recently  described  by  the 
aolh'irg,  ar-  healed  .it  temperatures  not  very  far  above  their 
melting  i">iri!s,  decomposition  occurs  and  sulphur  dioxide  is 
evolved  wbiUt  haloid  derivatives  of  camphor  remain.  In  the 
ca.se  of  camphorsutphonic  chloride,  a  chlorocamphor  melting  at 
I  ;7-l.^S  ,  is  thus  obtained.  From  chlorocampliorsulphonic 
chloride,  a  well-crystalline  dichlor»camphor  melting  at  liS  1 19° 
is  forme  ),  whiV~?  hromocarophorsulphonic  chloride  yields  a 
compoun  i  «liic'i  crjsl.illises  in  long  pri»m*  innt  melts  at  142- 
143  .  1  hese  three  derivatives  of  camphor  .ipt>car  to  be  dif- 
ferent from  any  known  compounds  .ino  their  l.iriKer  sin  ly  will, 
it  is  hoped,  throw  light  on  the  conij  lcA  quc>ttan  of  caomerism 
in  the  camphor  scries. 

May  5,  Extra  MectinL;.  \U,  .Vtntstrong,  President,  in  th? 
chair. — This  being  the  .inni\crsary  i  f  '.lie  death  of  I'rof  .\. 
W.  von  Jlofmann.  the  I'residen;,  .iftcr  opeoiog  the  proccrdii 
with  a  thi  rl  speech,  calleil  Miion  I.  .id  I'l.iyfair,  SirF.  and 
Dr.  I'crlvin  lo  deliver  zddrc^cs  couiaicmorative  of  llufmaEiU 
and  bb  work. 

Anthropological  Institute,  May  9. — Prof.  A.  Macalisier, 
President,  in  the  chair. — Mr.  C.  Dudley  Cooper  exhibited  and 
described  the  skull  of  an  aboriginal  Australian. — \  paper  by 
Mr.  t-'harle»  Hose  on  Borneo  was  read.  The  Haram  l>istrict, 
with  which  the  author  was  roo^t  intimately  acquainted,  is 
situated  m  the  Nofihern  portion  of  .Surnwnk,  and  the  races  in- 
habiting; 11  m.iy  divided  into  fo^tr  4<-c:ioni.  :— .11  Tht  tow  country 
people  un  l  the  iilh.iliit.mt'.  1 'f  ihc  co.-isl  ,  I'j  the  K.tyans  and 
Keonmha,  inh.alntin.;  the  he. id  waters  of  ili<-  I'liriini  [\iver  and 
its  tributaries:  the  K.ilnliits,  livnij;  inland;  and  (41  the 
Paoaos,  no  numadtc  irihe»,  found  at  the  bead  waters  of  all  the 
great  rivers  in  Central  Borneo.    Each  of  thcee  four  divitlom 
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compriaeaa  nnmber  of  sab-divisions  speaking  diflerent  dialecti, 
whia  can,  hotirever,  be  traced  to  the  same  origin.  All  the 
vnriona  races,  eioept  the  Panans,  empl^  dcga  in  hunting. 
The  Imnaet  nsnally  siaod  about  twenty  feet  above  the  grooad 
wpprntad  liv  hage  posts  of  hard  wood  i  they  ane  aoeo*  laar 
hnnarcdprw  in  length,  aad  often  hold  more  than  •  hmdted 
families.  In  tlmea  gone  b;;r  the  first  noat  pM  inio  Ihe  groood 
was  passed  ihroagh  the  living  body  of  •  slaTe  nenally  a  young 
girl— but  wild  animals  are  now  OMd  fattlead  of  heman  bentgt 
lor  thi«  purpose.  Mr.  Hoae  exhibited  and  described  •  larfe 
collection  of  native  implements,  weapons,  and  other  objectf. 
and  Ihe  paper  was  further  illustrated  by  a  number  of  photo 
grairfiic  viewashownby  the  limelight. — Prof.  Macalister exhibited 
a  afcttll  from  Konh  Borneo.— Mr.  F.  W.  Rudler  exhibited  a 
wooden  fire  syringe  from  the  Malay  Peainitda,  with  a  bcaa 
tinder  box.^Mr.  R.  G.  Leeft  coMtstMted  t  paper  00  the 

Inivates  of  Tonga. 
Ocolo^eal  Society.  May  la— W.  H-Hndleaton,  F.ftS.. 
President,  in  the  chair. — The  following  commnnicalioii*  were 
read  : — The  feUiies  and  conglomerates  between  Betbesda  and 
Uanllylni,  N.  Wales,  by  Prof.  J.  F.  lilake.  The  author  brought 
forward  fresh  evidence  in  support  of  the  views  he  had  previonsly 
expressed  as  to  the  Cambrian  age  of  these  feUitrs,  and  as  to  ibe 
unconformity  of  the  conglomerates  on  the  purple  slates.  A  new 
tunnel-section  at  Penrhyn  Quarry  was  described,  in  which  felsile 
was  followed  by  St.  Ann's  Grit  with  a  conglomerate-hand,  and 
I  there  lying  in  the  midst  of  the  Cambrian  <.erie«.  After  a  word 
I  or  two  on  the  conj^lomerate  on  Moel  Rhiw  wen,  the  sections  nc 
I  either  side  oi  Liyn  Padarn  were  discu<t»cd  in  detail,  and  it  was 
shown  that  the  distribution  of  the  rocks  on  the  surface  of  the 
country  cotiW  only  be  fsplained  by  Ihe  unconformable  position 
of  the  conglomerates  and  jjiit^,  which,  moreover,  lie  nearly 
horizontal.  Afier  a  iliscu  sion  of  the  c  inglomerat«"«  of  Betlws 
Uarmon,  a  detailed  section  of  the  arlii  at  Moel  rryf,-ien  was 
given,  in  which  it  wiu  shown  that  there  was  only  a  3  ft,  6  in 
liiind  of  conj^lomerale  next  the  |iurjile  ilaies,  followed  by  1^50 
I  feet  uf  banded  <>U(cs  .md  lauuoatcd  grits  with  four  di^doct 
I  intercalated  bands  of  feUiie  ;  and  it  was  argued  that  the  con- 
glomerate on  the  summit,  55  yards  across,  ci.uld  scnrcely  be 
'  represented  by  this  thin  band.  Finally,  ihedistiibutiuo  of  rocks 
on  Mynydd  y  Celgwya  was  shown  to  be  satisfactorily  czplaioed 
by  MMoafonMtjr.  Inddenlally  it  was  aentioiiedilHit  a  nud  of 
roclt  tn  (be  leittteat  Uya  JUan,  which  had  been  caa*ideftd 
10  be  a  depoailed  alai*.  wnt  la  reality  aa  inlniaive  Igneoos  rock. 
The  eonglomeratca  described  were  considered  to  lie  aa  amlap 
of  the  Bronllwyd  Grit.  The  reading  of  this  paper  was  fdlewcd 
by  a  discussion,  in  which  the  President,  Prof.  IIaghea»  Ml' 
Rutley,  Mr.  Marr,  and  the  author  took  part.— The  LlandovetJ 
and  asiocinted  rocks  of  the  neighbourhood  of  Corwen,  by  Philip 
Lake  and  Theo.  T.  Groom.  The  area  detcrined  forms  a  pat; 
of  the  northern  slope  of  the  Derwyn  Hills,  and  s  retches  alone 
■  the  southern  hank  ol  the  Dee  from  Corwen  to  Pcn-y-glog.  The 
I  beds  of  the  'Icrwyni  are  here  thrown  into  a  series  of  fold* 
which  run  nearly  K.  \V.  ;  and  the  nartherly  limbs  of  these  foldi 
are  long  and  low,  while  the  s.juthcrly  limbs  are  short  and  sleep. 
Thf  folds  arc  en'  tliri3ii{;h  by  a  numberof  faults  which  mn  neatly 
E  \\  . ,  (jenctally  ali>nj;  the  crests  of  the  aniiclinals,  and  tticse 
invariably  throw  down  tuwaids  the  north.  The  southern  hank 
of  the  Dee  \'.>liey  is  here  formed  by  these  fauhs.  A  second 
series  rtf  fauli  -  riuimng  about  20'  \V.  of  N.  to  20*  F.  of  S  \%  of 
I.Tler  date  < 'lie  of  these.  Dear  Corwen,  prcie[i'>  some  ]>ccuiiar 
features,  anice  its  downthrow  in  some  places  is  on  the  rail  and 
in  others  on  the  west.  The  lowest  beds  present  are  bluish 
slates,  with  numerous  liala  fosnls.  Thc-t  are  succeeded  ira 
mediately  by  ihe  Corwen  Grit  of  Prof,  Hughes.  No  fosvils 
have  been  found  in  this  at  Corwen  ;  but  in  a  grit  occupying  a 
similar  position  at  Olyn  Ceiriog  numerous  fossils  have  been  dis- 
covered. The  Corwen  Grit  is  .-ucccedcd  by  grey  slates  « ith  gru- 
tunds ;  and  in  Naot  Casnddu*  ocBi Corwen.  and  Nant  Uechog. 
j  near  Pen  y  glo^  these  datca  are  foUowed  Iw  handed  hiaa 
I  shales  containing  mneraai  graplolites  of  ine  Mtmtfnftm 
grerarimt-tnmt.  Abate  these  are  pale  hiatsh  slates  s  aad 
niitBiag  Anther  is  exposed  till  we  reach  the  Tarannons.  The 
Corwen  Grit  dearly  forms  the  base  of  tbe  Llandovery  ia  this 
area,  as  suggested  by  Pruf.  Hughes.  Some lemarkxsrcre  made 
;  on  this  paper  by  th--  Presiiieiit,  Prof.  Hughes,  Hr.  Croom«  and 
Tr  if.  Lapworth.     Mr.  !  tike  briefly  rejilij  I. 

I  Zoological  Society,  May  16.— Osbert  balvin,  F.  ICS.»  Vice- 
I  Piesideat,  la  the  Chair.— Extracu  wcve  rend  faoai  a  leHer 
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addrewed  to  Prof.  N^w^on.  F.R.S..  by  Prof.  E.  C.  Stirling,  of 
Adelaide,  respecting  the  recent  discovery  of  a  large  series  of 
rrmains  of  Difn-'ckni.  f'h:i::^^'.MiiYr,  and  other  ^7»nllrl:lI^  at 
I.akr  Mulliijan.  in  S  luth  Au'.triiia,  about  603  mile^  nijilh  of 
AJcIairlr.  It  was  antiri|)afril  lh.it  when  these  remaios  were 
rec^ivfd  anii  CTimmol  very  imp  irlant  ^l  iilitions  toour  knowledge 
of  the  exlinct  M.immil- lannu  tif  Aastralia  woakl  follow.  —  Mr. 
Beddard,  F.  R.S  ,  read  a  piper  opon  the  siriKiurc'-  imiied 
"  afrinm"  and  '*  puKiatc  '  in  the  Oligochstou*  wotnT.,  in  which 
reasons  w-crc  yivcn  for  believing  that  all  these  itniciiircs  were 
reduntile  M  one  c  initnon  plan.  —  Mr  G,  H,  Snwctt.y  rri'l  the 
description?  f.f  tiliptn  new  species  (if  slicIN  of  the  I'nmily 
PIcuriitotntda:  from  duTcrcnl  loc.iliti-s,  —  A  coiiiniuiiiCiUun  wai 
read  from  Mr.  A,  H.  Everett,  containing  a  revifcd  list  of  the 
Mammals  inhabiting  the  Borneati  jjruup  of  Islands  'hat  in, 
''.  irneo,  and  Palawan,  wliich,  as  Mr.  Kverett  had  shown  in  a 
^icviou-i  paper,  belongs  ^'  ^Dlojitcally  to  Borneo.  — Mr.  O.  Thomas 
rc*d  a  paper  containing  an  account  of  a  secoml  coIImIUni  of 
MmBMiMbMnt  by  Mr.  II.  II,  John«ton,  from  Nyasaland.  The 
pmeot  MricsCfipllaetfdt  Jike  the  former,  by  Mr.  Alexander 
Wbyic).  cmuiitedof  sboDt  75  tpeclnenit  lefitmbte  10  jo  species, 
td  wbieh  a  large  proportioo  wete  adililloMil  t»  Ihe  fanna  of 
Myaaaluid. — Or.  P.  Soosino,  of  Pin,  rtwl  wnnt  a<Mes  on 
spcdaMm  of  patMttic  worm  of  the  gnmt  Mftmmm,  of  «hkh 
tto  hod  litctf  cnoiiBod  tpccimeAf . 

Royal  Meteorological  Society,  May  17.— Dr.  C.  Theo- 
dore Williams  President,  in  the  chair.— The  following  papers 
mum  road Mun  daily  oMxioMm  and  mioimna  temperature 
at  the  Royal  Obienaiory,  Gtocawtch,  on  the  averse  of  the 
i'tfty  yean  from  1841  10  tt^a,  by  Mr.  W.  EIIm.  Thi  author 
givea  tablet  of  the  meaa  oMidnieni  and  mean  mimimrai  tern- 
pciatare  of  the  air  on  each  day  of  the  year,  and  alto  tables 
sbowioff  the  dally  range  of  temperaiofe  and  the  mean  of  the 
daily  maximum  and  minimani  values.  — Suggestions,  fra<n  aprac- 
I icil  point  of  vicw,  for  anew  cla»$iliration  o(  clouil  forml,  b»  Mr. 
F.  GaMcr.  Theforms  assumed  by  clouds  at  different  levefiand  | 
ttoder  varion*  condition*  have  recently  received  considerable  | 
.ictentioa  from  meteorologists.  The  aatbor.  however,  does  not 
■ippfove  of  Ihe  nomenelaiores  and  dnnifiealioos  which  have 
been  proposed,  as,  in  his  opinion,  ihey  appear  to  be  little,  if 
aey,  better  than  the  older  ones  they  were  intended  to  replace.  | 
lie  now  proposes  a  somewhat  diffirent  classification,  arranging 
he  cloads  according  to  altitude  under  the  following  headings  : — 
i)  Surface  clouds,  or  those  which  appear  commonlv  between 
the  earth's  surface  and  a  level  of  about  2000  (eet  ;  >,2)  l,'>Aer 
inediam  clou  '«,  jnclti'linc  all  v.irietie'?  which  usually  lli>at  at  an  1 
elevation  ran^inj;  fro  n  2ojo  Id  .m mi  10,000  feet  ;  (31  Higher  ' 
mediata  cl  'Uds,  or  iliosc  commonly  foand  at  attitudes  varying 
frrjin  10.000  to  about  22,ooo  feel  ;  (4)  Highest  (or  cirrifonn) 
level  clouds,  or  those  at  elevations  pxceedin^  2l,(X>o  ff e'  The 
au'lijr  v;ivi-«  ihv  iliiTi-^  rifcich  variety.,/  cIdh  I  intl.i.fr.)  in  the 
r|a«~ihcation,  together  with  an  attoiii;t  uf  li-.e  principal  chafac- 
tcristics  of  each  as  far  as  appearance  le^  —  N'uti  si  on  winter, 
by  Mr.  A.  B.  .M4cr)owall.  In  ihis  paper  the  au;hor  discusses 
!heqne<tian  of  periodicity  in  winter  at  Gieeawich  and  Farii.  I 
and  the  nlatioa  of  Muamers  to  winters.  I 

t 

Acsdetny  of  Sciences,  May  33.— M.  Lnrwy  in  the  chair. — 
Th?  P<rrmnipnt  S("er<«fary  announced  *hf  ileath,  at  Berlin,  of  i 
Mcrr   Kunriiiicr.    I'orei^n  .\s.soci.Ttc,  and    .M .    lit  rtnitr  ^tvc   a  . 
review  <>•  the  wurk  oi  the  celebrated  ncijuit-Sntian.     Herr  G.  ' 
\V»e<le«ijr:ri  was  elected  correspondent  for  ihe  section  of  physics,  | 
in  the  pi.ncc  ol  Hcrr  W.  Weber,  deceased. — On  the  kinetic 
thf  TV  if  i;i"-s,  t.yM   fi.  l>oincar<%  A  correcli'in  of  Maxwell's 
prool  of  the  law  of  adiabalic  expansion,  •—Not*'  by       I'.e'lhelol,  I 
accompanying  the  presentation  df  hi-  work.  "  On  the  I  'tiemistry 
of  the  Miii<lle  Ages." — On  some  rare  or  i.cw  ratu'ai  ph  jajjhates ; 
bmsbiie,  mioerviic,  by  M.  Armand  Uau'icr.    .\  new  lime  and 
alumina  phosphate  wa»  (ound  among  the  concretionary  phos- 
phates of  the  ^rv//^  i]V  A/imtve.  Microcrysialline  like  most  of 
tbe^  »abuaac»,  kolable  in  dilute  mineral  acids,  in  weak  pnt- 
aaih       and  ia  alkaliae  anuaaniam  dtrate,  except  a  slight 
cUynty  fftidac^  it  liaa  a  dUiereot  componition  from  the  other 
aatorai  atuainiaiD  pboipbates,  and  ba<  beta  ealkd  Mtaefvke 
to  nc$n  its  phie*  of  disGovery.— Hetermiaalioa  of  the  water 
coDiained  in  soil  canylag  various  crops  after  a  period  of  grrat  [ 
dtoagbt,  by  M.  Reiaet.^Obaervation  ofthetotu  lolar  eclip>e  1 
«f  April  16,  1893,  made  at  Joal  ;S«aecal}i  ot  the  ofaacrva-  [ 
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lory  of  the  expedition  of  the  Bureau  drs  Longitudes,  by  M.  G. 
Bigourdan.  — On  the  investigation  of  the  solar  corona  apart  from 
total  ccUp>.e»,hy  ^f ,  !!  Di-slandrrs  —On  a  highly  sensitive  niano- 
metric  apparatus, by  M.  Villar  ].  — The  heat  spectium  of  lluorspar, 
by  M.  K.  tJ.TrvftlUi.  Dynamical  phenomen.i  due  to  the  residual 
electiification  of  dielL-ctdcs,  by  (-h.irlcs  Hurel.  —  On  cllloro- 
borate  of  ;ri>n  an  l  on  n  me'liod  of  preparing  chloroborates 
i*omorphnit>  wiih  hor.icfts,  Py  MM,  O.  Rousseau  and  H. 
Allaire.  The  method  consis;s  in  lefting  n  vnlafiliscd  metallic 
chloiide  act  at  a  red  hcjt  ii|>i>n  nutnral  c.;ilciuni  borate  nr  upon 
horosodiocalcitc.  In  the  ca-c  of  iron,  the  product  iihtained 
ciirie^-p^'iids  sensibly  to  th.it  oT  a  lH)ri>Lilc  in  wbich  the  t.ng- 
nciiURi  lias  liccn  replaced  by  irotv,  accordinj^  ir>  the  hjrrniila 
6Fe0.8B,0,.  FeClj.  The  chloroborate  of  iron  cryitalliscs  in 
transparent  cubes  i.f  a  greyish  colour,  which  act  opon  polanicJ 
light.  This  optical  properly  shows  that  tbcte  crystals,  like 
those  of  natural  boractte,  preiCDi  a  piendo-cabie  lymmeiry. 
They  dissolve  alowlv  ia  ailric  add  aod  are  npidiy  dis- 
iniegrated  by  fated  alkaKse  fiarfaoDalei. — Os  the  heat 
developed  ia  the  eombUialioii  of  hroaikie  with  aoow 
aaauoralcd  tiihitaBeet  of  the  ftttv  ictiei»  by  MM*  W. 
Looguinioe  and  Irv.  KaUokov.  Caiorioetric  deteradntleaa 
earned  out  ia  the  cases  of  trincthykthytene,  hcsylene,  diailyl. 
ailyl  alcohott  aad  ellyl  bromide  led  to  the  following  conclusions : 
The  heatdeielopad  by  their  combination  with  bromine  increases 
as  one  proceeds  upwards  in  the  hniiviIrit;o;is  >eries.  The  pre- 
sence of  an  atom  of  Br  replacing  !I  in  the  unsaturated  hydro- 
carbons mentioned,  considerably  reduces  the  rapidity  of  the 
addition  reaction  of  the  bromine.  In  presence  of  the  OH 
group  the  addition  reaction  ceases  to  be  sharply  defined  and  is 
accomi<anied  by  a  subsiilution  reaction. ^On  licarhodol  derived 
from  licareol,  by  M.  Ch  Harbier. — Action  of  si  dinrn  <ulphite 
upon  the  .a^id  idphenol  sa'l  ,  ;  new  method  nf  ubtaiiiitij;  amido- 
pnenoU  from  iheir  ^alis,  by  MM.  Aii^;-  1  umieie  and  .\. 
Seyewetz.  —  Ptoni.iin  cxtr.ic'ed  fmni  urines  in  cc;em.n,  by  M.  .\. 
B.  GciHilhs. — On  i  achroglobine,  a  respiru-ny  Litohwlirn?  con- 
tained in  the  blood  of  certain  Mollusca,  by  M  .\  II.  tlnftiths. 
In  addition  to  the  a-acbroglobine  extracted  fH  tn  tlif  bh^od  of 
Patella,  the  B  variety  frcim  the  Chitons,  and  t.hc  7  vaiieiy  from 
the  Tnnic.Ts,  a  f-ur  h  variety,  J  achroglobine,  has  been  dis- 
covered in  the  lilood  of  certain  species  of  I)cirj>,  t<x^  ,;raiiiini:s 
of  this  substance  aL>u:b  125  cc.  of  o.xvgcn  at  O  and  760  mm. 
It*  empirical  formula  is  CjuHj^NjujSO, j,.— On  the  Plankton 
of  the  northern  lagoon  of  Jan  Maycn,  by  M.  O.  Pouchct.  The 
i<sland  of  Jan  Mayen  possesses  two  lag'wns  formed  by  fresh 
water  due  to  the  melting  of  the  glaciers,  and  separated  from  the 
••a  by  aaraow  dyluH  of  aaad  aad  ahingle.  The  soathern  bgoon 
is  of  recent  dale.  At  Ihe  time  of  discovery  h  was  an  open  bay. 
The  northern  lagoon  was  explored  by  the  steamer  £a  Mttuitt 
in  July  1892.  By  means  of  a  fine  net  Ihe  central  portion  was 
tested  for  any  surface  life  (Plankton)  that  might  have  escaped 
the  Austrian  expedition,  which  had  failed  to  discover  any.  As 
the  r«sult  of  prolfinf^p'd  w-ntl;  a  few  iqiccies  were  found,  includ- 
ing a  Conferva,  Infn-oiia  allied  to  Paramecium  and  Actir.ophr)F, 
a  Tardigrade,  a  Copejwd,  anil  numerous  Rotifers.  —  Dimorphism 
in  the  development  of  hcmosporidia,  by  M.  Alphonse  Labbe. 
— On  thesoealcd  mists  observed  on  the  coasts  of  the  Channel, 
by  M.  &  Joordain.  These  mists  occur  in  >pring  under  a  north* 
cast  wind,  and  usually  in  the  morning.  The  appe.irance  is 
that  of  a  blnish  grey  vapour,  and  the  smell  that  of  lime  kilns. 
The  air  ia  very  dry  while  ihey  luL  The  author  Ihinlu  that 
they  are  cosmic,  aot  local  pbeaameaa. 

BBauir, 

Physiological  Society,  May  5.— Prof,  du  Bois  Reymond, 
Piesidcnl,  in  the  ch.iir,  —  I>r.  Schmidt  spr^^e  on  the  colour- 
rcaciicn-  .jr  ibe  cx.nia,  whereby  the  mucin  exhibit;  certain 
very  chaiacitiiiiic  aad  distinctive  differences,  as  compared  with 
protcids  —  Prof.  Fiitsch  exhiiiiled  a  number  of  lantern  slides  of 
the  electric  organs  of  Tor]>cda,  Malapterurns,  and  Gymnotuit,  by 
which  he  had  determined  the  atiactare  of  the  naot  fsoglia,  the 
aais  cylinders  which  arise  from  these  and  ate  jUsttihnled  to  the 
electric  eqpa  and  the  protoplasmic  proloontleos,  which  either 
liMiii  a  BiiaBS  of  connection  between  neighbonting  ganglia,  or 
else  Tcaolve  ihcmselm  into  aa  aaattonosing  networlc. — ^Dr. 
Benda  also  eahibiled  prcjeaiooaof  miao-photograplUt  in  linear 
magaHjcatiaaof  aeooto  aooodlametets,  of  thetestisof  SahMBaa. 
decs  in  lUnstralion  of  ihefoimathnaadfateoftliehaiyoldBetie 
aatdMrrods, 
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Meteorological  Society,  May  9.— Dr.  Vetlio,  President, 
in  the  chair. —Prof.  Hellmanil  pmented  the  tm  first  Humbert 
of  repiints  of  important  p»per4  on  tneteofology  and  lerre«trial 
magneiUin,  which  he  N  publi^hiog  with  the  wpport  of  the 
German  Meteorofnjjicnl  Society  and  the  branch  tocietjr  in  Berlin. 
No.  I  is  a fai-sif  ni,-  <if  ilu?  earliest  Gi-rmiii  wnrk  on  meteorology  : 
We.^thrr-iH)ok  by  Rynmann.  dttc!  is;  10.  No.  3  is  aUo  a  fat- 
!!■'::-■  lA  Bl.  Pascal  i:rlrlir;ilt:<l  rorartjh  liy  which  the  existence 
of  atmospheric  pressure  was  tu'it  (Iplcriiiincd.  —  Prof.  Bernstein 
spok-e  on  the  most  recent  theories  as  to  iliun.if rsv  irm>,  i>f  which 
none  supply  a  definite  solution  of  the  problem*  involved,  and 
explained  a  simt'lc  fi  rm  <A  .ipparatus  by  RIster  and  Geitel.  in 
NVolfenbitttel.  iiy  mean*  of  which  anybody  can  make  ^ih'.tr- 
vafion^  on  .iln.u^pheric  electricity,  .mtl  invitcf!  ihc  Ci i-Dptra; ion 
of  the  memli«ti>.  Dr.  Kremwr  gave  some  n-j't  -  <in  ihe  ilryne** 
of  l.isl  April.  Whereas  the  average  fall  in  PnisMa  for  April  is 
JO  to  50  mm.,  the  fall  for  laitt  month  was  only  10  mm.  in  the 
extreiae  east,  falling  to  1  mm.  in  the  central  regioo,  andloOmin. 
in  the  wett  and  aouth  west.  In  Berlin  a  meaMtable aoKHint  of 
rain  fell  on  only  cmeday,  the  lyih,  aiBMiiliaf  too*5  nm.»  lo  th.-it 
tlii*  flMntb  WIS  the  driest  leootded  einoe  ofaternitians  wtm  first 
■Muk  in  Berlin.  I' p  to  the  prcMOt  tiim  the  drictt  iBoalh  bad 
beca  October,  1S65,  with  a  fidi  of  I  mm.  The  period  of 
drought  began  as  early  as  March  21  or  22,  and  in  many  partt  of 
Prussia  bad  lasted  for  forty  d.ays,  being  accompanied  by  abseace 
of  ilouds  and  marked  temperature  amplitudes  of  10'  to  18'.-- 
Dr.  I.ess  gave  an  account  of  the  barometric  conditions  over 
Europe  during  the  dipagbt.  They  may  he  divided  into  tluw 
perio<!i.  In  the  fint,  at  the  end  of  Maicb  and  be^rinniflgof 
April,  the  highest  pressure  lay  over  Fmncn  and  Germany,  the 
laweti  over  Russia  as  far  as  the  Ural  HomUatnt.  la  the  second 
period,  the  middle  of  April,  the  area  of  high  pressure  had 
moved  over  towards  Kngland,  while  the  lowest  pressure  had 
extended  to  the  centre  of  Germany.  In  the  third  period  a  flat 
area  of  lowest  pressure  situated  over  the  AtS.intic  h.id  driven 
the  area  of  liighot  pressure  once  more  towards  central  Europe.— 
Prof.  Uornsiein  exhibited  samples  of  the  material  used  in  the  cm- 
stioction  of  the  recently-destroyed  balloon  *'  Humboldt."  This 
balloon  had  become  igniied,  accompanied  by  a  violent  explosion, 
while  being  emptie<J,  without  any  definitely  ascertainable  cau-se. 
The  speaker  dertuiiv^intfil  !mw  readily  the  outer  surface  of  the 
material  conM  Ur  clcctrifictl  by  friction,  .ind  suc^eslcd  that 
elecltitiiy  haJ  itui\  hern  i^enrr.Hcil.  .in  1  h.i<l,  ,Tt  .i  ^jiark  dlikcharge, 
ignilt  d  the  gas  as  it  escaped.  I  his  source  ol  dinger  could 
probably  be  wmoted  by  placing n  few loqg  netniUc  wine*  lonnd 
the  valve. 
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THE  ROY  AT  SOCIETY  ELECTION. 

HAD  it  not  been  for  the  unnecessary  and  indiscreet 
conmonkatioo  to  the  nevsfniierg  of  a  letter  not 

intended  for  the  public  eye,  the  e!i (Terence  of  opinion 
which  made  itself  manifest  at  Burlington  House  last 
Thursday  might  have  been  settled  In  a  purely  domestic 
manner.  As  it  was,  it  gave  rise  to  comments  which,  in 
most  cases,  were  as  absord  as  they  were  painful  to  the 
persons  concerned.  But  the  mischief  ilonc  and  it 
would  be  affectation  to  deny  that  a  question  of  consider- 
able moment  has  been  raised  and  one  which  will  very 
probably  provoke  in  the  future  a  good  deal  of  disfussion 
and  consideration.  Clearly,  therefore,  it  lias  to  be  lai.cd, 
and  I  vvillm-ly  .icrcic  to  the  wish  of  the  Kditorof  Natukk 
to  state  why  1  think  the  policy  of  the  dissentients  should 
not  be  accepted  by  the  general  body  of  the  Fellows  of 
the  Royal  Society. 

I  say  policy,  because  i  think  it  must  be  obvious  to 
every  one  that  the  matters  involved  goa  good  deal  deeper 
than  the  persona)  interests  which  were  at  stake.  And 
here  I  would  say  at  once  that  looking  at  the  names  of  the 
dissentients,  it  is  impos!,il)lf  i<i  su;)po>L'  that  those  who 
proposed  to  reject  the  recommendations  of  the  Council 
were  animated  by  anythuig  but  perfect  good  faith,  and  a 
real  desire  to  act  in  the  best  ;ntere<;ts  of  the  Royn!  Sncietv. 
Though  1  entirely  disagree  w  ith  ihem,  1  say  this  with  the 
more  conviction  as  they  were  nearly  all  my  own  personal 
friends.  The  harshest  thing  1  should  be  disposed  to 
of  their  action  is  that  while  it  had  the  anoomprnmistug 
honesty,  it  also  had  the  unrc.tsrinable  narrowness  of  a 
somewhat  provincial  point  of  \  it:w. 

Every  one  will  !  suppose  admit  that  in  most  adniinis» 
txative  ttuttters  the  Enghsh  people  are  above  nil  things 
practical  and  are  little  influenced  by  considerations  of 
either  logical  order  or  of  mere  symmetry.  The  Royal 
Society  appeius  to  be  a  notable  case  in  point.  It  is  un< 
like  any  anahqious  institution,  as  far  as  I  know,  in  the 
world.  It  is  by  no  means  n  mere  Academy  of  Science. 
Looked  at  historically  and  from  the  point  of  view  of 
actual  facts,  it  is  seen  to  be  an  association  of  persons  of 
"light  and  leading"  who  wish  to  promote  the  interests 
of  science  especially  in  so  far  as  they  are  a  matter  of 
national  concern.  I  use  deliberately  the  rather  hackneyed  i 
words  "  light  and  leading ''  as  descriptive  of  the  qualifica-  1 
tioos  of  its  members.  They  fall  in  fact  into  the  two  I 
categories ;  on  the  one  hand  they  consist  of  the  most 
competent  experts  in  different  brandies  of  scien<  r  and 
on  the  other  of  prominent  men  in  the  political  and  social 
world  who  are  sympathetic  to  science  and  desirous  of 
premodng  its  progress  as  an  indispensable  phase  of  our 
life  and  intellectual  development  as  a  nation. 

Now  u  seems  to  me  that  the  real  importance  of  the 
proceedings  of  last  Thursday  was  the  attack  which  was 
virtually  made  and  with  some  vigour  on  this  position. 
The  dissentients  in  their  printed  statement  completely 
ignored  its  existence.  I  can  only  make  the  excuse  for 
them  which  Dr.  Johnson  made  when  a  lady  asked  him 
to  aecoont  for  a  very  palpable  Monder  in  his  dictionary. 
"Ignorance,  ma'am,  sheer  ignorance."   It  leems  theie- 
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fore  worth  while  to  show  that  in  uiduding  in  the  fifteen 
sdected  candidates  a  man  of  public  distinction  who  was 
not  a  professional  man  of  science  the  Council  acted  in 
accordance  with  well-established  tradition  and  precedent 
which  has  not  hitlierto  hccn  scrio-jsly  challenged. 

In  other  countries  where  Government  is  constituted  on 
more  buieaticratic  lines  than  it  is  in  this,  men  of  science 
associate  themselves  in  bodies  to  which  non-scientific 
members  of  the  conununuy  have  no  access.  Such 
bodies  can  address  the  state,  and  are  doubtless  listened 
to  with  the  respect  due  to  expert  authority.  But  the 
reason  Is  mainly  because  science  under  such  conditions 
falls  into  line  with  Ljeneral  bureaucratic  arrangements, 
in  England  the  expert  as  such  is  more  usually  listened 
to  with  hesitation.  It  is  my  belief  that  if  the  Royal 
Society  were  simply  constituted  of  (H-ofessional  scientific 
men,  its  influence  in  the  country  would  be  vastly  dimin- 
ished. T"n;;Iisliincn  .ire  distrustful  of  experts  wlunn  tliey 
think,  and  I  must  admit  too  often  with  justice,  to  bie 
cramped  in  their  general  outkNik  and  wanting  in  know- 
ledge of  the  world.  Furthermore  Fn.dishnien  are 
curiously  shy  of  vvh.it  they  don't  comprehend.  A  purely 
professional  Royal  Society  would  be  apt  to  be  treated 
with  a  kind  of  ironical  respect  but  otherwise  severely  left 
alone  as  a  thing  **  no  fellow  can  understand." 

Now  it  may  bt-'  a>ked  ic.isonably,  would  thi:,  be  a 
desirable  state  of  things  ?  1  think  it  may  be  shown  with 
little  difficulty  that  in  the  interests  of  scientific  iwogiess 

in  this  cotintrv  it  woti!d  not.  CnnsiHer  for  a  mnmen*  the 
kind  of  work  which  the  Royal  Society  does.  In  the  t'lrsc 
place,  and  1  suppose  the  dissentients  would  say  that  this 
\%  its  only  proper  function,  it  signalises  and  marks  out 
those  workers  in  science  as  to  whose  integrity  aiul  com- 
petence it  has  satisfied  itself.  Hut  thi'j  mi^'ht  be  done 
by  a  small  and  exclusive  club,  and  though  such  a 
body  would  be  distinguished,  it  would  never  enjoy  the 
distinction  which  attaches  to  the  Royal  Society.  That 
distinction  rests  on  the  fact  that  it  possesses  a  quasi- 
official  position  in  the  .St.itc.  It  ;s  therefore  on  the  one 
hand  able  to  approach  the  Government  of  the  day  with 
a  recognised  status  and  authority  to  speak ;  on  the  other 
hand  it  the  supreme  scientific  tribunal  from  which  the 
Government  can  count  on  obtaining  a  perfectly  in. partial 
judgment  on  questions  of  importance  to  the  community. 
Here  it  may  be  replied  that  a  strictly-restricted  scientific 
Academy  could  equally  fulfil  those  functions.  In  apy 
other  country,  I  have  alieady  admitted  tliat  it  may  be  so. 
Dut  here  again  national  peculiarities  must  be  reckoned 
with.  In  thifl  country  most  important  Government 
business  is  in  all  essential  features  settled  in  a  semi- 
otViciai  way.  Preliminary  pour-par lers  ascertain  what 
applications  would  be  acceptable  and  what  will  be  con- 
ceded to  them.  The  official  letters  which  are  ultimately 
exchanged  only  put  on  record  what  has  been  previously 
negotiated.  It  is  here  that  the  presence  ofwbatlmay 
call  a  sympathetic  lay  element  In  the  Society  is  so  inr 
valuable.  A  statesman  or  public  man  by  becoming  a 
fellow  has  solemnly  pledged  himself  to  co-operate  with 
his  collra,;iics.  A  minister  therefore  who  is  an  F.R.S. 
cannot  ri-fuse,  in  common  courtesy,  to  lend  liib  tai  to 
representations  to  which  as  a  politician  he  might  be  very 
willing  to  be  deaC 
No  doubt  there  waa  a  time  when  this  lay  element  tended 
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to  iwamp  Ibe  Society  and  to  destroy  its  sdentific  prestige. 
Bnt  the  Royal  Society  is  not  a  thin^  of  yesterday ;  and 

accumiil.itci!  expcrit-ncc  li.is  stion  n  the  w  ay  to  the  present 
modus  rii-iftd:  which  appears  to  tne  to  have  given  the 
maximum  advantage  to  the  scientific  world  over  which 
the  Society  presides  without  the  remotest  possibility  of 
injurious  interference. 

It  may  be  well  to  ronsitifr  ill  ■.stint  illis  lay  element 
consists.  In  the  first  place  we  have  the  Sovereign  who 
was  the  Founder  and  Is  always  the  Patron  and  may  in  the 
future  as  in  the  pnst  tnke  an  active  part  in  the  Society's 
proceedings.  Next  there  are  the  Princes  of  the  Blood 
any  one  of  whom  may  at  any  time  be  summarily  pro- 
posed for  election.  The  ordinal  statutes  provided  that 
anyone  of  the  rank  of  Baron  or  higher  should  be  qualified 
for  election.  That  privilege  w.is  liowever  abolished  in 
the  present  century,  no  doubt  as  opening  the  door  to  the 
lay  element  too  widely,  liut  the  privilege  was  retained 
for  the  Privy  Council,  a  body  which  in  its  constitution 
is  analogous  to  the  Royal  Society  inasmuch  as  access 
to  it  can  only  lie  obtained  o  usidc  tlic  Royal  I- .umly  by 
conspicuous  ability  independently  of  mere  rank  or  birtL 
And  it  may  be  noticed  that  the  analogy  is  drawn  even 
closer  by  the  recent  admission  to  the  Privy  Council  of  a 
sciencitic  element.  Each  body  has  in  lact  in  reiaiiun  to 
the  State  its  own  field  of  activity  and  functions.  But 
they  arc  often  not  vciy  disamiUr.  A  committee  of  the 
one  body  may  advise  the  Coverament  on  the  eonstitntton 
of  a  nc'.v  uiu\  cTsity  ;  a  coniiniitee  of  th(-  nlfier  may 
equally  advise  it  on  the  methods  of  obviating  explosions 
in  mines.  We  may  have  a  Prhry  Councillor  discusslnRr 
at  Burtirif^'.on  House  Marine  Sij^nals  or  Colour  \';sion, 
wtiilc  a  late  president  of  tlie  Society  may  be  occupied  at 
Wniteh  (d  in  determining  whether  the  Eternity  of  Future 
Punisliinenl  is  a  binding  article  of  the  English  faith. 

But  besides  members  of  the  Privy  Council  it  has  been 

the  custom  time  oi!t  of  mind  to  elect  into  tin-  Soclctv' 
as  ordinary  fellows  men  of  conspicuous  public  position 
and  merit,  with  the  proviso,  iiosvever,  that  they  should  in 
their  careers  have  shown  themselves  sympathetic  to 
science.    .Snch  elections,  however,  differ  in  Mo  from  the 

honorary  and  mercU'  <  oinp!iiiier.tary  tle;;rcf:-,  (  onfcrred 

by  the  Universities.  Such  men  are  brought  into  the 
Society,  first,  in  recognition  of  their  services  to  science, 

<;ero!idlv,  to  confirm  them  in  their  intcrrst  in  it.  lastly, 
that  their  cooperation  may  be  secured  in  the  performance 
of  the  Society*!  public  work.  The  Society  in  order  to 
effectively  accomplish  that  for  which  it  exists  must  be  in 
touch  with  other  fields  of  national  life ;  it  requires  and 
turns  to  ;^ood  account  its  connections  witli  soriet\,  witli 
the  legislature,  with  the  bench,  with  Government  adminis- 
tration. By  including  in  their  number  a  body  of  dislin> 
giiishcd  public  men,  the  Fellows  of  the  Royal  Society  are 
able  to  enormously  enlarge  their  influence  and  to  display 
themselves  as  reasonable  if  hard  headed  men  of  the 
world,  perfectly  able  lo  play  their  part  in  affairs  which 
concern  them  on  equal  terms  with  those  who  make  the 
conduct  of  affiiirs  tV.i-ir  only  Ixisinessand  by  no  mr  ins  as 
mere  recluses  in  a  labijr.Uory.  Can  any  more  elJecUvc 
mode  be  imagined  for  removing  from  scientific  men  that 
suspicion  of  impracticable  pedantry  with  which  men  of 
science  are  too  often  regarded  by  the  iMiinfonned? 
In  the  face  of  these  considerations  which  I  had 
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thought  were  part  of  the  well-known  traditions  of  the 
Society  I  confess  that  the  hubbub  of  last  Thursday 

soiuewhit  amazed  mc.  It  was  ruiL;ht  over  a  man  whf> 
IS  preeminently  of  the  kind  that  ilie  Koy.il  .Sacieiy  has 
been  always  willing  to  coopt.  A  man  of  singular  modesty 
but  vast  learning,  a  scientific  historian  with  the  keeoest 

I  sympathy  for  science,  a  member  of  the  legislature  who 
by  his  own  unaided  merit  lias  acquired  for  iiimself  a 
conspicuous  position  amongst  the  statesmen  of  the  day. 
If  the  principle  of  the  admission  of  laymen  is  admitted 
!\t  all,  who  coutd  be  more  suitable  * 

Tiic  simple  fad  ii  that  there  was  nothing'  anomaious  in 
the  matter.  Any  one  who  has  taken  part  in  the  selection 
of  candidates  by  the  Council  will  know  that  there  is  a 
regular  category  for  lay  candidates  presented  on  their 
public  form.    The  Council  has  to  make  up  its  list  with  due 

,  regard  to  the  claims  of  every  branch  of  science.  But  I 
think  I  cannot  be  far  wrong  if  I  assert  tint  in  most  lecent 
years  it  has  been  the  practice  to  select  on  an  average  one 
layman  annually.  There  are  at  least  a  dozen  in  the 
existing  list  and  the  obituary  notices  abound  with  them. 

1  It  is  perhaps  invidious  to  mention .  names  but  1  may 
single  out  of  those  living  Sir  Henry  Barkly,  Sir  Willutm 

Jcrvois,  Sir  John  Kirk,  Str  Ceorg^e  N'ares,  Sir  Bernard 
Samuelson,  Sir  George  Verdon,  bir  Charles  NS'arren. 
Any  of  these  men  would  probably  disclaim  any  pretenalOD 
to  be  considered  a  professional  man  of  sdcoce.  Bat 
each  and  all  of  them  has  rendered  great  services  to  it,  and 
the  rccoi^nition  of  this  by  th  ;  scientific  svoild  is  the  best 
way  to  get  other  distinguished  public  men  to  imitate  their 
example. 

If  I  have  discussed  the  question  at  some  length  it  is 
I  because  it  seems  to  me  to  be  one  of  vital  importance  to 
the  welfare  <if  the  Society.    But  the  dissentients  took  a 
further  step  which  if  it  were  to  become  a  precedent 
would  be  alMottttely  disastrous.  They  not  merely  pro- 
'  posed  that  one  of  the  candidates  selected  by  ilie  Criuncil 
shoald  t)e  rejected  but  wuhuut  consulting  hitii  proposed 
iliit  another  whom  the  Council  had  not  recommended 
I  should  be  elected.   It  is  true  that  in  their  first  circular  the 
dissentients  stated  that  the  statutes  of  the  Society  left  no 
other  c<.)iirsc  open  to  then^.    Tins  iioncvci  is  an  entire 
mistake  and  1  am  afraid  is  rather  characteristic  of  the 
want  of  due  consideration  which  characterised  the  whole 

prorecdin;:^. 

i  I  appears  to  me,  putting  other  considerations  aside, 
unlikely  that  in  so  delicate  a  matter  any  five  fellows  can 
j  arrive  at  a  sounder  conclusion  than  the  twenty-one  who 
1  form  the  Council,   Any  fellow  who  has  been  a  member 

of  that  Ijody  must  liave  been  strucl;  with  tlie  franlcness 
,  and  impartiality  with  which  the  merits  of  the  respective 
I  candidates  are  weighed  and  discussed.  And  so  large  » 
'  proportion  of  the  Council  is  changed  every  year  that  it 
I  would  be  practically  impossible  for  it  ever  to  come  under 
the  control  of  any  one  party  in  the  Society,  if  there  be 
such  a  thing.   It  appears  to  me  therefore  that  all  pre- 
sumption is  in  favour  of  the  judgment  of  theCoancU  and 

I  til  ink  that  experience  has  shown  that  in  the  vaSt  majority 
of  caiif^  It  has  been  exercised  wisely. 

It  will  be  generally  agreed  that  In  no  branch  of  sdence 
can  those  who  follow  it  arrive  at  a  correct  estimate  of  the 
merits  of  those  who  work  in  other  branches  without  the 
responsible  evidence  of  men  with  the  nteesmy  technical 
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knowledge-  Now  this  testimony  the  Council  both  re- 
ceives and  has  the  opportunity  of  carefully  lifting. 
H&i'ing  arrived  at  a  judgment  accordingly,  it  appears  to 
me  that  that  judgment  sbould  not  be  lightly  upset  unless 
in  the  almost  iocoQceivabie  case  of  its  being  utterly 
outrageous. 

Councils  have  cmed  in  the  past,  and  I  saftpose  the 

Council  of  the  Ro\  d  Siciety  cannot  claim  infillihility. 
It  might  be  necessary  tlierefore  for  the  general  IjoJy  of 
fellows  to  conect  its  action.  The  election  of  a  fellow  is 
an  irretne  v.tble  ste{».  To  oppostt  it  IS  a  grave  but  it  may 
be  a  justifiable  procedure.  But  tooverride  the  Codndl's 
discretion  in  mic  self  lit)^'  x  particular  c.iivli J  uc  is  a  much 
gcaver  one.  Non-seleciioa  is  not  an  irretrievable  injury 
and  if  in  any  one  year  it  may  seem  to  inflict  some  in- 
justice on  a  particular  candifli'c  its  redress  when  justified 
by  merit  is  not  difficult  of  .ituiinrncnt  on  a  subsequent 
occvsion.  Hut  if  a  precedent  were  established  for  talcing 
the  matter  out  of  the  nands  of  the  Council,  peace  and 
^ood  feeling  in  the  ranks  of  the  Society  would  soon  vanish. 
I:  :iii;e  ijke:'.  e'c.iiivi  wm  i!;!  lie  the  occasion  of  a  ciin- 
Hict  arid  na  unc  ««ho  valued  his  self-respect  wuuld  care 
to  serve  on  the  Council.  Nor  is  there  any  reason  to 
think  that  any  substantial  gain  would  accrue.  A  man 
may  be  rushed  to  the  front  by  a  wave  of  temporary  and 
emotion  il  popularity.  Such  a  man.  if  the  felloes 
acquired  the  habit  of  meddling  with  the  Council's  pre- 
rogative of  selection,  might  be  forced  prematturely  upon 
the  Soriety.  In  the  Ion:;  r.m  i:  i*  not  improb  ibJc  that 
chose  who  resorted  to  such  a  practice  might  live  to  regret 
their  precipitancy.  W.  T.  THISBLTON-DyBiL 


VERTEBRATES  OF  ARGYLL  AND  THE 
INNER  HEBRIDES. 
A  Vertebrntf  Faun.i  i-'f  Ar^n'f'  AnJ  the  Inner  fft'fn'Jes, 
Byj.  A.  Harvse-Urovvn  and  1.  K.  Uuckley.  (t-diiiburgh  : 
David  Douglas,  1893.) 

PERTINACITY  in  an  endeavour  to  carry  out  the  re- 
salts  of  a  fixed  idea  has  almost  always  been  regarded 
Ti-  a  \  11  fie,  even  when  ihe  inciijlc  invalved  has  seemed 
to  be  hopelessly  mistaken,  and  thus  the  adherents  oi  the 
Stuart  and  other  loet  causes  still  find  sympathisers  at  the 
present  day  ;  but  when  none  can  doubt  the  value  of  the 
idea,  the  pertinacity  with  which  it  is  supported,  provided 
that  obstinacy  is  left  out,  becomes  a  virtue  that  in  these 
practical  days  is  not  easily  exaggerated.  Such  perti- 
nacity is  conspiciioosly  exhibited  by  the  authors  of  the 
uci.i'k  V)<-foie  us,  Mr.  Harvie-lirown  .md  hit  wf)rth\- 
coadjutor,  .\Ir.  Buckley.  This  "Vertebrate  Fauna  of 
Argyll  and  the  Inner  Hebrides  "  is  the  /i/th  of  a  series  of 
volumes,  the  iricc|)tion  of  which  is  vastly  creditable  to 
its  founder,  the  gentleman  first  named,  and  to  all  con- 
cerned in  its  production— even  to  the  printer's  devil  and 
the  binder's  apprentice.  Some  of  its  predecessors  have 
before  received  notice  in  these  columns ;  ^  but  it  has 
perhaps  never  been  made  cle.ir  tothe  readers  of  N  \  1 1  kj 
that  this  series  of  buok>  a  placing  the  zoology  uf  tiic 
northern  Kingdom  on  a  footing  which  has  not  hcen 
atuioed,  nor  is  likely  to  be  attained  in  the  southern  part 
of  the  island,  even  though  there  eaist  particaUr  English 

>"AV«fttfani*  raonatf  liiikvlnul.  (VikmcM,  mid  W«it  Cramirtr," 
Katche,  xxu.  p.  t^ii  **A  Veruhraie  Ytm»  «f  the  0««  HetiUM,*' 
X«Tfk».  il  p.  i^i. 
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works— but  this  solely  so  far  as  ornithology  is  con- 
cerned— of  merit  superior  to  any  one  of  the  Scottish 
productions,  the  volume  on  Orkney,  which  is  of  remark- 
abte  excellence,  being  perhaps  an  exception.    It  is  not 

(litT.i  ult,  however,  to  account  to  a  c(ir.s.iil(?r.ab!e  L'\ten'.  for 
this  superiority :  the  propoiuon  of  person*  with  a  taste 
for  natural  history  to  the  general  population  being 
presumably  the  s.ime  in  both  parts  of  Gi  rat  P.ritain,  the 
enormously  greater  population  of  I'.n^'l.ind  would 
naturally  furnish  a  larger  number  than  St  i  tl.iml  is  able 
to  show.  This  is  not  said  in  derogation  of  the  northern 
kingdom.  It  has  always  been  rich  in  botanists  ;  and, 
nmnn:;  /nnlogists,  the  single  n.imc  of  William 
Ma<>;  llivray  is  enough  to  cover  it  with  renown.  How- 
ever much  his  merits,  and  especially  his  originality,  may 
have  been  obscured  or  underrated  in  his  life-time,  be  has 
already  been  recognised  by  those  who  have  taken  the 
troable  to  infonn  themHcI'. c,  and  espcrially  b)'  .Xiiietican 
writers,  as  (he  most  original  Uriii^h  worker  in  regard  to 
the  vertebrate  division  of  aiiimals,  since  the  incompaf' 
able  pair  -  Willughby  and  Ray.  But  of  Macgillivray 
this  is  not  the  place  to  speak  particularly.  On  some 
other  occasion  we  hope  we  may  say  more  of  him,  a  man 
whose  work  by  some  unhappy  fate  tailed  to  impress  his 
contemporaries,  and  whose  posthumous  volume  was 

oppressed  by  princely  p.Ttr()na;;e  vve!l-ineant  but  ill- 
advised.  He  had  little  or  no  experience  of  "  Argyll  and 
the  Inner  Hebrides,"  and  reaUy  does  not  now  cone  into 
ouralory.* 

As  a  matter  of  fact  It  is  hard  to  say  who  among  old 

naturalists  does  deserve  especial  meniioti  in  connexion 
with  the  Fauna!  District  of  which  this  volume  treats. 
Mr.  Harvie-Brown,  wiA  the  catition  chancteristieof  his 
n.itiiinality,  abstains  from  putting  forth  the  claim  of  any 
predecessor;  ihoujjh,  as  brave  men  lived  before  Agamem- 
non, this  district  may  have  had  a  zoological  historian  before 
the  laird  of  Dunipace  and  Quarter.  The  late  Mr.  Henry 
IJavenport  Graham— an  honest  observer  if  diere  ever  was 
oric  -  whose  pleasant  contributions  to  the  oriiitiioIo.,\v  of 
lona  and  Mull,  illustrated  by  some  of  his  humorous  and 
very  clever  sketches,  were  published  in  1K90  as  a  "leliel 
volume  "  of  the  present  series,  belongs  of  course  to  the 
existing  epoch,  for  he  died  in  1872  ;  and  moreover  bis 
observations  were  confined  to  l)ut  a  small  [jor.ion  —  the 
islands  just  named— of  the  district-  Thus  as  regards 
its  ancient  history  from  the  loological  point  of  view,  we 
have  an  absolute  void,  since  the  Statistical  .Acconnts  (both 
Old  and  New)  of  the  county  of  .Aigyll  and  the  Isles  give 
as  little  information  to  the  purpose  as  does  the  often-quoted 
but  seldom-read  description  of  Dean  Monro,  which  was 
only  published  in  t774«  32$  years  after  it  was  written.* 

I  n  come  to  closer  quarters,  we  are  inclined,  though  we 
must  say  so  with  diliidence,  to  question  .Mr.  Harvte- 
Brown's  delimitation  of  his  "  P'aunal  District."  In 
principle  he  is  undoubtedly  right,  though  somehow  or 
other  the  result  docs  not  seem  to  work  out  well.  Mis 
principle  was  laid  down  in  the  first  volume  of  the  series— 
that  on  Sutherland,  (^thne»s,  and  Western  Cromarty — 
and  is  the  marking  out  of  a  district  by  physical  features 
rather  than  by  political  boundaries.  No  naturalist  ought 
>  HW  parirut  U  icivcjt  by  our  SHihMk  in  ibtir  votumt  00  "  'Ibc  Ouiar 

I  A  rcfxriat  of  ibit  very  nu*  WMk  WW  yublUMd  at  Gbtcow  ia  >8S«  dtf 
noma*  D.  UfiniiMi)u 


^  .d  by  Google 


124 


NA  TURE 


[Junk  1^93 


tn  hesitate  for  a  moment  in  prefLTrin,;  .i  walcrshcd  In  a 
wapenuke,  smce  the  former  has  natural  limits,  while 
those  of  the  latter  may  be  the  consequence  of  a  chapter 
of  accidents.    Moreover  watersheds,  though  sometimes 
diHicuIt  to  trace  and  lay  down  on  a  map,  are  as  a  whole 
much  more  to  be  trusted  than  some  other  kinds  of 
boundaries,  notably  more  so  for  instance  than  rivers, 
which  in  btotonr,  with  very  rare  exceptions,  do  not  furnish 
a  scientific  frontier;  but  some  wise  man  of  old  has 
remarked  that  there  is  reason  in  the  roasting  of  eggs, 
and  tite  faunist  certainty  ought  to  e\>rrcise  some  dis- 
cretion in  choosing  bis  watersheds.  What  difierence 
there  may  be  in  the  land-fauna  of  the  two  sides  of  the 
peninsula  of  Cantire,  for  instance,  wc  are  at  a  loss  to 
conceive,  and  yet  we  have  our  author's  line  of  demarcation 
driven  retnowelessly  along  its  summit  ridge  from  its  Mull 
to  Wc5t  Tarbcrt,  and  thenre  northward,  splitting  Knapdale 
in  like  itiAtmcr,  and  shuiliui;  out  from  Argyll  the  home  of 
Maccallum  More— Inveraray  itself!    If  the  eastern  half 
of  Cantire,  with  Anan,  Bute,  Cowall,  and  goodness  Icoows 
what  beside,  are  to  form  another  separate  district,  some« 
thing  may  be  virj:;ed  for  this  view,  but  if  they  are  to 
be  annexed  to  Carriclc,  Kyle  and  Cunningham — in  a  word 
to  Ayrshire  and  tlie  Souib-West  of  Scotland,  w«  feel 
bo-ind  to  protest  against  the  proceeding  as  an  unnatural 
UHtun.     Arran  undoubtedly  agrees  far  more  in  every 
essential  faunal  character  with  Ardnamurchan  than  with 
Ayrshire— that  much  we  venture  to  affirm,  even  if  we 
should  be  sorry  to  attempt  a  delimitation  between  the 
districts  of  "Arg>ll"  and  "Clyde"  further   to  the 
northward,  or  between  "Argyll"  and  "Forth";  btit 
tbouf  h,  as  we  have  said  above,  we  attach  great  import- 
ance in  many  cases  to  waiershedsi  wc  are  inclined  to 
hold  ourselves  entitled  to  cut  across  valleys  on  occasion, 
and  because  Locii  Lomond  drains  to  the  "  Clyde  "  and 
Loch  Katrine  lo  the  "  Forth,"  it  does  not  at  all  follow  as 
a  rule,  that  their  upper  levete  belong  to  the  districts 
which  contain  their  "carses."    In  other  words  the  basin 
plan  of  divitiing  a  country  may  be  overstrained.  Still 
we  gladly  admit  that  the  faidt  is  on  the  right  side, 
and  eonsidering  the  extraordinary  way  in  which  so  many 
of  its  counties  interiock,  it  would  be  manifestly  mis- 
leading; to  atictii[)i  to  treat  Sco-.l.iiid  according  to  the 
method  which  is  on  the  whole  suitable  enough  for 
England,  where  the  comities  are  much  more  continent. 
There  is  the  old  story  of  the  man,  possibly,  it  is  true,  an 
ignorant  southron,  who  wished  to  ccplore  Cromartyshire, 
but  never  succeeded  in  finding  more  than  bits  of  it ! 

To  tite  naturalist  islands  have  a  peculiar  fascination  of 
their  own,  and  It  is  quite  pikrdonable  therefore  in  our 
authuis  that,  ill  the  introductory  [jiirtion  of  their  vohime, 
they  should  devote  more  space  to  the  description  of  the 
Inner  Hebrides  than  to  Argyll,  properly  so  called, 
especially  when,  as  we  have  already  stated,  the  delimit- 
ation of  their  district  cuts  oflT  so  much  of  what  most 
people  would  include  therein.  Yet  thereby  they  recall 
tbe  celebrated  stoty  told  by  Sir  Walter  Scott  of  the 
Minister  of  Cumbrae,  which  we  forbear  from  repeating ; 
and  we  must  s.iy  that  in  their  infinite  uicrcs  [he\  uii;_;ht  niit 
have  so  wholly  overlooked  ihc  latertsl  that  appertains  to 
the  adjacent  mainland.  vVrdnamurchan,  before  men- 
tioned, rcrr^iv^-;  its  due,  but  Moidart  and  Morven, 
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Ard^nur  and  I,ocha!jcr,  Hen   Xevis,  the  lui'tiesi  p^ak 
in  iireat  Britain,  and  the  historic  Cilencoe,  the  gloriou 
Loch  Etive  and  the  beautiful  Loch  Awe,  receive  bat  scan 
attention.    However  our  authors  have  given  us,  and  wc 
are  thankful  for  it,  the  portrait  of  two  inhabitants  of  the 
mainland— the  late  Peter  Robertson  and  his  pony— though, 
not  a  word  being  vouchsafed  to  show  why  they  are  thus 
honoured,  many  who  talce  up  the  volume  may  wonder  at 
the  preference  shown  to  them.    The  jircsent  writer  rnnnr)* 
trust  his  recollection  lor  equine  likenesses,  but  if  the 
beast  figured  (at  p.  xii.  of  the  "  Preface  ")  was  that  which 
bore  him  on  a  never>to-be-forgotten  day,  more  than 
thirty  years  ago,  he  has  no  objection  to  urge;  and 
undoubtedly  the  man  was  worthy  of  !)einf:  thus  com- 
memorated since,  throughout  Scotland,  no  one  was  more 
fbmotts  (or  his  icoowfedge  of  Red  Deer  than  die  bead- 
forester  of  Monn  Dhu  -the  "  Hlack  Mount "   while  his 
intimate  acquaintance  with  the  animal  hfe  of  a  charac- 
teristic Highland  district  was  no  less  good,  and  one 
could  not  be  in  his  company  for  half  an  hour  without 
recognising  in  him  the  true  naturalist   He  was  wholly 
dilTerent  from   the    mr.ch-writrn^   .and  nrjch-ljt*-rit:rt> 
"  Field  Naturalist  "  of  the  type  with  which  we  have  lately 
become  painfully  familiar,  the  man  who  is  ail  eyes  and 
tongue  but  has  no  brains,  thinking  everything  he  sees  is 
seen  for  the  first  time,  and  is  worth  publishing  abroad 
because  he  has  seen  it.    From  one  point  of  view  this 
man  is  not  wrong,  since  it  pays  well  to  contribute  a 
sensational  article  so  based  to  a  nonscientific  magarine, 
while  he  can  do  this  in  safety,  for  no  naturalist  will  be  at 
the  trouble  to  hurt  his  feelings  by  pointing  out  that  what 
he  writes  contains  nothing  more  than  wa'i  known  before, 
and  that  his  specious  verbiage  alone  is  new.  "Mr. 
Robertson  "—to  speak  of  him  as  he  was  spoken  of  by  those 
who  for  many  years  lived  under  hi?,  mildly    ''■  ]■  !,: 
rule— was  a  man  of  retiring  character  and  plain  speech, 
possessed  of  that  admirable  manner  which,  if  not  tebom, 
romcs  only  from  mixinj^  with  all  clas5e5  of  society.  He 
would  address  a  prmct  ol  blood  royal  without  a  trace  of 
servility,  or  a  cockney  sportsman  without  exciting  sus- 
picion of  contempt.  The  t»en$  sibi  eonteia  recti  kept  him 
from  either  failing.  To  no  smattering  of  science  did  he 
make  pretence,  .ind  it  was  with  wonder  that  he  received 
the  application  to  communicate  the  results  of  his  ex* 
perience  as  to  Red  Deer  to  the  editor  of  Macgillivray's 
unhappy  posthumous  work  already  mentioned.  Would 
that  the  whole  of  it  had  been  published  there  !    No  one 
could  listen  to  his  conversation  without  perceiving  that 
as  an  observer  of  nature  be  had  not  watted  his  life,  and 
that  he  had  thought  over,  if  not  thought  out,  problems 
that  have  puziled  .ind  still  may  puzzle  the  best  informed 
of  naturalists.   But  this  is  enough  of  bim,  and  we  have 
only  said  it  because  our  authors  have  said  nothing.  We 
I  must  return  to  what  they  tell  us. 

It  is  hardly  to  be  doubted  that  to  the  naturalist  the 
most  interesting  of  .Scottish  mammals  are  the  Ph^ciJa — 
tbe  Seals,  and  it  is  curious  to  look  back  upon  tbe  obscurity 
in  which  they  were  involved  until  comparatively  few  years 
af^o — not  that  we  wtnih)  have  any  onrr  to  suppose  for  a 
moment  that  there  is  not  plenty  mure  to  be  learnt  about 
them.  It  ii  probably  not  yet  known  to  the  majority  of 
British  loologists  that,  apart  from  all  possible  or  impossible 
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strav  visitor; — which  may  or  may  not  be  of  casual 
appearance,  such  as  Fhoai  bixrhata^  P.  anntllata,  P- 
grmtUmdtea  aad  Qfsiophora  erittata—mt  bav^as  constant 
tasideiits  in  onr  waters,  two  ^edea— the  oonmon  P. 
viHttina  and  the  larger  and  more  local  Haiickima 
_^r{i  animali  th.tt  liii'er  as  much  in  some  of  their 
habits  as  they  do  in  conformation  and  appearancei  Of 
the  former  species  we  need  wf  Hide,  tart  concerning  tixe 
latter  the  several  volumes  of  this  series  hnve  j^ivcn  much 
information,  makinj^  abundantly  clear  that  it  is  a  native  of 
our  seas  and  therefore  a  true  member  of  our  Fauna,  a 
position  tiiat,  through  want  of  appreciation  of  recorded 
frets,  had  hitherto  been  doubtful.  Bat  our  authors,  in 
this  \  o!umc  at  any  rate,  exhibit  laudable  raution  in  not 
advertising  its  haunts,  leaving  thoie  who  can  "read 
between  the  lines"  sufficient  indication  as  to  where  they 
^aie,  which  we  maintain  to  be  a  perfectly  fair  proceeding 
on  the  part  of  writers  in  regard  to  species  subject  to 
i>er5<-cu' ion.  If  the  hairy  coat  of  the  ( -roy  Seal  a])])! cached 
in  value  that  of  his  long-eared  and  furry  cousins  of  the 
Southern  Seas  and  North  Pacific,  the  life  of  his  race 
would  not  be  worth  a  year's  purchase,  despite  the 
dangerous  character  of  the  waters  he  frequents.  Kor- 
tUBUeljr  it  is  only  his  oil  that  is  coveted  by  his  would-lie 
niurderers,  and  that  is  not  a  sulficient  inducement  to 
them  to  follow  him  to  some  of  the  asylums  he  has  found. 
We  could  tell  of  one  wliere  he  fceti  so  secure,  from 
absence  of  molestation,  that  he  will  let  a  boat  come 
withfn  oar's  length  of  him  before  he  rolls  off  the  rack  on 
which  he  is  bailcin;^ — and  then  rather  with  the  air  of 
doing  a  courteous  a:t  in  guinp;  place  to  strangers  who 
may  want  to  land  upon  the  shelf.  All  the  same  we  fear 
that  one  of  these  days  terrible  return  for  his  poUteness 
will  come  upon  hhn  and  his  kindred  even  in  the  fortunate 
islands  we  have  in  mind,  and  we  must  not  dwell  longer 
on  this  subject  lest  we  should  reveal  what  ought  to  be 
a  profound  secret.  But  we  are  bound  to  admit  that  the 
Orey  Seal  is  not  the  most  intelligent  animal  in  the  world, 
hough  his  long,  grave  face  gives  hfan  an  expression  of 
wisdom  far  beyond  that  conveyed  by  the  diubby  Coun- 
tenance of  his  commoner  relative. 

Of  course  the  most  important  members  of  the  Scottish 
fauna  are  at  present  the  Red  Deer  and  the  Ker!  r.rotise — 
laoking  only  to  the  amount  of  muney  they  are  the  means 
of  bringing  into  the  country,  though  equally  of  course  it 
is  declared  that  the  greater  part  of  this  amount,  that 
whidi  ts  paid  for  shooting  rents,  is  not  spent  in  the 
country.  But  we  suppose  the  same  niiRlu  be  alleged 
almost  everywhere  of  rent  of  any  kind,  and  heaven  forefend 
as  from  dabbling  in  the  mysteries  of  the  "  dismal  science." 
Concerning  Red  Deer  much  more  is  to  be  told  than 
people  suppose.  The  statistics  of  Jura  Forest  compiled 
and  privately  printed  by  Mr.  Henry  Evans,  of  which  an 
abstract  is  given  by  our  authors  in  their  Appendix 
(pp.  239-344)  may  well  set  any  one  thinking,  especially 
as  regards  the  death-rate,  whicli  if  observed  among  Ivuman 
beings  in  any  part  of  the  world  would  set  that  district 
down  as  more  unwholesome  than  any  known  elsewhere. 
Hie  mortali^  is  attributed  chiefly  to  what  is  known  as 
**  Husk,"  which  appears  doe  to  a  **  halr-like  lung  worm  " 

of  what  kind  wc  raiiiiot  say  \  and  reaches  :::o  pi-r  k  hI. 

and  upwards  among  the  maU  calves  before  they  complete 
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their  first  year,  and  when  wc  consider  thnt  this  is  on  an 
island  with  a  comparatively  miid  climate,  where  every 
care  is  taken  of  the  beasts,  the  result  is  indeed  extra- 
ordinary.  It  is  only  when  the  KKdogiit  is  brought  face  to 
face  with  facts  of  this  kind  dut  he  can  realise  what  the 
Strii.;^!e  for  IJi'e  nui-t  be  of  which  he  has  read  so  much, 
and  the  depth  of  bis  ignorance  about  it  No  wonder 
tbeo  we  caanol  explain,  what  seems  to  be  quite  certain, 
the  dwindling^.  that  in  m.iny  places  has  ended  in  the 
extinction,  of  the  I'tarniigan.  Our  authors  appear  to 
attribute  it  to  the  moist  influence  of  the  Gulf  Stream^ 
\  but  we  are  not  conscious  of  any  evidence  that  this  is 
I  greater  now  than  it  was  twenty,  thirty  or  fifty  years  ago 
and  surely  the  reason  must  be  sought  elsewhere. 

We  have  allowed  our  notice  of  this  very  pleasant  book 
to  run  to  an  excessive  leagda,  so  that  we  must  here 
surcease  from  commenting  on  many  passages  which 
I  really  call  for  remark — most  of  them  for  praise  and  only 
a  few  for  Iji.inie.    We  certainly  should  not  c.ire  to  iinolve 
our!>elves  in  the  mooted  question  of  the  alleged  Pintail's 
nest  or  nests  on  Hys^r  off  Cantia  (pp.  129-131)  %  but 
we   must  protest    af^ainst  our  authors'  countenancing 
(p.  167,  note)  tlte  often-exploded  but  ever  reviving  fallacy 
of  Rooks'  eggs  being  served  up  in  place  of  Plovers'.  The 
curious  so-called  "  Tailless* '  or  "  Docked "  TrouU ("  club* 
tailed  "  would  be  a  better  name)  of  certain  lochs  are 
treated  ot   by   I^r.   Tr.iquair.    They    may  perhaps  be 
.  compared  with  the  somewhat  analogous  case  of  the 
I  "  Crummy  "  Stags  of  Jon  and  MaO,  concerning  which  we 
are  disappointed  to  find  little  or  no  information,  which  is 
I  the  i;reaier  pity  since  the  introduction  of  ncvv  blyod  has 
i  already  diminished  and  will  probably  put  an  end  to  these 

I interesting  local  "  sports."   A  few  words  must,  however, 
be  added  as  to  the  illustrations,  and  especially  to  diose 
:  from  photoi;raj>hs  by  ?dr.  Norrie,  which  are  not  only  well 

i chosen,  but  for  the  most  part  extremely  beautiful.  The 
maps  too  are  all  effective  if  not  always  neat,  and  the 
little  sketches  "  let  in  "  to  their  margins  are  as  pretty 
as  they  are  accurate.  Herein,  as  throughout  the  letter- 
press of  the  volume  generally,  the  islands  .ire  most 
I  favoured,  and  there  is  only  one  of  the  plates  which 
I  illttstrates  a  scene  on  the  Scottish  mabiland.  So  we 
part  from  Messrs.  IJuckley  and  Han-ie-Brown,  commend- 
ing their  assiduity,  and  wishing  all  success  to  their  next 
venture,  whether  Moniy  or  Shetland  be  Its  inhject. 


OUR  BOOK  SHELF. 
Cun  ami  Camera  in  Southern  Africa.   By  H.  Anderson 
I     Dryden.    With  numerous  Illustrations  and  a  Map. 

(London  :  Edward  Stanford,  1893.) 

In  this  book  .Mr.  Brydcn  records  the  incidents  which 
happened  in  the  course  of  a  year  of  w.uulerings  in 
Dechuanaland,  the  Kalahari  Desert,  and  the  Lake  River 
Country,  Ngamiland.  The  region  is  one  in  wliu  li  much 
interest  has  been  taken  lately,  and  colonists  and  settlers 
will  find  in  Mr.  Bryden's  lively  pages  exactly  the  sort  of 
information  that  is  likely  to  be  most  useful  to  them.  The 
volume  also  includes  many  passages  that  will  be  read 
with  pleasure  by  ethnologists,  naturalists,  and  sportsmen. 
The  illustrations— which  are  offered  as  "faithful  del  -  ^ 
tions  of  places,  objects,  and  people  hitherto  not  often 

I  accessible  to  the  camera"— add  greatly  to  the  value 

I  of  the  narrative. 
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LETTERS  TO  THE  EDITOR. 

[Tkt  Editor  d0tt  not  hold  himself  rt$pam$ibU  far  ofiniont  tx- 
frtsstJ  by  his  corrtspOHfltHts.  fftitker  can  kt  undertake 
to  return,  or  to  correst»>nd  with  the  writers  of,  re/etted 
imaHMuripts  imitmded  jor  this  ar  aiyf  atlur fetrtej  Nature. 
lit  tuUtt  it  takm  «/  CMMyMWMf  tmtumimttHmt^ 

Mr.  H.  O.  ForlMt'a  Discoveries  Id  the  Cbathan 

Islands, 

Is  reply  lo  Prof.  Ncwlon'i  letter,  un(]er  the  above  title,  in 
N  atuke  of  l»t  week  (p.  lot  ■  in  w^ieh  he  refers  to  the  (inscrip- 
tion by  me  of  the  Chaiham  N;in  1  K  liLne  bone»uniK  r  a  liivtinci 
genu-i  Di<s('horaf<tei y  ^ .  r.ml  rjlj-crvcs  ''that  one  thirii;  ircm^ 
neeJwl  to  make  the  l^i  i-,i,,„  [.,n  ihf  |)fobability  o:  n  Irtrnl 
connection  between  the  Chatham  antl  Ma^carcnc  IslantUJ  r^al, 
and  that  in  the  proof  of  the  asM:rtion  that  Aphanaprerys  ever 
inhabited  the  Chatham  Islands,"  I  beg  to  say  that  in  his  letter 
there  is  a  slight  confusion  of  dates,  which  affects  the  qur^vimn  <jr 
the  nomenclature.  On  July  29  last  year  I  visile  i  (;.ini- 
bridt;e  for  the  purpose  of  1;  jmpirinc;  ihc  Iohl-s  fruTi  ihi- 
Chatham  Islands  I  had  bruui;lu  wjlU  me  with  Uic  rca! 
Aphawpteryx  remains  in  the  Museum  there.  It  turned  out 
tMt  I>r.  Gadow,  who  was  abroad,  had  laid  tbem  aiudc 
tirtiere  Pi^.  N«»ion  could  not  place  hi<  head  apon  tlitn, 
•ad  t  «•«.  theiefiw^  eoeUe  to  aw  then.  A  week  or  t«re  luer. 
when  ia  Ediabeigh  at  llie  Britiih  AaaocieUon  Meeting,  in  a 
nete  ietimellag  the  letara  of  Dr.  Giidow,  end  kindijr  arraaging 
for  mf  euroinelioa  of  the  baoa»  Pvof.  Newtoa  adds,  "  I  be- 
liere  yoo  will  weal  a  new  generic  name  for  what  jpoa  have 
calle<l  AphanapUirfX^  and  suggests  the  name  Diaph«fapt«inx 
instead.  I  was  nnavoldably  long  prevente  i  from  revioilinff  iBe 
Cambridge  Museum,  and  ■to  in  de^cnbing  as  Diaphorap.'eryx 
the  Chatham  Island  b  jn^s,  at  4  tarc-.tuji  ol  the  British  Ornilho- 
logisis'  Club  in  December,  1892.  1  accepted  the  suggettion  of 
Prof.  Newton,  who  alone  had  till  then  seen  the  remaiu  ffM 
both  localities  On  February  2j.  prior  to  reading  my  p»pef 
at  the  Royal  Geographical  -Sjcicty,  I  again  Yisited  Cam- 
bridge, ani  in  the  m  r<i  kmil  manner  received  evi-ry 
facilily  and  assistance  ln:h  fr-nn  the  Professur  anil  | 
from  Dr.  Gi  id*  in  cotapanng  the  specimen-!.  < 'n  tiiis 
occasion  1  was  un.iblc  lo  recognise  any  sufiicietit  ch.'^t.n.!l•r^, 
by  which,  in  my  es'iin,%;inn,  \n  Kep,iraie  genehcally  the  bones  i 
from  tiic  Clialham  Ulaml-  Ir  iiii  lli<>«e  from  Mauritius.  Thii  ! 
dect^i'un  I  -itati.-il  at  llir  'tiectin^  ol  the  R  G.S.  on  March  13  last,  I 
and  more  recently  in  a  commnnK-.i;  iun  to  the  lint  1  ifiiith.  Club,  ' 
which  will  appear  in  its  fortlKimunL;  HuiUtin  [I  i  mistake  not,  | 
liOACVfr,  Prof.  New;. in  ,-i;;r<;(-,i  Willi  me  that  the  Chatham  Island 
form  was  nearer  to  Apkaiiaflc}  \  ih  in  ihe  latter  wa«  t')  Erylh- 
romoihui  of  Rodriguez.  Some  of  th>:>e remain> from  Mauritius 
have  been  figured  by  Prof.  Milne-Edwards  in  his  "  Oiseaun 
Fossilet  de  France,"  and  the  remainilcr  are  fully  discussed  and 
iilttsirated  by  Dr.  Gadow  in  a  tttortly-to-be-tssned  fasciculus  of 
the  Ttani.Z.S.  of  London,  while  thoie  fnrai  the  Chatban  Iilaadt 
will  appear  thortly.  I  hope,  ia  one  or  other  of  the  acieaUfie 
jonraaJi  or  ftoeeediegi.  AfteracafefalitadjrofantheaiMeRal 
1  have  BO  heittallon,  howtror,  in  sMttns  neentine— m  thoie 
who  «aie  will  then  have  an  opportunity  of  JadgiM— that  the 
bones  ffon  both  regiom  are  genencally  Ihe  nme.  I  ■aintahi  alto, 
that  even  if  some  osteologists  should  be  disposed  {from  the 
somewhat  larger  size  of  the  Chatham  Island  bones,  though  amoofi 
them  I  found  a  number  «l  ucely  to  be  separated  on  even  that 
ground  to  make  a  generic  >ii<tiiiciion between  tbem,  the<|aeilloa 
would  not  only  not  fall,  but  I  really  cMUiot  see  thai  the  areantent 
bated  on  their  discovery  intlieNewZ«dand  region  srouldbein  the 
least  invalidated,  as  the  forms  arc  unquestionably  so  very  nearly 
rela'ed.  The  importance  of  the  distribution  of  the  blue  Water- 
hen*,  snd  the  reUtion^ihip  between  the  Iluias  of  New  | 
Zri  inl  an!  ilie  /->.•,  if  Reunion — long  ago  pointed  out 

by  Mr.  W:^l.  lue  ,-in  i  tt.my  urn;-!-  f:t'_ts  a<  f.ir  r,5  birds  arc  Con- 
Cer.'ii-il  u-.en:ly  Ur.;.:  1  liy  I  )r.  ^-  '.irji  -  a'  tli.-  K  )y^|  Institution, 
a|)jicari  n'l'.v  a  (ulief  estciil  by  trie  <li-.--  ivery  -^f  !»n-.e  iin- 
exjifLi.d  torins  in  the  Chatham  Islarnl'-, 

1  ni  l. t  jncj  ni  irc  protest  against  the  very  ctrrtuem*  suie- 
ment  it- it  1  h-v.r  mv  .iced  this  "  ireinendoiu  hypothesis  "  to 
CKptain  the  distrilmdon  of  the  closely  related  forms  of  these 
two  regions.  I  adduced,  a«  I  have  s.aid  in  my  last  letter,  a 
great  deal  of  other  evidence  in  my  paper  at  the  R  »y.il 
Geographical  Society,  which  will  appear  very  »j>n  now. 
In  addition  to  the  facts  there  gtveo  1  may  point  ottt  the  iig- 
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nificance  lo  this  question  of  the  results  of  the  investigations  of 
my  lamented  friend,  Mr.  \V.  .-\,  Forbes— an  anatomist  of  the 
highest  acumen — on  the  genera  Xi-nuus  and  AcuMliiiill^  of 
New  Zealand,  He  found  that  the  affinities  of  the  Xeniciii.e  ate 
with  the  Piprid.r  (including  the  Cttlii^idj-),  Ttrjinij.-, 
fittidii',  and  Pht'rpiffi'l'  f  r"tiii5  confined  tn  tdr  'Vcw  Zealand, 
the  .\ustralian  (iari^;in^  ml  1  tin-  (Jut-nMl  ,  :'>\:  M.i-carene,  and 
the  Neotropital  rc.;iiiri>.  .incl  that  they  have  no  relatives  else 
where.  Nor  an;  the  l  illnvsing  sentences  from  Mr.  Wallac- 1 
"Geographical  I  )i^iributionof  Animals"  without  3  hearing  on '.hi* 
discuisi'iii  ;  -••  We  liive  the  pige  in^  -unl  the  jurrot*  most 
wonderfully  'levclojied  in  Ihe  .\!:.'ralian  ici;i(m,  which  is  pre- 
eminently iiiMilar,  ,-ind  liolh  these  ;;r.ju.'-  !i,Tve  - .  juircd 
conspicuoui  colviur*  veiy  ur>»j»ual  oi  altai;c;;ic.- aU.ccS  t-l^twhcre. 
similar  colours  [black  and  red)  appear  in  Ihe  same  two  groups 
,  lu  the  distant  Mii>carene  inlands.  .  .  .  Creili,  too,  are  largely 
I  developed  in  lioth  these  groups  in  the  Awlralian  region  only  ; 
I  and  a  crested  parrot  formerly  lived  in  Maaritlu* — a.  cotacideooe 
loo  much  like  that  of  the  colouis  as  above  noted,  10  be  eoM' 
sidered  acddeniaL'*  Hihrv  O.  Forbes. 

104,  Philhcach  GaidcBi»  Earl's  Court,  S.  W. 


The  Pandameatal  Axioms  of  Dynamics. 

A.s  Prof.  Lodge  refers  in  the  letter  published  in  this  week's 
Nature,  p.  lot,  to  my  remarks  on  his  paper  on  the  Fundaawwal 
Axiom  of  Dynamics,  I  shall  be  obliged  if  yon  will  allow  tne  to 
state  my  views  in  your  columns.  Apart  from  all  minor  questions 
it  appears  lo  me  that  the  main  issue  raised  by  Prof.  Lodge  is 
whether  the  law  of  theconservatioo  of  energy  can  be pr^'zeJ (rttm 
Ihc  ftindttinental  laws  of  dynamics  and  the  assumption  of  contact 
aclinn. 

I  have  not  the  5!ii;htest  objection  fas  he  =r"cms  to  «,appo<e>  to 
Ihe  mathematit:tl  investigation  of  [  hysic.il  (af.-.  I>fu.^;  l  ase  l  n 
assnmplions  which  are  followed  out  to  ihcir  iogtcal  conclu'iir ni. 
niir  ill  I  shrink  from  using  such  me  I  bods  even  wi.eri  they  fai'  in 
some  [loinls  or  lead  to  paradoxical  conclusions.  I'iiey  may 
legiliinatcly  Vve  accL-pted  a^  convenient  tliou^jh  imperfect  mental 
pictures  ol  the  uuth,  skciche",  hnt  not  linishcl  dr.iAirijs. 

My  objection  to  Prof.  l..i:it;e's  "proof"  is  tint  in  lui  attempt 
lo  avoid  the  ontbinkAblc  by  discarding  action  at  a  distance,  be 
adopts  another  cqoatly  iBOOBCcivaUe  ooBceptioa,  vis.  oostteet 
action. 

He  has  already  taidit  down  a$]an axiom  that  "material  particles 
(atoms  of  matter]  never  come  into  contact."  It  is  only  by 
abstaining  from  ihe  attempt  to  define  the  constitutioa  of  the 
ether  that  he  avoids  being  driven  lo  the  conclnsion  that  itt 
various  parts  never  oottc  lata  eoataet  ^iher. 

The  assumption  that  he  leaily  nakes  ia  that  whan  two  bodies 
(indodiagla  (bat  t«tt  iMMb  natter  and  the  ether)  aet  iBMBcdiatcij 
upon  ean  other,  the  <Biteaee  between  the  motaaDy  acting 
parts  remains  invariable  dwing  the  action.  This  is  BOt  inooa 
sistent  with  action  at  a  dislaaee.  If  then  the  phrase  ''contact 
actian  "  be  discarded  the  a.ssumplion  of  action  at  constant  dis< 
tance  is  a  proper  subject  for  investigation. 

Iflhe  aiwumption  be  accepted  the  reasoning  based  on  it  is 
aadoabt  correct,  but  the  value  of  the  "proof"  (regarded  as 
independent  or  self-contained)  depends  entirely  on  the  value  we 
assign  a  priori  to  the  findanicntat  a.ssumption.  I  doubt  whether 
an  argument  baser)  upon  it  would  by  itself  have  convinced  the 
world  that  the  conservation  of  energy  is  a  fact. 

If,  on  the  other  h.m  I,  the  .tf^^imption  h  regarded  »«  a  more 
or  less  arbitrary  postulate  ti>  l>e  ju^tlti■.•  I,  p,-i!,-rt^>i  by  the  fact 
that  concla«ion.<?  can  l,.e  ded-uccsi  from  it  wliicli  .nc  otherwise 
known  to  he  tr-.ie,  I'n  I'  I  .u  Ige  must  not  rejitest-:i1  his  co.;r.s«  as 
the  ascent  of  a  tirni  ladder  of  argument  to  ccjulu  which,  lhouj;li 
paradoxical,  imist  he  atLe.iied  under  penalty  of  n  redu.tt.t  m 
absiirdum.  On  the  cuntr  rfy,  it  lies  with  him  lo  i'i«!ifT  his 
assumption  Uy  itie  use  he  makes  id  it,  Th.at  the  cua-r-iva; 
of  energy  ls>ilu*.»  no  doubt  an  argument  in  it»  uv  mi,  iri4  1 
for  one  shall  look  with  iatetest  for  the  other  deductions  which 
Prof.  Lodge  promises.  ARTiit  K  W.  Ri  i'kkk, 

June  2. 

If  Mr.  E.  T.  Dixon  i.NAri'Rt,  p.  103)  will  rc.^d  wh^t  I  ha.c 
previously  written  on  the  subject  of  energy  he  w;I!  '  n  ;  m  >f 
his  ohjccnons  anticip.tled.  I  have  pointed  out,  as  he  uo»  does, 
that  »o  long  as  potential  energy  i*  regarded  solely  as  a  "  force 
function"  thr  cnnseivalion  of  cneagy  has  no  real  physical  mean- 
ing (pp.  v',J,  n  J;.  Phil,  .\|ag.,  June  iSSi  :.  1  quite  agree  thit 
{■otcDtial  energy  belongs  to  a  system  rather  than  to  a  panicle. 
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but  I  <lo  not  >rr  Ihe  :  ict  hW  My  bOttlle  MKnificUMS  M 

TCgartls  the  (|ui-~ii,;r.  i.iiuf-.'y. 

lie  will  al»o  n-  I  ■li  -t  I  h.w.-  ;  hiihcrlo  included  the 

connectinc  roetU«m  m.  one  of  tht;  "  UniiC* "  between  which 
actions  and  reaciifins  occur.  (See  for  instance,  Phil.  Mag., 
lune  1885,  np  48;?-K4.  and  October  1879.  p.  281).  1  do  BOt 
prop<i>c  lo  c  .iitliinr  '.J  III  thi-,  111  future,  partly  because  1  fiod 
lhatttic  wuril  '  bcniy  ismi  tciieiallyorconyenienilyunderstood 
to  mean  ether  as  well  a»  ordintry  matter,  and  piirtly  because  I 
now  realise  that  there  is  iomething  more  (lefmite  lo  say  con- 
cemint!  the  function  r>f  (he  ether  M  repild*  itrCM. 

But  Mr.  Dixon  Kciiii  lo  inppot*  ilttt  the  deoMl  of  action  al 
a  distaoce  ibmi»  lh«t  mataiial  paitiek*  «i«witboHtiBfliMiiee  on 
one  another  «iuil  tlify  tmwli :  that  for  imliiiiee  the  ctftt  cannot 
altrKt  the  uooo  mhIcw  it  ia  in  cooiaet  wMi  it ;  Aw  he  aaya  that 
wf  centeBlioD  lliat  ntatemi  peiticica  never  cone  iato  contact 
icndeiii  nn|ltt«ry  the  whole  diicunion  t-nncerainB  "contact 

If  ihia  he  the  soit  of  ineanini;  which  he  aiiachet  to  the  phrase 
"aelion  at  a  distance,"  no  wonder  he  i«  unimprcMcd  with  tlie 
aiignnMBts  of  ibote  who  deny  its  pteraknce  in  naturoi 

OUVER  LoDOX, 

May  I  make  a  few  corrections  of  ttalemenix  which  appear 
in  yoor  report  of  I'rof.  Lodge's  paper  on  (he  Laws  of  Motion  ■ 
<N ATfKE.  p.  1 17) ? 

(11  1  do  not  object  10  (he  first  law  on  the  ground  of  unin- 
tellii;iblcne»s.  but  only  to  the  ordinary  mode  of  enuncialinc  it. 

(2)  I  h.ive  not  contended  that  Pr.  Lo<1^p'«  definition  of 
enerKV  a«  the  name  eivcn  111  work  done  a'-sniiir'^  (-niiservation. 
On  the  cortrarr,  !  hiv»>  fnp?r«'.tv  y^-irtninl  out  ihat  it  doc*  not. 

i-^]  I  did  nfit  -fleet  t:  r  nii  ■^■im  -.i-ilh  it,  i;,u/z)e  plucC'l  -i^ 
instance  '»f  ti:tn-fi'HTi  i-  \\\  \"-\\-\\U:-\  rr  urjrv  wiihniit  trnn'T'irma- 
tion.  Ps'  f  1  '|'1l:<"  c  '.rA  the  air  i;"ii  »  -m  in-tanct!  i"if  the 
Iransformauoii  of  l^otert'  Imri^y  inlu  kinrtic  ■luring  'ran»- 
fcrencr-  I  stated  thai  ;i  ilic  mu^ile  were  V'l"-u''''l  would 
*etvc  i  /uaJi'v  xuell  a<  an  instance  of  the  transference  of  iiuJenlial 
energy  without  tiansfotmation.  But  I  pointed  out  that  hoth 
illustrations  wcie  defrclive  and  proceeded  to  nhow  that  in 
-general  the  tramlDraMllOD  of  energy  during  iransference  is 
uol*  partial.  \.  G.  MacOeegok. 

Hopcville.  Bridge  of  Allan,  KB.,  Jmie  5. 


The  Word  Eudiometer. 
TltF.  following  quotation  from  J.  A.  Scherer'.s  *' GeM:hicble 
der  l.uftpiitei>rnfun8»lel.re  "  (Vienna,  1785).  may  be  of  interest 
in  connection  wi'h  Prof.  McLeod't  letter  on  the  invention  of  the 
word"  Kudiomelcr"(NATIIX^ToLslvii.p.536}.  .After referrinc 
lo  FoDtana  s  De<critione  cd  vai  di  alooni  ttmmcnti  per  misurare 
inMhihtit.1  deir  aria  "(Floiesee,  1775),  Schercc  continues  [ot. 
tO-t  vol.  i.  p.  I  Si).  "  Bald  Mcih  der  neraiufiaba  der  gedachien 
Inattmneot*  OMcbte  Hr.  Landriani  ein  neiiea  behannt,  der  enle, 
der  es  Endioaieiar  nanni*.  Er  veraicherr  w)»  er  habe  aelaen 
LnitviiTcncaer  von  Abl  Fontana  nichi  enttehnt.  Daher  (lehort 
die  Ehre  der  Refomiation  det  Priettley'icbcn  Tnttmmenit 
Hm.  Laadiianl,  die  ihm  ends  Foniana  sclbst  in  zwei  Itriefen 
ctnriiaait." 

Landriani's  own  statement  quoted  by  Prof.  Mcl.eod  i«  ibus 
fully  confirmed  by  contemporary  authority.    Scherer  a  \iwk, 
which  has  Just  been  psrchafed  for  the  Owen*  College  from  the  ^ 
Ki»pp  library,  is  fttll  of  {nlcretting  hialoricai  htformation  with  < 
n^ud  to  codionctrv.  Phiuf  J.  Hartoo. 

Owena  College.  May  23. 

Singular  Swuntt  of  Flint. 

Mbu  FaottDt's  letter  (p.  103)  forcibly  Ktsindsroe  of  a  swarm 
of  flies  which  overlaid  every  one  who  was  en  the  parade  at 
VcntPor,  and  drove  niiBheni  nfT the  pier  on  the  forenoon  of  a 
day  whidi  ceilainty  Aril  on  or  between  May  ijand  16, 1891.  My 
diniy  hears  oldy  wilncM  to  the  fact  that  t  was  then  at  Ventnor, 
hnt  I  ahidt  aever  forget  lhal  as  I  went  towards  the  black  ctouds 
1  aaet  a  venerable  friend,  whose  white  hair,  beard,  and  lii;hi 
ooat  were  literally  Uaek<ned  with  fliex.  The  native*,  who  had 
bad  previous  experiertce  of  »uch  a  cloud,  ascribed  it  to  the 
*•  maclctrel  fly."  My  collesijues  in  ihe  entomological  depart- 
ment of  the  Brilith  Museum  lold  me  I  had  witncrscd  a  fliKht  of 
BUit  Matti  {Si.  Mark's  fly),  and,  on  reading  up  the  sabfecl,  I 
foaad  no  reaieo  to  dosbt  that  ihey  had  made  aa  accurate 
di«C«o^  of  aslightiy  and  Inperfecily  told  story.  *  >-* 
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I  have  a  definite  recollection  of  the  flies'  rapid  disappearance, 
and  I  have  very  little  doubt  that  Mr.  Fruude  lias  been  the  wiincu 
of  a  cloud  of  ihe  savM  dipterans  insect.      F.  jF.KFRtvvBKlX. 

5,  Radnor  Place,  Gloocester  Square,  \V.,  June  2. 

P.S. — The  weather  was s-ery  warm  during  the  days  menii  -ntil, 
but  the  succeeding  (Whil)  Monday  was  marked  by  a  fall  of  snow 
in  several  parts  of  Kngland.  Af'tit  omtn  '  I  .l  iil  tin's  .-is  I  note 
that  Mr.  Fruuue  sug^estsjthal  the  »pecial  cbaracier  of  the  swaimi 
may  have  aomefelaiiOB  to  "  some  oonditioa  of  the  atmosphere." 

The  phenooienoa  so  well  and  euetly  deaerihed  by  yoar 
coircspuodcnt,  Mr.  R.  &  Froude  (Natqrr,  voL  xlviii,  p.  103) 
was  sees  the  same  day  and  hoar— th«i  \*,  between  i  aad  1.30^ 
May  sy— at  Parkstone,  near  Poole,  Dorset.  A  party  which  had 
driven  over  from  tny  house,  and  lunched  at  the  Harbour  Hotel, 
saw  every  tree'topcnnrned,  as  it  were,  with  a  smoke-like  eelnmn 
of  flies,  every  column  with  the  taiue  slant  one  way,  dcsciilinl  by 
Mr.  Froude,  only  it  was  not  noticed  that  (his  was  towiinU  the 
sun.  The  strange  sight  was  described  to  roe  by  my  da.u|>htL-r,  by 
word  and  pencil,  last  Saturday,  imacdjatdy on  reaching  home, 
and  confirmed  by  her  oomjMnwna.  Hkkry  Cecil. 

Bf^gaer,  BoaraemoiUh,  June  3. 


Till-:  ANXUAf.  VISITATION  OF  THE 
GREENWICH  OliSEK  VA  TOR  V. 

\  T  the  .\nnual  Visitation  of  this  Observatory,  which 
took  place  on  .S.iturday,  June  3  last,  Ihe  Astronomer 
Ko}  al  prCMnted  his  report  to  the  Board  of  Visitors. 

I  he  present  want  of  accoininodation  \%  fell  in  all  the 
departments  of  the  Ubscrvatory,  a  number  of  the  ttalT 
being  at  present  boused  in  the  Octagon  room,  which 
forms  part  of  the  Astronomer  Royal's  official  residence. 
The  Admiralty  have  now  antboriaed  the  completion  of 
the  centra]  octagon  by  tlie  ailditlQit  of  a  story  and  the 
erection  of  the  LasseU  dome  over  it. 

In  place  of  the  old  cylindrical  dome  on  the  south-eaat 
tower,  which  was  dismounted  in  November  last,  the  new 
36-foot  dome  was  erected  at  the  beginning  of  the  year, 
theiinikKl  cnr.st I ii'jtiiin  .Hill  erection  being  completed 
root-t  s.itisf.u  lorili,  by  Mcisrs.  T.  Cooke  and  Sons. 

T  he  clci-triii  li>,'ht  inst.il'.. itioii  fur  tlic  principal  instro- 
ments  propoicd  l.i-it  year  has  bi  ea  s.ini-iiuncil,  and  the 
necessary  gcnei  Uing  plant,  tonsisi;!)^'  of  um!.  en.L;ine, 
dynnnio  .iccumiil  itors,  and  main  leads,  has  been  sup- 
plidi    h    |)r«;n>sed  to  set  these  up  on  the  grotmd  floor 

of  the  new  south  wmg. 

Referring  now  to  the  astronomical  observations,  the 
work  of  observing  the  sun,  moon,  planets,  and  funda- 
mcotal  stars  with  the  transit  circle  has  been  considerably 
increased,  owing  to  the  extraordinarily  fine  we.ither  in 
the  months  of  .March  and  April,  the  number  of  obser- 
vations being  the  largest  ever  recorded.  The  numerical 
statement  is  as  follows:— 

Transits,  the  separate  limbs  Iteing  counted 

as  separate  observations   8x17 

Detcrminaiions  of  coUimatioit  ciior        ...  304 
Determinations  of  level  error         ...  $11 
Circle  observations     .,.       ...       ...       ...  7>79 

Determiiialions  of  radir  point  (indttdod  ifl 

Ihe  number  of  circle  obtervations)   4<<i 

Redrxion  observations  of  stars  (similarly 

included)   .'  527 

The  annual  catalogue  of  stars  observed  in  1893 
contains  1710  stars. 

The  report  goes  on  to  say  :— 
As  an  illustration  of  the  coniintiity  of  line  weather 
In  March  and  April,  it  may  be  mentioned  that  3000 
transits  and  2300  circle  observations  were  made  in  these 
two  months,  the  aver.ngc  correspondinij  numbers  for  the 
seven  previous  years  being  945  and  S77  respectively  ; 
that  70  observations  of  upper  and  lower  culminations  of 
Polaris  wete  obtained  :exclus!VL-  i  f  1  ol.itcd  observations, 
which  aie  unly  u»ed  for  aiiiniiith  error  aiul  not  for  place 
of  the  star),  the  average  for  these  months  in  ten  years 
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preceding  being  22  2,  and  the  greatest  in  any  of  these 
years  38  (in  18B5),  and  that  24  ^Toups  of  clock  stars, 
extending  over  moie  than  tw  elve  hours,  were  obtained, 
the  mean  for  ten  years  preceding  in  March  and  April 
being  2*6.  In  the  last  case  toroelfiiog  must  be  attributed 
to  the  special  interest  shown  by  the  observers  recently 
in  obtaining;  long  groups  of  clock  stars. 

The  apparent  correction  for  discordance  between  the 
nadir  observations  and  stars  observed  by  reflexion  for 
rSy:  is  0  T5,  ^nd  has  been  persistently  negative  for 
soun;  monihi.  An  investigation  of  the  screws  of  the 
microscopes  used  showed  that  several  of  them  are  the 
worse  for  wear. 

From  the  observations  of  iS'(2  the  west  latitude  of  the 
transit  circle  was  foumi  to  be  V'  31'  22"'io,  a  value  differ- 
ing by  +  o  JO  from  iliAi  adopied.  Keceiu  i investigations 
have  made  1:  proliablc  that  the  co-iatitude  undergoes 
tl.K-tuations  of  sliort  pericjii  :  and  in  comparing  the  ob- 
servations in  the  individual  years  1877-86  with  the  final 
results  in  the  Ten  Year  Catalogue,  confirmatory  evidence 
of  these  fluctuations  was  found.  Mr.  Thackeray  was 
thus  led  to  undertake  an  examination  of  all  the  obser- 
vations of  N.P.D.  of  the  four  close  circumpolar  stars  since 
iSfl.  The  results  were  found  to  accord  well  with  Mr. 
S.  C.  Chandler's  hypothesis  i^Astrommiml  Journalf  hia 
277},  and  have  been  communicated  to  the  Royal  Astro* 
aoniicai  Society  (vide  MtmtlUy  NatietSt  lii>*  P>  3}> 

The  correction  to  ubular  diUiquity  of  the  ecliptic  from 
solar  obser%  atione  in  1892  ii+o'''44,  which  is  rather  a 
large  quantity.  The  discordance  between  the  results  from 
the  summer  and  winter  solstices  is  -f  o"'40,  indicating  that 
the  mean  of  the  observed  distances  from  the  pole  to  the 
ecliptic  is  too  small  by  -f  o  'zo.  and  thus  COniSnnil^  the 
stellar  obicrv  ations  tor  cn  latitude. 

Computing  the  \ah:c  from  Hansen's  lunar  tal>\'s,  the 
mean  error  of  the  inuun'b  tabular  place  was  found  10  be 

0083s.  in  R.A.  and  -|-  I  ""29  in  longitude,  as  deduced 
from  ninety. five  observation's  m  1892;  this  agrees  well 
with  the  results  obtained  m  1S91.  The  mean  value  of 
these  quantities  for  the  ten  years  1883-93  are  +  0044$. 
and  +  o  '-6i.   The  mean  enror  of  the  moon  in  N.P.D. 

for  I'ActZ  was  -  o'"27, 

<  'wing  to  great  pressure  of  longitude  and  other  work, 
the  work  with  the  altazimuth  was  suspended  from  May 
to  October  18,  1892,  the  number  of  obser\'ations  falling 
below  that  usually  recorded.  The  total  number  in  the 
year  ending  May  lo,  1892,  is— 

AsfawtlH  of  the  Moon  and  Slais    ...     ...  167 

Mark  1.        ...       ...       ...  62 

,,       ,,        Mark  II   64 

Zenith  dikiances  of  the  Moon   62 

,,        „        .Mark  1   60 

n      „       »        Mark  II   6a 

The  provi^on  of  the  new  universal  transit-circle  to 
replace  the  existing  altazimuth,  and  to  serve  as  a  duplicate 
meridian  instrument  for  fundamental  determinations, 

with  suitable  building  and  ilome,  having  been  sanctioneil 
by  the  Governaietit,  its  coiiitiuctiou  has  been  entrusted 
to  Messrs.  Troughton  and  Simms,  who.ircnow  prcparinjj 
the  working-drawings.  This  instrument  will  be  erected 
to  the  north  of  the  Magnetic  i  ibscrvatoi  y .  Some  difficulty 
seems  to  have  oci  urred  with  regard  to  the  s!<lereal 
standard  clock,  which  on  June  26  was  found  to  ha\e 
stopped.  An  examination  soon  showed  that  the  oil  on 
the  escape  pivots  had  thickened.  At  the  beginning  of 
this  year  the  maintaining  power  was  strengthened,  and 
the  barometric  inequality  adjusted. 

Owing  to  the  fact  of  the  new  dome  only  being 
recently  completed,  the  tube  of  the  28-inch  refractor, 
together  with  the  declination  axis  cones,  declination 
cirdi^  and  damping  circle  is  not  yet  completed.  The 
object  glass  is  at  the  Observatory,  and  ready  for 
mounting. 
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Last  May  the  Men  refractor  (12 J  inch)  of  the  south 
east  equatorial  was  mounted  in  place  of  the  Lassell  :-feet 
reflector,  the  same  mounting  carrying  the  Thompson 
9-inch  photographic  telescope. 

Since  February  Mr.  Lewis  has  used  tUs  ilMtroment 
for  douUe-star  work,  and  he  has  made  $45  measures  of 
position  angle,  and  609  of  distance  of  85  pairs ;  32  pairs 
being  less  than  i"  apart,  26  between  1*  and  2%  8  betweca 
2"  and  3',  and  19  over  3". 

With  regard  to  occultations*  26  disappearances  and  7 
reappearances  of  stars  by  the  moon  have  been  observed, 
including  7  disappearances  and  3 reappearances  obMCVcd 
during  the  lunar  eclipse  of  May  II,  1892,  and  lO  dis- 
appearances of  s!.»rs  below  tlie  AVi.v/;V  t/  Almanac  limit 
of  bn^litness  16  3),  appro.Miuately  predicted  by  Mr. 
Crommelin,  1  )i!,appearance  of  Uranus  behind  the  Moon 
on  July  3,  an  uccultation  of  73  Piscium  by  J  upiter  on 
May  23,  and  62  phenomena  of  Jupiter's  sateiliics  were 
albo  observed.  AH  these  observations  are  completely 
reduced  to  I  ebriiary  j'j,  l-Sg^. 

Aniong  other  nu..cell.u\eous  observations  made  m.iy  be 
mentioned  ;  —  (absei  valions  o(  ronicts,  di ticreiu  es  of  k_  .\. 
and  N.P.U.'sof  Saturn  and  y  Virginis,  on  the  occasion  of 
their  conjunction  ;  and  of  Mars  and  Ceres  at  the  tims  of 
their  conjunction,  && 

With  the  Astrognphic  equatorial  722  plates,  with  a 
total  of  1812  exposures,  have  been  taken  on  iGi  lughts 
in  the  year  ending  May  10,  and  of  these  116  have  been 
rejected,  viz.  57  from  photc^apbic  defects,  6  from  me- 
chanical injury,  1 3  from  mistakes  in  setting,  6  from  the 
plate  )>eing  wrongly  placed  in  the  e^ler,  7  ft«wn  failure 
m  clock  driving,  and  28  from  interforence  by  doud.  The 
following  statement  shows  the  progress  made  with  the 
photographic  mapping  of  the  heavens  in  the  year,  May 
II,  1890,10  May  10^1893:—  „ 

No.  sT 

Photon 


Astrographic  Chart  (exposure  40ni. ) 
Plates  for  Catalogue  (expotnres  601.,  Jm., 

and  20«.)...  ...  ... 

Kuiii^'i  uf  Fields  photograped  for  (he 

Chasi        ...       ...  ... 

Number  of  Fields  photographed  for  the 

Catalogue  ...        ...        ..  ... 

Total  number  of  Fields photttgiaphedsinee 

the  coromcnceiaeiit  of  the  work  for  the 

Chart  „    

Total  Huinlicrof  Fields  photc^aphed  since 

the  coauaeaeeaieat  of  the  work  Cor  the 

CateloBiie  


;iken- 
2O0 

367 


..  2SS 


172 


—  ...  27 « 


—   ...  299 


It  has  been  made  a  practice  to  talce  a  trail  on  each 
night  on  a  catalogue  plate  as  a  check  on  the  orientation, 
and  during  the  past  year  1 27  plates  with  trails  have  been 
thus  secured. 

With  the  same  instrument,  and  included  in  the  722 

mentioned  above,  were  taken  photographs  of  Nova.\uriga- 
(49),  for  zero  of  scales  and  orientation  (36),  lunar  eclipse. 
May  1 1  (4), Comet  Holmes  (2),  Saturn (5),coniuiictiao of 
.Saturn  and  7  Virginis  (16),  Ac. 

Experimental  plates  of  J upiter,  Saturn,  double  stars, 
&c.,  have  also  tieen  taken  with  the  image  enlarged  about 
fourteen  times  by  a  secondary  ina;;r.itier,  consisting  ot  .» 
triple  ceincnted  concave  lens  of  1:;  inches  diameter, and 
3  inches  focus,  supplied  b\  Mr.  T.  K,  Dalliiieyer.  The 
results,  as  the  report  states,  are  very  proniismg. 

No  spectroscopic  observations  have  been  made  during 
the  past  year,  the  i^gular  observations  for  stellar  motion 
in  the  line  o(  sight  having  been  interrupted  by  v.vc  dis- 
mounting of  the  south-east  equatorial,  and  there  being 
great  pressure  in  the  solar  photographic  work.  The  teU- 
scope  and  camera  of  the  Daltmeyer  photobeliograph  were 
again  removed  on  September  9, 1892,  from  the  wooden 
dom^  where  the  new  binldtngs  obscured  the  horison,  to 
the  first  floor  of  the  new  mnsenm,  where  they  were  re- 
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mounted  on  stand  No.  3,  which  was  si mpiy  placed  on  the 
Hoot  and  found  sufficiently  steady.  From  this  position  it 
wrt?  possible  to  photograph  the  sun  during  about  two 
hours  cacbdaj. 

In  the  year  ending  May  10, 1893,  photographs  of  the 
son  have  been  taiken  with  this  instrutnent  on  tSo  days, 
akod  of  these  410  '^''ve  b«en  selected  for  prenervation, 
bcrides  twenty-two  i)hoto^raphs  irilli  doame  images  of 
Ibe  sun  for  determination  of  zero  of  portion. 

The  photographic  telescope  has  been  in  rmitar  use  as 
a  photobeliograph  since  Jan  1.1  ry,  1893,  and  pljotogr.iphs 
of  tbe  sun  have  bcin  obiamcd  with  it  on  eighty-nine  days, 
of  which  i;S  liave  been  selected  for  preservation  In  all, 
With  one  photohehograph  or  the  other,  ;i  record  oi  the 
*tate  of  the  solar  surfarc  lias  been  setiircd  nn  ;jo  days 
dnrinp  the  vear.  A  new  cnlari^mg  lens  by  Messrs.  Koss 
ami  C'o..  wliK'h  .ipprars  ;<)  l>e  very  free  from  distortion, 
was  fitted  to  the  Thompson  photohelio^aph  nn  iJecembcr 
13,  and  h.is  been  ii5cd  rc;;i]larly  for  the  eit;ht-ini;h  photo- 
graphs of  the  sun.  Taking  into  account  the  India  and 
Mauritius  photographs  received  from  the  Solar  I'hysics 
Committee,  solar  pictures  for  362  out  of  366  days  are 
available  for  measurement.  The  photographs  show  that 
5oIar  activity  has  throughout  the  past  year  been  fully 
maintained,  the  mean  daily  spotted  area  for  the  years 
1890, 1891, 1893,  being  100,  566,  and  1S30  respectively. 

llie  great  solar  activity  mentioacd  above  has  its  re- 
action also  in  the  number  of  OtMUpalers  cmplnycd,  for 
the  report  says  that  to  cope  with  this  unexpectedly  severe 
nn-spot  maximum  it  has  been  necessary  to  largely 
increase  the  number  of  computers  employed  on  this 
woric,  and  a  further  addition  will  probably  be  required, 
if.  as  seems  likely,  the  solar  activity  continues  to  in- 
crease. 

With  rcg.ird  \n  the  mai^netic  observations,  the  regis- 
tration has  been  c.imcd  on  as  m  former  years,  the  new 
photographic  processes  recording  with  clearness  and 
delicacy  many  r.ip:d  ni.i.gnetic  movements  that  occur 

d'lring  majjnetic  storms. 

The  disturbance  of  the  c.irtli  currcnl  rcfjistcrs  due  to 
(he  trains  running  on  the  City  aiud  South  London  Electric 
Railway  still  continues,  and  is  of  about  the  same  magni- 
tude as  before.  The  substitution  of  a  non-magnetic 
nlfcr  pointer  for  the  upper  nuignetic  needle  in  the 
gatvaaometers  for  the  earth  current  apparatus,  as  men- 
tioned in  the  last  report,  has  proved  verj-  successful,  the 
scale  values,  which  used  to  vary  considerably,  having 
snce  femaioed  rcmarltaUy  coDStaot. 

la  view  of  tbe  afqiraacbing  introduction  of  a  dynamo 
into  the  Observatoiy  grounds  forelectxic  lighting,  experi- 
msiils  ha,ve  been  made  to  determine  the  possible  effect 
on  the  magnetographs  of  the  dynamo  unshielded  and 
with  triple  iron  shield.  These  experiments  wert;  carried 
out  at  Messrs.  Johnson  and  Phillips's  factory,  Charlton, 
tlie  detiection  of  the  decHnation  magnet  of  the  portable 
«nitilar  ma^etometer  bein^;  observed  at  distances  of  20 
a:id  4.c>  feet  respectively  due  west  imaynctic)  of  the 
dvn.imo.  the  poles  of  which  were  in  the  e.ist -ind  wp«t 
direction  :'ma^;nctic),  thus  giving;  the  iiiaximnm  detlcctin^r 
ettect.  At  the  Koyal  Observatory  the  poles  of  the  dynamo 
will  be  north  and  south  (astronomical),  and  it  will  be 
placed  at  a  distance  of  about  170  feet  from  the  magnets 
and  nearly  due  south  (magnetic).  Making  due  allowance 
for  this,  the  experiments  at  Charlton  would  give  the 
fbUowing  resoUs :— ' 


F_  tT. 


Drnamo  unshielded  ... 

)  with  triple  tUdd. 


tot  Mactt 

■ooooS 


4" 

tlie  eti'ect  on  the  lioiiinnt.il  force  magnet  being  expressed 
m  parts  of  the  whole  horizontal  force.  The  corresponding 
displacements  of  the  maj^netograph  registers  would  be 
only  i/3oooth  of  an  inch  for  declination  and  i/4O0th  of 
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:h  case  with  triple 


an  inch  for  horirontal  force,  in 
shield  to  the  dynamo. 

The  following  are  the  principal  results  for  the  magnetic 
elements  fbr  1^:— 

ly*  t«'  west 
)6i3  (in  Brltlih  uniu) 
m6<  (in  metric  anils) 
67*'iS'  42'<by  O'iacb  ntedic*) 

Mean  dip   J  67*  i9'4S'<by6-inehaeediss) 

^  \67*ai'  ?•  {by  Jineh needles) 

Meteorological  observations  have  been  coniiM  10  isly 
maintained  durmg  the  past  year,  and  the  reductions  are 
in  the  following  state  : — 
The  observations  of  barometer,  thermometer?.  memo- 


Mean  dcclinatiiin  (Approximate) 
NCean  taorinolal  force 


meters,  rain-gauges,  and  sunshine-recorder 


:cted, 


where  necessary,  for  instrumental  error)  are  reduced  up 
to  the  present  time.  On  the  photographic  sheets  all  the 
time-scales  are  laid  down,  and  tbe  hourly  ordinates  are 
read  out  for  the  dry  and  wet  bulb  thermometers  to  tbe 
end  of  the  year  itea,  and  for  electrometer  to  the^  end  ot 
July  1S92.  The  table  of  principal  changesin  tfaedirection 
of  the  wind  for  1892  is  complete. 

The  mean  temperature  of  the  year  189:  was  1, 
licin'^  1  below  the  aver.i^e  of  the  50  years,  l!^4i  1S9D. 
The  hi-he^t  air  temperature  in  ihe  shade  was  Sj  9  on 
June  10,  and  the  lowest  i:  ^.i  on  December  Ihe 
mean  monthly  tenipctature  m  1^92  wa>  below  the  averaije 
in  all  months  excepting  May,  August,  and  November. 
In  March  it  was  below  the  average  by  4""4.  October 
by  4  '6,  and  m  Deccnibcr  by  j  <->. 

The  mean  diijly  motion  of  the  air  m  1892  w.i^rft^ 
miles,  being  17  miles  below  the  .•\vcr.ige  of  the  p;e  edmi,^ 
25  years.  The  greatest  daily  motion  was  6S7  miles  on 
January  29,  and  the  least,  48  miles  on  December  28.  The 
greatest  pressure  r^stercd  was  1 1  S  lbs.  on  the  square 
foot  on  October  9, 

Bright  sunshine  waa  recorded  on  1277  hours  during 
the  year,  this  belngy  hours  below  the  average  of  the  pre- 
ceding 15  years.  The  sun  being  above  the  horiion  for 
4465  hours,  the  mean  proportion  of  svodiine  for  the  year 
was  o-386»  coastant  sunshine  being  repreaeoted  by  unity. 

The  rainfall  amounted  to  ttx  inches  in  l892»thjsbeiag 
2-2  inches  below  the  average  of  the  fif^  years  t84i-'i<9a 
In  the  determination  of  the  longitude  of  Paris,  four  obser- 
vers, two  French  and  two  I  rit;lish,  took  part  in  the  work, 
as  in  1888;  three  of  them  were  the  same  as  before 
(Colonel  l^assot,  Coinniand.int  lienori^es.  .11:1:  Mr. 
Turner),  but  Mr.  Hollts replaced  Mr.  Lewis,  whose  special 
attention  was  required  in  the  Time  deparinur.t  The 
p(.nn  of  operations  adopted  in  1888  was  only  inodiried  m 
the  followin;;  p.:irticulars :  two  c;locks  were  used  insx-ad 
of  one,  at  each  end  nf  the  line,  and  all  the  clock-  were 
pi.iccd  in  rooms  kept  at  nearly  const. int  temperature. 
The  Sidereal  Standard  was  used  by  the  English  observer 
at  Greenwich  throughout.  The  English  observers  used 
the  small  chronographs  procured  for  the  Montreal  longi- 
tude, with  one  pen  only,  thus  avoiding  the  tsouUesomc 
correction  for  parall.ax  of  pens. 

In  the  Astronomer  Royal's  general  remarks,  he  men- 
tions that "  the  work  of  the  Observatory  during  the  past 
year  has  been  carried  on  under  circumstances  of  excep- 
tional difliculty.  In  the  first  place  the  <q>efatioas  for  the 
determination  of  tbe  longitudes  of  Paris  and  Montreal 
involved  the  absence  of  the  Chief  Assistant  and  of 
another  assistant  for  protracted  periods  during  last 
summer  and  .mtumn.  Secondly,  for  5i\  months  the 
Observatorx'  w.is  left  entirely  without  ihc  services  of  a 
clerk,  and  the  appointment  of  .1  permanent  officer  to 
undertake  ca^h  md  other  clerical  duties  has  not 
yet  been  made  ;  thus  the  scientific  work  of  the 
ubser\atory  hri-.  scr;onsly  sutTered  in  consequence. 
It  has  not  been  pos,il.>le  for  me,  while  har.isse.i  with 
constant  interruptions  on  matters  of  adminislr.itive 
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detail,  to  carry  out  the  sdentitic  investigations  connected 
wUb  the  Observatory,  which  properly  fall  within  the 
province  of  the  Astronomer  Royal.  Thus,  during  the 
past  year,  I  have  had  repeatedly  to  1  iv  i^i.lc  :hc  m 
pottant  subject  of  the  measurement  of  the  piAte-,  nt  ilie 
asirographic  chart  in  order  to  dc.il  -.vith  dcta  U  of  ciih 
accounts  and  other  similar  in.iiter-.,  \vh;ch  prnjicrly  per- 
tain to  tiie  functions  of  a  clerk  In  •.Ki>  < unnecnan  I 
may  mention  that  some  \c;lr^  :i^;o  1  iJiojioscl  a  [ilnito- 
gra^'hh.  o::ci  ■(ir,  whii  li.  :it  A  comp.ir.itiv elv  small  i  u-t, 
«-niilil  K.iuir:  ordinary  astronomical  refracting  tclc- 
sLopr  u  iil.ibl.  fur  photography;  but,  though  a  trial 
instrument  has  been  made,  and  though  I  have  partly 
worked  out  the  details  of  a  more  complete  form,  I  have 
never  been  able  to  command  sufficient  leisure,  tolerably 
free  from  interruptions,  lo  enable  ine  to  complete  the 
rather  troublesome  optical  calculations.  Such  a  cor- 
rector could  be  usefully  applied  to  die  Dew  38-tnch  tele-  j 
scope  as  well  as  to  other  laq(e  ioatruments  ;  but  under 
present  conditions  I  fear  that  there  is  little  prospect  of  , 
my  being  in  aposition  to  work  out  the  idea.' 

"  pie  growth  of  the  Observatory  buildings,  involving 
the  iotrodnction  of  laree  masses  of  iron,  raises  the 
question  of  the  possible  distnrbinjj cfTect  on  the  magnets 
in  their  present  position.  Thoii::!i  the  ni.!--.(  s  of  iron 
would  be  at  such  a  distance  that  ihey  cinilil  not  b.eiisil)ly 
aiTcct  t'lc  ic^'isters  of  magnetic  ciianges,  iv  Iim  U  arc  pin  civ 
ililierert  al,  it  is  possible  that  the  ags^regaic  efieci  on  Uic 
rilisiil  r.c  determinations  of  the  magnetic  elements  might 
becotut  appreciable.  Under  these  circumstances  it  is 
desirable  lii  it  .la  auxiliary  nia^^m-ti.  st.ition  for  deter- 
mination ot  absolute  values  ol  the  magnetic  elements 
should  be  established  in  the  immediate  neighbourhood  of 
the  observatory,  at  such  a  distance  that  there  would  be 
no  suspicion  of  disturbance  from  the  iron  in  the 
buildings."  W.  |  S  L. 


REV.  CHARLES  PRITCHAKD,  D.D.,  /.A..s. 

A  NOTHEK  and  a  familiar  figure  has  passed  from 
**■  among  us,  diminishing  the  strength  of  the  tie  that 
links  the  present  generation  to  the  science  of  the  past. 
Almost  a  contemporary  of  Airy  and  of  Herschel  at  Cam- 
bridge, Frof.  l^riichard  has  seen  the  school,  which  tliey 
may  be  said  to  have  inaugurated,  lose  its  m embers  one 
after  another,  to  be  himself  among  the  last.  But  in  no 
sense  can  it  be  said  that  he  outlived  his  reputation,  or 
that  he  was  not  a  worthy  disciple  and  an  admirable  ex- 
ponent of  that  school.  Nor  was  he  content  to  remain 
simply  a  disciple.  His  ambition  was  to  stand  in  the  front 
niak,  and  to  contribute  his  quota  to  the  further  prn;^rcss 
of  science.  And  this  is  the  more  remarkable  .ind  ihc 
more  prai:  e^vorthv  wht-n  it  i--  remembert-d  ih.i:  lie  w.ii 
considers  1)1 1'  lilv.ciced  in  htc  l)eforc  he  devated  hiinscif 
to  any  spt'  ■  il  -r  lentc. 

For  Prof.  i'ijichard'>i  eails  liir  hid  been  spent,  and 
worthily  >pcnt,  in  an  endcaviiiir  lo  exhibit  .in  improved 
method  ot  e<!i!r:i»ion  in  the  then  upper  tiiiddle-class 
si  honl  I  I  the  sut  ess  that  attended  his  efforts,  one  of 
his  old  pupiis,  the  present  Dean  of  Westminster,  has  re- 
cently given  an  apprec  lativc  account.  Dc  in  IJr  illcy  has 
contrasted  the  dull  methods  that  prevailed  generally 
some  sixty  years  since,  even  in  schools  of  repute,  with 
the  vigour  and  enthusiasm  which  characterised  the  newer 
teaching.  who>e  importance  Prof.  Pritchard  carlv  recog- 
nised and  enforced,  t  ot  thirty  years  he  led  the  life  of  an 
active  schoolmaster,  and  that  he  was  anecessfui  in  his 
vocation  is  fully  established  by  the  long  list  of  the 
names  of  his  pupils,  famous  in  every  walk  of 
lilie.  For  private  atid  ^rsonal  reasons  he  retired  from 
this  career,  and  then  his  ambition  wa«  to  take  active 
dericixl  duty  in  some  country  pari:«h.  Ikit  in  'li  -.  lie  was 
disappointed,  for  as  he  has  told  the  writer  of  this  notice 
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more  than  unce,  that  thnii?;h  he  was  a  divine  in  mind  and 
heart,  he  was  made  an  .isinindiner  bv  Providence.  Iii<t 
his  loval  attachment  to  ttie  Church  of  England  and  In* 
Sf  leiuiik  training;  placed  him  frequently  in  a  position  ».i 
render  services  to  both  science  and  religion,  This  i-s 
shown  by  the  thoughtful  and  eloquent  seni  or  v  that  l  e 
has  frequently  preached  on  the  occasions  of  the  iiieeunL; 
of  the  British  Association,  as  well  as  by  his  Hul^cin 
I  ectures  at  Cambridge,  or  in  the  capacity  of  Select 
Preacher  at  Oxford. 

In  1870  the  Savilian  I'rofessorship  of  Astronomy  in 
Oxford  fUl  vacant  through  the  decease  of  Prof.  I  )onkin. 
At  the  urgent  recommendation  of  Sir  John  Herschel, 
Lord  Hatherley,  who  was  at  the  time  Lord  Chancellor, 
was  induced  to  exercise  his  inllnenee  among  the  trustees 
of  the  Savilian  estates,  and  Prof.  Pritchard  was  elected 
to  the  vacant  chair.  How  worthily  he  filled  this  office  is 
known  to  the  readers  of  this  journal.  It  is  sufficient  to 
recal  th.it  he  induced  the  University,  shortly  after  his 
appointment,  to  supply  an  astronomical  observatory,  for 
at  this  date  there  wii^  H')  ol  iserMitorv  under  ;ir.i>.f  inicsl 
control,  and  not  only  was  research  tmpos-,ible.  b.it  ver) 
inadequate  provision  was  made  for  the  te.iclun^'  i^f  hi^ 
class.  The  modest  establishment  nri:.^inaHy  contemplated 
bv  the  University  w.is  materially  ii-.t  reased  by  the  munifi- 
cence of  the  late  Dr.  Ue  la  Kue,  in  a  way  which  admirably 
supplemented  the  judicious  expenditure  of  the  Universit> . 
In  later  time  a  lecture-room  and  library  had  to  be  pro- 
vided, and  I'rof.  Pritchard  probably  felt  that  in  the 
possession  of  a  small,  but  tolerably  complete,  observa- 
ton',  he  gained  rather  than  lost,  from  the&ct  that  it  was 
calied  into  existence  in  quite  modern  times.  Here  it 
was  his  good  fbttuno  early  to  recognise  the  important 
inrt  that  photogmidiy  was  destined  to  ^av  ia  the  new 
astronomy,  and  before  the  gelatine  plate  nao  thoroughly 
revolutionised  the  art,  he  was  at  work  on  bright  objects 
like  the  moon,  10  which  photographic  methods  could  then 
be  ajiplied.  His  siurcss  justified  his  foresight,  and 
tho'jjdi  in  lijs  subsequent  career  he  frequently  turne»l 
aside  to  pursi;e  etiicr  lines  of  inquiry,  lie  .il\va\>  returned 
to  his  or;L'in:il  plan  o(  investigation  by  means  of  photo- 
graphy. 

In  one  of  these  excursions  into  more  varied  inquiries 
he  w.i?,  tempted  to  invest'.';atc  tlic  m.i^'iiitudr  of  the 
brighter  stars  on  a  plan  which  had  occurred  to  iiiin  while 
at  Clapham,  and  was,  I  believe,  the  practical  outcome  of 
a  suggestion  of  the  Rev.  VV.  R.  Dawes.  This  was  the 
process  of  extinction  by  means  of  a  wedge  of  neutral- 
tinted  glass,  used  difl'erentially.  The  method  was  carried 
out  practically  with  great  success,  and  the  results  of  bis 
work,  embodied  in  a  Ur«nometria  l^tn  a  Oxoniensis  re- 
ceived the  reward  of  the  medal  of  the  Roy  .-U  .Vstroaomical 
Society,  and  procured  for  him,  what  be  valued  quite 
as  highly,  an  honorary  fellowship  from  his  old  coll^  of 
Saint  John's,  at  Cambridge.  Tosecurethe  necessarv 
completeness  in  this  inquiry,  Pref.  Pritchard  underto<NC 
to  visit  Egypt  to  determine  tlu-  .imount  of  atmospheric 
absorption.  It  was  a  source  of  j;rc.u  gr.it itiration  to  him 
to  know  that  the  more  protracted  inquirv  of  l>i  Muller 
led  to  practicallv  the  «rime  result,  and  contirnicd  his  in- 
vestigation ::i  eM  IV  material  particular. 

Another  of  liis  rr  si  iri  he<,  but  one  which  he  always 
held  lo   l)c  iii'^onviiete,  w.is   .in  ctturt  to  determine  the 

relative  co-ordinates  of  the  stars  of  the  I'ieiades  with  a 
view  to  ascertaining  the  mutual  proper  motions.  This 
group  of  stars  had  for  him  a  great  fascination,  and  to 
within  a  few  days  ol  his  death  he  was  at  work  endeav  our- 
ing to  supplement  this  inquiry  by  photographic  methods. 
His  favourite  motto  was— 

spem  nos  vctat  indmBre  loogain 

setai, 

but  rcrtar.ilv  he  never  acted  by  the  implied  caution.  To 
tmdertakc  :>omc  fresh  work  as  soon  as,  or  before  the  last 
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was  finished  was  his  constant  aim,  and  bis  leal  was 
generally  cqnalkd  by  bis  success.  Ite  undertook  very 
litlie  from  wbicb  he  did  not  some  positive  result,  for 
hismetbod  was  to  work  tencitivel  .  ,  and  to  idtnquish 
the  inquiry  if  it  did  not  appear  promising  In  this  way 
he  took  up  what  he  regarded  as  the  greatest  work  of  his 
life,  the  deteruuiiation  of  the  parallax  of  stars  of  the 
second  magnitinlc  In  this  in'.  es[i;;.r  ion  he  ';ho\'.c(l  the 
keenest  interest,  .inl  much  of  ihc  vkork  u.ts  in-rinrmcd 
not  only  under  his  directions,  but  actually  by  liim>c'.f, 
and  the  Koyal  Socirtv.  recognising  she  imfim  i  im  e 
of  this  work,  and  aho  I'rof  I'rilchard's  i  inu  si  :uul  pro- 
tracted devotion  to  astronomy,  awarded  hint  the  Koyal 
Medml  last  year.  W.  £.  P. 


NOTES. 

Tii»  arjn.:.i'i  cetiRg  cif  the  Koyal  Society  for  the  eh  Minn  if 
Fellows  wa^i  held  io  ihcir  apartments  »l  Builinglon  Idiusf  <>n 
Thnrsdajr  last,  when  the  following  gentlemen  were  clcctcil  intu 
tbe  Society :— Prof.  WiiJiam  Bnraside,  Prof.  Wyndtuun  R. 
DnMtao.  William  Ellit,  Praf.  J.  Comr  Ewait,  Ptof.  WUIiam 
Tennant  Gairdner,  Ernest  William  Ilobsun,  Sir  II>jnry  It  jyle 
Howorth,  Kdwin  Tulley  Newton,  Chaile*  Sc-ui  Shirniniljn, 
Edward  C.  Stirling,  John  Isaii:  Tli  irti) t ii>H,  IVuT  James 
WiUum  II.  TraU,  Alfred  Kimet  VValtace,  Frof.  Arthur  Mason 
Worthingtoo,  FmT.  Sydasy  Vomg. 

AMoNt;  Fellows  of  the  Royal  Society  whose  names  ap]>ear  in 
the  list  of  birthday  honours  are  Dr.  II.  \V.  Richardson,  F.  K.S,, 
Capt.  A.  No  ilc,  C.I;  ,  r.K.>.,  and  Mr.  (  haries  Todd, 
C.M.G.,  F.R.S.  Dr.  Richardson,  who  has  been  knighted,  is 
well-known  as  a  writer  on  hygienic  and  medicnl  sabjccts,  and 
Capt.  Moble,  who  is  created  a  Knlgbt  Commander  of  the  Bath, 
it  an  sMhoriiy  on  explosivet.  Mr.  Todd  his  been  promoted 
to  Knight  rijivitriariiter  <jf  i.hc  Orilcr  of  St.  Mkhiiel  and  St. 
George.  In  ilic  aiinounccuiciii  uf  the  honour  (hat  ha-  Ijii-n 
conferred  upon  him,  he  )«  described  as  Fosimaster-Oein-i  il  .m  J 
Svpcrinteodeat  of  Tdegnpbt  of  the  coiony  of  South  Australia. 
It  ahoold  he  |i«iM«d  owj  howtfvr,  that  Mr.  Todd  ii  alto  the 
GoDtiaiaeDt  Attrooomer  at  Adelaide  and  that  he  hat  published 
Bameton*  eontribtitimM  to  meteofotogy  and  astronomy.  It 

iilmrj^t  ;iplic,Tr>  a'*  if  Mt.  TihI.i's  sl,i:i(Iin:;  ai  an  nstri  n<..iii'jr  and 
man  of  science  has  been  wilfully  avoided,  ioi  wc  can  hardly 
think  that  the  Colonial  Ofbce  is  in  blissful  ignoranoe  of  hb 
adeBlific  work.  The  only  tctealific  man  in  Govemaeet  em- 
ploy  whoie  tervioet  have  been  recoenitcd  it  Mr.  Dand  Morrit, 
the  assistant  director  of  the  Uoianic  Gardens  at  Kew,  who  h.ts 
been  made  a  Companion  of  the  Order  of  St.  Michael  and  St. 
Cearge. 

TuK  ladiet'  r«iitwni«zf«ji«  of  the  Royal  Society  was  held  last 
aishl  in  the  Society's  apoitmeots  at  8nt)in((on  House. 

1  HE  President  of  the  Society  of  Anti'iogrifs  isvucd  invi- 
latioo*  (or  a  (Quvtrsaii^n<  at  Burlington  House,  on  the  14th 
isttaat. 

It  is  expected  that,  at  the  meeting  of  tbe  Royal  Astrooomical 

Society  to>niorrow  evening.  Prof.  Thorpe  and  Mr.  Alfred 
Tajlor  win  ^i-.c  an  .iccount  itf  the  c<i;ci!iiujns  to  observe  the 
ccccDt  total  iruUr  eclipse,  i'rof.  L.  E.  Barnard,  of  the  Lick 
Observatory,  w  ill  alio  be  present,  and  will  address  the  meeting. 

Tub  annual  tamtrmitme  of  th«  Society  of  Arts  will  take 
place  at  the  Imperial  ImtitHte,  Soelh  Kensington,  on  Friday, 
Jooe  jo^  from  9  to  12  p.m. 

On  Jone  26,  i;9J,  died  Gilbert  White  of  Sclborne,  a  man 
who  haa  done  perhaps  oiore  than  any  other  of  his  covalrymen 
10  awakea  a  taite  lor  natural  history  and  encourage  its  punuii. 
A  writer  ia  the  June  number  of  TAf  Zoehgist  gi*et  a  tketdi  of 
the  lile  of  (his  naturalitt,  and  points  out  that  now  is  the  time  to 
erect  swme  kind  of  moDument  to  bis  memory.     The  sole 
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I  memorial  which  at  pretent  exitis  It  a  marble  Ubkt  «t  the 

'  chancel  wall  of  the  church  in  which  he  ofiMaUd.  Thit  it  not 
I  as  it  should  he.  A  marble  bu«t  wiis  erected  to  Richard 
Jetferic*,  in  WiochcsterCath'  Ir.il,  1  iVw  inonths  after  his  death, 
while  Gilbert  White,  also  a  i  i.ttiipshire  man,  ha^  remained 
unhonouied  for  a  century.  .\s  to  the  claim  of  the  author  of  the 
"Natural  Uisioiy  of  Selborne,"  to  a  memorial  there  can  be 
no  douht,  and  it  is  to  be  Hoped  (hat  a  committee  will  be  farmed 
to  take  the  matter  in  hand,  .i.'i  l  ^  any  it  to  a  4uccc>»ful  termina- 
tion. Uuforlnnately  no  portiait  ui  Gilbert  While  is  in  exist- 
ence, so  there  is  a  difficulty  in  designing  a  monument  with  a 
statue  unless  it  be  decided  to  allow  the  sculptor  to  carve  the 
features  from  hit  imagination.  Under  ibeie  eircnmctances,  the 
preferable  plan  would  he  10  ereet  a  monument  emblematical  of 
tbe  avoeatinn  of  a  ntluraliit,  tnch.  for  example,  as  the  roonn- 
iiicnt  1:1  ihi-  r.i'r  I al)-.f ,  fi  lm  T.i  i.ci  A  :  ' ubon,  which  was 
nnvcilril  at  w  \  oik  on  .\pril  26  la»t.  Whether  the  monu- 
ment -hi)-.iM  \>-  cicc:ed  at  the  little  village  of  Selborne,  or  in 
I  the  boroi^h  iown  of  Petertfietd,  ought  toon  to  be  decided.  We 
trust  that  when  an  appeal  for  fnmb  it  mtde,  there  wQI  be  a 
hearty  response  to  it. 

We  regret  to  have  to  record  the  death  of  Dr.  Cari  Semper, 
Professor  of  ;^oulogy  and  Comparative  Anatomy  in  the  Uni- 

veriity  . if      .r^hiir^,  c»  ^tsy  ;o. 

It  hasbccit  rcsuKcd  by  the  Uuvcrnraent  of  India  that  in  the 
futuiL-  two-thirds  of  the  ojiicers  of  the  Geological  Survey  shall 
be  primarily  cfigtgcd  in  the  exploratioot  necessary  for  the  com- 
pletion of  the  geologiad  map,  and  the  remaining  third  ON  the 
investigation  of  mloefil  fields.  Aeoording  to  the  7imt$,  the 
exploration  in  the  latter  case  will  he  confined  to  tueh  preliminary 
examination  as  may  be  necessary  to  supply  general  information 
regarding  their  character  and  extent  to  capilaliMs  aitd  promoteri, 
upon  whom  will  lett  the  teaponaibitlty  for  more  detailed  prO' 
speclint;. 

An  lijictiuliuiial  LIttlr.tai  Cun>{i.3»  viM  be  Jitid  in  connec- 
tion with  the  Columbian  Exposition,  at  Chicago,  in  .August. 
There  will  be  three  section*,  one  dealing  with  pure  theoiy, 
another  with  theory  and  practice,  snda  tbiid  with  practice  only. 
I'apms  are  aOlieited  upon  electrical  subjects,  and  should  be  tent 
to  Prof.  T.  C.  Mendenhall,  Washington,  D.C.,  not  Itter  than 
August  I.  Electrical  standards  and  units  will  be  i.":.>idei<?:I 
by  a  body  consistiog  of  tboie  specially  designated  a'^  represen- 
utive  delegates  from  the  Tuion*  GoTernmcati. 

The  second  meeting  of  the  Inrrrmtional  Maritime  Congress 
j  is  to  be  held  in  the  rooms  of  the  In^timiton  of  Civil  Kngineers 
next  month.  The  chief  object  of  the  congress  is  the  reading 
and  discussion  of  papers  on  matteri  relating  to  the  jirumotiun 
and  tecwrity  of  maritime  traffic  and  commerce.  After  the 
mccth^  It  is  proposed  to  visit  the  docks  along  the  Thames,  and 
some  of  tbe  provincial  seaports. 

Thk  annual  general  meeting  of  the  Institution  of  Civil  En- 
gineers wa«  held  on  May  3fi.  Uefore  prooeediog  to  the  ordinary 
bosiaen,  H.R.U.  the  Duke  of  Yotk  wm  elected  anheaoraiy 
member.  The  ballot  fur  Council  resulted  in  thcetectimi  of  Mr. 
Alfred  Giles  a*  President ;  of  Sir  Robert  Kawtintoa,  Sir  B. 
Baker,  Sir  J.-vs.  N.  an.i  Mi,  J.  W.  liatry,  as  Vicfr 

Presidents;  and  ol  Ur.  W.  Aiidentiii,  .Mr.  .V.  K,  llinnic,  Sir 
Douglas  Fox,  .'^ir  Chas.  \.  Hartley,  Messrs.  J.  C.  IIi»k>hiw', 
C.  Hawksley,  Alex.  B.  W.  Kennedy,  Sir  Bradford  Le»iie,  .Mr. 
J.  Man^ergh,  Sir  Guilford  Molesworlh,  Mr.W.  H.  Preece,  Sir 
K.  J.  Reed,  .Messrs.  W.  Shelford,  P.  W.  Webb,  aod  W.  H. 
White  a£  other  Members  of  Council. 

Thk  weather  during  the  letter  part  of  last  week  continued 
particularly  diy  o«er  the  greater  pert  of  these  itiandt,  owing  to 
an  anticyclone  wUdi  lay  oter  the  Adantlc  embracing  most  part 
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of  ihe  tguntry,  but  ■,'iaMo«  Icprcisicms  urnietl  ovcrSnndinavla 
and  the  iJallic,  anil  uniier  tlicir  intluc-iict-  some  slip^ht  showers 
occuried  in  the  eslifin'?  ni>ith  .-if.i.i  north  west.  At  the  cnil  of 
the  week  howerer  the  anticyclone  temporarily  shifted  somewhat 
southwards  and  eastwards,  thunderstomu  bttcaUM  pKCralrat  la 
the  oottb,  taat,  and  tonUi-catt,  «ad  cua  fell  at  nuMt  Matfoos, 
imottDtlag  to  ov«r  half  an  Inch  in  the  north-cast  of  Scotland, 
but  generally  speaking  the  .imounts  were  .=;!ight  ehewhere  ;  on 
Tue^day,  the  6lh  inst.,  the  iioticyduae  again  embraced  the 
whole  of  the  southern  portion  of  our  islands.  During  the  first 
part  of  the  period  froit  occotred  on  (he  ground  ia  many  parts  of 
England ;  and  alUmngh  thn  awrinmn  tenpeimtniac  have  not 
been  hi^eeaenllf,  they  baTe  at  times  exceeded  To'indi^^rcnt 
parts  of  Great  Britain,  bat  in  the  extreme  north  the  tn^hest 
readings  have  generally  IjcL-ti  below  60 '.  The  iWtl.iy  'A'.  iihtr 
Rtpart  of  the  3rd  inst.  showed  that  ilie  temperature  was  shghtly 
helow  the  average  in  some  of  the  wheat-producing  districts,  and 
laifaer  above  it  in  the  graiiag  diatricta.  RainCtU  wai  below  the 
mean  eveiywheie ;  the  defideacj  since  the  begian'n^  of  the 
year  ranged  from  2*3  inches  in  the  norlh  of  Scn'lan  I  lu  f>"o 
inches  in  the  west  of  Scotland.  Uright  sunshine  wav  ual>  above 
the  vsLi^^f  in  the  west  of  Scotland,  the  south-west  of  England, 
and  the  Channel  Islands.  In  the  latter  district  the  duration 
«u  as  hljgh  as  70  per  cent  of  the  pcaslMe  aamoat. 

The  Meteorological  Council  have  i>vi.ic  1  the  f<jiirlli  volume  i  f 
Hourly  Means  of  the  readings  obtained  from  the  self-recoruui^ 
fautiunients  at  their  ohaervatories  for  the  year  1890.  The  tables 
emtain  hourly  aMans  or  totals  for  periods  of  five  dajps,  months, 
and  for  the  year,  and,  with  the  exceptioa  of  the  wind  oheerva- 
tions,  daily  values  arc  also  given.  Breaks  in  the  hourly  read- 
in|;s  are  rare,  but  occur  at  times  from  failure  of  photography, 
stop;  :i^;r  jf  clocks,  and  in  the  case  of  ihu  wet  bulb  thcrmuincter, 
owing  to  frott ;  sach  casa,  however,  are  carefully  eaamined  and 
the  lotset  can  uanallybe  made  coed  by  interpolation,  with  a  very 
near  apjirunch  to  accuracy. 

SlK  C.  Todd  has  publtsbcd  the  tuelcoroio;^icai  oiiicrvations 
made  at  the  Adelaide  Observatory  and  other  place<i  in  the  col- 
ony during  the  year  1890.  'ilie  maxioinm  ahade  temperature 
at  Adelaide  was  105'  on  Jannary  iS,  and  the  minimnm  34**3 
on  July  1 7  ;  the  greatest  range  in  24  hours  was  jS^'S  on  January 
4tb,  and  the  lowest  temperature  on  grass  was  25°  on  July  17. 
Throughout  the  colony  generally  very  npjireiiivc  wenthcr 
was  experienced  in  January  and  February,  with  heavy 
tropical  rains  over  northern  areas,  and  the  winter  also  was  very 
«et»  The  extraordinary  rainfall  (especially  ia  the  first  three 
months)  was  the  chief  feataie  of  the  year,  which  wattbe  wettest 
on  rceotd,  some  statioiu  having  a  fail  of  over  100  inches. 

A  cORXiaraNOlMT  calls  our  attention  to  a  pecalhir  pfacao- 
oieoon  witneased  at  Ahoyne  on  the  morning  of  Hay  aA. 

••  St  I L-'  .'.ing  along  the  falls  of  Motven  .ind  Culbleao,  and  slightly 
bciow  the  top  of  the  former,  was  a  magnificent  ribbon,  ex- 
hibiting the  full  spectrum  of  eul  .ur^  from  rci  to   violet  in 

fitct,  a  perfect  'rainbow,'  but  without  the  slightest  curve.  The 
enawa*  sUaiag  bristly  ia  the  cast,  while  it  wa^  raining  on 
Hotvca*  whkb,  of  oouna.  aoeonnts  for  the  ooloata ;  but  1  am 
oaable  to  aeeonat  for  the  abaeaee  of  the  arch."  The  lowest  part 
of  the  ribbon  showed  the  least  refrangible  colours. 

.  A  MUMBSKofeaperimeau  to  determioc  the  temperature  of  the 
atMmatisit«fiomahoilHigHlti«Intiaahave  been  made  from 
time  to  time,  but  the  conclusions  have  frequeatly  heea  of  aooa- 

icting  character.  The  diflScutty  of  arriving  at  trustworthy  results 
lies  in  the  fact  that  llic  w.ilU  of  the  steam-chamber  mur,t  he 
above  loo'C,  and  yet  below  the  temperature  of  tli<  .^.luuon, 
and  that,  at  the  same  time,  a  sufticient  quantity  of  stem:  most 
escape  from  the  solution  to  eosare  that  these  walU  shall  have 
•0  material  cooHog  efleet  opoa  the  steam.  Tbeio  dcaideiala  an 
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alt  met  by  an  .irran^emcnt  employed  by    Prof.   .<uk.ir3:.  and 
dciCtibcd  iU  (he  J<juri)al  of  the  Collcfjc  of  Science,  Imperial 
University,  Japan,  vol.  vi.,  part  i.    From    fvperiments  on 
.  sohitioas  of  calcium  chloride,  sodium  nitrate,  and  potaisinai 
I  ailiate^  it  appean  that  the  tempciatafe  of  the  ateam  escaping 
from  a  boiling  nlutiun  ii  exactly  tiwaaoe  as  that  of  the  aolatiaa 
'  itself. 

To  measure  the  idacoslty  of  Kqaid*  they  axe  let  flow,  aadef 
given  eonditionsof  preuure  and  temperature,  through  a  capillary 

tube,  and  the  time  of  passage  is  determined.  This  is  rather 
un-.uit.^'le  for  very  vi>e.;ui>  lii^uiiK,  such  as  concentrated 
glycerine;  anU  Heir  liiodmana  has  devised  a  mctho.l  {  Wied. 

for  determining  co-cSicients  of  friction,  u  hcre  these 
exceed  a  thousand  times  that  of  water.  The  liquid  flows  by 
gravity  through  a  vertical  tube  from  a  wide  vend  ahov«,  filled 

to  a  certain  heij^ht,  into  a  small  shallow  vessel  below,  standing  OQ 
I  one  scak  ut  a  chctnicil  balance,  the  other  scale  beins;  weighted 
i  so  that  it  is  down.  .A  time  comes  when  tl'.i>  ]>repoaderancc 
I  ceases.  The  moment  of  passage  of  a  certain  mark  is  noted,  a 
weight  is  added  to  the  weight •staile,  aadthe  proeetsiempeuled. 
The  difference  of  time  between  twoof  these  pnasagea  cotrespoods, 
I  after  some  oorreetions,  to  the  direction  of  ootRow  of  a  quantity 
I  of  liquid  equal  in  mass  to  the  added  weight, 

A  KOTB  ia  ikelrUUi  gives  the  substance  of  a  letter  to  the 
G^nie  CivO,  ia  which  the  eorreapondent  shows  that  there  b  a 

JifTertncc  uf  p-otenti.il  between  (lie  water  anil  pas  pipes  in  alt 
Luu!>c>,  and  that  ii  one  tetmiuil  of  a  telephone  is  joined,  say, 
'  to  the  water-pipe,  on  lightly  touching;  the  i;,i>  pi[ie  with  the 
other,  a  crackling  sound  is  heard  in  the  telephone  indicating 
the  paaiate  of  a  current.    Hy  replacing  the  telephone  by  a 
C^tlvanometer,  it  ii  found  that  the  negative  pole  it  fonoed  hy 
the  gas-pipe,  and  that  the  galvanometer  deflection  It  permanent 
and  constant  in  amount  during  several  tnonthv,  tliou^h  there 
a  slight  diurnal  variation.    The  author  attributes  these  currents 
to  a  slow  chemical  change  in  the  pipes,  which  thru  form  the 
plates  of  a  battery.   However,  these  observationa  sogBCited 
that  the  pipes  must  be  faliiy  wdl  insulated  &«M  eadi  odter, 
I  and  might  act  as  conductors  for  telephonic  communication,  and 
he  has  succeeded  in  carrying  00  a  conversation,  without  any  other 
connecting  cjmiuctor   between  two  houses  at  a  distance  of  a 
hundred  metres  apart.    In  this  experiment  the  mtcropbone, 
without  any  induction  coil,  was  joined  to  three  bichromate  cells. 
I  It  is  very  eaay  to  see  if  the  experiment  will  succeed,  as  it  is  only 
\  neeeasary  to  set  a  small  induction  ceil  to  work,  joining  its  ter- 
rnlnaK  )ij  the  watrr  an^I  fia--])ipes,  then  in  all  neighbouring 
hgu«£S  in  which,  on  juiaing  <i  tcicpUunc  to  the  pipes,  the  sound 
of  the  coil  is  beard  communication  is  good.    Even  if  speech 
j  cannot  be  satisfactorily  Iraasmitled,  it  would  be  poesibie  to 
I  commnaieate  hy  the  oidinary  Mono  sigaab. 

A  Hlr.HJY  ^.L-iisllivc  n.anoineler,  suitable  for  measuring 
small  variatioui  high  prev  iircs,  is  described  by  M.  V'illard  in 
No.  2t  of  the  Comfilts  Kendi,  .  It  coniiits  of  a  U*tnbe  one  or 
I  two  mm.  in  diameter  and  aboat  m  cm.  long^  oae  ead  ol 
I  which  leads  ioto  a  closed  glass  cylinder  about  jo  aq.  mm.  in 
■itctloii  aii  l  S  or  to  cm  lont;  r>r  longer,  according  to  the 
(Scarce  of  M>nsibiliiy  leiTiiirc.i.  The  other  end  opens  into 
ano  hcr  wiilr  lube  enilin;;  in  a  n.itrower  j'.orttun,  which  may  be 
bent  back,  A  narrow  copper  tube  fixed  inside  this  portion  by 
about  3  cm.  of  marine  glue  forms  a  most  efficient  mowtkphnc 
and  offers  an  almost  indcfiutcly  hi^e  resistance  to  the  paiiage 
of  gaseous  matter.  Enough  mercury  is  ooniaincd  in  the 
L'  tube  1 )  fill  one  of  its  branches.  The  filling  is  to  j  great 
extent  acting.  The  mouthpiece  need  only  be  conncvted  to 
a  compressed  gas  reservoir.  The  gas  bubbles  up  thnnigh  the 
'  narrow  tube  and  fills  the  cylinder  at  the  pressure  required.  A 
sUight  expaaiioB  sabseqaently  enables  Ac  mereary  to  reenter 
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the  narrow  tub«,  and  (he  position  of  the  threstl  >~'f  mncury 
W  then  read  off  on  «  scale.  In  one  ol  the  iattiunAcnis  con- 
ttzncted.  wlikb  liw  n  mcmtr  of  S  cc  cnpMily,  •  change  of 
1«v«l  «f  r  inn>  nt  ntnoapheres  coneapMdt  !>>  r  change 
of  pteMure  anonnttni;  to  i  in  2500,  «o  that  !t  tuny  ;nr<  ly  be 
said  th-.;  -i-  50  ntnuisplu-te^  ilif  v:ime  change  of  Itrvr-I  iniiii.-*tes 
a  change  in  pre-s^aie  iit  one-nrtielh  of  an  atmosphere.  But 
this  ausouDt  of  seoxitiveness  may  be  increased  by  making  tbe 
naemnr  loqger*  aad  *incc  it  is  pooibie  to  take  iwdsiiBt  to 
«*i  mdk,  tbe  iaitnnient  nm^  ba  aaiil  to  indicale  difleienoct  as 
Rnall  as  I  in  z5,<]CO.  The  variation  in  height  of  the  mercury 
must  of  course  be  allowed  for,  and  the  tube  and  reservoir 
atcurat'j'y  gauged  before  ;lic  inslrimicnt  is  set  up.  After  use  at 
a  high  pressure  it  can  be  >  >peiicd  to  theaiti  when  the  comprc!is<rd 
gas  will  escape  in  bubbles  through  the  wide  tube.  It  is  found 
tJMt  llie  instrament  is  easily  made  stfone  camigli  lo  wnrk  with 
•nfetj  at  too  atwoaphenei. 

A  KEPOKT  on  "The  Hawks  and  Owls  of  the  United  Slates,'' 
witii  special  tcferenoe  to  the  economic  status  of  liie  trarioos 
spedei,  b»  been  prepeied  bf  Dr.  A.  K.  Flaher  Ibr  the  U.S. 
DepartvCOtOif  Agricnltore.  Of  the  seventy-three  species  and 
-anb-spedet  <!e»cribcd  only  six  prove  to  be  injurious,  and  three 
of  thoie  .t;--  i  x'.rcmcly  laic.  The  cunl^n'^  i>f  about  27(X> 
Stomachs  ot  hawk*  an  I  n.sU  were  examined,  and  omitting  the 
six  species  that  feed  largely  on  poultry  and  game,  56  per  cent. 
«DBtniaed  mice  and  other  small  .mammalSi  per  cent,  insects, 
nad  only  3I  per  cent,  poultry  or  game  btids.  Hiis  resultshows 
that  a  class  uf  birds  coismoaly  looked  upon  as  enemies  to  the 
farmer  really  rank  among  his  be>iC  friends.  The  report  contains 
tweotfllve  colonredjplatcs. 

At  »  aceting  of  tke  NotCalk  and  Norwich  Natnnilists'  Soci- 
ety, held  0B  Hay  3(N  a  resotutfon  with  regard  to  the  Wild  Birds 

Protection  Bill  now  brff.irc  the  House  of  Lords  was  unanim- 
ously passed,  and  the  pic^^idcnt  requested  10  forward  the  Mme  to 
Utt  Earl  of  Kimbcrtey,  one  <>f  i)ic  VicL*-presidenls,  asking  his 
owpenUoo  with  its  objects.  The  result  of  the  proposed  amend- 
menu  would  be  that  the  County  Coandl  afionid  be  empowered 
to  order  'he  [irotcction  of  certain  specific'!  <Iislrict>  c.i»ily 
defined,  r;-.lher  than  the  cg(;s  of  spedlkd  spcck-s,  which,  in 
no  any  instances,  so  closely  resemble  those  of  other  species  (as 
ibr  instance,  those  of  the,  Teal  and  Gargany  Teal,  and  the 
RnlFnd  Redshank)  that  their  tdantttenllMi  would beeodtOeult 
lo  establish  as  to  rcnfier  n  cnnviciion  practically  impossible. 

In  the  fourth  auniul  rep'ori  of  the  .Missoori  liotanicai 
Gudcn,  which  has  just  been  ^'uSIished,  Mr.  W.  Trelease  gives 
the  resolu  of  further  studies  of  yuccas  and  their  poUinatioo. 
Mr.  Albert  S.  Htteheodc  also  contribntes  a  deserlpllon  of  pbnti 
collected  in  the  Bahamas,  Jamaica,  and  Grand  Cayman. 

Mkssu.  Blacsik  am  d  Son  have  added  aootber  to  their  already 
faiE*  Buber  of  scieace  tent'bookfL  "  Chenlttry^lbr  All,"  fcf  W. 
Jeroese  Harrison  and  R.  J.  Bailey,  is  a  tersely- written  account 
of  the  chemistry  of  common  things,  in  which  equation?, 

formul.v,  c'jcmic.il  -symtx-Iv,  ami  aiithinc'.ic.il  calcuUtirjn'i  .tre 
eschewed.  There  is  little  new  in  the  book,  either  in  the 
text  or  IDnstratSaos, 

Mk.^Si.s.  MaCMILL.^X  \Nt>  Cu.  Lave  iusl  publislieil  a  fine 
work  by  .^fr.  G.  W.  Caidwcil  iiuUbiii*uo,  eattikd  "bome 
Hints  on  Learning  to  Draw."  A  few  excellent,  though  brief, 
icmarics  on  dementaiy  anatomy  precede  the  description  of 
-dnwiagtbehanMa  fignrvi  bat  aitiatado  not  yet  iccmto  lenlise 
the  equal  importance  of  koowtng  something  about  theelements 
of  physical  science  before  conceiving  pictures  of  natural 

Musts.  GnUTKlut-VlUAES  hnve  iisncd  two  small  volumes 
by  M.  P.  Miael  on  "VVUmMMk  lodnrtridle."  One  deab 
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with  potential  lines  of  force  and  electro-magnetic  units,  and  in 
the  other,  magnetic  circuits  and  induction  machines  are  con- 
sidered. The  object  of  the  aMhor  has  been  to  bri^  together 
the  theoretical  princ^es  necessary  to  th?  proper  tindemtandhlg 
of  dynamo*e1ett(ie  madiinery  and  electric  iighimg. 

.\  LisEKi  1.  little  book  by  Nf.  Henri  Coupin  on  L' Aquarium 
d'Eao  OoHce"  bus  recently  been  pubUidMd  by  Messrs.  Hailliit*. 
It  tt  well  indstiuted,  and  should  be  interesting  to  young  natunl- 

ists.  The  au'.hor  describes  how  to  capttiic,  pre^etvf,  arid  study 
tome  of  the  common  typ«s  of  plants  and  animals  found  in  fresh 
water. 

.\  r  r. \N' i..\TlON  of  Dr.  Micu!.\'s  "  Intro  Juc'.iDn  to  PraL-;ie;>! 
Hacleriology,"  by  M.  and  II.  J.  Campbell,  has  just  been  pub- 
lished by  Ifcssrs.  .Swan  .Sonnenschein  andCo.  The  German 
edition  was  reviewed  in  the^e  C'll'.iiTin'?  on  Jtme  30,  1892. 

THK  (ieoloKieal  and  Natur.il  Iliiiory'Survcy  of  Minnesota 
have  i>sur,l  ihfir  rwi-nticih  annua!  reprart.  Among  other  jiapers 
contained  in  the  report  is  one  by  Mr.  N.  H.  Wincbell  on  '*  The 
CryMalline  Rocks,  some  preliminary  considerations  as  to  their 
StrndnK  and  OrigiOi"  Mid  Dr.  A,  C.  Lawson  gives  the  lesulta 
of  a  wtrmf  of  the  raised  beaehea  of  4e  north  abwie  of  Lako 
Snpctfasr, 

A  tttunn.  qrlinbus  of  an  elcaentiry  ^n1I^:(^  of  botany  baa 
boBB  nccived  from  the  anther,  J,  Beotley  riiiwp.  It  is  pob- 
liabed  by  Jaowt  G.  Bisiet,  of  Abeideea. 

Peer.  HsuDHAN  writes  to  ns  1— *' Dnrlns  iba  Wbilsuntide 

vacation  the  Liverpool  Marine  Biolo^  Committee  spent  two  days 

in  dredging  from  Port  Erin,  and  the  reri  of  tbe  (inic  ir^  work  uii 
the  shore  and  in  the  Biological  ittiitiun.  On  one  day  the 
weather  was  sufltcientty  tine  to  allow  of  the  Meamer  working 
00  the  seventy  fathom  depmsion  which  lies  to  the  west  of  the 
Isle  of  Man,  half  way  to  the  Iriah  eoaat.  The  bottom  then  is 
a  fine  stiflf  grey-blue  mad  or  clay,  which,  it  has  been  suggested, 
may  be  of  glacial  origin.  We  searched  very  carefully  through 
drC'-iLjcfuii  of  lliib  unpleasantly  teiiaLeuiis  cold  nnld  in  (lie  hope 
of  iinding  !>ome  stones  or  shells  which  might  ^ctllc  the  matter, 
butinvaln.  Tbeanimalson  this  ground  include  the  Crustaceans 
I  Calctarii  mattuidnwM  and  PatifhM  tivadfttL  Polynoid  (/)>»■ 
/AmKi  «enttdi)  in  enormous  mtiddy  tubes  and  ZiftfraMtJUms 
jeffrtyiii,  Echinodcrms  ./<iw/^»Mr</ f//j4i/xr  and  Briiwfiii  l/riftra 
(in  quantity),  I  'lr^ularia  miratilit,  and  the  Molluscs  lioeardia  cor 
xa^Kiisca  iiy  i^o'.  i.  On  a  previ  ),:,  trip,  shortly  before  this, 
one  of  our  party  obtained  fifteen  liviiig  specimens  of  Iwcardia 
cor  on  this  ground.  The  rest  of  the  dredging  on  the  two  days 
was  canied  on  nearer  Poet  Erin,  along  the  west  side  of  the 
Isle  of  Man,  at  depths  of  twelve  to  forty-six  fathoms.  Atnongf 
the  more  notew  iTihy  farms  obtained  were  ti.e  liL^iInr^Jerm  s 
Thyi>ite  rafhanus  and  EchiHCtaniDimi  JiavtiitHs,  a  talcarcyus 
sponge  i'tf  glabra  (found  before  at  Guernsey^  the  Ascidians 
EMg/ra  gimHnaiu,  Piaiycarfa  efimata,  and  a  considerable  number 
of  the  rare  fMttdbt  ttutUat*  (whidi  prsMDt  meh  variations 
in  shape,  general  appearance,  colour  and  texture,  along  with 
identity  in  anatomical  characters,  as  to  enable  me  to  say  that 
Forbes's  Cynthia  ttsstllala  and  C.  Hmadna  are  undtoufitedly  one 
and  the  same  species),  and  the  mollusca  Ouaniuj  memi>raH- 
ateui,  CoryfhtlUt  landsburj^,  and  Cychitrema  milltfUHCtatum, 
Fiicle,  which  is  new  to  British  seas.  One  of  our  repoiten 
on  Mollnsoa  (Dr.  Chaster)  tdls  me  that  Canon  Normaa,  who 
has  seen  our  specimens  of  the  Cydosirema,  and  compared  them 
with  one  of  Herr  Friele's  type  specimens  in  his  collection,  writes 
tti.it  the  sp'Lcics  hii  .;nly  been  taken  l,y  the  Norwei;i.m  iNufth- 
Ailaniic  Expedition  at  Stat.  i92{Lat.  69''46'N.,  Long.  16  15  E.), 
off  the  northern  part  of  Norway,  at  n  depth  of  649  fathoms. 
Atumalettnt  fatltntmi  wna  very  oonspicaous  in  the  sur&ee 
nettings,  and  additional  specimens  of  the  new  LitkMulgtu  (L. 
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maximui,  Thompc)  iiihjibitin(>  Ptdcu  were  obiitinetl,  along 
with  many  other  Copepodn  which  have  not  yet  b«en  examined." 

Two  further  papers  upon  his  researches  with  the  electric 
f.itnste  TiXii  c<intribii".c(l  liy  M.  Moiis.m  10  the  current  nuanber  of 
the  Cvmptti  Kendus.  In  the  first  it  is  shown  that  crystals 
qnarU  aad  nmo  are  almost  instantly  fused  at  the  high  tern- 
peraiBR  of  a  ponerful  elcctiic  aic,  the  liqiidi  bnMigJbl  to 
T^orous  ebullition  in  a  ftw  monieTita  am!  aeioally  drilled, 
jia-iiirtp  over  into  the  receiver  in  llio  furni  of  1  dense  fume. 
M.  Moi»>an  further  dcfnonsuate$  how  ea»y  it  is  at  this  high 
temperature  to  obtain  pure  zirconium  and  pure  silicon  by  re- 
duction of  the  liquefied  oxidea  with  carbon.  Tbe  current  em- 
ployed waa  ooe  of  360  anip^rea.  Vrben  fngmenta  of  rock 
crystal  were  placed  in  the  crucible  of  the  furnace  and  subjected 
to  the  arc  they  rapidly  melted,  and  in  seven  minutes  the  liquid 
bo;leii  vi(;lJt<l\:^ly  ;  tilt-  vtijujur  <il'  silicon  dioxide  which  csc.iptd 
condensed  in  the  cooler  portion  of  tbe  furnace  to  »  bluii,h-whiie 
lllme,  whidi  deposited  in  the  receiver  in  the  form  of  small 
opaleaceiit  qpbeieai  viiible  to  the  nnaided  ejre.  These  tphoKa  of 
•Hica  were  aolid  tbrongboar,  and  moaHy  eihiblted  a  deprenfon 
at  some  portion  of  the  surface,  iniiicallni^  contraction  upon  p.■^5^■ 
ing  from  the  liijuiJ  to  the  solid  »tacc.  I'hcy  were  readily  soluble 
in  hydrofluoric  aciJ.  It  is  of  interest  that  M.  Moisun  has  dis- 
covered timilar  opalescent  spheres  of  silica  upon  glass  globe* 
which  hare  been  employed  in  electric  lighting  to  diffuse  tbe 
light  fran  aie  Janpi^  indicating  tliat  alow  vdatiilaadan  of  tbe 
dlica  of  tbe  class  bad  occurred.  It  Is  doubtlcsa  to  this  eaase 
thni  the  op.1le^cencl•  \vh<ch  usually  occurs  after  such  globes  have 
been  in  uie  for  some  time  i»  due.  The  specific  gravity  of  the 
spheres  is  2 '4,  slightly  less  than  that  of  quartt.  At  the  tempera- 
inre  of  tbe  arc  gircn  by  360  amp^KS  liqtiid  silica  is  very  leadUy 
itdneed  by  carboo,  a  ciystallioe  regains  of  silicon  being  obtained 
OOnlatning  more  or  less  carVxin. 

When  zircons  or  any  other  form  of  zirconia  are  submitted  to 
the  high  temperature  of  the  same  arc  they  likewise  fuse,  and  in 
aboni  lea  niiMtea  the  liquid  boils  vigonnuly,  and  sirconinm 
aside  passes  over  as  a  white  fume  Into  the  receiver,  where  it 

con  ler.scs  in  ihc  form  of  a  white  p  Avcler  Any  liquid  remain- 
in;;  in  the  crucible  aficr  switching  oil  the  current  M>lidifies  to  a 
crvstallinc  luai;.,  and  scattered  about  the  walls  of  the  furnace 
numeroiu  perfect  little  artificial  zircons  are  obaerved,  identical 
n  oolonr,  Juitie,  and  other  ptioperties  wiA  natnial  sireona. 
Both  these  atld  tbe  powder  condensed  in  the  receiver  readily 
■crateh  glasi.  Liquid  zirconia,  like  silica,  is  readily  reduced  by 
carbon.  If  the  oxiile  is  fused  by  the  arc  in  a  carbon  cnicilile, 
a  button  of  meialUc  zirconium  is  found  at  tbe  close  of  the 
operation  beneath  the  residual  solidified  zirconia.  If  zirconia 
is  mixed  with  powdered  earliott  a  metal  is  obtained  containing 
4-5  per  eent.  of  carbon.  This  carbide  can  lie  refined  by  re- 
melting  inijte  /itcuni.i  when  the  jiurc  nicl.il  is  obtained. 
ZirCiinium  is  a  very  ij.nd  metal,  readily  scatthaig  giass  and 
rtby.  Its  denrity  ia  4  25. 

Tut  aeoend  paper  of  M.  Moiiaaa  describes  the  preparation 
of  nctailie  tnngMcn,  molyt»dettom,  and  vanadinm.  Tungsten 
is  leadily  obtained  in  the  form  of  powder  by  reduction  of  heated 
lungstic  acid  in  a  current  of  hydrogen,  but  the  powder  thus 
o'l'.. lined  has  been  lii;hcrlo  f  nin  1  Il>  be  ]'raL:;cally  inliitible. 
M.  Moisisaa  now  shows  that  tungsten  may  be  readily  prepared 
in  solid  ingots  in  the  electric  furnace.  A  mixture  of  tungstic 
acid  and  carbon  is  placed  in  tbe  crucible,  and  after  ten  mlniucs' 
subjection  to  an  arc  of  tbe  tension  above  stated  a  button  of 
over  a  h.indtcd  ^ra-JTi  of  the  metal  i;  pn-.tluced.  If  c.irc  has 
licen  lakcQ  to  cusare  excess  o(  lun;.;^t;c  acid,  }.>U[c  tungsten  is 
hiaincd  in  the  one  operation.  (.*:h  :rwise  a  carbide  is  obtained 
which  requires  refining  by  re-meliiog  with  a  fiuther  quantity  of 
taiigitie  add.  Tbe  tuagiten  thvi  obtained  ia  a  veiy  IM-Hliaat 
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metal  of  specific  gravity  iS'7.  M.  Moissan  has  further  observed 
that  if  a  much  more  powerful  arc  is  employed,  tbe  peioentage  of 
carboo  in  lite  carbide  of  tungsten  lirBt  obtained  is  very  lai^ety 

increased.  Thus  when  a  current  of  1000  amperes  was  employed 
the  percent-ige  of  carbon  rose  to  18,  indicating  an  attempt  tc 
form  a  tiuc  liirary  compound.  MeS.iliic  r-.i  ijybdenum  has  like- 
wise been  obtained  by  M.  Moissan  by  the  rednciioo  of  its  oxide 
with  powdered  charcoal  at  the  temperature  of  the  art  afforded 
by  a  CBRcnt  of  jte  ampere*.  The  metal  is  not.  however,  qtiite 
free  from  carboo,  and  requires  reliidng. 

The  preparation  of  metallic  vjinadium  h.->s  presented  con- 
sideiable  diSicuHy.  It  will  be  remembered  that  Sir  Uearjr 
Roaeoe  found  it  impneticable  to  redneevanadicadd  bycwboB, 

and  evenlaally  isolated  the  pure  metal  by  reduction  of  the 
dichloride  in  a  stream  of  hydrc^en.  M.  Moissan  finds  that  even 
after  twcniy  niinule>'  action  of  Itie  arc  from  the  ^Oo  anificrcs 
<>^urreii|,  only  a  trace  of  reduction  is  apparent  at  the  surface  of 
the  mixture  of  oxide  andcfaaiooal  Upon  increasing  thelensioB 
of  tbe  arc  by  employing  a  cnnent  of  a  thonwad  awpiie*  com- 
plete reduction  ocenn,  but  tbe  metal  produced  oomMnes,  as  la 
the  CISC  of  tungsten,  with  a  larjje  ipiantity  of  carbon.  It  wouM 
appear,  thctelorc,  that  at  ihts  high  tem]>eniture  these  refractory 
metals  combine  with  carbon  to  form  definite  binaiy  coapannda. 

Nom  from  the  Marine  Riologicat  Station,  Plymootli. — 
Last  weelt's  captures  include  the  .\ctinians  Sa^artia  mimata 
and  vcnutta,  the  N'emerlines  Amphtforus  ha:tatus  and  Mala- 
(otJtlta  grifssa,  the  Polychsele  Atyrianida  maculaU  (with  a 
posteriorly  proliferated  chain  of  buds),  and  the  Schizopods 
Suiei/a  fivHtahi  and  jatltMtu,  the  latter  species  in  considctable 
nnmben.  Flonting  Ccrlenterates  have  been  paiticntaTty  plenti- 
ful. Medusse  of  Aurtlia  aurila  (now  4  to  7  ins.  in  <!iainctcr' 
have  frequently  been  noticed.  The  Aoihomedu».v'  bave  b-ccji 
represented    by  Sti'ii.i   t ui'uli'Ki ,   AV;/:,  Viiw,  .;.  ,»nd, 

more  plentifully,  by  Ampkinema  I lianta  ;  the  lyeptomedusx  by 
countless  anmbers  of  J'kialiJium  variaMe,  together  with  a 
smaller  proportion  of  Ikaumaniias  TMomfMHi  (Forbes)  and 
LatiU*  truriata,  Ag.  <  =  7'.  piloitU*^  Forbes).  A  few  yooog 
Clytta  tnedu■•.^:  have  betn  occasionally  taken,  but  Ohtiiii 
medus^Kf  have  beca  veiy  i>carce.  Tbe  Ctcnophore  llormifhera 
ptumoia,  in  various  stages  of  growth,  is  now  abundant.  Several 
specimens  of  the  parasitic  larva  of  the  Actinian  Haicampa 
ektymmthelltim  have  iNen  taken.  The  lieutlfnl  vellger  feimw 
tftnt  iSapftfin.i  has  oaee  beea  noticed ;  tame  of  the  Crastaccaji 
Pondlana  ai  e  pUiuifu).  The  fbltowing  animals  are  now  breed - 
ing  :— The  llydroid  C/aru  (i>rnfa,  the  l\o\\a%c3L  Murex erinaaus 
and  Afiysia  puntlata,  (he  Schitopoda  Maerom/m  tntrmti  and 
SirirUa  jalitnsit,  the  Dccapod  fuhimtiuUs  vm(fftrit,  and  ibe 
Echinoderm  Asltrimm  gOtatm, 

Thk  additions  to  the  ZooTogical  Society's  Gardens  daring  the 
past  Ufek  include  a  Baibary  Aj>e  i^MaiOtuj  iniiu.  ,  ?  )  from 
North  .'Vfrici,  ptcicntcd  by  Mi.  .\.  G.  F.  O.ishwood  ;  a 
Soricatc  {Suticala  UlraUatlyla)  from  South  .\lrica,  presented  by 
Mr.  V.  Harcourt;  three  Chinese  Quails  (Ca/nraix  fitrnflu^, 
6  9  9)  from  China,  pnaentcd  by  Mr.  W.  J.  Ingram ;  two 
Kingfishers  {Alteda  ispiJa)  British,  presented  by  Mr.  A.  K. 
Dixon  ;  a  Harlequin  Snake  {E.'aptfuhHn))  from  Rorida,  pre- 
sented by  Mr.  C.  Ernest  nicvu-Unn  ;  a  lloiritd  L,.  .>r.i  \phry- 
nv-ifma  (omnium)  from  Texas,  presenlcd  by  Mr.  J.  i-iariand 
Coates  ;  a  Sykes's  Monkey  (C(rct>ptthfcuj  aJti^ularii,  9  )  fiotn 
East  Africa,  a  Leuooryx  {Oryx  Umorjx,  9  )  fiooi  North  AftiGS* 
a  Mexican  Deer  (Caniiritt  maiitamtit,  i)  from  Mexico,  a 
Malayan  Tapir  (  Tafirus  inditui,  i  )  from  Malacca  two  Conmion 
Cassowaries  iCaiuarttu  s^aiealus,  jr.)  frum  Cciam,  a  Lcupard 
Tortoise  ( Tcittuh<  pittUalu),  two  Derbian  Zonules  {Zi/nnrut 
dtriittiiHs)  from  South  Africa,  deposited ;  two  i^iatilian  Cari- 
{CaritMM  eriUeta)  from  Biaai»  fonr  Black-taiicd  Godwila 
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^mtrum)  Europein,  purctia^icd  ;  a  Bairbary  \Vii»l  .Sheep  {Ovis 
tr^gda^Ms,  rf),  M  Angora  Goat  (Cj/a.«  itinus,  9  var ).  a 
JifMieie  Deer  {Ctrvm  tika,  9)i  a  Great  Kaugatoo  {AfatriffMi 
fifttutrnt),  bom  in  thm  GiiidMi. 


OC'Ji  ASTKONOMICAL  COLUMX. 

TiieTo  i  ai.  Solar  Eclipse  (April,  1893).— M.  N.  CocuImco, 
in  ihc  current  number  of  the  CompUt  h'fnJus  (No.  22)  give*  a 
bri«f  accour.t  of  hit  ulMcrvatiuns  made  durinj;  ihe  laj>t  tola!  solar 
eclipse.  The  s'alion  he  occupied  wat  at  Fumsuim.  The  in- 
^Irunicnts  which  he  look  with  him  con.siste<l  of  a  telescope  of 
o-|6  re.  aperture,  with  a  wooiien  mounting,  a  fine  comet  seeker, 
a  iiicaD  tinif  chronometer,  and  a  thermometer.  An  ordinary 
photo^Tuj  hiL  .  iimera  fixed  to  the  telescope  wait  als  1  cmployol, 
Are  fine  ii'.,;aiives  ol  the  corona  bfing  obtained  wrii  it.  The 
juai!  •.  iriipioyed  were  Ihe  ordinary  dry  plates  of  g-t.^iint^^romide 
of  silver,  ard  the  developer  thai  <jf  ferToi^-oil.Tlc.  The 
cxp'.--uie.  wi-ir  <jf  2,4.  6.  7.  ana  \  ^r-c.:in<K  rlur.ilioii,  but  the 
second  plalc  lecms  to  have  |;iveD  the  most  details.  Theg^MCr- 
mioD  of  ooniacis  gavetlw  Mlowiog  mulls  :— 

OhKfv  I'm  tmr'M  M.  T, 

k.     m.  e 

IsC  coEitact  ...        ...    3    30  31 

2n<'    3    42  5' 

Jfd     ..    3   47  3 

4<h     ..  5     J  36 

i^KirR  4in.  i  h.  as  ihe  duration  of  totality.  The  ihermo- 
n.Liiii.il  <  Ljseivaticn^  showtd  thnt  cn  the  day  of  the  eclipse  the 
tcmpcraiurc  was  -  2S  C.,  at  the  commencement  of  tolalily 
26  6,  middle  of  tolalily  l4"  o,  and  at  the  end  of  the  eclipse 
a6'  'S-  A  fall  of  from  3^°  to  4°  was  thus  noticed  from  ihe  com- 
iMBceBMDl  of  the  eclipae  lo  Ibemiddle  of  totality. 

MnaOR  OtscxvATioNS.— Mr.  Danaioe,  in  the  Oh,fft>atory 
far  Jane,  litt  a.  nolo  on  Ihe  lane  nelcor  of  April  15.  1893,  and 
also  notes  on  oluervaliam  of  iietwlli.  With  reference  to 
the  latter  he  pointt  oat  tlioae  otNerrations  art  made  by  a  number 
of  caaual  observers,  and  are  commonly  found  to  be  conflicting 
nod  iocompleie,  theacoonnt*  betn|  baoed  on  "  roogb  harried  im- 
pressions often  vitiated  by  serious  error*."  |q  allempling  to 
veduce  such  observations  it  is  );enerally  found  impoidblo  to 
accommodate  the  descriptions  unletts  we  assume  that  the 
several  large  mclcois  appeared  simultaneously  in  different  paths. 
These  bodies,  he  says,  deserve  clo*er  attention  than  is  usually 
given  to  them,  and  accurate  observations  nhoiild  be  made  with 
regard  to  their  po<,iticin«,  direcfi-in»,  and  durations  of  their 
flights  amonctbesiars.  I  luu  tncicnnc  istronomy  would  advance 
by  rapid  ^uideit,  and  ilia',  maiiy  "moot  poiait  in  Ihe  viaible 
bth.^vi' 1:1  >  i  nittt'  ir  ".'.[trarii.  would  1000  loeeltro  fettlcncM" 

canni.i!  Ii..r     tii"n]t.-ii'.  lit  •limliit-d, 

rhei:.uJy  ill  litilli.nii  niL-lcor^  i.i  iiiu'  t);.ir  rcijinies  no  instru- 
ment but  siii^'ly  a  gooil  iiar  nila-,  and  v><-  luijn-  ihat  many  of 
our  readers  may  lake  Mr.  I  lennn  l;'^  w"r<1 ,  :o  hi  .iitand  try  to 
elevate  this  iroportanl  branch  ol  aiUonomy  -n  :liat  it  can  no 
lun;;er  be  said  that  "  they  come  and  g<i,  ar,,1  ilu-ir  tr-itwirnt 
glon»  serve  no  mote  important  end  than  that  of  atiording 
MnttliBg  •pactaeica  to  thoie  whoai*  fortunate  enonriiiowitneas 
them."  ~ 

WasHKIRN  OllsKKVAIIONS.— In  VmI  vi,  |iirl  ;  of  the 
Publications  of  the  Washburn  Oh^trv.u  jry  are  tin-  ic  of 
the  observations  niaiie  liy  Mr.  >iilru  y  Dean  Townicv  oficle- 
scopic  variable  s  ;iri  ol  I  ri^  i>eriod.  The  method  etuplojed 
was  10  select  two  vai>  for  osmpaiison.  one  slightly  brighter 
and  the  other  slighUy  liir.iv.i  itian  the  one  lo  be  measured,  the 
difierence  between  these  5*0  comiaii^ m  siir-  in  brightness 
bcil^  than  a  magnitude.  l!y  ihi.,  uitaii-.  a  very  accurate 
catimation  can  be  made  of  the  brightne-s  of  the  star  in  tenths 
of  the  intervai  between  those  lakcn  fur  comparison.  In  csii- 
oiatiiif  lh«  magfiilndea  of  ihe  compariaoo  Mars  he  has  employed 
tbe  limitof  vinbiKtyof  Ihe  finder  and  large  telescope  iapcrturcs 
t-^  on.  and  39-5  cm.  reipMtnely),  commoneins  with  the 
former,  and  ^oing  down  tbe  numericu  teale.  Themetbod  of 
record  tag  the  values  ebtained  Is  sbnihw  to  the  notation  nied  by 
Atfeluder  and  Herscbel  Thus  of  two  comparison  sUn  ,1 
nod  A,  «  I  4  sfaowi  that  the  Mar  obserted  is  very  nearly  1. 
Jn%htaao.  wbile  a  9  ^  ahonn  that  it  is  very  nearly  t;.|u.>:  m  j 
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brightness  to  6,  the  number  [  repiescaiting  ooc-teMh  of  tlie 
difleience  of  bfightoeis  between  the  two  comparison  Mar*.  In 
tbe  tablesi  the  Bttmber  of  the  stars,  together  with  their  R.  A.'a 
and  decUnatioMi,  are  tilieB  fraos  Chandler's  "Caialo^ue  of 
Variable  Stars."  Abonft  3$  varinbles  are  iocleded  in  this  work, 
the  obiervatiana  extending  over  the  period  1889-1891. 

FlWLAV'S  COMUT  (1886  VII.).— Comet  Finlay  is  described  as 
circular,  i'  in  diameter,  iith  magnitude,  very  diffuse,  ai  d  with 
no  tail.  As  it  rlscs  joit  before  the  niorauBK  twilight  in  this 
country,  it  is  by  no  meant  ia  a  good  position  for  obirr««i«n. 
The  following  ephemeris  is  lalcen  from  n  conlinuaiioo  <if  M, 
Schnlhof's  computation*,  made  by  H.  COQiel.  the  dilTereacc 
between  the  oompated  and  observed  places  being  approxl' 
malely— im.  43s.  in  It. A.  and  4-  tyN.P.D. 

A!  T.  r.1,1  . 

rt9j.  R..\.  app.  I>ecl.  a|i|>- 

h>  n.    a.  ,  . 

Jane  8    ...     i   is         ...  +4  40'^ 

9  "■  17  3S  5  9*9 

10  ...  32  15  ...    5  39-1 

11  ...  A  •  S'a 
IS  ...  31  38  ...    6  37't 

13  ...        36  30    ..     7    5  9 

14  ...        4«     1     •       7   34  5 

15  ...     I  45  47    ...  ^%  29 


GEOGRAPHICAL  NOTES. 

At  the  last  meeliog  of  the  Koyal  (.Jeographical  Society,  Dr. 
Joseph  .\.  Moloney,  medical  officer  to  I 'apt.  Stairs' expe<lmon  to 
Katanga,  read  a  paper  descriptive  of  the  journey.  The  cxjwdi- 
lion  »l  over  300  men  landed  at  Kagamoyo  on  June  27,  189I, 
and  marched  to  Lake  Tanganyika  through  tbe  German  territory, 
following  the  well-known  caiavan-track  through  Talx^r.^  On 
Ihe  way  pioofs  weie  not  wanting  that  the  slave  traders  were  kept 
well  supplied  with  gunpowder,  in  spile  of  the  strict  rei^ulalions 
which  are  made  rr.iich  of  in  Europe.  Hn  Oc'oS/^r  0  fhey 
reached  Lake  Tjiii;.in)'ika  near  it^  muuIiciu  ci.  I,  .1:  ■!  from 
Conver>al  !f>n«  M  :i  h  I  111-  iiussionarsf  k  am:  iial  ivos  <il  i;iiiu-il  n.khc 
interest  r.;  ir.dii r.iath -n  3s  ;u  llic  v.iri.il  ii.  ri-  in  the  level  iii  the 
water.  It  appears  that  the  outlet  oi  tbe  lake  t>y  itu-  l.vkuga 
becomes  penc>dicnlly  choked  by  sand  and  vegetation,  ilui'.  lorm- 
ing  a  natural  dam,  which  causes  ihe  level  of  ihc  '  i  >  rise. 
A  III  1  a  1  Hue  r  ht-  liar  1  icr  is  cai  1  icil  a\s  ay  .iri.l  I  tic  r  u  lt  i  ssiil->  with 
grt-.i;  lor;;f.  llmMriL;  s'.KjiVi;])  lur  .1  ii.unl»er  uf  year*.  I'lit.- cxtrrmc 
diliiTtiuf  in  IctI  iiui-vi  he  al.out  iS  feel,  and  the  ii-'-  an,l  l.ill 
piubabiy  occ-py  abuul  lil'.cci;  jtats.  Oo  October  31  llic  var.ivan 
started  from  the  west  side  of  the  Like.  The  Kaomba  country 
first  passed  thiuu];h  was  found  to  abound  in  minerals,  iron  and 
copper  being  extensiwiy  worked  by  the  natives  who  show  much 
skill  to  the  roanuJaCtnie  of  weapons  and  Iropkments.  Bwnkeia. 
the  capital  of  Main's  territory,  was  reachetl  on  December  14, 
the  joum^  having  been  of  cxtmordmary  rapidity  considerisij 
the  RWte  taken.  Much  of  the  country  was  swampy,  and  there 
were  tracts  of  dense  tropical  forests  retnindit^  Captain  Stairs  of 
the  Aiuwimi  basin.  Near  Ounkeia  a  famine  was  raging,  and 
this,  tugeihcr  wiili  the  tragedies  consequent  on  the  conquest  of 
Msiri,  brought  the  eapeditiun  into  a  very  bad  stale.  All  tbe 
Europeans  except  I>r.  Moloney  suAered  severely,  and  Captain 
Stairs  never  fully  recovered.  On  February  4,  1S92,  the  iiurvivois 
of  Ihc  expedition  &el  out  on  the  return  journey,  and  tiavelling 
by  Lake  Nyasa  and  the  Shire  reached  the  CbiiKle  month  of  tbe 
Zambesi  on  June  4. 

JudcbDalv,  President  of  the  AmericaaGcographlcai  Society, 
devoted  his  anniversary  address,  which  has  just  been  pnblikbed, 
to  a  critical  siudy  of  the  poriraiu  of  ColnmboiL  He  believes 
that  several  of  those  popularly  held  lo  he  anibentic  are  really 
origiml  paintings  from  ihc  life,  but  tbe  Lotto  portrait  which  ha* 
been  multiplied  iDdefiniiely  by  Ihe  United  States  Covcrnment 
on  oommemoiation  coins  and  postage  Mamps  he  looks  on  a*  of 
very  doubtful  value. 

Mt.  Cari.  Lvhholtz  pnbltiliea  a  letter  from  North  Meiioo 
in  the  laM  number  of  the  SnUniH  of  the  Ameiican  Geo- 
graphical Society,  in  which  be  gives  some  acconnt  of  his  studies 
of  the  TarabttOMre  ladtens,  wlw  are  cnve-dwelfcis  although  not 
apparently  connected  with  tbe  andent  cave  and  cliflMwellcrs  of 
the  United  States.  Mr.  Lumholts  was  engsgcd  in  Isking  down 
the  langittge,  and  in  making  aothropomelric  measnremenu  of  this 
little-known  tribe. 
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TilE  French  wecUly  gco^aphical  paper,  /.<i  Gcy^raphit,  ha«, 
after  five  year^  in  the  ordinary  gtrb  of  a  newspaper,  a«*ttmed  a 
new  forti..  <-;>lIi  number  ciMnMtuig  gf  dcht  ijurto         in  a 

CQlourp  I  «r.i|  |>rr. 

Mk.  II.  \\  \  y.  OiniivM,  Lecturer  on  Geogr.ipliy  in  Owen* 
College,  Manchciter,  has  been  ap)>ointe<i  to  the  lectureship  on 
tieography  in  the  Univrriity  of  Catnbridge,  formerly  lu  l  t  by 
Mr.  r.  V.  liuchanan,  K.R.S.  Mr.  Oldham  hasmainiy  st  i  h«d 
tho  Kii',.  Tical  aspects  of  geosmphy,  and  in  his  appoin'nuti  the 
University  of  Cambri  nhviou-ly  intendi  to  .t^-dchic  it^ 
geographical  teaching  ui-.li  liic  Hisl.iric.il  iilhcr  thnn  thi; 
iVatural  .Science  lioani  of  SmuIici.  Ii  js  to  l>c  1io(m-.1  ;h.vi  the 
lectureship  will  receive  more  .i-tumion  from  the  mciiihrrs  of  the 
Univer^ilv  thsn  has  been  jjiven  '  j  it  hitherto,  an»l  tlial  the  loss 
IQ  sjicntitjc  K^'^'r;''*!  ':)-  i^iu-i-vi  bv  >!r,  Buchanan's  retirement 
will  be  uiurc  liian  midc  uji  Ijy  iijs.iea>cd  interest  in  the  lens 
Specialised  aspects  of  the  science. 

Mr.  H.  M.  CAnri.t.  gives  a  remarkably  interesting  map  of 
ihpsiteof  bdinburgti  in  prehistoric  times  in  the  Jmir  imniiiei 
il       Scottiih  Cfagrtiphiiat  Magatint.    The  roo»;  r,<i:i-woithy  , 
k  i'.ire  IS  the  submergence  of  the  25  leet  fmsc  I  i  racli      which  j 
tht  f;H'.Ter  pnr!  i>f  l_-!!h  15  now  built,  ami  llic  es.i,ilence  of  | 
seven  u>m|;  i:  ;  ,>  ,  \i.x^:i  l.iku'-  <if  «iiicli  the  shrunlten  remnants  | 
only  itm.iui,  ur  wIikIi  li  ne  l-i  rij  fulucly  <lfiined  and  reclaimed 
witnin  the  historic:  I  cii'>  i.    A  summary  ol  the  erideaee  for  the  1 
existence  of  these  Uj-cs  js  t;ivrn  in  the  form  of  a  shoft  •iticle. 
It  is  noteworthy    that   Uv   chan^^es  io  the  •nrfaee^  «l  the  . 
land  due  to  cultivation  and  i)uitding  opcimUou  btve  in  tome 
cases  almost  entirely  concealed  Ibt  OTiftiBal  UnXm*,   ia  the  1 
early  taumao  period  the  diores  of  tlw  Ptnh  of  Kanh  nmt  have  1 
been  ocoitpied  by  it  nooMiioa  of  mmpy  toka  domiiuucd  by 
the  Meep  eliffit  of  the  volcuic  hilb. 


SEISMOLOG  Y  IN  [APAN^ 

n^HE  editor  inmic  in  «  Woidmiii«fl1iIan  iMttBM  oncatling  this 
^  the  laveMeMtth  volmnt  Kkfaeugli  it  it  itilly  vol<  i«  ot  the 
MNm^i  he  naabcn  it  n  11  conliiimtioii  of  ntblicAtloni 
hithcno  fanned  a*  the  Traimctioiu  of  the  S«lHaal<ttieal  Society 
of  japftB.  The  Society  wee  fonoded  in  1880  aad  for  iiway 
yeen  itt  meetUiKevere  freqaent  and  «rell  attended.  It  ceased 
to  live  te  CO  fer  at  mbMriptiMia  and  meetii^*  are  eoaeeraed  in 
1S931  WKKf  of  its  nMmbeiS  having  left  the  country.  It  may 
noir  be  aeid  to  exlct  a*  mneh  as  ever  it  did,  but  without  sub- 
scriptions. The  transactions  are  in  aiiEtceri  voL.mcfsof  scientific 
papers  to  which  a  general  index  is  puhh.iicii  in  this  first 
anmber  of  the  journal,  and  there  can  be  no  doubt  of  the  great 
valne  of  these  papers,  or  of  the  ability  and  industry  in  ex- 
periment and  speculation  of  the  men  who  wrote  them.  During 
the  twelve  years'  work  of  the  Society  msch  was  accomplished  ; 
sonic  order  was  evolved  out  of  chaos  ;  seismographs  have 
Viecn  invriiied  giving  absolute  measurements  of  earth  motions, 
and  u  i:rjni)>Iete  clians'e  hai  lieen  cffectc?!  in  earthquake  observa- 
tion ;  ;A  i  luiii  "[  >ci-.:iiii;(i^y  liei.'ii  t  NMlilislit-.l  in  ttii-  Im- 
perial UnivL-nily  ■^\■.^\  lliurc  I'i  nniv  :\  l  urcau  coniioiting  .\ 
central  observ.itiTy  .unl  •^iune  700  (nitsidt;  stations,  together 
with  many  ioiiiiiological  la)K>ratorie»>  I  bis  is  tome  of  the 
wiirU  whitli  the  Society  has  done. 

I'he  tuvt  [i.iiirr  in  thi-i  'aMrnjil  "On  the  Mitif^stinn  of  Karth- 
qu.ikc  E:Il-c:>,  nnt!  I- 'cr'ain  F.<]>erimeu!'.  i)n  I'  .nth  Phy vic^  "  1>\  (he 
editor,  reads  very  '.Irangcly  to  any  otic  ui.^iccju.imleii  n  ith  the  j 
work  done  !iy  rn)f.  Milne  in  the  l.-\-t  tlficcn  ye.ns.  Kor  ex-  ; 
ample,  on  the  coiibiruclion  of  buildings  io  caiihijyakc:  countries, 
his  experiments  have  led  to  such  result*  that  he  can  speak  with 
certainty  on  things  which  used  to  be  merely  matters  of  vague 
speculation,  snch  as  the  security  given  by  <teplh  of  foundation 
and  the  great  dilicrences  in  the  earth  motioas  at  places  within 
a  few  hundred  yards  «f  one  another. 

Probably  no  one  can  OMak  with  greater  anthority  on  photo- 
graphic oialters  than  Fm£  Barton,  who  comiihvtca  an  article 
"On  die  AppUcaiion  of  Photography  to  Seismology  and 
Volcanic  PhciwaMoa."  The  other  papers  are :— An  abatr act  of 
"The  SdsnMHnetiical  Observations  lor  the  year  1890^"  by  the 
editor  ;  "An  Account  of  Experiments  on  the  Overturning  and 
Fracturing  ol  Kiick  and  other  Columns  by  Horisooially  Applied 
Motioa,"  by  the  editor  and  Prof.  Omori ;  "  On  Earth  PalsatioDs 
io  ralatioB  to  ecrtaia  If  atuial  Phenomena  and  Pbysical  Invcsti- 

1  n«MiMMlv(ee//MrM/  rf  tf^mm,  edited  by  J«ha  Htla«,F.R.8. 
VeL  s«tt.  ilgj. 
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gatinns.  '  iiy  Iti!"  editor  ;  an  .ibstrjct  -in  oljscrv.it^ons  by  Dr.  E. 
Von  Kcbcur-l'a.'ichwiu  nuh  huii^'ijiilal  ^i:L»Juliitns  ;  a  note  on 
old  Chinese  earthquakes,  by  Piof.  Omori,  and  a  note  by  the 
editor  on  the  destructive  earthquake  of  1891.  All  theie  papen 
seem  to  roe  to  be  valuable  and  intatcMiBg ;  they  ought  to  be 
studied  by  every  young  philosopher  whose  malbcniatical  and 
other  wmons  are  readyt  b«l  who  isyat  withnnt  mental  emptojr- 
meot.  Tltetubjcet  ia  one  of  worloWride  iotarest,  all  hough  it 
may  sef-m  u^  be  oaly  ianmttoK  to  paopla  Kke  the  Japaacse 
who  aic  jogged  Into  atteniioa  every  neek  of  ^leir  1i«e& 

The  beautiful  series  of  photograpfas  pablisbed  by  Burton  and 
Milne  nbovt  a  year  ago  are  records  that  can  never  be  branded 
as  lies  or  eaaggerations.    Even  Dr.  Johnson,  who  to  his  dying 
day  denied  the  fsct  that  an  earthquake  had  occurred  at  Lisbon, 
would  have  been  OOnviOCed  by  records  sik)i  as  ili^se.  Withoot 
these  photographs  It  would  be  difficult  to  believe  in  the  acMal 
conpiessioa  ia  area  of  land  over  a  large  district  or  m 
vcrnod  wave  motion,  travelling  along  a  street  as  if  the  earth 
were  water  in  a  canal,    I'he  Japanese  cannot  neglect  the  study 
of  the  subject  and  other  people  ought  not.    Our  time  also  may 
come,  even  in  England,  when  in  a  five  seconds  interval,  thuvr 
fourths  of  all  the  houses  in  London  may  tumble  into  ruin  and 
a  quarter  of  a  militon  sierlint;  may  be  lost  on  every  square  mile 
of  English  grourxl.     h  is  nl  nu  uNe  -.o  argue  liom  the  loii^; 
historie-;  of  itncieni  casts,    I  .irih  shakes  that  had  no  evil  cHeci 
on  the  more  or  less  py1.101nl.1l  .nrelriectuie  of  Assyria  .-ind 
Egypt  would  lay  the  dwelling  houses  of    London  10  long 
swathes  upon  the  ground.    One  laughs  at  Alice's  White  Knight 
who  was  so  well  prej>ared  for  sharks,  but  we  also  la«t;h  at  Mrs. 
Aleslime  wli-jse  sffcific  in  (he  re.i!  nnie  of  'l.inijei   u.is  "bl.xck 
stockin)^5  (ur  sharks.'      Wh.atcvci  our  own  srilnj  may  be  wc 
must  reiiiciiilH  t  that  some  of  ilie  inust  intcrcstin.;  parts  of  the 
wwtld  art  viiAlly  inicicated  in  ihi-s  ->|ui;>liun,  and  the  most 
artistic,  most  honest,  most  kindly,  most  generous  and  confiding 
clever  people  that  the  world  h««  ever  seen  are  demanding  from 
us  that  we  shall  study  this  question  to  find  out  whatever  meaas 
there  may  be  for  mitigaiitu;  the  effects  of  earthquakes,  aaA 
more  than  all.  taking  away  in»  thin  the  dnadfui  avanteieai 
fading  of  dai^er,  whidi  aeema  la  itself  ataoit  aafficuBt  to 
arrest  pragiess  m  ciTiliaatioa. 

We  w«siem  people  wetctilllalelyreDreieBted  in  Japan  oaibb 
qaeatioa  by  the  SaltOMlogloal  Society,  what  oae  earnest  worfcet 
and  a  lew  of  Ms  fiien«  can  do  is  bcii%  done,  but  in  aplM  of 
earnestness  and  devotioo,  I  am  afraid  that  in  one  respect  tiMSre 
must  be  a  lessened  retuit.  The  existence  of  the  Society  was  of 
some  weight  in  maintaining  the  interest  of  the  Japanese  Govern- 
ment on  what  must  seem  to  noa-scientific  |i«ople  a  rather 
ho peleia  search  for  information.  Even  the  small  and  exceed- 
ingly intermittent  assistance  of  the  British  Association  grant  is 
ol  enormous  moral  value  to  Prof.  Milne ;  and  I  think  that  if 
the  council  at  Edinburgh  had  yielded  to  the  representations  of 
section  A  and  granted  the  modest  request  of  Prof.  Milne  for 
£,2^,  they  would  have  done  more  good  than  they  can  do  wi;!» 
any  efjnal  «ii3m  in  !hcir  present  list.  We  have  here  a  man  wti'^ 
is  iintinni;  in  experiineiil.il  work,  wliu  hns  the  |  ovsvr  ot  keriiir.g 
enthusiasm  alive  m  i):her  jieo|>le  to  ;i  reinarkaliK-  licprcc,  who 
IS  not  a  wealthy  man  .mil  who  yet  s[:cnils  suire  huinlrc<i--  of 
l>nuiir)^  a  ye:ir  of  Ins  own,  in  nialiiag  >kad  using  ap]~>aratus  and 
in  publishing  ajomnal  which  has  about  seventeen  subscribers. 
AnU  .^11  the  work  is  good  ;  it  is  thankless  work  a.s  all  work  on 
the  bet;inniiii;  of  a  science  must  he. 

If  every  ic.iiier  of  Naturp  who  is  interested  in  the  matter 
«nij  who  can  .ilTurd  it,  wouM  only  scnil  to  Prof.  Milne  a  sub- 
scription (one  I'oiinil  .1  ye.ii  I  in  this  journal,  his  losses  would 
be  conhneii  to  his  ex(ieriinental  \\mV  ;  the  Japanese  Crovcmmenl 
would  inurt:  cct;,iinly  tuutiruic  to  interest  iu  otliciaU  in  making 
observations,  and  the  subscribcn  WOttld  glow  in  the  consciousness 
of  having  done  their  duty.  JOKN  PbrrV. 


ON  LIGHT  AND  OTHER  HIGH  FREQUENCY 
PHENOMENA} 

'DRILLIANTLV  wwded,  oompreheaaive,  and  atrikiaBly 
^   lllustnted  was  a  lecture  delivei«d  by  Mr.  Nikola  TeOa. 

of  which  a  report  ha*  jiKt  reached  us.    In  h;;  own  w  )r<U 

'  A  Icciurc  d«li««i«d  before  tb«  Franklia  InstitiiK',  at  Philadelphia,  Feb. 
•i.  ties,  aad  befan  tha  Naiioaal  Elceuk  U|lti  Aaiedaiion,  at  StTLoaii, 
Me.,  liuKh  I,  itf ). 
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"  la  pfcscnlitig  these  iiisi;;nificint  jc^ulis  I  h^vg  nn:  .\".em\itrd 
to  Jtmnge  and  CO  (inlin.tic  ilu'in  a<;  would  br  proj.n-r  in  n  iintily 
scientific  invcstiga'.ion  in  which  every  siiccceilin^  rc»ull  ;>hu4l<l 
be  a  l'>L;ic.\l  ^-erjaencc  <_>!  llie  preci'iiii',:;,  ihai  it  might  bejfieised 
in  advance  by  the  carefal  lca^icr  or  .i;icii'ivc  iisienfT.  I  h*»e 
preferred  in  coticentt.i'.e  iny  ciici^;irN  chictiy  u('i>ii  a;lv.»nL'irn; 
DOvel  facte  u(  iJe.is.  wliicti  nrii[;li;  sei\c  as  sug^cslijos  lo  olhcts, 
and  this  may  lerrc  as  an  cxca=c  far  ttie  lack  of  harmony.  The 
eAplanaiions  of  (he  ^heiiuiucu^  luve  beea  Riven  in  good  faith, 
mpd  in  the  spirit  of  a  stadcnt  prepared  to  fu  '1  rh;tt  they  admit 
of  k  belter  interpretatioa.  There  can  be  no  great  harm  ia  a 
•tadiM  takiBg  an  enooeow  ntmp  bot  wlMAgMAt  tniodt  err,  the 
ivorid  mmt  dearly  pay  far  UMit  ndaukei." 

Tbe  MIewiiie  ekincttwill  sem  to  Amr  the  churMMr  of 
th«  diteoMM  i— 

7%$  Atitfm  ^tht  Ejft. 

It  can  be  taken  as  «  iiet,  which  the  theory  of  (he  aetion  of 
tbe  eye  implies,  that  for  each  etlerntl  inprceHon.  thu  ii«  for 
CMb  iaaige  pndiMcA  «po«  the  ieUo«,  the  end*  of  the  vinel 
•errei  cencnmed  io  the  eonTCyanee  of  the  imprctaion  to  the 

mind,  must  be  under  a  peculiar  stren  or  in  a  Tibralory  atatc. 
It  now  does  not  seem  improbable  that,  when  bjr  tbe  power  of 
thought  an  image  is  evoked,  a  diotinct  reflex  action,  no  matter 
how  weak,  is  exerted  upon  certain  ends  of  the  visual  nerves, 
and  tberelore  upon  the  retina.  it  ever  be  within  human 

power  to  analyse  the  condition  of  tlie  retina  when  disturbed  by 
tbougbl  or  reflex  action,  by  the  help  of  some  optical  or  other 
BMBiia  of  such  sensitiveness,  that  a  clear  idea  of  its  state  might 
be  gained  at  any  time  ?  If  this  were  possible,  then  the  problem 
of  reading  one'*  thoughts  »ith  precision,  like  the  characters  of 
.in  open  hryoV.  might  be  much  easier  to  solve  than  many  proh- 
lenu  l  ei.  ni;inv;  tn  the  domain  of  po&itive  physical  science,  in 
•he  solution  of  which  mnny,  if  no»  !hc  mai'irirv,  of  srientifsc 
mrrr.  iiiipbeilly  l>elies!_-.  llrliuholl h.i-  shown  tli.il  the  fiiti'ii  nf 
the  cyci  are  thcmscUc--  I'.iiiiin : iu.»,  aud  he  wa»  abi'.j  'n  if  -,  iti 
total  dark;iess,  llie  inuvtiiient  of  his  arm  by  the  light  hi-,  own 
eye-..  rhi%  is  one  of  ihe  must  rtrmsirkahleeJCfMrrimentsrccQT  lei  I 
in  the  history  of  scicncL-,  .in  l  I'lo'i.il  ly  ...nly  .i  few  men  C'l-M 
satisfsclotily  repeat  It,  luf  U  is  s  cry  l.kcly  that  the  luminosity  .jf 
'-he  eyi  s  is  associated  with  unooujiu.^n  artivity  of  tlie  hr  im  .\n<l 
^rc3t  iiiiJ^iuaUve  power.  It  ts  liuortriccncc  of  Uram  acuun,  a« 
it  were. 

Another  fact  having  a  bearing  on  this  subject  which  has  pro- 
bably been  noted  by  many,  since  it  i>  Mated  io  popaiar  expres- 
sioiM,  bat  which  I  caonot  recollect  to  have  foaira  cfarooicled  as^ 
a  p«dliire  result  of  obacmtioa  i>.  that  at  tlaa«C»  «hea  a  sudden 
idea  or  itnage  preieau  kaelf  to  the  iaielleet,  there  it  a  distinct 
ndsMMtiaicspaiafal  aentatton  of  lumidoaity  pvodKcd  in  tiie 
ejre,  ohaereaUeevcniB  beoad  daylight. 

Two  facta  abont  tiiecfe  aroat  forcibly  impreia  the  Bind  of  the 
pfaysiciar,  iMitwithataoditigbe  may  think  or  «ay  tbat  it  i(  ao  ia< 
perfect  optical  instttiroent,  forgetting  that  the  vaiy  eooceptioo 
of  that  which  is  perfect  or  seems  so  to  him,  has  been  galoed 
tbrongb  this  same  instrument.  Firstly,  the  eye  is,  as  faras  Ottr 
positive  knowledge  goes,  the  only  organ  which  is  liinetty  ttttC' 
ted,  by  that  subtile  medium,  which,  as  science  teaches  iiSi  must 
fill  all  space  ;  secondly,  it  is  the  most  senaitive  of  onr  organs, 
incomparably  more  sensitive  to  external  impres>sions  than  any 
other. 

This  liirioc  <rir^i\n  (if  sight,  this  inili'sp^nsable  instrument  for 
thouf;ht  .in.i  all  iiitelleetual  enjoymtiit,  which  lays  opcntou.s  the 
marvels  of  this  mnverse,  throwsjh  whiin  we  hnve  acquired  what 
knowledge  we  p-issesi.  ami  wlm  h  iiromins  us  to,  and  controls, 
all  our  physical  dud  mental  acuvity.  liy  whal  h  it  affected? 
By  light !    What  is  light 

It  is  beyond  )he  scope  of  my  li-ctiirc  to  .Iwcll  u|N>n  ilii,-  -uhject 
of  ligh;  in  ^cneriil,  my  o! :;ect  hciiii;  tiierely  U>  hrin^;  j.reicntly 
to  your  nonce  a  certain  class  oi  lifjlit  ellecU  an:i  ii  niir.iher  of 
l>henoinciia  observed  ui  p.:rsuin^  the  slu.ly  of  tliese  etTfCts.  lUil 
'.Q  be  consistent  in  my  reiiuirks  i'.  i-.  ncceiwiy  Ij  aUtc  that 
n.coniing  to  that  ide.i,  now  accepted  by  tlur  majority  of  scientific 
lacK  a»  a  t^iyiiuve  rciul;  uf  thcurclital  ;uid  experimental  investi- 
gation, the  various  forms  of  manifestations  of  energy  which  were 
geacrally  designated  as  "electric  "  or  more  precisely  "  electro- 
iDmnatic  "  an  caeiKy  manifestations  of  the  same  iwture  aa  those 
ofiadiaot  heat  and  Ughu  Therefore  tbe  phenomena  of  l^hi 
aad  heat,  and  others  bciidei  tlMsa^  taaj  ha  called  electrical 
■an.  Tbtu  electrical  science  bin  become  the  notber 
lof  all  and  its  study  has  become  alMojportant.   The  day 
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when  we  shall  know  exactly  what  "  e1rc!ricity  "ia,  willchroaiclc 
an  event  probably  greater,  more  l^nportant  thao  anjr  Otbcr 
recorded  in  the  history  of  the  human  race. 

Tiamjiirniation  of  Current i. 

Mr.  1-  shi  thf-n  went  on  to  describe  the  appiratus  employed, 
an  i  the  :;;e;h(  i  i  of  obtaining  Ih;  high  |iate>uuls  and  high  frc- 
.  nen':y  curients  which  are  made  use  of  in  hi?  experiments.  In 
ofdei  to  c\|  i.iin  the  iranffonnatim  of  cirtents  he  used  the 
following;  .in;H:i,;v:  — 

Imagine  a  liiii.  wiili  ;i  wnli;  i>]:ttiim;  .il  the  holiain,  which  is 
kept  closed  by  sprini;  pi  c^sun  ,  l>ut  ^o  th.u  it  snaps  off  ;w./,v/,  /i- 
when  the  liquid  in  the  lank  has  ic^chcJ  a  certain  height.  Let 
the  fluid  be  supplied  to  the  tank  by  means  of  a  pipe  feeding  at 
aoeitaia  rate.  When  the  critical  height  ol  the  liquid  ia 
leaded,  the  spring  gtvea  way  and  the  bottom  of  the  tank  drops 
out  Instantly  the  liquid  (atla  throufh  the  wide  opening,  and 
the  ipiMir,  reassertfaic  itself,  eioies  the  bottom  again.  The  taalc 
ia  now  filled,  and  after  a  certaiolime  interval  the  Mmepro' 
ceia  is  ranflalol.  It  is  cleatr  tbat  if  the  pipe  faeds  the  fluid 
qnicker  taaa  the  bottom  outlet  ia  capable  of  letting  it  pass 
throttgb,  the  bottom  will  lemain  off  and  the  tank  will  still  ovcr> 
flow.  If  the  rates  of  supplyare  exactly  equal,  then  the  bottom 
lid  will  remain  paflially  open,  and  no  vibration  of  the  same  and 
of  the  lic|aid  COlamik  will  generally  occur,  though  it  might,  if 
started  by  some  means.  But  if  the  inlet  pipe  does  not  feed  the 
fluid  fast  eaongh  for  the  outlet,  then  there  will  be  always  «ibra> 
lion,  .\gain,  in  such  case,  each  time  the  bouom  flaps  up  or 
down,  the  spring  and  the  liquid  column,  if  the  pliability  of  the 
spring  and  the  inertia  of  the  moving  pant  aic  properly  choicn, 
will  perform  independent  vibrations.  In  this  analogue  the 
fluid  may  be  likened  to  etectiicily  or  electrical  energy,  the  tank 
to  the  condenser,  the  sj nn;;  •  ■  the  dielectric,  and  the  pipe  to 
the  ondurfnr  through  which  electricity  is  supplied  10  the  con- 
ileiiser.  I  .j  1  mLe  this  analogy  quite  complete  it  is  necessary  to 
nuLe  tin.  :i>.uiii]iiion,  tlia'  the  liottom,  each  time  it  gives  way^ 
IS  knocke.J  vi  -.k-ntly  a^.iio,t  a  non-elas:ic  s'.-ii  tin-  impact  in- 
^olviic;  w.>ri  e  ios»  of  energy,  and  that,  L««a>iUt'.',  »ome  dissipa- 
tion ot  cneigy  results,  due  10  fri:lional  losses.  In  the  j.re.je  ling 
itial  (;i:c  tin-  liquid  is  supposed  lo  l>e  under  f.  Steady  pressure. 
]f  the  pirssLi-<- of  the  fluid  be  assumed  to  vary  rhythmically, 
ihia  may  be  taken  as  Corresponding  to  the  case  uf  an  alternating 
current.  The  process  li  then  not  quite  at  simple  to  Gooaider, 
hut  )he  action  ia  the  same  in  principle. 

Ei<etr»ttatit  hvrtc. 

After  shtwing  that  the  human  body  cjuld  be  trAveraed  by  a 
powerful  electric  current  vibrating  at  about  the  rate  of  one 
million  times  per  second,  Mr.  Tesla  said  : — 

Tbe  amount  of  energy  which  may  thus  be  passed  iato  the 
body  <tf  a  person  de|)ends  on  the  frequency  and  potential  of  the 
omenta,  and  by  making  both  of  these  very  great,  a  vast  amount 
of  enaigy  saay  be  pasted  into  tbe  body  wilbout  causing  any  dis* 
eomfoit  eaeepi  perhaps  in  the  arm,  which  is  traversed  by  a  tme 
conduction  current.  The  reason  why  no  pain  in  the  body  is 
felt,  and  no  injuriou*  effect  noted,  ia  that  everywhere,  if  a  cur- 
rent  be  imagined  to  flow  through  the  bodfi  the  direction  of 
its  flow  would  be  at  right  angles  to  the  surface  ;  hence  the 
body  of  the  experimenter  offers  an  enormous  section  to  the  cur- 
rent, and  the  density  is  very  small,  with  ihe  exception  of  the 
arm  perhaps,  where  the  density  m.iy  be  considerahle.  lUit  if 
only  a  small  fraction  of  that  energy  would  be  applied  in  such  a 
way  that  a  current  would  traverse  the  body  in  the  same  manner 
as  a  low  frequency  current,  a -.hock  wouldl  be  received  which 
might  be  fatal.  .\  (!tiec'  or  low-frequency  sliemitir':.;  current 
is  fatal  I  think,  |.rif.oip.illy  because  its  distrit'iu: on  ^linni-!.  the 
body  is  not  uniiorm,  as  it  must  divide  itself  in  minute  stream- 
lets of  great  density,  wherel;v  nn-  organs  are  vitally  injured. 
That  such  a  process  occurs  I  li.n  e  nat  the  least  doubt,  though 
no  evidence  might  a)  [larenily  e  is;  . .r  be  found  upon  examina- 
tion. Thesurestt"  mnin-  in  I  l.;5.troy  life  i*  a  continuous  cur- 
rent, but  the  iijo^i  p.iinlul  i>  an  alternating  curreiit  <.!  \ciy  low 
frequency.  The  expression  01  these  view*,  which  ilit  ic-iult 
of  long-continued  experiment  and  obsen  a-..<m.  l>oth  with  steady 
and  varj'ing  currents,  is  elicited  by  the  interest  which  is  at 
present  taken  in  this  subject  and  by  the  manifestly  erroneous 
ideas  which  are  daily  propounded  in  journals  on  this  .subject. 

The  electrostatic  attractious  and  repulsions  between  bodieiof 
meaniable  dimcoHons  arc,  of  all  tbe  nunlfeatations  of  this  force. 
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the  fir^(  so-called  tUitrUat  phenomena  noted.  But  thouf;h  they 
have  been  known  to  us  for  many  cenlurtes,  the  precise  nature  of 
the  mechanism  concerned  in  these  actiuns  is  still  unknown  lo  us, 
and  has  not  l>ecn  even  quite  saiiifaciorily  explained.  What  kind 
of  mechanism  must  that  be?  Wc  cannot  help  ivon<lering  when 
we  oWrve  two  magnets  attracting  and  repelling  each  other  with 
a  force  of  hundreds  of  pounds  with  apparently  nothing  between 
them.  Wehavein  ourcuiiimercial  dynamos  magnets  capable  of 
sustaining  in  mid-air  toni  of  weight.  Kut  what  arc  even  these 
forces  acting  between  mai;ncts  when  compared  with  the  tremen- 
dous attraction*  and  repuUions  produced  by  electrostatic  force,  to 
which  there  is  apparently  no  limit  as  to  intcn^-icy.  In  lightning 
discharges  bodies  are  often  chari^ed  to  »o  high  a  potential  that 
they  arc  thrown  away  with  inconceivable  force  and  torn  a.sunder 
or  shattered  into  fragments.  Still  even  such  effects  cannot  com- 
pare with  the  attractions  and  repulsions  which  exist  between 
charged  molecules  or  atoms,  and  which  are  sufficient  to  project 
iheiu  with  speeds  of  many  kilometres  a  second  so  that  under  their 
violent  impact  bodies  are  rendered  highly  incandescent  and  tire 
volatilizid.  It  is  of  special  interest  for  the  thinker  who  inquires 
into  the  nature  of  these  f  >rces  to  note,  that  whereas  the  actions 
between  individual  molecules  or  atoms  occur  seemingly  under  any 
condition,  the  attractions  and  repuUions  of  liodiesof  measurable 
dimensions  imply  a  medium  possessing  insulating  properties.  So, 
if  air,  either  by  being  rarclied  or  healed,  is  rendered  more  or  less 
conducting,  these  actions  l>etween  two  electrified  bodies  practi- 
cally cease,  while  the  actions  between  the  individual  atoms 
continue  lo  manifest  themselves. 

^itt^ic-wtrt  i ramuiissioii. 
I:  h.i»  !isen  f"r  a  long  lime  cus'.oniary.  ow  ing  to  the  limited 
experience  with  viliratory  currents,  to  consider  an  electric 
current  ns  something  circulating  in  a  closed  conducting  |>alh.  It 
was  a.s(onishing  at  first  li>  realise  thai  a  current  may  How  through 
the  conducting  |iath  even  if  the  latter  be  interrupted,  and  it 
was  still  more  surprising  t'>  learn,  that  sometimes  it  may  be 
even  easier  to  make  a  cm  rent  tlov  under  such  conditions  than 
through  a  closed  path.  But  that  old  idea  is  gradually  dis- 
appearing, even  among  practical  men,  ami  will  soon  be  entirely 
forgotten. 

It  ii  thought  useful  to  devote  here  a  few  remarks  to  the  tub- 

ject  of  operating  devices  of  all  kinds  by  means  of  only  one 
lending  wire.  It  is  quite  obvious,  that  when  hii>h-freqaency 
currents  .ire  made  use  of,  ground  connections  are  — 
at  least,  when  the  E.  M.F.  of  the  currents  is  great — better 
than  a  return  wire.  Such  ground  connections  aie  objectionable 
with  steady  or  low  frequency  currents  on  account  of  destmctive 
chemical  actions  of  the  former  and  disturbing  inlluences  exerted 
by  both  on  the  neighbouring  circuits  ;  but  with  high  frequencies 
the-e  actions  practically  do  not  exist.  Still,  even  ground  con- 
nections become  superlluous  when  the  E. M.F.  is  very  high,  for 
soon  a  condition  is  reached  when  the  current  may  be  passed 
more  economically  through  open,  than  through  closed  con- 
ductors. Keniiite  as  might  seem  an  industrial  application  of  such 
single  wire  transmission  of  energy  to  one  not  ex|^rienced  in 
such  lines  iif  cvpetiment,  it  will  not  seem  so  lo  any  one  who  for 
some  liiiic  has  carried  on  investigations  of  such  nature.  Indeed 
I  cannot  see  why  such  a  plan  should  not  be  practicable.  Nor 
should  it  be  thought  that  for  carrying  at  such  a  plan  currents  of 
very  high  frequency  arc  implicitly  required,  for  just  as  soon  a* 
potentials  ol  say  30,000  volls  are  used,  the  single  wire  trans- 
mission may  be  edecled  with  low  frequencies,  and  ex|>eriments 
have  been  made  by  me  from  which  these  inferences  sue  made 

Electrical  Htscnattce. 

Some  remarks  and  cxperimen'.s  were  then  made  with  rc](ard  m< 
electrical  resonance.    Continuing,  Mr.  Tesla  said  : — 

In  connection  with  resonance  effects  and  the  prof'' 
of    transmission  of  energy  over  a  single  coadac({{ 
was   previously  considered,   I  would  say  a 
a  subject   which  constantly  fills  my  ill 
concerns  the  welfare  of  all.     I  mean , 
intelligible  signals   or  perhaps 
without  the  use  of  wires.    I  ami 
of  the  practicability  of  the  schea 
that  the  great  majority  of  scieo 
such  results  can  be  practic 
think  that  all  consider  ihcj 
number  of  workers  to  I 
and  experiment  in  til 


so  stiong  that  I  no  longer  look  upon  this  plan  of  energy  or 
intelligence  transmission  as  a  mere  lheorctic.il  possibility, 
but  as  a  serious  problem  in  electrical  engineering,  which  mutt 
be  carried  out  tome  day.  The  idea  of  transmitting  inielligenct 
without  wires  is  the  natural  outcome  of  the  most  recent 
results  of  electrical  investigations.  Some  enthusiasts 
have  expressed  their  belief  that  telephony  lo  any  distance 
by  induction  through  ihe  air  is  pos<-ible.  I  cannot  Mirtch  mr 
imagination  so  far,  but  1  do  firmly  lielieve  that  it  is  piaclicabic 
to  disturb  by  means  of  {>owcrful  machines  the  electrostatic  con 
dilion  of  the  earth,  and  thus  transmit  intelligible  signaU  and 
peihips  power.  In  fact,  what  is  there  against  the  cairjing  out 
of  such  a  scheme  ?  We  now  know  that  electric  vibiaiiuu  may 
l-e  transmitted  through  a  single  conductor.  Why  then  not  try 
lo  avail  ourulves  ol  the  earth  for  this  purpose  .''  We  ntcd  not 
be  frightened  by  the  idea  of  distance.  To  ibe  weary  wandner 
counting  the  mile-posts  the  earth  may  appear  very  laige,  but 
to  that  happiest  of  all  men,  the  astronomer,  who  gazes  at  the 
heavens  and  by  their  standard  judges  the  magnitude  of  our 
globe,  it  appears  very  small.  And  so,  I  think,  it  must  seem  to 
the  electrician,  for  when  he  considers  the  speed  wiih  which  an 
electric  disturbance  is  propagated  through  the  earth  all  his 
ideas  of  distance  must  completely  vanish. 

.\  point  of  great  importance  would  be  first  to  know  what  is  the 
capacity  of  the  earth   and  what  charge  does  it  contain  if  electri- 
fied ?  Though  we  has-e  no  positive  evidence  of  a  charged  body 
existing  in  space  without  other  oppositely  electrilie<l  bodies  being 
near,  there  is  a  lair  probability  that  the  earth  is  such  a  Ixxly,  for 
by  whatever  proces>  it  was  separated  from  other  Imdics— and  this 
is  the  accepted  view  of  its  origin — it  must  hase  retained  n 
charge,  us  occurs  in  all  processes  of  mechanical  separation.  1' 
it  be  a  charged  body  insulated  in  space  its  capacity  <-)  1 
extremely  small,  less  than  one-thousandth  of  a  laiad.  1 
upper  strata  of  the  air  aie  conducting,  and  so,  perha) 
medium  in  free  space  l>cyond  the  atmosphere,  aii<l  '. 
contain  an  opposite  chaige.    Then  the  capacity  n 
comparably  greater.    In  any  case  it  is  of  the  greatt 
to  get  an  idea  of  what  quantity  of  electricity  the  c.i : 
It  IS  diflicult  to  say  whether  we  shall  everacquir*-  ' 
knowledge,  but  there  is  hope  that  we  may,  ani! 
of  etcclrical  rcsonauce.    If  ever  we  can  asccr! 
the  eaith's  charge,  when  disturbed,  oscill.n' 
oppositely  electrified  system  or  known  ti 
fact  possibly  of  the  greatest  importanci: 
human  race.    I  propose  to  seek  for  tin- 
electrical  oscillator,  or  a  source  of  >i''  ^ 
One  of  the  lenninals  of  the  source  v< 
as,    for  instance,   lo  the  city  u 

an  insulated  body  of  large  ..^^ 

the  outer    conducting  air 

an  opposite  charge  and  that,  t  hr> 

a  condenser  of  wry  large  r  1 

vibration  may  be  very  low 

might  serve  lor  the  pur;> 

trans/ornillgHtaeni  '  * 
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acfjaireil,  and  to  add  jome  interest  to  this  acmaisitration,  I 
shall  dwell  here  upon  a  feature  which  I  consider  of  great  im- 
poilance,  inafnmch  as  il  prutnitics,  besides,  to  throw  a  better  lij;ht 
upon  the  natois  of  most  of  the  pheooniena  produced  by  high 
frequency  electric  correntc.  1  on  c>;her  occasions  pointed 
out  the  {Ttt^  importance  of  (he  preMnce  of  the  rarefieil  ga<,  or 
•Maic  Bediaa  id  gcnsral,  amuw  the  conductor  through  which 
idteraale  curmX*  of  high  frc^tucsey  we  petted,  as  regards  the 
hcelint  of  the  coadnetor  by  the  currentf.  My  expeiimenis 
described  «MBe  lime  agn  have  shawa  that  the  higher  the  fre- 
qeciKy  ud  polentkt  diflerence  of  the  conwtr,  tM  man  lm< 
portent  becomes  the  rare  tied  gas  in  which  Hie  oooddctor  it 
laimetted,  as  a  factor  of  the  heniins.  The  poieollet  diflerence, 
ho*ever,  is,  as  I  then  pointed  out,  a  mure  important  element 
than  the  frequency.  When  both  of  these  are  stlliicicnlly  high, 
the  healing  may  l>e  almost  eniireif  due  to  the  presence  of  the 
rarcAed  ga<:.  [F.xperiment*  «rcN  perfbrmcd  ahowing  the  im- 
portance of  the  rarefied  gas,  or  generally  of  gaa  at  ordinary  or 
other  pressure  as  regards  the  incandescence  or  Other  InmiAOHS 
cfcctt  produced  by  currents  of  this  kind.] 

Imutmdtscint  Lampi, 

Oisrcj^ardiog  now  the  modifying  e  ifect  of  anfcdion,  there  are 
Ino  ditlinct  cauaca  which  determine  the  fateeiMlCMCtMle  of  n  wire 
or  filament  with  rarying  carrent8»  that  ii»  eoodiHitioB  earrent 
and  bombardment.  With  steady  eurrcot*  we  hnvetndealoolf 
with  the  former  of  these  two  causes  and  the  hcnliBK  clleet  it  a 
mioiBBm,  linoe  the  resistance  is  least  to  stendjr  Row.  When  the  < 
current  ii  a  varying  one  the  resistance  it  gttaler,  and  hence  the 
heating  cITect  is  increased.  Thus  if  the  rate  of  cbaoge  of  the 
current  is  very  great,  the  resistance  may  increase  to  nteh  an  ex* 
tent  that  the  filament  is  brought  to  incande.vcence  with  inappre- 
triable  currents,  and  we  arc  able  to  lake  a  short  and  thick  block 
of  carh.m  dr  other  m.ifi'ria!  an.i  hr'-nf^  it  Vi  briijhf  incandescence 
with  a  turret!',  nit' mil  ar.ihl  v  vir.iUrr  lli.in  lh.it  rr  |u;rc[l  tu  tiiiii;; 
'n  ihc  same  degree  of  incii:1r-.;rncc  ;>i:  >iriliri.iry  thir:  l.im|i 
liiiTitr.".  with  a  steady  or  low  lrn|  icncy  curn^nt.     I  hU  i--  , 

imporiant,  and  illustrates  how  rapidivuar  views  on  these  sut  jects 
are  changing,  and  how  quickly  our  held  of  knowledge  is  exirri! 
in^.  In  the  ••«rf  of  incandescent  lighting,  to  view  this  result  in 
one  3>|>i:c:  only,  u  has  been  commonly  c<<iim  If  ted  as  an  essential 
sequircmenl  Jor  practical  success,  lha'.  the  I.^mp  filament  should 
should  be  thin  and  of  luijh  tc>  si.arj>  lint  now  we  know 
that  the  resistance  to  the  ^icady  lluvv  of  the  filament  does 
net  mean  anything  ;  the  5lament  might  as  well  l>c  short  and 
thick  ;  for  if  it  be  immersed  in  rarefied  gai  il  will 
become  iocandeiocnt  by  the  passage  of  a  small  cnrreol.  It  all 
depends  on  the  frequency  and  potential  of  the  carrenti.  We 
■qreandode  fnm  thb,  that  it  would  be  of  advmNMtb  ao  far 
laOielampiaooniideKd,  to  employ  high  frequendei  tor  light- 
ing, as  th<7  nilow  the  nae  of  111011  and  thick  filamenlf  and 
MMller  current*. 

If  a  wire  or  filament  be  immersed  in  a  homogenaoua  mdinn, 
•II  the  heating  u  due  to  true  conduction  carrenf,  hat  if  it  be 
enclosed  in  an  exhausted  vessel  the  cooditlaiw  are  entirely 
different.  Here  the  gas  begins  to  act  and  the  heating  effect  of 
the  conduction  current,  as  It  shown  in  many  eKperlments,  may 
be  my  small  com pwred  with  that  of  the  bombardment.  This 
is  especially  the  case  if  the  circnit  is  not  closed  and  the 
potentials  of  course  very  high.  Suppose  a  fine  filament  enclosed 
10  an  exhausted  vessel  be  connected  with  one  of  its  ends  to  the 
terminal  of  a  high  tension  coil  and  with  its  other  end  to 
»  larj^  in^ulater!  plate.  Though  the  circuit  is  nnt  clo.<icd,  the 
n!imrn',  ,1s  I  I1.1VP  tiet'ori'  sliiwn,  ib  b:M,i^hl  to  incao- 
dcitcnce.  If  the  ficqiiency  and  putentiai  be  comparatively 
low,  the  til.iineiit  1-  hr-iiti  by  the  current  passing //iriiw,';  ii.  If 
the  frei^aency  and  ]x>leniial,  and  principally  the  latter,  be  in- 
creased, the  insulated  plate  need  l)c  but  very  -m.ill,  or  may  be 
■done  away  with  entirely  ;  still  the  filament  will  become  in- 
uixit^ccnt,  practically  all  the  healing  being  then  due  to  the 
(/.imSarilment  ...  It  should  not  be  thousjht  that  only 
r^irchcd  ^i.^  14  .TM  im|ii>rt:iii;  f.JLl  u  in  llii"  luMtin^^  -jI  h  con- 
iluctiir  by  varying  curjent.-,  bui  ^as  at  oti-lioary  pressure 
laay  become  important,  if  the  potential  difference  and  frequency  i 
of  the  currents  is  excessive.  (.)n  this  subject  I  have  already 
SMedr  that  when  a  conductor  is  fusi- 1  by  .1  vU  okc  of  lightning,  ' 
the  cnnent  through  it  may  be  exceecimgly  small,  not  even 
snfident  to  heat  the  coodnttor  pereeptibly,  were  the  fattier  im* 
mened  in  a  bomogeoeune  maMam, 
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Fronj  the  preceding  it  is  dear  that  when  a  conductor  of  high 
resistance  is  connected  to  the  terminals  of  a  &<jurcc  of  high  frc- 
quency  cuirents  of  high  poienti.tl,  there  may  occur  contiderable 
dissipation  of  energy,  principally  on  the  ends  <.f  i)  ;-  ix>tMiiictor,  In 
c  coiMeqttenceof  the  action  of  the  gas  sutiountliii^  the  oonduetnr. 
'  <^>  wiog  to  this,  the  earrent  throng  a  eection  of  the  condvctor  at  a 
,  point  midway hetwecniUendamaybennichamallerthan through 
I  a  secti  on  near  the  endt.  Funhernorc^  tbecllrr«ntIMtteBpr^nei■ 
l  pally  through  the  nnterportiMM  of  the  floadneior,  out  thieeficct 
I  is  to  be  diaiiflgukhed  from  the  ikhi  eflecl  ai  ordhiarily  inter- 
I  preicd,  for  Ihe  latter  wonld  or  should  occur  also  in  a  eontinnoua 
I  iiiCooipreisible  medium.  If  a  great  many  incandescent  lampaare 
connected  in  series  to  a  souice  of  i^uch  currents,  the  lampsat  the 
ends  may  burn  brightly,  whereas  those  in  the  mi  ldle  may  re- 
main entirely  dark.    This  is  <hie  prindpali}  to  1  .ibardmeni, 
as  before  stated.    Hut  even  if  the  cnrrents  be  steady,  provided 
the  difference  of  potential  is  very  great,  the  lamps  at  the  ends 
may  burn  more  brightly  than  those  in  the  middle.  In  •«iich  c?tsc 
there  is  no  fhythmical  bombardment,  and  the  result  is  [  loiuLed 
entirrly  by  leaUapf.    This  leakage  or  <li«5ipation  iiiti.  s;i.-i^<r. 
wh'.-ii  the  tension  u  hii;h,  is  consider.ihlL-  v»lit  ii  iiu- inii'j-ceiu 
lamps  are  tt^er?,  .ir.  l  siiH  rimrc  con'i.U.Talilc  wiili  arcs,  for  the 
latter  ac:  like  thuiicv,     ( ;i'rvi  ra^ly,  ot  cijiit:,r.   the  iislipatlOa  b 
much  smaller  with  steady  than  with  varying  currents. 

iHi-aiulttcentt «/  (itutt, 

ComiBf  oowtolheincaDdesceoce  or  phosphorescence  of  ga«es 
at  low  premoiea  or  at  the  ordinary  pressure  of  the  atmnspberca 
we  mutt  seek  the  explanation  of  these  phenomena  in  shocha  or 
impacit  of  the  atomiw  Jnit  aa  molecules  ur  atoms  be.iiing  upon 
a  solid  body  excite  phosphorescence  in  the  same  or  render  it  in- 
candescent, so  when  colliding  among  thennelvei  they  produce 
similar  phenomena,  liut  this  is  a  very  insufficient  explanation, 
and  concerns  only  the  crude  inechaniim  I  :-^ht  produced 
liy  vibrations  which  go  on  at  a  ra't  .ilni  nc  uiciivable. 
If  we  compute,  from  the  energy  con'aincd  in  thelorm  o(  known 
radiations  in  a  definite  •^y.^c.f  ihu-  :  itce  which  is  necessary  to  set 
i:p  "uch  rapid  vibration^,  lin  I.  itiitthough  the  density  of  the 
cllii-:  lit-  i:iei>tii|s.irahly  ■wimllrr  tli.-in  that  of  any  'iv  kiV-.*, 
even  hvdir|;rTi,  the  lr,rci-  i-i  =i>mclhing  surpassing ci -n  |:' <-hi-rtsion. 
WViJt  IS  tills  forte,  wtiicli  Lti  mechanical  nieasnic,  tn.iy  .if.i.junt  to 
thfiiiN.inil'i  iif  tur.-^  (.(T  sqiiai  e  inch  ?  It  i>>  electrostatic  lu;t;e  in  the 
ligi.l  of  inwiitrti  viL  vvs.  It  Is  impossible  to  conceive  how  a  bod 
of  nicA-.inible  limtrn  I'-r.s  nmld  be  charged  to  S3  high  a  poteo- 
lial  thai  the  tonte  wnu'd  be  sulVicient  to  prtniuce  ilicse 
vibratiofif.  Lung  bcfojc  any  such  charge  could  tc  imparted 
to  the  body  it  would  be  shattered  into  atoms.  The  ann 
emits  light  and  heat,  and  SO  does  an  ordinary  flame  or  in- 
candescent 6lament,  but  in  neither  of  thcae  can  the 
force  be  accounted  for  if  It  be  aanimed  that  it  k  aieodated 
with  the  body  as  a  whole.  Only  in  one  w^r  may  we  aeoonnt 
for  il,  namely,  by  identifying  ii  with  the  atom.  An  atom 
is  ao  email,  that  if  it  be  charged  by  coming  in  contact  with  ao 
elcdrilied  body  and  the  charge  be  assumed  to  follow  the  same 
law  as  in  the  case  of  bodies  of  measurable  dimensions,  it  must 
retain  a  quantity  of  electricity  which  is  fully  capable  of  account- 
ing for  these  forcca  and  tremendooi  rates  01  vibration.  Uui  Ihe 
atom  behaves  dngttlarly  in  this  respect)  it  always  tahet  the  seme 
"charge." 

It  is  very  likely  that  resonant  vibration  plays  a  most  inipor. 
tant  part  in  all  manifestations  of  eneruy  in  nature.  Throughout 
space  all  ma'ter  is  vibrating,  and  all  lates  of  vibration  are  re- 
presented, from  the  lowest  musical  note  to  the  highest  pitch  of 
the  chemical  rays,  hence  an  atom,  or  complex  of  atoms,  no 
matter  what  its  perhi-t,  must  find  vibration  with  which  it  is  in 
tt  - 'li.ince.  When  t  /nsidcr  the  enormous  rapidity  of  the 
li|;t.t  vihrrttions,  wc  realise  the  impossibility  of  producing  such 
vibi  aiic.tiN  liLieclly  with  any  apparatus  of  measurable  dimensions 
anH  we  arc  driven  to  the  only  po»i.ibIc  means  of  attaining  the 
object  of  setting  up  waves  of  lii:!  '  t  y  electrical  tnean^  and 
economically,  that  is,  to  affect  the  luokcuies  or  aloir.s  of  a  gas, 
to  cause  them  to  Collide  and  vibrate. 

Much  would  remain  to  be  said  about  the  lumiuoiis  eticcts  pro- 
duced in  gases  at  low  or  ontinary  pressures.  With  the  pictenl ex- 
periences before  us  we  c.innot  say  lha:  the  essential  nalnreofthete 
charming  phenomena  is  sufficiently  known.  But  InweM^alioon  in 
this  direction  are  l>eing  pushed  wuh  exceptional  ardoor.  _  Every 
line  of  scientific  pursuit  has  ittfaacMialiow.  bnleleCtrial  iovciti- 
gallon  appears  to  posse.<5  a  peculiar atlraielion,liirt]Mrei(iH>experi- 
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menl  or  observation  of  any  kind  in  the  domain  of  this  wonderful 
tcicooe  which  would  not  forcibly  appeal  to  lu.  Some  beantifnl 
cxperimeAU  with  a  vaoutai  tube  eooeluded  the  lectoie. 


UNJVERSirV  AND  EDUCATIONAL 
INTELLIGENCE. 

CA.UBMDGE.— The  ObMtvatory  Syndicue  have  piepimd 
a  report  with  respect  to  the  htwe  work  of  the  CuBbcMge 
Obfenratory. 

They  are  of  opinion  that  in  she  present  condition  of  Astrono- 
my provision  must  be  made  for  photographic  work,  so  tiiat 
their  inquiries  have  been  directed  to  the  discovery  of  the  best 
Mhemc  for  rendering  the  Northiimbcrlnnil  Fqaatorial  available 
in  connection  with  the  project  T  t  n  ph(jt.j:;ra[ihic establishment. 
The  ^I'iniarv  cur-iiiim  to  tin"  u->jjeclive  merits  of  reflectors 
;irnl  reir  ici  ir'-  li  r  lln'  |iln ii  1  iL;r.i])liic  instrument  had  ot  cu;;rs»  to 
bt"  ci  riM  I' TL-'i.  On  ihii  issue  there  is  considerable  ditfcrence  of 
opirii  iri.  Koi  (  r  1  hieing  representations  of  astronomical  objects, 
v*iier<j  gicat  detail  is  required,  reflectors  are  the  most  suilabtr. 
But  where  accurate  measurement  of  the  plin'nx^r.iphic  plates  is 
the  object  in  view  the  balance  nf  opinion  ^cem^  clirirly  to  show 
that  the  refractor  is  bctu-r  .nuiplcl  ili.iii  the  rt-ilccittr.  As  it 
*ecms  obvious  that  thr  wi.tl;  iini'.fr;ak',-n  a-  the  C«mbriii.:c  Ob- 
servatory should  h-.  Iiisc  I  i  n  Acc  'r.nc  iiiL-asurcment  the  Syn  '.ic.u? 
have  come  to  the  conclusiuii  lhaX  tSi«  refractor  is  the  pliolu- 
graphic  telescope  that  should  be  employed.  They  think  it  right, 
however,  to  draw  the  ai'eniion  of  the  Uttiversiiy  to  the  kindnets 
of  Mr.  Common  who  ofTered  lo  make  ud  pmeat  to  the  Ob- 
servatory a  suitable  silvered  glan  minor  {f  it  were  decided  to 
•nuploy  tberedccliag  inttniment. 

It  nay  be  well  lo  add  that  the  Newail  TcleKope  ii  devoted 
in  the  main  to  spectmcenie  wertc  and  Airther  that  tbl>  iostrU' 
meat  having  been  made  Mr  Tiiael  obier?atioR  ia  not  adapted  to 
the  apecial  photographic  work  to  which  it  is  now  pnpoaed  to 
diiea  the  energies  of  the  Observatory. 

The  celiemc  which  the  Synilicatc  .suggest  is  th.it  a  new  ob- 
icetiveof  eighteen  inches  aperture  corrected  for  the  photographic 
T»y%  be  provided  ;  that  the  focal  length  of  this  should  be  about 
the  same  as  that  of  the  Northumb-rland  objective,  for  which  a 
new  tube  will  be  required  ;  and  that  the  two  objectives,  nnitcd 
as  a  pair  like  the  present  intminents  at  Greenwich  andOxfenli 
should  be  erected  on  «  new  moanting,  under  a  new  dome,  ia 
the  bdldlag  at  preaent  oeenpied  by  the  Nerllinmbeiland  Equa- 
torial. 

It  will  be  observed  that,  by  this  scheme,  the  Nort!uiinli<:rland 
o'jjeLttv^  w  i;i  St;!!  be  u'.pful  for  every  purpose  for  w  ;  IlIi  it  lias 
been  ;ii'[;(!itn  i:ni|)liiyci ! ,  with  the  great  additional  a  Iv.mta^c^  of 
an  excellent  mouulin^  and  ft  tjond  ciod;  wort-.  lor  c\.iniplc, 
such  observations  of  comfts  as  hive  bi-fn  pipv-'u:  iy  m:\-\r  liere 
can  hf  conducted  under  circumtiaiicc*  of  much  4>rcattr  conve- 
nience ti^^a  before.  As  to  the  special  work  to  be  undertaken 
liy  [ili  ilOiiraphy,  it  appearsto  the  Syndicate  that  forthe  present 
uniier  the  particular  conditions  in  which  work  here  can  be  con- 
duirtcd  there  is  no  subject  so  promising  as  stellar  ptarallax.  The 
b>ir^' Jtor  of  the  Observatory  desires  to  undertake  a  systematic 
icarcli  with  the  aid  of  photography  for  stars  which  have  meas- 
urable parallax,  and  of  course  so  complete  an  appar.ilus  as  is 
now  proposed  would  be  available  for  many  other  researches  be- 
sides that  ju$t  suggested. 

A  preliminary  estimate  for  the  new  telescope  and  mounting 
conplele  makes  the  cost  ;f  2450.  To  this  must  be  added  jfjoo  , 
Ibr  we  new  dome,  and  ^^150  for  the  measuriiK  apparatBS.  If 
;f  100  be  added  for  extras  this  makes  a  total  of  ^Jioa  There 
is  now  a  sum  of  about  £ti/oa  in  the  Special  Sheepslianics  Fund 
available  for  the  purchase  of  instruments.  In  view  of  future 
oontii%encie<,  to  exhaust  the  Sheep^^hanks  Fund  would  be  un- 
advisable  and  indeed  it  would  not  suffice  for  the  pvidiaae  of  aa  1 
l8-inch  c<]uatorial.  As  such  an  instrument  would  eonlribnte 
largely  to  the  aslronomic.il  services  of  the  Observatory  the  Syn- 
dicate think  that  an  appeal  lo  the  public  for  sufateriptioils  would 
probably  be  successful  and  such  an  appeal  they  are  prepared  to 
make. 

It  is  therefore  recommended  that  tbey  be  anthorised  to  ob- 
tain estimates  and  plan*  for  a  new  inumment  as  above  de- 

scribtd 

r)r.  llili,  .M.isIlt  ot  Iiijuiiinj^  <  jUcgf.  h:is  been  apjioinled  a 
representative  of  the  University  at  the  Intertutional  Medical 
Congren  lo  be  held  at  Rome  next  September. 
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American  Mtttorological  ycurnal,  May. — The  following  are 
(he  principal   meteorological  articles : — Mete<jrology  as  the 
physics  of  the  atmosphere,  by  Prof.  \V.  v.  Bezold.    Thu  Is  a 
'  translation  by  Prof.  C.  Abbe  of  the  first  part  of  an  important 
paper  from  Ilimmel  nW  ErJt.     It  describes  the  praUams 
1  which  fit  prcsen?  are  the  sishject  of  Iheotetical  investigation, 
I  and  j;i  .ints  iviii  wh.it  new  pio;j|tiiis  h.ive  grown  from  looking  at 
observational  meteorology  ',xy>m  a  thcontitsl  point  of  view. 
fJuringthclast decade  attention  lirxs  ttcen  thiefly  dcvotcil  totliede- 
vclopmentof  the  so-called  convection  theory,  which  is  principally 
baseilon  observations  at  the  earth's  surface,  but  which,  at  higher 
elevations,  is  found  to  have  defects.    It  bus  therefore  bfcomc 
necevb.iry  to  try  and  connect  this  theory  wit))  th.ii  of  tlie  o".  1 
trade-witid  theory,  which  for  several decntlL-s  has  t)een  entirely  set 
I  aside.    More  alit-ntmn  i>  vc'jiiirt-ii  to  obsetv.-ktiiyns  m.idc  in  the 
higher  rcjjions 'J  1  the  .itnios]iherc,  topcilier  «ith  llie  .ipiilicalion 
tij  iheni  111  the      I  nciplei  nf  j;eneral  mechanics,  as  well  aa  of 
t'ti-riiio-dynamicii. — (Jharu  of  storm  (te'|ur-iay.  by  I'rof.  Abbe. 
The  author  has  plotted  in  a  tabular  form  the  nnt;il  ei  of  siotni 
I  entres  that  pass  over  each  (|uadratijt>uia[  degree  between  lat.  20' 
m  i  49  N.,  and  long.  99°  and  63  W.,  deduced  from  the  tri- 
'aily  .■signal  Service  chart*,  from  March,  1871,  to  February, 
1S73.   He  statei  tbit  the  clian  from  which  the  ubie  i*  pre- 
pared clearly  showa  that  the  storn  tracks^  which  move  from 
Alberta  and  AmlaaihoiD  aouth-aaatwwd  over  the  UnHied 
Stalei  ud  then  north-cMtward  towards  the  gulf  of  St.  L««> 
renoe^  describe  a  system  of  paiabolie  cnrvea  wfiaae  ttiideaicj  b 
'  to  have  a  common  (loint  of  intetiection,  and  Iherefbre  11  lepon 
I  oif  maximnm  storm  freqacaqr,  in,  or  to  the  north-weat  of 
Nebraska.— Six  and  seven  day  weather  periodicities,  by  H.  H. 
Clayton.    The  author,  whohu  ttndied  the  subjects  of  periodi- 
dttes  for  several  years,  found  «  striking  regularity  between  tbe 
intervals  of  many  of  the  temperature  maxima  of  tbe  Blue  Hilt 
observations,  and  that  almost  all  the  maxima  could  be  arranged 
:  in  such  a  way  that  they  followed  each  other  at  intervals  of  six 
or  seven  days.    He  thinks  that,  for  a  large  part  of  the  year, 
forecasts  of  temperature,  on  tbe  assumption  of  regular  rhythmic 
oscillations,  and  a  knowledge  of  the  time  of  their  beginning 
I  and  ending,  may  be  made  for  &  week  or  two  in  advance  with 
1  nearly  as  much  accuracy  as  they  are  aow  made  bj  the  Weather 
I  Bateau  for  thirty-six  boors. 

I  Amrri(anJaurnal»JMath*malici,ytA.xw.,'Ha.  S.  (Balti- 
more, .\pril,  1893). — The  opening  memoir  is  one  entitled 
"  llyperelliptische  Schnittsysteme  und /usammcnordoung  der 
.\lgcbraischenund  Tianscendentalen  Thei.ncharacteristikeQa''bT 

H.  D.  Thompson  (pp.  91-123!.  There  are  numerous  (tgures 
and  an  index  of  contents. — On  the  determination  of  groups 
whose  order  is  a  power  of  a  prime,  by  J.  \V.  \.  Young;  (pp. 
124-178),  considers  in  some  detail  groups  of  the  order  spectned 
in  extension  of  the  work  on  groups  by  Caylcy  {Am.  j^.  oj  Math., 
vol.  i.),  Kempe(/*.4»7.  Trant.,  vol.clxxvii.),  Netto (Substitution- 
entheorie,  pp.  133-7),  *nd  Kronecker.  The  author's  aim  has 
been  "  to  presuppose  no  knowledge  of  the  theory  of  |iro«p><»  on 
the  part  ol  the  rcaJer."  The  lliird  pat'er,  the  i>ri.jectiijn  of  four 
foi  l  figures  upon  a  tiiree  flat,  tjy  I .  I'  Uall(pp.  179-189),  is  an 
in-i-rcst  irjg  contribution  to  the  iiicratiire  of  higher  space,  and  tbe 

I.  iit  ;ia;;t- '  190)  contains  a  note  on  .t  i;eometrical  theorem  by 
<-.  N.  I. -tile.  It  :\  proppriy  i:f  a  Pascal  line,  aod  a 
lirianchon  point  of  6  gons  formed  in  a  <>pcciiied  manner. 

If  'ifJtmann'i  Ammtem  i/er  Physih  und  Chemie,  No.  5. — On 
electrical  dischaiiges :  production  of  electrical  oscillatiima  and 
their  relation  to  discharge  tubes,  by  H.  F.bert  and  B.  Wied^ 
mann.  This  portion  of  the  work  investigates  the  manner  In 
which  the  properties  of  the  conducting  circuit  detertoine  the 
sensibility  of 'ne  dischirge-tube  wlien  pmccd  in  a  given  position 
with  regard  to  tlie  terminal  condenser.  Anioi'.L;  llio  conditions 
thus  studied  were  the  distance  between  the  jdalcs  of  the  primary 
condenser,  Ihr  1).!',  ;n  the  ];rimary  spaik  ga^',  aiul  the  fre- 
quency of  I  lie  sparl;^ ;  also  the  induence  of  litul^^cs  .across  the 
w  ire  ^ysltin,  the  I  >.  P.  rei;iiircd  t'l  make  the  tuljcsglow,  anJ 
the  ettects  ot  1  he  jMesenn-  of  oihei  glowing  tube,  in  t  lit-  fich!.  A* 
regards  the  last,  it  was  found  that  if  a  s;lo»in[;  v;as  was  prcunt 
in  a  portion  of  the  condenser  field  the  disuibulitin  of  cncrj:) 
was  quite  different  fium  th.at  in  a  lu  nio^cncous  field  ;  the  tubes 
of  energy  were  attracted  tow  ards  the  gas  and  passed  tbronghit, 
abowiag  that  the  gas  in  the  state  of  glow  ha*  &  theater  per- 
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meabirjty  fi  r  the  elcctric  Aw- —  ^^>i  t'le  dilTraclion  of  linbtst  Um 
iCraight  ^harp  edge  of  •  (Crecn,  l<y  Kugen  Mae)'.  Tllia  trade 
«M  uidecukco  to  (est  vrheiher  a  cecuin  diffraelioapheooaieiHMl 
«U  CXplMlwble  ti;  the  accepted  theory  of  dimaUm.  TKe 

eMMUMW  in  question,  asdeicribed  by  W.  Wieo^  eowttts  in 
bet  lliatafmely-groaodnttalltc  edge,  when  illamimled  by 
IB  iateaw  white  light,  appears  ai  a  bright  line  from  paints  deep 
ID  iIM  geometrical  ibadow.  A  careful  tbeuretical  and  experl- 
ae«*i  ttodj  of  the  pbcaomei>Mn  'ihows  that  the  theory  is 
nnpelcaltoexplMii  the  fact  wiihm  certain  limits,  hot  that  the 
phenomenon  is  greatly  inftaeoced  by  small  diflerences  of  excel- 
lence in  the  edges,  a  circumstance  which  has  an  importest 
bearing  upon  the  bebavioor  of  gratings.— Absolute  measare- 
ments  on  the  discharge  of  electricity  from  points,  by  Julius 
Prccht.  In  general,  points  may  be  charged  highly  before 
ditcharge  begins.  Lightning  conductors  require  about  15,000 
Tolts,  and  the  finest  points  2500.  Ultra-violet  illunv.naMnn 
faroars  discharge,  whereas  dust  and  flame  gases  diniini-h.  it. 
A  bundle  of  equal  points  rojitires  a  higher  potentuU  tlmn  .i 
single  one.  A  point  discharging;  jjuuiive  electricity  wear^  a\^  ay, 
vhiltl a  point  oegativelv  clccirihed  doe*  not— Also  papers  by 
O.  Wi«iMr,  J.  voB  Geitler,  M.  LevTi  A<  Konel,  and  A.  Kapi. 


SOCIETIES  AND  ACADEMIES, 
LorntON. 

It«3r«l  Soeit^,  Bfay  4.— "Further  Expeiimental  Note 
OB  the  Conwlatiqil  of  Action  of  Aatafoniatie  Musdei."  By 
C  S.  SherdngtoB*  M.A.,  M.D. 

I*  a  DceniNn  communication  (Proceedings  of  Royal 
Sodetjr,  rebroaijr  l.  1893}  it  was  stated  that  ]>bysioloi;ical 
coatiacUoo,  and  «v«a  mere  mechanical  tension,  of  the  ^txar 
wmtrftt  of  the  koee  exerts  considerable  physiological  influence 
vpen  the  activity  of  the  antagonistic  group  uf  muscles,  the 
txtautn.  For  instance,  the  elicitation  of  the  "jerk"  from  the 
extensors  can  be  rendered  difficult  fur  a  time  by  appropriate 
excitation  of  the  flexors,  and  can  on  the  other  hand  be  much 
facilitated  by  flaccidity  or  paralysis  of  the  latter. 

In  order  to  judge  whether  under  these  circumstances  the 
briskness  of  the  "  knee-jerk  "  varies  directly  with  the  degree  of 
tootis  of  the  extensor  muscle"!,  !be  rapiitity  of  onset  of  rigor 
mortis,  has  been  chosen  as  a  ^uiilc  to  ili?  >legree  of  tonus 
existing  in  them  before  death.  The  exjieriments  of  Hrown- 
Scv^tiard  and  Hermann  have  proved  that  section  i.f  tlir  nerve 
supplying  a  muscle  delays  thp  time  of  onset  of  rigor  mortis  in 
tbc  muscle,  even  if  ihc  sctti  .n  is  ivjrformcii  only  shortly  befote 
death.  Tb«fe  wa«  therefore  cxamiiieJ  tlic  mlTjf-ncc  r.f  sertion  of 
the  OTOtof  ij  iii.w  rods  on  the  time  of  nnsct  uf  rii;  r  :ii(it;i-, 
%r\A  3  "Iti  <y  iif  on-ip!  of  rifjor  mortis  was  thus  pnvlticciL. 
l  ^.c  t.-I--iy  ireiiu'il  :i>  consi'k-r.ibli?  as  after  section  of  ;lie  entire 
mu^coiar  nei»e.  T  he  clTet;  uf  tection  of  the  scn^i-ry  roots 
wax  next  examined,  and  foun.t  t-j  1-e  marked  rci.trJ.itim  of 
oa*et  of  rigor  ;  the  retardaf:uii  w.^-  lev;  if  the  spinal  l  juI  w  ere 
previously  seve I in  llic-  tf^;ioii  of  the  tii>t  lumh.ii  sij^mr^nl. 
The  effect  of  placiaj;  and  lkccj.iinj;  tmc  lund  liuiL  in  the  po^e 
mow  favourable  fur  the  elicitation  of  the  "  jerk  "  (knee  flexed) 
and  the  other  limb  in  the  position  in  which  the  jerk  is  restrained 
(knee  extended!  was  then  investigated  (alw.-i)s  .ifter  previous 
severance  of  the  spinal  cord  at  the  fir-t  lumbar  segment).  C)n 
the  !^ide  on  which  the  kn^e  had  been  kept  Bcxed  the  onset  of 
rigor  mortis  was  delayed  in  the  extensor  mascles,  whereas  on 
tbe  opp  osite  side,  with  the  knee  extended  vtgfMr  tiraa  dclajred 
in  the  flexors.  It  wu  inferred  that  the  tonus  of  cxleoMn  !» 
heightened  bjr  exdtalion  of  the  aatieoBislic  set,  and  ooB' 
Irerscly. 

In  regard  to  ibe  mvlval  aitoeiatloB  of  ictioii  of  antagoo- 
btic  BBSclet  abtmt  otbcr  jolali  thaa  the  knee,  it  had  been 
Mliewl  ia  as  earlier  aetfai  of  olwenratloaa  that  during  cxciu- 
ties  of  th«  oorlical  areas  of  the  bemisphere,  when  isolated 
taOfCBCat*  of  the  pollex  and  hallux  are  being  initiated,  the 
inilTf  nit  of  cciponte  obtained  is  often  reversed  by  sectim  of 
teperiphcnJ  nerve  or  nerrei  inppljring  those  mortrles  which 
pf«d«aiiBif«  in  the  moveaent  obtainm.  For  example,  flexion 
OB  bf  section  of  the  flexor  nerve  be  at  once  converted  into 
-----     Soeneticnes,  however, 


movement  in  the  same 
iwi^  ilthAagh  dioiinUhed  ia  force  and  extent  persists 
cffw  after  eatSc  the  ncfre  to  the  predominant  poup  of  the  an- 
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tagonistic  miudet.  Tbia  Indicatcft  that  in  aome  cases  there 
occurs,  together  t«ilb  eoDtractioa  of  one  gravp  of  mniclesi  coO' 
oomitant  relaxatioa  of  the  antagonist.  Tbi*  evidence  of  in* 
hilHtion  of  one  set  of  the  syncigeiic  miuciilar  couple  daripg 
co-ordinate  action  induced  by  cortical  excitation  Is  in  (he  case 
of  the  digits  of  comparatively  iofreqtient  oecnrrcnce.  In  the  case 
of  the  eye  muscles  it  is,  on  the  eontraiy,  qalle  usual. 

When,  the  external  rectus  musde  ol  one  eye  of 
the  left  eye)  having  been  put  out  of  action,  the  frontal  cortex  of 
the  right  hemisphere  is  excited,  the  eyeballs  if  previously 
direcle<t  to  the  tight  revert  both  of  them  to  the  left— /.<•.,  the 
excitation  which  evokes  contraction  of  the  right  internal  rectus 
evokes  also  relaxation  of  the  left  internal  rectus.  A^aio,  when 
the  internal  rectus  has  been  put  out  of  action— r.^.,  in  the  left 
eye — excitation  of  the  left  frontal  cotlex  produces,  if  the  eyes 
have  been  previously  directed  to  the  left,  an  immediate  move- 
ment of  both  eyeballs  to  the  right,  the  left  eye  frequently 
rotating  beyond  the  median  primary  position.  Here  the  same 
excititioii  of  the  cortex  which  intiuces  contr.iction  of  right 
cxtcrii.il  rtji;us  musctes  in^lul;^■^  synclironiiusly  .1  ri-U\atiu!i  <.il 
the  iell  internal  rectus  muscle.  Tiicse  inlrrru]  tions  of  '.he  tonus 
or  of  the  contracii  in  >.f  one  antagonist  >  iKiuu-nily  with 
augmenialion  of  tht;  tuniraction  of  its  oppontiu  arc  obcainabte 
not  only  Ir.iui  \\\c  s  called  "motor"  region  of  thc  cortex,  but 
fvcii  mori-  -tri.>in:;ly  by  excii»tton  of  the  "visual  area"  of 
Oi>:i|'i;.il  r''.i;ion  o!  ciirl<.'\. 

Uutmii  vuhmlary  nnjvcnir-nis  simil.ii  I'ticnomena  occur,  but 
appear  less  obvious  tlun  umltr  cxjicrimcnlal  cxcit-i'.ini.  (  I  ih'j 
cortex.  Although  inhil/itniN  of  r. mtr.JctJoU  <ir  tonus  ;s  s[.]i.ir- 
cntly  so  coniiniJi'.  a  f.ictor  in  ;ht  co  onu:i.a;ior.  of  the  .Tt.l;i^<;in- 
isti^~  lalt'ial  sirnighl  iuu!>l)cs  ui  tiie  eyesi,  these  tnu>ci»  ucc-i' 
s)0!^a!ly  yield  good  indication  of  synergeiic  contraction  as  well 
as  cu  uriii.iate  relaxation.  The  mutual  association  of  the  two 
oblique  muscles  seems  usually  of  the  nature  of  concotnilant 
contraction,  not  of  contiaction  conpled  with  relaxation.  On 
the  other  hand*  the  auiaclaf  which  dote  and  open  the  palpehmJ 
fissure  appear  t»  worb  idtogather.  iBdependently  one  of  tbe 
other.  In  ihcfat  citt  eeetloB  M  the  pmticidar  peripheral  nerre 
concerned  in  either  mofemant  is  at  oAOe  followed  by  total  dis- 
appearance of  tbe  movement,  and  that  withont  rcrenal. 

Although  the  cerelMalenftex  exeiciacs  inhilxlion  so  readily 
in  the  field  of  innervation  <rf  the  third  nerve,  the  dilatation  of 
the  pupil  evoked  iby  exdtation  of  that  portion  of  the  cortex 
appeared  whenever  tested  to  be  dne  to  impolsea  diMharged 
vi&  the  cervical  sympathetic,  nod  not  to  inblMtion  of  tlie  oon< 
striction  pnercised  viA  the  third  nerve. 

May  1^. — ".An  F.xperimcntal  Investigation  of  the  Nerve 
Roots  which  enter  into  the  Formation  H  tile  LumbO^Sacral 

riexusof  Macatuj  rhtim"   liy  J.  S.  Rlslen  Ruisell,  M.B., 

M.K.C.l',,  .\>sistant  I'hysician  to  the  Metropolitan  Hospital. 

O  romihc  I'.iilt.ji  1  :.tn  t-tinr\  i  !"  l^nivcjsitv  OjltCgQ,  LondoQ.) 

This  formed  tlic  suh  ctt  of  a  j  -ai  '-'  icccntly  read  before  the 
Royal  Society,  in  which  tin-  author  ilcstniifil  or.i.-  chief  type  of 
l:!e\u-  met  with  in  l.'.r,  ,n  7'v,;<,.  the  main  (!i-;inmui!iing 
h  aturcs of  which,  .is  COD) tasted  with  the  ttiief  vati.ii  i'  u  L  iKoun- 
icreii,  consisted  in  the  fifth  lumbar  nerve  lOdt  sending  .i  branch 
to  the  sciatic  nerve  trunk,  attd  the  otiiur.itor  nerve  •..t'  ing  its 
origin  from  the  fourth  and  fillh  lumhar  luive  lout:  ahjnc, 
whereas  of  the  varjaliors  met  v^ijii  lliat  wbiUi  occurred  most 
frequently  wa^  one  in  wtiiih  the  fifth  lumbar  root  did  not  send 
a  branch  to  the  si  i.itic:  nerve,  aad  the  obturator  nerve  received  a 
branirli  from  the  sixth  lun;bar  nerve  rrwl  in  addition  to  thoae 
received  fruui  the  louiih  and  fifth  lumbar  roots.  Between 
these  two  extremes  all  forms  of  variation  were  met  withi  bM 
the  upper  limit  of  supply  to  the  limb  was  always  fennd  la  be 
the  tbiid  Ittmhar  tool,  and  the  lower  limit  the  lint  aaaal  root 

MxtilatiMt  ExftrimtHtt. 

Tbe  movement  which  results  on  excitation  of  any  given 
nerve  root  with  theParadic  current  is  3  compound  one  made  up 
of  several  simple  movements  ;  while  excitation  of  any  sitiglc 
kmall  bundle  of  nerve  fibres,  many  of  which  eonihi.-^-  10  form 
a  nerve  root,  results  in  a  single  simple  movement,  .ir.d  not  all 
the  movements  of  the  compound  root  in  les'cne  I  dej^ret-.  These 
single  simple  movements  bear  an  almost  constant  relation  to 
the  nerve  roots,  the  same  inovements  hc;n^  as  a  rule  found  in 
any  given  root,  and  such  Btovecncnu  always  bear  the  same 
relatioo  to  the  spinal  level.  Farther,  each  bmdle  of  nerve 
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fibres  representing  «  single  simple  movement  tn  a  nerve  root 
remains  liitlinct  in  its  courfc  to  the  muscle  or  muscle-;.  pri> 
ducing  such  a  movement  wiihoiit  it!0«cu'a?;nc  witli  :ilht-r  nioifjr 
nerve  fibres. 

Mu&clf*  liism'.-lric.illy  t(p)in-c<S  in  i)ic\r  .iction  .hl-  rrnn:>ente>l 
in  the  sainv  ricnt  ri.ut.  Imt  iii  lilT'-rvn!  .U-i;rres  nnii  when  a 
certain  tjrouj'  nf  musclcv  ;irr("iominr\t c  in  thoir  :iction  in  ooe 
root  ', iiey  .t^  n  r\;lc  (ircdcimimic  in  lli.T  root.  In  llu'vtj  in>*anres 
in  which  in€  opp|l^e  i  movt-mirMl-  iUf  rt-[ir<_";rnl<!i1  in  three  cciil- 
secutive  nerve  rotits  the  ni;<l(IIc  <■  .ot  of  the  sfric^  i'^  that  in  u  hich 
both  movements  .ur  r'-jirrr^cnicl.  while  the  roi>t  nluive eontains 
lh«»  one  movement.  .in<i  th:U  l>eli>w  (■<iii;:iiii .  the  ■ -her. 

The  movements  of  tlexion  and  cxten-ion  ate  found  to  alter- 
nate in  their  representation  from  above  down,  flexion  being  at 
a  higher  level  than  extension  in  the  bi^hest  legment  of  the 
linb,  while  extension  is  above  flexion  in  the  next,  and  to  on. 

A  mnsde  it  usually  repre«eoted  in  two  nerve  rooia,  and  to  an 
vneqani  extent  I«  tliew}  ud  when  vnrintinit  oeenr,  it  is,  as  a 
nie,  tbtt  one  or  tiie  nem  roots  in  whtAthe  mnde  is  rcpre- 
seoted  is  different,  ntiier  linn  tiinl  it  is  icpreaentvd  in  more 
nerve  roots.  When  tite  Mine  mnsde  is  scfirtsented  in  two 
nerve  roots  tlie  mnsde  fibres  innervated  hf  one  root  »e  not 
ianervntedhy  the  other,  to  that  only  part  of  the  miude  con- 
tnels  wImh  a  single  root  Is  excited. 

AUatim  Experimtnls. 

Division  of  any  given  nerve  root  produces  pare<is  of  the  Rronp 
of  muscles  supplied  by  it,  which  paresis  is  temporary,  nearly  all 

(if  i;  heinp  rerovered  from.  Tl-ir  amotin!  t»f  paresiii  or  paralysis 
[  rodurcil  is  riToportional  to  the  numlier  of  nerve  roots  divided  ; 
an'l  il-.i^  .ii;,nn  ».-irie«  nceordir.j;  ;o  whe'l-er  the  roots  divided  are 
con  ccntive  or  nltrrnatc  unes,  the  rikfl  I  f-int;  much  greater  in 
the  (  irnK-r  thin  in  tfie  Inticr  ca'c.  >uch  iiivi<inn  nf  one  or 
mcff  nervr  roots  iloei  nnl  re^iill  in  iticoor.l Inal inn  of  the 
remaining  muscular  combinations  represented  in  other  nerve 
Mott ;  the  renainiac  mosemenia  art  siefely  euire  fceUe, 

Exfhttim  if  m  artain  K»ot  or  Koais  during  an  E/Utftit 
CanvulsifiH  in  iht  Limb. 

Division  of  one  or  more  nerve  root*  prodncet  alleration  of 

the  position  of  a  limb  during  an  epileptic  convulsion,  which 
altered  position  depends  on  the  muicular  comhinalinnsthat  have 
been  thu<!  thrown  out  of  aeliejr?  And  the  effect  is  identical 
when  ilir  root  or  roots  arc  divide  l  .ni  ihetime  when  the  convul- 
sions are  evoketl,  and  when  they  have  been  divided  some  weeks 
()rcv;ousIy.  No  incoordination  i«  produced  in  the  remaininc 
miii^cular  combinations  ;  and  there  ii  nei  (?vidpiic<>  of  overflow 
of  the  impulses  which  uuj,'h!  to  trnvel  down  she  'iivided  root 
into  other  channels  through  the  spiral  centres,  so  as  to  reach 
the  nnsdes  fay  new  paihs. 

**A  Fttrther  Minute  Analjritbf  Electik  Stimnlalion  of  the 
so-called  Motor  Region  (Fadnl  Area)  of  the  Cortex  Cerebri 
m  the  Monlccr  {fiiaoKut  jsmrwf)."  iSy  Charles  E.  Baevw, 
M.D.,  P.ILC.P.,  and  Victor  Horslcy,  M  B..  F.R.C.S.. 
F.R.S. » 

(Frixn  ibe  Xjliwralory  of  t^»  Hrown  In»tiiiiiirn,«n(Jfion»lht  Pjthol'?eic»! 

Iiry  .Uni-n-  -.  \  I'riii  r^irv  CvlIcBC,  LwnJci  I 

Tn  the  paper  of  which  thi'.  is:in  alxlract  the  amhixrs  h.ivr  com- 
pleted the  minute  anrily-is  of  ()ie  nii>vf  menls  clicitetj  t.y  I'H'ii.itiiim 
of  the  excitable  iso-calleil  nuitori  re^;ion  of  the  cortex  cei  cUri  in 
the  Honnet  Monkey  (.1Ai<-a«r/i  i>r;,<,.i.  The  pinion-,  hitherto 
examined  havioj;  been  those  in  which  the  movements  of  the  limbs 
were  represented,  the  facial  area  was  chosen  for  the  present 
research.  After  an  historical  introduction  and  a  description  of 
tbe  anatomy  of  the  r^ion  investigated,  tlM  metlind  of  notation 
and  record  of  resnlls  is  discas»ed. 

Consideting  that  In  tUa  pan  of  ibe  eortex  eerelwi  there  is 
wellnlefined  representation  of  movcnMnla  of  botli  sides  of  the 
bodjr,  lb«  qncaliMi  «f  biUieraliiy  of  regreicatstion  is  raised,  and 
attention  directed  to  its  importance.  The  analysis  oftheresalts 
obtained  show  tint  there  existed  pvedie  locuisatioin  for  the 
movements  of  the  iadlvidnal  portiooa  of  the  face,  even  tothat  of 
half  the  lower  lip. 

The  specialisation  of  tbe  movemenu  of  tbe  tongne  was 

'  T)i«  i!Kfi«n*c»  of  ih»»  r««earcK  »rrr  <lpfra\rrt  [iiincipally  hy  a  ijr.ini  from 
tltrc  U-&vcrnmeni  Grant  Fund  (it  iKc  Kcyal  Society,  And  in  Luit  by  a  grajht 
from  iIk  s<.iciiti(ic  Gi  ii  t .  e  I  imiitcc  I  f  tlic  Briusb  McdicM  AsMcistiMi. 
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ren  Icrecl  easy  of  examination  by  cmployiRg  the  operative  device 
of  dividing  the  tongue  in  the  middle  lit  e.  This  died  nneipecled 
l:pht  on  the  representation  of  the  movements  of  thisoruan. 

Ml  .vemenii.  oi  tlie  pharynx  were  made  the  subject  of 
observation,  and  ^nmc d'-^;rce  of  uililaterality  w as  d.iscovercd  in 
the  niovetnenrs  of  llie  soft  palate. 

Finally,  aUcnlion  is  drawn  to  the  fact  that  the  marches  of 
movements  in  succession  are  in  thiavcgjwn  very  inconstant  and 
diflit^uU  to  arrance. 

"On  the  presence  of  Urea  in  the  Blood  of  Birds,  and  ha 

bcarini;  upon  the   Fotmation  of  Uric  in  the  Aninval 

Body."    By  Sir  Alfred  Carrod,  M.D.,  F.  K.  S 

The  .iuth"ir  givrs  in  his  paper  a  r-'sunic  of  the  opinions  held 
with  rci^ard  to  ilie  forin.itioti  of  uric  acid  in  the  nnimul  economy 
diir;iij;  the  last  half  conliiry,  and  then  announces  Ins  discovery  of 
li'.e  |>r<-'scnce  of  urea  in  the  Idooi  of  tdrds  ul  quan'iites  practi- 
caily  I'lf  vatiic  ns  that  which  is  preaenlin  ihemamuialian  fjlood  ; 
by  which  ,I.sl  <very  the  views  hitherto  held  as  to  the  formation 
of  !<ric  aci  i  .irt  necessarily  modified.  Having  afterwari'.s  show  n 
lh.it    the  l.idin-)N  have  no  jiowcr  of  removing  uric  acid  Ironi 

blood,  .in.l  referred  to  Other  physiological  points  in  connection 
with  Ul  c  o  ld  and  urea,  be  sum  up  moit  ol  bis  views  in  tlw  fol- 
lowing juopoiUions  :— 

Ftrst.  That  in  mammalia  and  other  urea-excreting  animals 
the  metabolism  of  the  nitrogenised  tissues  results  in  the  forma- 
tion of  urea  as  an  ultimate  product  ;  that  an  appreciable  and 
measurable  amount  of  ihit  sobsiance  is  alwavs  found  in  Ibeir 
hlood,  and  is  conrtaDtly  bdng  excreted  by  the  bidneya ;  end, 
further,  that  any  canse  leadinc  to  the  decrease  of  this  enerelioo 
prodoces  an  aagmentation  of  tbe  area  In  ibe  Uood. 

Sttemd.  That  in  birds,  and  other  urfc^acid-encrettng  antmabi, 
the  metaboKsm  of  tbe  nitrogenised  tismesn  exactly  the  same  an 
in  mammals,  and  that  urea  is  tbe  nltimate  product  of  this 
metabolism  ;  thai  urea  is  always  present  in  their  blood,  in 
quantities  not  les«  than  in  mammalian  blood,  and  that  the  nraie 
of  ammonium  is  a  subsequent  prodnct  of  the  union  of  urea  with 
some  other  principle  or  principles,  ^ydne  probably  being  oire 
of  them.  Consequently,  it  is  not  necessary  that  uric  acid  should 
be  present  in  the  blood  of  uric-acid -excreting  animals  .-  in  health, 
in  fact,  it  is  not  dcteaible.  When  it  is  pieKnt,  its  presenee  is 
a  result  of  its  having  becsi  nfasorbed  after  fbrnntion  in  the 
kidneys  or  elsewhere. 

Geological  Society,  May  24.— W.  II.  Hudleston,  F.R.S.* 
President,  in  the  chair,— The  Mllowing  commnaieationa  vratn 
read : — Notes  on  Dartasoor,  hgr  LienL 'General  C.  A.  Melfabon. 
The  author  alluded  to  n  nHrawsr  oA  tbe  British  Calm  Meaenres 
recently  published  by  Mr.  Usslier,in  which  the  view  Is  advanocd 
that  the  granite  of  Dariraoor  resulted  from  the  metamorphiia 
of  pre-exiiting  rocks  which  had  in  a  rigid  state  oflfercd  otMime- 
tion  to  a  loogsuslained  N  .md  S.  squeeze,  aiul  that  their  fusion 
and  consequent  «onsoli<latio:i  were  cflected  iir  titu.  The  author 
gave  some  of  the  results  of  a  visit  to  the  western  borders  of 
Dartmoor.  He  detailed  some  examples  of  eruptive  granite- 
veins  intruding  into  Culm  beds  in  the  immediate  vicinity  of  the 
main  mast  of  granite.  The  latter,  in  the  locality  describe^  ia 
porphyritic  down  to  its  boundary,  and  the  veins  are  also  por- 
phyritic.  All  the  circumstances  lead  to  the  belief  that  these 
veins  an*  real  apophyses  from  ihe  main  mass,  ant!  the  view 
adop-ic-  1  hv  lie  la  Mcvlie  re^aniin).;  the  orit;in  of  the  I)arlm<Tor 
granise  is  llu-  ttuc  one.  ,\ller  alludin;;  to  soiiit-  features  in  the 
Meldon  ^ran  ite  dvlse  not  licfore  tio'.ed,  sonic  detailed  observa- 
tions ill  the  I  led  of  the  River  d  av<  y  were  civen,  and  an  cxplan.n 
tion  •  ilcn  d  of  the  u  ay  in  w hich  1  he  tine-f^rained  irarginal  vai  in  y 
Q\  the  ^^r.nti.le.  sern  in  that  lucalry,  li:is  lieeii  (irofloced .  The 
itiiptoUatn'.ity  tlial  a  tpeiricndinis  s.jiice.'e  sutricirni  tr>  fu.e 
squaic  milci  o!  a  pre-l.>cvoni.<n  rocl;  inro  uraiule  »  hilc  the  I  "ulni 
Measures  outside  the  /one  of  ma'^inai  <; mtact  nieiniaorpdi.in 
are  left  almost  untouched  was  cuiumcnlcd  u^un,  ar>d  finally,  the 
author  alluded  to  the  often-observed  p^udo  siralificatiun  of  the 
Dartmoor  granite,  and  urged  that  the  cause  of  this  is  not  the  one 
*ugce«led  hy  De  la  B;ch><,  but  that  it  is  due  to  sub-aerial 
Agencies.  The  reading  of  the  paper  was  followed  hy  a  discussion 
in  which  Ihe  Presideau  Mr.  Watts,  Mr.  Teall,  Mr.  Rni|«y,  Prof. 
Bonnn,  and  Prof.  Hull  toob  part.  General  HcMahoo  briefly 
replieo. — On  some  reeent  borings  through  tbe  lower  Cietaeeooi 
strata  in  Ea«t  Lincolnshire,  by  A.  j.  JukeS'Browne.  Tbe  bor- 
ings described  in  this  paper  are  at  Alford,  Willonghby  and 
Skegness,  ami  disdoie  the  existence  of  an  tmsuspectcd  anti. 
clinal  axis,  bringing  «p  Lower  Crcinccoua  rocks  beneath  tbe 
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Drift.  !■  the  Willou^hhy  b  >'in^.  bsne^b  tha  Drift,  a  b-o  m 
mmI  wi*  abuined,  appirently  ihe  '*  RiMfib**  dimfon  of  the 
L»w«r  CnUCMns  Mid  below  it  the  Tnlby  Q\Kft  (leS  bei), 
wUlk  fcm^MHtt  bed*  (i8  feet).  *im!  iud«e4M  and  nod 
n^udcd  as  tbe  SpiUby  Suidstone.  In  Ihe  Alford  boring  the 
bif  hctt  lolid  rack  eppean  to  belong  to  tbe  ba<a1  bed*  of  the  Red 
Chalk,  and  below  it  i*  Carstonc,  and  then  clay.  The  axis  of 
tllcaDticlinal  appears  to  pan  between  Alford  and  the  border  of 
the  •oMi.  and  i«  probabl/  continurd  in  a  north- weilerly  direc- 
tioB  bc^oad  the  village  of  Claythorpe.  The  result  of  the  in- 
formalion  now  obtained  makes  it  probable  (hat  the  Chalk  tract 
which  lies  to  the  wjuth-east  of  the  Calceby  ralley  is  completely 
isnUied  from  the  rest  of  the  Chalk  area.  The  President  said 
ih>t  the  lesson  of  the  paper  was  that  it  was  never  safe  to  take 
anfihiri);  for  f;ranted  when  one  had  to  deal  with  Rouldcr  CUy, 
ind  Mr.  Sirahan  remarked  that  he  agreed  with  Mr.  Jak^ 
Browne's  interprc'aiion  of  the  structure  of  the  diurict. 

Linaean  Society,  May  24.— Annivemry  mectiag.— Prof. 
Stewart,  President,  in  the  chair. — The  treasurer  presented  the 
accounts  duly  audited,  and  the  secretary  having  announced 
ibe  eleetioD*  WoA  deaths  durinj;  the  past  twelve  mon:hs,  the 
vtBtl  ballot  tMk  place  for  new  members  of  Council,  when  the 
follo*in^  were  elected  ;— VIessrs.  J.  G.  Biker,  A.C.L.  Guolhcr, 
G.  R.  Murray,  R.  C.  A.  Prior,  and  Howard  Saunders.  Tlic 
Pretident  and  officers  were  re-e'ected.  The  librari.m'«  report 
hiving  been  read  and  ceri-^m  r><riii3il  business  disposed  of,  the 
Pwi^tnt  riclivered  his  sinnu!l  aiilresx,  takinj;  for  his  subject 
■  I'hf  v.uiiiiis  uio'tes  in  whiih  an^inil  rcj.in  U  .in-  produced." 
«ln  the  moliun  of  Dr.  lir.iilhiv.i.to,  hrcDndcii  l>v  Sir  tames 
Gibvan  Maitlaii  l.  Hr:.,  .i  uii  uiitf.  lav  voie  ul  thu'.l.s  was 
accorded  to  the  I'lcsnlcnt  lr»r  his  a'iilreis,  with  .1  rei^uest 
thit  he  would  nilow  it  1)  be  i>nntc.J.  The  Sutirty  <  ^  ild  medal 
<•  as  then  formally  prrscntfil  ;r)  I'r.jf.  Daniel  Oltvt  t,  m  recogni- 
tion of  the  scrviL-es  rLTi:lcicLl  by  him  to  botanic  il  stionce, 
ii^iJ  havioi'  been  acknowledged  by  Prof.  Oliver,  the  proceeding* 
Eiraiaattd. 

Camhridse. 

PhilMopblcal  Society,  May  15.— Prof.  T.  MeK.  Hoshca, 

{ire<id«at,  in  the  chair. — The  following  com  nnnications  were 
Diide  tothe  Society  Exhibition  of  abnormal  fotmMii Spiriftra 
.'/«rit/<i  (Martin)  from  the  Carboniferous  Limaitoae,  by  F.  R. 
Cowper  KeeJ.  TUl  tp:cie<,  as  defined  by  Davidim,  is  nor- 
mally sabject  to  great  variatioo  of  form  and  orn.'tmentation,  as  it 
iadttilc*  JS*.  imMtalt  and  titifi/ita.  Specimens  with  inter- 
■wdiaie  character*  are  however  common.  The  series  of  abnor- 
•mI  farm*  exhibited  showed  (he  gradual  development  of  a  sharp 
mcJian  groove  both  in  the  dorsal  and  ventral  v.ilvcs  so  a* 
uliimitely  to  produce  a  bilobed  shell.  From  the  nature  of  these 
^ro  ivf^  inlerrupticn  of  the  ^hfH-'ccrctiiiu  action  of  ih?  mande 
>ccm<  i  i  liivf  <)cciur<-ci  alijiu;  ,t  It-luiiic  line  ;  and  tht-  i_,i:;--r_-  may 
hav::  Ircen  disease,  tlic  prc>fncc  nf  x  parasite  or  fun'i^n  Iv.dy, 
"  |'rr.<.ure  daring  liTe.  ...mil.ir  niaPormation  h  -f-n  in  '■uiir 
lertJirauilas,  &c.  "I  hr  m.nii.il  .uul  it-ijulrir  hilolia' i.in  <it  some 
iftQies  of  ()rthis,  T{rr-i-.;!:i:.:,  \c.,  is  i;i>ni;i-ira'ilc  — I . v^.ifiition 
of  Po.r-tilacial  M»tt; -i.ili  ui  Ii  iml-.  fr  nn  Hitringlon  recrnily  ac- 
i^uned  by  iht-  .Miucim  ul  /  1  i|.>^v,  Ijv  Mf.  >i.  F.  Hariii'-i. — 
fcihihiiiun  oi  a  speciiDcn  iiioA  in^  Karyukmelic  division  of  the 
nadei  in  a  Plasmodium  of  one  of  kk-  Myce/oipj,  by  Mr.  J,  I 
Lister. — Observations  on  the  Fioia  01  She  Pollard  NVillows  ncai 
Cambiidcc  by  Mr.  J.  C.  Willis  and  \.  II.  Barkill  — The  plants 
oee«'ring  in  1  he  (op»  of  willows  near  Cambridge  have  been  rccnrded 
'luriDt;  tile  last  few  years,  and  amount  10  80  species,  occurrtnt; 
J95I  iiroe*  aUogelher  in  about  4500  tree*.  Of  the*e  &>,  only  18 
fona  wore  ibaa  1  percent,  of  the  total  mtinber  of  record*.  Tbe 
rc(t  have  only  a  Mali  nuiaher  of  raeords.  A*  Loew  hat  poiated 
eut  ifl  ■  riccnt  papar,  tbeae  planti  are  of  intere-(  from  tbe  polai* 
or*ie«ordistnbi|tlonof*e«dsandof  epiphyiism.  Clattifyini; 
ihcat  aeeordifi^  to  BMati*  ofdisiribudon,  we  tiod  thai  19  iperies 
have  flaihy  froits :  176J  records  (44  6  per  cent.)  of  these  cocnr. 
Tbreeapcdea  with  bam  have  651  lecords  (16*4  per  eeot.) ;  34 
■pedaa  iriib  wmged  or  feathered  fnih  or  seed  have  996  leeonls 
(15*1  per  cent.);  7  with  very  light  seeds  have  421  (I0'6  per 
ceai.)  ;  and  finally  of  plants  whose  means  of  distribution  is  poor 
"r  somewhat  doabiful,  we  have  «7  species  with  tM  records  (2-9 
per  crn*.).  1(  it  (has  shown  very  strikingly  how  Ihe  various 
'liuriliuiion  mechanisms  tacceed,  only  the  lietcr  ones  showing 
in  the  list  any  numlieis.  The  iMrd-diMrihuieil  plants  fi^jurc  much 
h»);hcr  here  than  in  such  ca»et  as  t.g,  the  flora  of  tbe  cbarchesof 
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Poiticis  (Richaid),  became  hirdi  vi*U  ihetRMS  lendiaaciitesi . 
Tbe  obaenration*  show  dearly  the  fact  that  a  seed  Itoaly  car 
ried  a  abort  diilaaee  by  ila  diitribalion  met^aaifD.  Plaats  were 
always  fooiid  upon  the  soil,  within  150  yards  at  most,  of  those 

found  in  the  trees.  .\n  analysis  w.K  taken  as  far  as  possible  of 
the  birds'  nests  found  in  the  tree-,  and  pieces,  often  with  ripe 
fruits,  of  many  plants  in  the  list  were  discovered  in  tbemi  SO 
that  probably  this  meani  of  distribution  is  of  some  imporlaiiee. 
With  regard  (o  epiphytiim,  Loew  considers  lh«se  plant*  a*  ex* 
hibiting  a  cornmencement  of  this  morte  of  life,  and  tMs  tem* 
probable  enough.  Like  the  regular  epiphytes,  (hey  potsessgood 
me(hods  of  seed  distribution.  Their  position  docs  not  call  for 
any  special  means  of  siipportinc;  themselves,  and  (he  supply  of 
humus  is  plendful.  Myco>hi:  i.  wli;ch  Loew  found  on  mzny, 
was  not  observed  in  tH»  few  cv;iiiunc.l  The  size  of  many  of  (he 
shrubs,  t.g.  Elder,  /  i  f',  Ku'.cv.  occ,  was  very  remarkable; 
some  elders  were  ihri-L-  ;ni.!:cs  -Jiu :>■•  it  more,  and  as  much  as  i  2 
fee(  high.  Kx;.>.  rinn-iii-.  art-  m  pr  ',;ress  upon  (he  gn>«th  of 
plants  in  willow  humuK  —  N  'tc  nn  the  plants  distributed  by  the 
Cambridge  dust-cails,  by  !  H.  Hurl-ill. — The  street-sweepings 
of  Cambridge  have  of  Lite  h«en  spica  i  on  Coe  Fen  for  the  pur- 
pose of  rai-irir;  ih'j  level.  From  thi^  niairrl.T;  '■[■rinj;  '.he  plan's 
whose  seed*  tuvt-  hifii  scitered  in  the  dus,4  i»i  the  joiids.  Of 
iht-se,  99  specify  .'\riii  one  va'iety  have  oeen  collected.  No  less 
than  39  per  Cciif.  are  species  whose  dissemination  has  been 
;  effected  directly  or  indirectly  by  Man,  being  either  used  for  food 
or  maintained  in  the  gardens.  The  oiher  species  are  almost  all 
such  ai  scad  freely  00  roadiidet,  and  have  lor  tbe  most  part  very 
light  Mcda. 

DtfntiK. 

Royal  Dublin  Society,  May  17.— Prof.  G.  F.  Fitzgerald, 
F.R.S.,  in  tbe  chair.— Dr.  G.  Juhn>iunc  Sioney,  F.R.S.,  read 
a  paparon  tlM  canteof  tim-spots.  la  this  coaununicatioB  the 
author  icealad ancotkm  mihe eaplanaiion  of snn-tpois  which 
,  he  had  offiired  in  18(7,  in  «  pi^r  on  tlw  phyMc.^:  constitution 
;  of  tba  sail  and  slam,  publitbed  in  the  Proceeding,  uf  the  Koyal 
i  Society,  Ho,  105,  1868.  He  pointed  nut  that  the  diicovariaa 
I  since  made  dirough  the  spectroscope,  and  the  details  of  the 
I  photosphere  revealed  to  us  in  the  photographs  laken  by  Prof. 
I  Janssen  at  Meudon,  have  brought  to  light  striking  conftrmalions 
of  this  explanation.  The  photosphere,  according  to  the  author's 
view,  consists  of  incandescent  sooty  clouds,  and  the  cloudy 
regions  constitute  tbe  br%ht  patches  »een  in  Prof  janssen'* 
phott>giaph»,  each  of  which  is  in  general  some  hundreds  of 
miles  broad  and  several  hundreds  of  miles  lung.  Inasmuch  as 
(he  greater  part  of  the  radiation  emanates  from  them,  they  must 
form  a  stratum  of  minimum  temperature.  In  the  interstices 
between  the  patches  and  in  tho»e  larger  openings  which  are 
known  -is  sun-spot^,  a  Icci^  luminous  background  is  brought  into 
view,  rill-  i<  ciitici  :i  sr.:  iod  layer  of  cloud  which  is  of  trans- 
parent material  like  tern  si  1  iii!  clouds,  or  it  is  n  pT^stion  in  which 
both  the  density  suddenly  hocDiiics  (jrcatt-r  .-iinl  niwl  it  h  iticrc 
isasudden  transition  (mm  tr.anspiuent  aliuo-.[..httc  ah  .vv  to 
opacity  beneath.  This  would  present  the  appearance  if  ilie 
reflecting  surface  of  a  molten  uccan.  Now,  by  the  "Law  of 
I'.xch.iiiges,"  such  an  ocean  as  is  supi  istii  by  the  second 
hy|K)theii-,  being  capable  of  reflec'inc;  iriti  it  i-.i  li^^ht  abundantly, 
or  such  a  cloud  of  lr:\nspirciil  iii.il  tnnl  a-,  i-  Mi|sii<ivr.  |  l  y  the 
fifNt  hypothesis,  being  cap.i'tle  ul  scattciin^;  mciucnt  light 
.il'unJantly,  would  either  of  them  radiate  much  less  abundantly 
than  the  sooty  clouds  which  constitute  the  photosphere,  and 
would  therefore  appear  black  in  comparison,  whether  at  tbe 
i-ame  temperature,  or  at  higher  temperatures  up  to  a  certain  Unit. 
I  One  or  other  of  these,  then,  appears  to  be  that  dark  backgrannd 
seeo  in  sun-spouandinthe  intervals  btlsrcen  the  patches  oiphoto- 
ipbere.  Tbe  appearanoe  of  pennmbn  seen  iq  most  sun  spots 
and  in  many  of  tiie  intenab between  tfaopaicibes  of  phutosphtfo 
wonid  be  prcsenied  wfaeraver  tbe  sooty  doikls  are  thin,  and  not 
sesdiac  down  ibe  abandant  tbowen  which  teem  elsewhere  to 
pravaii,  and  which  in  facnlx  are  cootinuous  over  immense  spaces. 
—Mr.  Thomas  Pmton  attracted  the  attention  of  the  Society  to 
a  simple,  direct,  and  perfectly  general  method  of  exprrssing 
the  emcicacy  of  a  reversible  engio'-  in  terms  of  (he  tempeiature> 
of  the  source  and  refrigerator.  He  also  mentioned  that  the 
cycle  originally  described  by  Carnot  require*  no  correction,  and 
depends  on  no  theory  of  heat.  Carnot  begins  with  an  adialutic 
transformation,  and  his  cycle  consequently  possesses  all  the 
I  advantages  of  the  "corrected"  cycle  proposed  by  Maswdl. 
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The  c  'inmoniy  accepted  version  ofCarao'.'s  melliod  is  therefore 
nn  iniustice  to  the  cdebinted  mithor  of  "  The  Motive  Power  of 

Heat.  " 

Paris. 

Academy  of  Sciences,  May  29. — M.  dc  Lacazc-Duthiers  in 
Ihe  chair. —Studies  on  diffraction  ^{ratings  ;  focal  Anomalies,  by 

M.  A,  *"ornu.  Gratinf;-;,  alihriii|;h  trustworthy  eni>ui;h  to  \tt 
used  f  ir  i!clcrRiin:ni;  wave  lengths  of  li(;ht,  yet  present  %'ariouH 
anomalies  whicli  mij^ht  ra^t  snns'-  \V<\\\\\  uixin  the  rlgiur  of  the 
optical  princnilcs  u|>i)n  which  "Ik-'t  cansiniction  is  lia«ed.  In 
or<lcr  to  study  tlie-c  perturhn'.ions  in  detail  and  "to  eliminate 
the  attendant  errors,  M.  (  ornu  CDnstruclcd  a  machine  for  the 
automatic  rulini;  of  lines  spaced  acturdiii;;  to  fixed  laws,  so  as 
111  produce  and  exag^crale  at  will  the  anomalit-s  whose  otitiin 
was  to  he  verified.    Thus  the  sys!emalic  error  in  the  ixisition 

of  llir   f'iCn-.   nf    ,|  ill'.;l[;i-s    \s.>-i   I  <•  1 1  UCt"' 1    lo   tWO  distinct 

and  jnircly  gcomc'.ncal  causes:  In  jilanc  gratings,  lo  the  exist- 
ence of  a  feeble  curvature  of  the  ruled  surface  ;  in  a  plain  or 
curved  grating,  lo  the  existence  of  a  rc);ular  variation  in  the 
dktenoe  apart  of  the  lines.  In  mo>t  cases  these  two  causes  co- 
esiit,  which  makes  the  laws  of  the  optical  phenomenon  highly 
ooiaplet.— Oa  th«  troUtiUnlioa  of  sUicn  and  siieoni*,  ud  th« 
itBwethm  of  tlwK  oompowidibT  cwbon.  by  M.  Henri  Monmn 

iiee  Notci).— Piepentlon  in  the  electric  faraaoe  of  some  re- 
irnetoiT  nctals:  tanesien,  molybdennm,  vundnra,  by  M. 
Henri  moisnn  (see  Notes).— On  the  preperation  of  zirconium 
and  thoriom,  by  M.  L.  Troott.  An  intimate  mixlore  of  xir- 
conin  nod  finely  comminuted  sugar  charcoal,  the  former  being 
in  esCCttt  It  strongly  compressed  into  small  discs  and  placed  in 
•  carbon  retort.  It  is  then  sulijected  to  the  action  of  the 
voltaic  arc  supplied  by  a  current  of  35  amperes  and  70  volts, 
the  retort  being  placed  in  a  closed  chamber  traversed  hy  a  slow 
current  of  car^nic  acid,  so  as  to  prevent  the  air  from  burning 
and  retransforroini;  Ihe  metal  into  liiconia.  The  leduclion  i* 
immediate,  and  gives  rise  to  small  metallic  masses  which  are 
not  pure  zirconium,  hut  a  true  carl.^irct  <if  yirctmiuin,  c  irresjiond- 
ing  to  the  formula  /.iCj.  If  the  cailnin  n-juit  liin-d  wuh 
zirconta  the  ingot  is  gratlually  freed  from  cariioii,  and  leaves  the 
pure  metal  behind.  This  has  a  steel  giey  c  dour  ami  is  ex- 
tremely hard.  It  scratches  glass  deeply,  and  is  untouched  by 
thebc'>i  lilcs.  In  air  it  is  unaltered  at  ordinary  tempeialmcs. 
At  a  nd  heat  it  oxidises  at  the  surface  if  containing  little  carh.in, 
but  1  urni  brightly  if  containing  mi:,h.  I;  <>  wA.  ullacked  by 
acjd-.  except  hy  hydrofluoric  acid,  which  acts  even  if  greatly 
diluted,  'rhornim  is  prepared  in  an  ex.ictly  si  uilar  way  from 
the  chloride.  The  reduction  takes  place  more  readily,  giving 
rise  to  a  carhnret,  ThC,.  The  metal  is  very  brittle,  end  lest 
hard  than  zireoniam.  It  decomposes  water  in  the  cold,  evoWfng 
Iwdtoyn  and  a  hydmcarhon  of  pungent  odoor.    Ill  OOttUct 

mh  wr  it  gradually  swells  up  and  fermt  n  powder  wkidi  bnras 
with  greater  npiditr  «ad  farightncss  than  lirooainni.— Ofaeem- 
ttont  oa  the  volalwwifon  of  tlliea.  >)  frofcs  of  M.  MoiiaaB't 
oonmnnkat  ion. — On  the  phenscile  of  Salnt^Cbrittophe  en 
Oinu»,  by  MM.  A.  Dcs  Cloiteaox  and  A.  Laerofai. — On 
Otdinary  differential  equations  which  |Mvsse«s  fundamental  systems 
of  integrals,  by  M.  Sophus  Lie. — The  total  solar  eclipse  ob- 
served at  Fuitdium  (Senegal)  on  April  16,  1893,  by  M  N. 
Cocolesco. — On  geometrical  properties  which  only  depend  upon 
spherical  representation,  by  .M.  C.  Gutchard. — On  surfaces 
with  lines  of  curvature  plane  in  both  systems  and  isolhermals, 
b^  M.  Th.  Caronnet. — Theorems  relaiirg  to  analytical  func- 
tiont  of  n  dimensions,  by  .M.  G.  Scheflcrs. — On  a  general 
property  of  fields  a<lmiltini.:  of  a  potential,  hy  M.  Vaschy. — On 
the  deiisitiei  of  snasc  i  i-<  ^  and  ihe  comjxisition  of  water,  by 
M.  A.  Leiiuc. — On  the  rii^iJiiy  of  liquids,  by  M.  J.  Colin. — 
Action  of  acetic  anhydride  11,1111  liri:iliil  ;  r ,jii,(,)r unijon  into 
geraniiil,  liy  M.  (i.  lioucliaTd.il  .\  (general  meth  od  for  the 
analysis  of  buttets,  liy  M.  Kauul  lirulli. — On  the  l'ii> '•ii>l  i..;y  of 
the  crayfish,  hy  M.  1..  Cui  not.  —  Mechanism  of  the  hypcrplasic 
process  in  epithelial  turnout-;  aiipI.j.T i  m-,  by  M.  Fabrc- 
|)omergue  —  Keiearches  on  the  nui-liMcaiions  of  the  excretion 
of  uica  in  the  course  of  certain  surgical  malailies.  and  especially 
after  great  operations  ;  consequences  from  the  |)oint  of  view  of 
therapeutics  and  traatnent  amr  opcrationi,  bjr  U.  Jmt  Cbam- 
pionniire. 

Bekmn. 

Physical  Society,  May  12. — Presidents,  at  first  Prof. 
Kundt,  and  later  I'rof.  du  Bois  Rcymond.— Dr.  E.  Pring. 
sheim  gave  an  account  uf  his  further  reiearcbei  on  the 


cause  of  the  emission  uf  li,;ht  by  heated  gases.  By  the  method 
already  employed  fir  ,11 'mm  (see  Nature,  vol.  xlv.,  p.  312) 
he  had  recently  icsteil  the  vapours  of  lithium,  thallium,  and 
pota^-ium.  At  the  highest  tempcr.iture,  at  which  nickel  was 
fused,  the  vapours  of  these  metnis  similarly  gave  an  emission- 
spectrum  following  on  the  .Tlisnrplion  spectrum  as  lor.g  as 
reduction  processe.s  were  excluded.  They  at  once  showed  their 
characteristic  spectral  lines  as  soon  as  the  salt  used,  or  the 
silictle  formed  from  the  metal  in  contact  with  the  surface  of  the 
porcelain  lube,  was  reduced  either  by  hydrogen,  by  the  metal 
Itself,  or  by  iron.  The  experiment  of  Dewar  and  Livcing,  in 
which,  by  heating  litbinm  with  potassium  and  sodium  in  an 
atmosphere  of  hydrogen  in  an  iron  tube,  they  obtained  the 
lithhini'line,  was  explained  by  tht  tpeakar  na  dnn  to  tlin  above- 
named  cause,  vie,  a  compound  b  Rmaed  of  inn  and  lldiiaB, 
which  it  then  rednoednadeshlbila  both emistionaadabBarptwa. 
Dr.  Pringthein  cnodudcd  from  hit  esperimenta  ia  inppoct  of 
his  views  that  the  four  elements— lithium,  sodium,  tnallmn* 
and  potmaina— are  not  luminous  when  simply  heated  above 
the  temperature  of  the  flame  in  which  they  ordinarily  exhibit 
their  characteristic  spectra.  He  believed  rather  that  tb^  onljr 
show  enitaioo  and  abeorptioa  ipeetra  when  they  are  ia  the 
tiate  ramlting  fion  piooesMa  of  dmnieal  I 
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APPUED  CHEMISTRY. 

Dictionary  of  Applied  Chf  inisiry.  l!y  rri>f.  T.  E  Tht^rpe, 
F.R^.,  assisted  by  eminent  contributors.  Vol.  iii., 
conplctiiiK  iht  work  (London :  Lengmun,  1I93.) 

rHE  completion  of  Dr.  Thorpe's  Dictionnry,  upon 
which  both  men  of  science  and  of  practice  may 
trilb  truth  congratulate  him  and  his  contributom,  opens 
out  the  question  how  far  such  airork,  however  well  done, 
can  or  cannot  supply  the  needs  at  once  of  the  layman,  of 
ihe  scientific  man.  and  of  the  iii.inufarturer.  I'crhap^ 
this  standard  may  be  too  high  a  one  to  apply  to  any 
dngle  work,  and  jwl  1  think  (bat  in  numy  respects  these 
three  volumes  will  be  found  satisfactorily  to  fulfil  the  above 
requirements.  That  in  some  insianres  tbis  cannot  be 
said  (o  be  the  case  is  not  only  not  to  be  wondered  at  but 
atnott  to  be  expected,  when  we  remember  the  extent  of 
the  pound  covered,  the  compleMty  of  the  questions  con- 
sidered, and,  above  all,  the  difficulty  wliich  persons  not 
actually  engaged  in  the  various  industries  experience  in 
lAlauring  the  latest  details  of  new  and  improved  methods 
and  processes.  In  looking  through  this  volume  one  is 
»tnick  with  the  care  which  the  editor  has  taken  to  carry 
o«t  the  condition  that  the  articles  on  special  manufactures 
ought  to  be  written  by  scientilk  men  who  are  thcmselTea 
engaged  in  conducting  the  industry,  ratlier  than  by  those 
who  can  only  look  on  those  questions  from  outside. 
To  give  examples  of  this  is  easy.  Take  the  article  on 
Borsx  (Scdium  Borate)  written  by  Mr.  K.  L.  Fleming. 
The  reader  will  at  once  see,  by  comparing  this  with  any 
dcKriptions  of  the  process  of  preparing  borax  given 
;r,  ilie  icxt-bouks,  tliat  thi^  article  is  full  of  data 
vbich  have  hitherto  been  either  ignored  or  incorrectly 
given.  Again  "Sugar,"  written  by  Messn.  Newlands,  | 
exlending  over  t^^'enty  two  pages,  is  a  typical  case  j 
of  descriptions  of  processes  written  by  persons  well 
acquainted  with  the  details  of  the  operations  and  ahk 
10  describe  them  dearly,  and,  what  is  important, 
care  has  been  taken  to  illustrate  the  article  by  ex- 
cfllent  fi^'ures  of  plant.  Closely  conneiteci  with 
ibis  subject,  and  also  admirably  treated  by  Mr. 
Hcfon,  a  practical  authority,  to  whom  we  likewise 
owe  an  exhaustive  article  on  saccharimetry  not  to  be 
equalled  in  any  work  of  the  kind,  is  a  description  of  starch 
manufacture,  in  which  the  newest  processes  are  described  ^ 
and  the  construction  of  the  most  recent  apparatus  well 
ilMwn.  Then  the  anicles,  **  Pottery"  and  **  Porcelain," 
wrir.enby  Mr.  Ilurton.of  Wedgwoods,  is  another  example 
of  processes  described  by  one  who  knows  what  he  is  writ- 
ing about.  Another  remarkable  instance  of  the  same 
dHDg  is  that  of  the  article,  "  Phosphorus,  '  by  Dr.  J.  B. 
Readman.  Hitherto  the  detail  of  phosphorus  manufac. 
lute  has  been  a  mare  ihiwium  to  the  scientific  world 
and  so  well  have  the  secrets  of  the  trade  been  kept,  that  in 
M  treatise,  whether  purely  scientific  or  otherwise,  have 
ihe  pirticul.irs  of  the  production  of  phosphorus  been 
hitherto  made  known.  Now  for  the  first  time  we  have, 
from  the  pan  of  one  who  was  himself  engaged  in  the  in- 
deatiy,  a  complete  description  not  only  of  the  methods 
adopted  for  makiaf  both  white  aad  ted  phosphorus,  but 
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likewise  the  man  ifjcturln,;  dct  aih  .IS  to  yich!,  which  are 
invaluable.  It  seems  that  the  explanation  given  in  the 
books  as  to  the  preparation  of  tbis  important  dement  haa 
been  altogether  wrong.  It  has  been  generally  supposed 
that  only  so  much  sulphuric  acid  is  added  to  the  bone- 
phosphate  as  will  form  the  acid  phosphate,  CaH4(P0«)t, 
and  that  this  yields  meupbosphate,  Ca(?0])t,wben  heaued  * 
to  redness,  so  that  when  this  latter  is  distilled  with  diar* 
coal  only  two-thirds  of  the  phosphorus  are  reduced,  and 
one-third  remains  behind  as  tricalcium  phosphate.  This 
view  turns  out  to  be  wholly  incorrect  In  practice 
enough  sulphuric  acid  is  added  to  convert  all  the  lime 
present  into  sulphate,  so  that  it  is  metaphosphoric  acid, 
(HFOJ,  and  not  calcium  mct,ipho-,pha*.c,  which  on  dis- 
tillation with  charcoal  gives  phosphorus,  and  the  yield 
amounts  to  about  6t  per  cent  of  the  theoretical. 

In  a  notice  like  the  present  it  is  not  possible  to  do 
more  than  tu  run  thcuugb  a  few  of  the  most  interesting 
articles  in  alphabetical  order.  I  take  first  that  on  Oil^bf 
Mr.  A.  H.  Alien,  of  Sheffield,  an  authority  on  this  some- 
what difficult  subject.  No  less  than  thirty-eight  pages 
are  devoted  to  the  description  of  fixed  o:U  and  fats, 
especially  with  respect  to  their  classification  and  identifi- 
cation by  analysis,  in  which  the  newest  and  most 
improved  methods  are  given.  I  fail,  however,  to  find  the 
name  of  Chevreul  mentioned,  to  whom  chemistry  owes 
the  6rst  and  still  classical  research  on  fats.  Then  1  next 
take  "  Oxalic  Acid  and  the  OxalateSi"  a  short  article  by 
the  editor,  whose  valuable  contributions,  be  it  here  said, 
form  no  inconsiderable  fraction  of  the  total  1038  pages. 
He  has  not  stated  the  interesting  fact  quoted  in  the  report 
published  by  Drs.  Schunck,  Smith,  and  myself  in  186a, 
which,  although  ancient  history,  is  still  true,  that  from  two 
pounds  of  sawdust  no  less  than  one  pound  of  crystallised 
oxalic  .icid  is  obt.iintd  by  Dale's  process.  Nor  do  I  find 
any  mention  of  manganese  oxalate,  which  is  now  a  market* 
able  product,  and  is  used  as  a  drying  agent  for  oils,  and 
has  the  advantage  over  the  other  "  driers,"  inasmuch  .is 
they  colour  the  oil,  whereas  manganese  ox.Uatc  can  be 
used  so  as  to  yield  an  almoflt  COhMirless  drying  oil. 
Omissions  surh  a;  these  are,  as  I  have  said,  not  to  be 
wondered  at,  anti  I  quote  them  with  the  object  of  pointing 
out  that  this  Dictionary,  adaiirable  as  it  is,  cannot  replace 
such  sources  of  information  on  applied  chemistry  as  the 
journal  of  the  Society  of  Chemical  Industry,  hat  that  it 
must  rather  be  considered  as  an  introduction  to  such  a 
mine  of  wealth  as  this  journal — which  I  may  call  a  child 
of  my  own— contains,  and  to  add,  as  1  feel  bound  to  do, 
that  some  of  the  writers  would  have  done  well  to  refer 
more  fully  to  its  twelve  volumes  before  completing  their 
articles. 

Next  comes  "  Oxygen,'  written  by  Dr.  L.  T.  Thome, 
of  Brin'a  Oxygen  Company,  and  here  I  may  notice  a 
misprint  on  p.  S3— and  say  that  such  misprints  are 
singularly  rare  throughout  the  book,  reflecting  great  credit 
on  both  editor  and  printer  which  has  puzzled  me.  In 
the  description  of  Robbin's  process  a  reference  is  given 
PJ>  t<]  f  43&  I  looked  in  vain  through  the  y«mnuU 
ftir  Praktische  Chemie,xs\^.  only  .iftersornetime  di-^covered 
that  F.J.  should  be  Ph.  vthc  l'h,tnn,ULUli,.ul  joumal). 
A  more  important  error  remains  to  be  noticed  in  this 
paragraph.  How  a  mixture  of  3  molj.  of  barium  chloride 
and  I  mol  ofpotasaiitn  Ucbromate,  on  treatment  with 
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sulphuric  acid  in  tht  t  old,  can  yield  oxygen  1  could  not 
understand  hut,  on  looking  up  the  ori^^inal  paper,  I  (Ind 
that  for  barium  chloride,  barium  peroxide  should  have 
been  printed.  Here  CrOj  and  H^(^j  mutually  decompose 
to  Cr.O  .ind  water,  whilst  pure  oxygen  denverl  irorn  b(i;h 
sources  comes  off.  This  inters^  ag  reaction  i»  not  a  new 
«oe,mitwasiisedbrBrodieia  185 1,  and  adverted  to  in  u 
lecture  by  Farad^iy  at  the  Roya!  Institution  ;  nor  does  it 
appear  la  be  t.ap,iblc  of  producing  oxygen  al  a  sulficiently 
low  cost  to  be  of  practical  value.  Of  course,  Dr.  Thome 
gives ao  excellent detchptioo  of  fiiin's  well-known  process 
bjr  which  rxygen  it  sotr  inaooftclin«d  on  a  large  scale,  but 
1  do  not  find  .uiy  statement  of  a  process  uhich  bids  i.ur  | 
to  compete  w  th  lii  iu,  viz.  Fanta's  improvement  on  i  essie 
du  Molay's  reaction,  by  which  oxygen  is  evolved  from 
manganate  of  soda  by  the  action  of  steam.  He  does 
indeed  refer  to  Du  Motay,  and  gives  the  cost  of  oxygen  pre- 
parcd  by  his  process  at  from  ^3  to  ^4  per  1000  cubic  feet, 
whereas  that  by  the  llria  process  is  given  as  front  y.  to 
7*-  I  cannot  help  thinldag  that  tttis  proportional  cost  is 
incorrec,  .i^  1  know  that  Fanta's  process,  the  patent  of 
which  appears  to  have  superseded  Bowman's,  is  now  in  ; 
practical  operation  at  the  Bradford  GtS  Wo(kS|  and  this  i 
would  scarcely  be  the  case  if  the  cost  were  as  great  as  I 
Dr.  Tborae  states. 

That  pure  oxygen  can  now  be  produced  at  low 
a  figure  as  y.  per  1000  cubic  feet  is  a  great  fact,  and  in- 
daoea  the  hope  that  we  may  ere  long  see  it  at  ir.  per  looo. 
In  thrjt  cnsc  the  use  -if  oxygen  to  heighten  the  tempera- 
ture of  cuinbusiion  would  become  general,  especially  for 
welding  and  riveting  of  steel  and  iron.  Even  now  its 
uses  are  spreading,  not  only  for  the  ozyhydroigen  light, 
bat  for  purifying  coa)>gas.  The  addition  of  from  o's  to 
roper  cent,  of  oxygen  to  crude  coal-gas  renders  its  puri- 
fication more  complete  and  easy,  as  thus  the  sulphur 
contpounds  are  reduced  to  12  grains  per  lOOO cubic  feet, 
and  lime  alone  sufHces  as  a  pttrifyiag  ngent.  Moreover, 
the  luminosity  of  the  gas  is  said  to  be  increased.  This 
appliiaiion  of  oxygen  is  on  its  iti.il  .it  certain  ^jasworks, 
but  it  has  to  be  shown  how  far  this  plan  of  adding  oxygen 
acta  mcHe  satisfactorily  than  the  much  cheaper  one  oif  the 
addition  of  air,  in  spite  of  the  small  loss  in  illuminating 
power  which  the  prcM^ncc  uJ.  atnioapheric  nitrogen  entails. 

Next  I  turn  to  ''Paper,"  by  Mr.  £.  J.  Bevan,  a  short 
but  good  article,  in  wliich  I  find  a  description,  in  which 
one  misses  some  ittustratitms,  of  the  method  of  recovering 
the  srjda  ii-ed  in  the  fircparation  of  the  esparto  .ind  other 
fibres  used  in  making  paper.  No  example  of  the  appli- 
catiofie  of  science  to  thte  wwhing  np  of  waste  products  is 
more  striking  than  this.  Before  the  introdttnion  of  the 
Rivers  Pollution  Act  of  1876,  nu  papcr-auikct  tl.oujfht  wf 
recovering  his  soda— all  the  liquors  went  to  pollute  the 
streams  on  which  the  works  are  situated.  Now  most 
paper-mills  recover  their  soda,  and  save  thereby  from  80 
to  85  per  cent,  of  ihi^  costly  article,  whilst  at  the  same 
time  they  have  diminished  the  nuisance  which  they 
caused  to  their  neighbours  on  the  stream  below  them. 
It  i")  hi^di  time  that  every  user  of  soda  for  disintegrating 
or  bleaching  fibres  of  all  kinds  should  be  prohibited  from 
thus  fouling  the  water,  and  that  the  application  of  the 
"  best  practicable  oieans  "  clause  were  rigidly  enforced  by 
all  local  authorities  interested  in  improving  the  quality 
of  the  water  of  our  rivers. 
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The  article  on  *'  Petroleum,"  by  Mr.  Boverton  Red- 
wood, is  another  instance  of  infomalton  given  by 
a  high  authority.  It  extends  over  forty  pnf:e$,  is 
up  to  date,  and  abundantly  illustrated.  "  I'hotography,'" 
by  Prol.  1.  M.  Tiinmson,  gives  a  clear  and  concise 
account  of  the  chief  processes  of  the  application  of 
photography  to  Hthography  and  mechanical  printing, 
now  becoming  more  .ind  more  perfect,  and  the  article 
concludes  by  giving  a  list  of  the  more  important 
works  on  the  subject 

The  two  longest  aitieles  in  the  volume  are, as  might  be 
guessed,  Sodium  and  its  compounds,  occupying  93  p  iges 
and  .Sidphuric  Acid  and  its  relatives,  taking  up  84.  The 
manufacture  of  sodium  is  one  of  the  most  remarkable 
advances  of  the  time ;  not  kog  ago  it  conld  only  be  bought 
by  the  ounce,  and  at  an  exorbitantly  high  price,  noiv  an 
order  for  100  tons  will  be  executed  by  the  Aluminium 
I  oinp.iny.  of  ( Jidbury,  and  the  price  is  only  a  few  shillings 
a  pound.  Castner'a  process  for  making  sodium  is  foUy 
described,  bat  the  excellent  iUustrathms  ai«  only  of  his- 
toric interest,  in,ismuch  as  the  process  which  they  in- 
dicate has  lately  been  superseded  by  a  more  economic 
one.  The  article  on  .Sodium  Chloride  is  of  a  most  com- 
plete and  trustworthy  character,  and  has  been  written  b> 
Mr.  J.  1.  Watts,  of  Messrs.  Brunner,  Mond,  and  Co.,  where 
he  li.is  had  ain|>lc  oppottaniiici  of  making  himself  master 
of  every  deuU  of  the  processes  be  describes.  Snl^nr 
and  Sulphuric  Add  aie  Interesting  articles  by  Dr.  Alder- 
Wright,  who  adds  to  his  wicmitic  knowledge  practical 
experience  of  the  manufacture.  1  cannot  pretend  to  dis- 
cuis  the  merits— which  are  great— of  these  articles  I 
will  only  remark  that  they  contain  information  up  to  date, 
and  I  am  gkd  to  see  that  Dr.  W  ngtu  has  consulted  the 
yourna!  of  Ch.  mLai  Indushj,  and  has  given  the  readers 
of  the  Dictionary  an  opportunity  of  iKcoming  acquainted 
with  Dr.  Hurter's  researches  on  the  chemistry  of  the 
leaden  chamber,  published  in  that  journal 

The  important  article  "Water"  is  coniubutcd,  as  it 
should  be,  by  I'rof.  Percy  Frankland.  With  regard  tO 
this  able  aitick,  extending  over  fifty-five  pages^  J  have  to 
lemark  that  the  author,  whilst  giving  an  excellent  account 
of  the  chemistry  of  water,  seems  to  have  forgotten  that  he 
is  writing  an  article  u\  a  dictionary  of  applied  and  not 
in  one  of  pure  chemistry.  Why,  for  example,  should  two 
pages  of  valuable  space  be  taken  up  by  a  long  table  of  the 
tension  of  aqueous  vapour?  Nor  is  it  clear  tha; 
many  analvsei  of  miner.d  waters  need  be  quoted,  no  less 
than  fifteen  pages  being  taken  up  by  ubular  matter.  On 
the  ether  hand,  greater  prominence  m^t  well  have  been 
given  to  more  technical  details  of  the  v.irious  methods  of 
water  parincation.  Here  I  think  that  the  author  might 
havegivcn  some  extracts  from  the  volumes  of  the  Chemical 
industry  Society  with  profit,  where,  as  he  well  knows, 
much  new  and  important  information  Is  to  be  found. 
There  is  not  a  ^inyle  diagram  or  illustration  in  this 
article  showing  the  arrangemenU  proposed  for  filtration 
or  other  means  of  purifying  water;  thus,  whilst  the 
author  refers  to  the  "  Stanhope  "  purific,  he  jivcs  no 
drawing  to  explain  its  construction.  Pro).  Itldca  s  im- 
portant experiments  on  the  corrosive  action  of  water  OD 
brass  and  copper  are  not  referred  to,  a  classical  subject 
originally  investigated  by  Davy  in  1124,  and  reported 
upon  by  him  to  the  Admiralty  of  that  day.  Nor  is  the 
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papvr  of  Mr.  V.  C.  DriflMd  on  the  practical  detaib  on 

the  use  of  carbonate  of  so:ia  fnr  softening:  water  for 
boilers,  important  to  ever>-  manufacturer,  mentioned. 
Points  such  as  these,  which  I  might  multiply,  are  needed 
by  the  practical  nun,  and  ought  to  have  found  a  place  in 
such  a  work. 

Last,  b-jt  not  least,  I  will  refer  to  the  article  on 
"  Wine,"  written  by  Prof.  Thorpe,  which  is  of  inicrest 
as  giving  a  luminous  account  of  vintage  and  vinification, 
and  of  the  chemical  changes  which  the  vegeUble  acids 
present  in  the  f^rape  undergo  during  the  process  of  wine- 
making.  I  miss,  however,  reference  to  the  I'.isicuris.ition 
of  wine  and  to  the  classical  researches  of  the  great  French 
chemist  on  the  diseases  of  wine.  Perhaps,  however,  the 
editor  has  rightly  conceivcf^  that  such  matters,  however 
important,  do  not  quite  come  within  the  scope  of  "  ap- 
plied cbemi:.iiy,'  and  that  the  omission  is  intentional.  I 
should  have  liked  to  refer  to  many  other  matters  of  inter- 
est with  which  this  vohime  teems,  but  t  have  compassion 
on  your  space  A^ain  1  con^r.itiihitc  all  concerned  in 
the  production  of  this  Dictiooar)',  which  will,  1  feel  sure, 
loDg  coatinue  as  the  ftandard  work  in  our  language. 

H.  E.  Roscoa. 


A   POPULAR  ATLAS. 

The  Um-.>ersal  Alias.  Containing  1 17  P.iges  of  Maps 
and  an  Alphi^tical  Index  of  125,1000  Names.  (London, 
P.tris,  and  Melbourne  PubKaked  fox  (be  Atlas  Pub- 
lishing Comp.any,  Umltedt  byCusdl  and  Compaiiy, 
Limited,  1893.) 

THIS  Atlas,  published  in  a  strong  cloth  binding  at 
'ot.  nei.  is  certainly  unique  in  the  liriush  Market, 
and  ui  its  serial  form  it  has  already  obuined  a  deservedly 
wide  circulation. 

There  is  no  kind  of  publication  of  which  the  British 
public  is  so  ignorant  as  a  map,  and  the  fact  that 
lew  purchasers  can  tell  the  difference  between  a  good 
nup  and  a  bad  one  has  produced  its  natural  etfects.  One 
of  these  is  that  the  reviews  of  atlases  in  literary  journals 
and  the  daity  press  are  usually  charnctcrised  by  a  tone 
of  forced  praise,  and  rarely  go  beyond  free  quotation 
from  the  publishct^  picfiMe  or  prospectus,  tt  is  oum 
difficult  to  review  a  map  than  a  book  on  account  of 
the  Immense  amount  of  concentrated  information  it 
contain:.,  and  even  tliD^c  who  are  ( uin[)etenl  for  the 
task  are  often  inclined  to  shrink  from  the  cioee  study 
and  careful  comparison  which  are  necessary.  The 
<iuality  and  price  of  the  i'rtt:\-r:a'  Af'u  are  so  unusual 
that  we  fee!  jii^iitii  d  m  examining  it  with  some  care,  and 
in  oftenn;,'  a  few  -iiiggcstions  for  its  further  Improvement. 

The  work  is  published  for  an  unknown  company  by 
Messrs.  CaaselL  There  is  no  hint  as  to  who  designed  the 
atlas  or  drew  the  maps  or  engraved  the  plates,  or  pro- 
duced the  boolc  The  only  indication  borne  by  each 
sheet  is  "  Prmied  in  Leipiig."  German  map-printers  are 
;^ooi3.  but  there  are  aliases  in.idc  in  Londnn  and  Edin- 
borgh  which  are  mucis  better  than  this ;  unfortunately  they 
ari  also  much  moi  e  ex  .tensive.  One  effect  oTthe  present 
publication  will,  «e  h  ipe,  be  to  call  forth  nntive  wark 
designed  so  as  to  hold  ,its  own  in  cost  as  well  as  quality 
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with  that  of  Germany.  Meanwhile  the  Univtr>^'U  Atlas 
deserves  success  as  a  pioneer.  Westrongly  object,however, 
to  the  practice— not  unknown  to  some  British  mapmakers 

— of  issuing  the  work  of  trained  scientific  men  without 
acknowledgment  ;  andof  republishing  earlier  maps  with- 
out mentioning  the  fact.  If  Messrs.  Cassell  had  bound 
up  with  the  Atlas  the  "  history/'  which  they  print  as« 
separate  advertisement,  and  if  the  name  of  the  printer  to 
whom  the  crctliuible  appearance  of  the  work  is  due 
appeared  upon  it,  we  would  have  almost  unqualified 
praise  to  bestow  on  them.  As  it  is,  however,  we  must 
plainly  sav  that  they  have  not  clone  jnsiirc  either  to  the 
meiuuty  of  Andree,  who  prepared  the  wr-giual  iiidps,  or 
to  the  skill  of  Mr.  W.  J.  Turner,  who  so  admirably  trans- 
lated them,  or  even  to  the  enterprise  of  Air.  H.  O.  Amokl- 
Forster,  the  chairman  and  presumably  the  promoter  of 
the  publ^shui^  ton>pany.  We  re>;rei  a'so  that  Messrs. 
Cassell  did  not  entrust  the  printing  to  some  firm  in  this 
country ;  allbougb  the  first  cost  might  have  been  greatar, 
wc  dn  not  believe  that  tlic  profit  would  ttltimatiely  prove 

less. 

Not  knowing  who  the  editor  of  the  English  edition  of 
the  Atlas  is,  we  must  blame  the  publishers  for  failing  to 
adjust  the  bahnce  of  represehtation  to  English  require- 
ments. (  lerniany  is  treated  with  undue  detail ;  the  I'nited 
Kingdom  is  not  adequately  shown.    Large  parts  ui  Ger- 
numiyare  given  on  the  scale  of  i:  870^000;  no  part  of 
Great  Rritain  is  shown  larger  than  i  :  1,000,000.    No  en- 
largements of  English  industrial  regions,  or  the  environs 
of  IJruish  towns  appear,  altliou;;h  Andree's  German  edi- 
tion contains  two  on  the  scale  1 :  jytfioo.   Many  of  the 
Continental  sheets,  on  the  other  hand,  are  crowded  with 
valuable  insets  giving  details  of  special  districts.  The 
Colonies  are,  on  the  w  hole,  very  well  shown  ;  Canada  has 
a  fair  am junt  of  space,  Africa  is  lavishly  treatcdf  and 
India  is  dearly  mapped, altboitgb  the  scale  is  oonpm- 
tively  small.  But  Queensland,  New  Zealand  and  Tas- 
mania, British  Guiana,  and  all  thrsuiall  A-^iatic  colonies, 
have  been  slighted.   It  is  interesting,  however,  to  find 
Fiji,  Samoa,  and  the  West  Imfics  given  on  a  scale  making 
each  island  show  as  a  visible  disc,  which  displays  some 
little  topographical  detail.    We  would  suggest  ihat  the 
neglected  parts  of  the  empire,  some  of  the  more  import* 
I  ant  South  American  States  (the  delineation  of  which  is 
I  far  too  small),  and  the  central  part  of  the  United  States, 
should  have  more  space  devoicJ  to  them.    R'_>otn  mighi 
be  provided  by  suppressing  the  large  scale  map  of  Alsace- 
Lorraine,  and  the  lather  binned  map  of  Hungary  on 
p.  51  (also  Bohemia,  p.        which  have  the  scale  of 
I  :  2,500,000,  and  show  scarce! j  more  detail  than  does  the 
general  map  of  Austria- Hungary,  pp.  47, 48,  which  is  on 
the  very  similar  scale  of  t :  3,750y0oa 

It  is  undesirable  to  enter  into  a  minute  criticism  of 
individual  maps, for  the  best  workers  (  annot  avoid  occa- 
sional mistakes,  and  the  most  diligent  revision  has  hard 
work  to  keep  pace  with  the  unceasing  changes  of  rail- 
ways, populations,  and  boundaries.  We  may  notice, 
however,  that  Aberdeen,  Bolton,  Cardiff,  Croydon, 
I'rcston,  and  Reims  have  now  populations  exceeding 
loo/MO,  and  should  be  designated  by  the  special  sign  set 
apart  (or  towns  of  the  first  magnitude.  Rosa  and  Cromarty 
'  have  ceased  lo  tvist  as  separate  counties,  and  the  carcbe- 
\  Stowed  on  colouring  and  lettering  the  detached[  fragments 
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of  these  and  other  coundos  in  Si  oiland  is  C'>n -eqaeath 
thrown  away.  The  railways  and  telegraphs  of  South 
Africa  are  far  behind  (he  age,  the  Orange  Free  State  being 
shown  as  if  stilt  unJistufhe  !  by  the  engine's  whistle, 
The  cable  (p.  3,  u>  the  Cape  by  the  west  coast  is  on)_\ 
partly  $hown,  though  correctly  given  in  the  German 
original ;  and  the  Bernuidaa  ai«  now  in  electrical  touch 
with  the  world,  though  thtt  does  not  appear  on  the  map. 
Tu-  rc  -ire  surprismi;!)'  fov  errors  of  spellinjj,  and  for 
the  general  purposes  of  the  newspaper  reader  the  atlas 
is  enjiiMQtly  serviceable. 

Only  a  fe«'  physical  maps  are  given,  includin,'  two 
pages  of  familiar  and  rather  feeble  astronomical  diagrams, 
the  use  of  which  must  be  very  slight.  The  world  in 
iieinispheres  is  shown  with  an  attempt  at  orograpbical 
colouring  on  the  land,  and  there  are  Imthymetrleal  charts 
of  the  Atl.intic  and  Pacific  Oceans.  The  latter  arc  some 
what  remarkable  The  contour  lines  of  depth  are  given 
as  ito,  itoo,  saoo,  2750,  and  3300  fothoms,  those  odd 
numbers  corresponding  of  course  to  even  depths  in  metres, 
but  the  occasional  soundings  dotted  over  the  surface  are 
Slated  not  in  fath(j  ;>s,  but  in  fee  .  Similarly  the  one 
^mall  climate  map  shows  isoibenns  drawn  to  represent 
centtgfade  degrees,  bat  lettered  with  (he  approximaie 
Fahrenheit  ciniivulents  The  system  of  showing  the 
winds  on  this  map  is  arbitrary,  and  the  arrangement  it 
implies  is  unnatural.  The  physical  mape  might  indeed 
be  excited  without  serious  loss. 

The  plan  of  printing  the  hill-shading— usually  much 
generalised —  in  brown,  ihroas  out  the  black  lettering, 
admirably,  while  the  rivers  and  railways  are  veryclearly 
shown  in  most  cases.  The  importance  of  clear  maps  in 
following  any  movement  or  distribution  cannot  be  over- 
esiiiuaied,  and  the  .Switzerland  (pp.  53,  51),  Caucasas 
(p.  71),  and  Greece  (p.  73),  in  this  alias  are  beautif  il 
examples  of  artistic  worlc,  embodying  ampte  deuil  with- 
out confusion. 


OUR  BOOK  SHELF. 

TfPtx  o/Ammal  Lfic.    By  St.  George  Mtvart,  F.R.S . 
(Looaoa :  Osgood,  Mcllvaine  and  Ca,  1893.) 

It  is  reported  of  a  negro  jireacher  that,  h.iv.nLj  o  ni:;ed 
to  note  the  source  of  his  text,  he  counselled  his  hcareri 
to  search  diligently  lor  it,a;iuruijj  ihcni  that  in  do.ng  *o 
they  would  find  many  other  text?  wtitch  wujid  be  lor 
their  souls' good.  Wc  arc  reminded  of  this  anecdote  in 
reading  I'rof.  Mi  van's  new  book  on  popular  natural 
history.  In  our  search  for  the  types  given  in  the  table  of 
contents  we  have  been  rewarded  by  finding  a  pleasing 
description  of  a  goodly  number  of  thehigher  animals.  At 
the  b^finning  of  the  fourth  chapter  we  are  told  that  the 
bull>frog  has  been  selected  as  one  type  of  animal  life  in 
order  to  introduce  the  group  of  Batraehia.  Ve ry  1  i  1 1  le  i s 
said,  however,  about  the buH^frog  himself,  though  there 
is  a  figure  of  him  in  a  depiecating  attitude  suggestive  of 
some  appreciation  on  (he  part  of  the  artist  of  the  some- 
what shabby  treatment  this  Batracbian  elect  has  received. 
But  there  h  much  interesting  matter  concerning  am- 
phibians of  ail  kinds,  ilKibtraicd  by  rclVrcncc  to,  or  short 
descriptions  of,  some  twenty  jjencra.  The  first 
chapter  is  headed  "Monkeys";  and  similar  head- 
ings would,  we  think,  have  been  more  appropriate 
throughout  A-i  it  is,  the  animal  named  is,  in  each 
case,  merely  a  convenient  startiog-pointfor  the  considera- 
tion of  the  group  to  which  it  beJonga.  We  do  not  know 
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whetlier  the  ( li.spters  embodied  in  the  book  have  alre.idy 
done  service  in  any  form  m  America,  but  the  amm.ils 
iclectcd  suggest  that  such  may  have  been  the  case.  We 
have  the  opossum, the  turkey,  the  buli-frojj.thc  rattlesnake, 
the  Carolina  bat,  the  .Xmcncan  bison,  the  racoon,  the 
siotti,  and  the  sea-hon ;  while  the  chapter  which  de.ils 
with, or  starts  with,  the  list-named  animal  begins  thus 
"  The  sea-lion  is  a  beast  the  sight  of  which  rouu  be 
familiar  to  very  many  Americans.*'  The  term  "nnimal 
life  "  of  the  title  of  the  work  is  shown  by  the  contents  to 
be  applied  to  the  dactylate  vcrtebtata  only,  three*lbaftlis 
of  the  volume  being  devoted  to  mammals,  ot  beasts  as 
the  author  prefers  to  call  ttiem. 

U  nfottunatdy  the  proofs  have  been  carelessly  corrected, 
so  that  misprints  {e^,  llesbating  beasts,  p.  209),  emtrs 
of  fact  {f.g.  that  has  recently  been  discovered 

in  America,  p  60),  grammatical  errors  [f.^.  only  Iwo 
kinds  of  elephant  now  exists, p.  ni"  •  .arcilandant  "and  * 
before'  which,'  p  217),  and  inele^ancies  (a;,  python- 
like  headed  reptiles,  p.  I4')  :  the  blind  worm  is  popni.irly 
reported  as  being  tieadly  poiMin,  p.  146)  have  been 
suffered  to  remain.  Technical  terms  have,  as  far  a* 
possd)lc,  been  avoided  ,  but  it  is  qucstir>nablc  whether 
the  use  of  such  a  term  as  "  wmjj-wcd^'c  bone"  is  advis- 
able. Surely  those  who  can  take  in  such  names  of  places 
as  "  Eschscholiz  Bay,"  and  such  local  names  of  animals 
as  "  Catamiztii,"  could  swallow  "  aiisphenoid"  without 
serious  mental  indigestion 

For  the  rest  we  have  nothing  but  praise.  A  great  deal 
of  information  is  conveyed  in  a  pleasant  style.  The 
illustrations,  if  not  quite  all  that  could  be  dmired,  nre 
decidedly  above  the  average.  The  reiterated  aUusion  to 
the  possibly  independent  origin  of  simitar  stmctures  (or 
the  independent  origin  of  different  a(tuctnres,  as  it 
appears  on  p.  120}  is,  in  our  opinion,  not  out  of  place  in 
such  a  book.  Those  who  enjoy  a  smattering  of  knowledge, 
picked  up  from  popular  woiks,  are  apt  to  be  so  terribU- 
dogmatic  that  it  is  well  to  ur^'c  them  to  keep  their  min'is 
"  free  from  prejudice  and  ready  to  receive  all  and  any 
truth  which  may  be  demonstrable.''  C  Ll  M. 

SdeHet  TnuMnj^  in  Schools.    By  Dr.  Henry  Dyer. 
(London:  Blackte  and  Son,  1893  ) 

An  address  given  by  Dr.  i^enry  Dyer  on  science  teaching 
in  schools  has  been  amplified  and  is  now  published  in 
book  form.  The  points  dwelt  upon  appetl  particularly  to 
the  managersand  teachers  of  existing  elementary  schools, 
and  of  the  secondarv  and  technical  schools  now  being 
organised  in  all  parts  of  the  country.  In  an  appendix 
(which,  by  the  way,  is  almost  as  long  as  the  address  itselQ 
are  given  syllabuses  of  elementary  science  as  taught  under 
the  London  and  Leicester  School  Boards  and  (ho  cnnkula 
of  the  evening  classes  of  the  Glasgow  and  West  of  Scot* 
land  Technicu  CoUags.  A  commendable  leatufe  is  the 
insertion  of  the  courses  of  instruction  at  the  Ecole  4e. 
Commerce  et  de  Tissage  of  Lyons  and  the  Public 
Mercantile  Educational  Institute  of  Leipzig. 


LETTERS  TO  THE  EDITOR. 

[TJkt  BMUr  dim  mt  Md  himielj  reipmsiilt  for^pimtm  at- 
fntttd  fy  kit  tmrtipondtnti.    N<ithtr  can  At  amfffiali 
/#  nturn,  or  to  <errtt»ond  intk  the  vrriltrt  oj,  rtfttUd 
wmnmtripts  intindtd  for  ikitmrmn^Mktr  pari  tff  NatURK 
N»  mttiee  is  taktn  ef  a»i>ftymeus  fommumeafiMU.} 

Vectors  and  Quaternioos. 

Prof.  MACPArlane  claims  that  bis  "  fundamental  rolef 
for  rectors  are  based  on  physical  considenitiont,  the  prin- 
cipal one  of  which  ii  that  the  square  of  a  vector  it  essentially 
positive."  His  proof  is  virtually  this  ;— The  eipreisiaa  for  the 
kioedc  cneigy  (j|  mv')  is  an  cMcntiilly  positive  qaaatily.  It 
CQBteios  eae  factor  |«  evidently  positive.  Hcoee  the  other 
lectors^  mm  also  be  podtivs;  **Bnt  •  denoim the vekeiiy 
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which  b  a  (!ircct«d  quantity."  UnfortunMely  for  tbU  ai)(ament 
t>  doM  not  denote  the  velocity  io  iti  complete  conception—  it 
simply  meuores  the  speed.  The  physiciit  may  think  of  vcloeity 
at  being  a  vector  quantity  ;  bat  io  ordinary  analysis  tb*  vector 
\m  not  anboUsed.  We  deil  Mfy  wilb  tgnsort  and  HaLin.  It 
««a1d  Be  wdl,  I  t^li,  if  the  ttrict  neaning  of  vector  «ere 
dcerl*  iMiae  ie  niild.  A  vector  it  a  directed  line  in  nace,  aod 
aey  be  wed  la  nfoibtiSait  ail  physical  quantitiet  wbioi  eeo  be 
oomponBdcd  accoFding  to  the  well-koowo  parallelogrmai  law. 
Diialaccmeat  il  perhaps  the  simplest  cooceptton  that  can  be  so 
lynptiMd.  VeUciti^,  caiieiirreut  lmae»,  couples,  ^\:c  ,  are 
in  the  earn  leiue  vector  qouidriei.  Now  it  can  \x  1  r  ivrd 
ri^orotuljr  ihet  qoadrantal  versors  are  compounded  according  to 
this  verj  additioii  law.  On  what  grounds,  then,  are  ihey  re- 
fused admittance  to  the  order  of  vectors  ?  If  a  vector  cannot  be 
a  vcrsor  in  product  combinations,  what  is  the  signiBcance  of  the 
equation  ij  —  k?  Regarding  this  Dr.  Macfarlane  vocch^fffes 
no  remark,  save  that  it  is  possible  to  get  along  witK  >iii  iis  use. 
As  he  himw-if  h.is  nut  done  so,  such  a  pnssil  iliiy  lies  altogether 
oui&ide  txir  con^idf  ration.  Again,  I  f.iil  to  <.ff  »  hit  "  phjfsical 
consider  at  ions  '  t.nvi-  to  do  with  mathematics  of  the  lounh 
dirorn^iun 

Dr.  Micfarbiic  savs  thjit  ihe  "  tmm  frolmnJi  Ises  on  the 
minui  men.  '  I  n  tiiy  mind  there  is  no  fjuestion  of  proof  at  all. 
That  the  unit  vector  a  ^huulJ  fullil  the  etjualion  a'  -  +  I  is 
a  liare  assertion  on  the  part  of  Dr.  Macfarlanc  .ind  Mr. 
Heavisidc  supported  by  such  wordt  as  "  natural,  »imj)le,  con- 
vfrtional,"  and  ihe  hkf.  The  ei|ualion  a'  -  -  I  is  a  pure 
iuaiiiupuon,  haviog  no  l>eUcr  phyisical  b&sis  liian  the  a^ump- 
I  ion  that  a'  -  -  I.  But  in  qualtrnifm  thii  is  not  tkt  Oisum^ 
iiftt.  The  assumption  is — as  Dr.  Macfarlane  admits-^that  pro- 
deets  are  to  be  etsociative.  Hamilton,  io  fact,  invented  his 
ciJcnhM  so  a*  to  have  its  rules  differing  at  littk  as  possihU  from 
the  recogpisad  ntaaor  algebra.  The  eoanMtaiive  law  had  to 
Ko,  bat  the  «diaca«0f«  kept  (»ee  PrtfattH  Letturts,  gg  jo— 56). 
I  a  the  system  beadvosatcsi  Dr.  Macfarlane  loses  the  associative 
principle,  and— aa  I  tbiak  I  iboir  in  my  paper— ^ins  nothing  f 
DBt  a  positive  sign  end  aa  wdesirable  complexity  in  trans- 
brming  by  pennotaikmt.  ! 

As  a  calculus,  quaternions  may  be  developed  quite  as  readily 
from  the  conception  of  the  product  as  from  that  of  the  quotient. 
Bat  in  my  paper  I  was  argoii^  against  Prof.  Gibba's  dictum  that 
Ibe  qaaternioo  as  «  fuam/ity  coneaponded  to  nothing  foada* 
■eataJ  in  ^eompiry.  The  extremely  simple  geometrical  con- 
ception of  a  ijuatcrnion  as  a  quotient  of  two  vecors  sufficiently 
meets  Dr.  Macfarlane 's  query,  "  U  not  t?ie  proihici  always  the 
simpler  idea?"  It  is  eerl.nn  thai  the  quotient  of  any  two 
riSce  quantities  hii  aiwajs  a  mcaninj^  ;  the  product  h  often 
'..canin^les^. 

In  the  particular  geometrical  development  of  quaternions 
which  1  indic.ite  in  my  paper,  it  cm  he  shown  that  the  ipater- 
nioOi  orijiinally  defined  us  the  quotient  of  two  vectors,  can  also 
be  represented  as  thi-  fro.iunt  (Dr.  Macfarlane  inadvertently 

misquotes  ''quotient")  of  two  quadrantal  verson,  and  this 
quite  independeol  of  Ibe  inMb  tb«t  qnadtraatal  Mnon  obey  ibit 

vector  law. 

I>r.  M  I  r  r^me  eviilently  grudges  Frof.  T.iit  (properly, 
Kelvin  and  l  ait)  the  u^e  of  any  but  quaternion  symbolism. 
Of  course,  when  7'V  occurs  in  ordinary  non-quateinion  aiulysis, 
il  is  med  in  the  sense  of  the  ttmior,  for  only  as  soch  can  it 
come  in.  This  surely  hardly  needed  to  be  pointed  oat.  In 
quaternions  tbeie  is  no  doubt  whatever  that  = 
m  vSr;  and  therein,  aa  In  aO  tbe  bigber  phnical  a^katioaa, 
Ibe  icaiUBiy  and  power  of  Hnilion'a  caleMtaa  ai«  at  oace 

iB  coachnloBi  let  tut  aay  ibat  no  reaaonable  anati  can  possibly 
ohjoct  to  iBfliticBlon  umg  any  innovations  in  analysis  they 
WKf  find  ntcfol.  Bat  ta  ibe  present  case  there  is  a  very  serious 
objection  to  the  innovators  condemning  the  system,  fmm  which 
tbey  have  one  and  all  drawn  inspiration,  as  "unnatural  "  .  nd 
"wcnkf"  without  in  any  way  showing  it  so  to  b^  That  they 
ranta  cnit  many  quaternion  investigations  lata  tbeir  own  mould 
does  not  pnive  their  mould  to  be  superior  or  even  comparable  to 
the  origiad.  Yet,  in  far  as  they  possess  much  in  common 
witb  qaateruoBa.  tbe  nodUkd  «|«teaw  ued  bf  Gibbi^  Heavi- 
nk,  and  MadbiiiBe  oaanol  fidl  to  baee  aaar  virtoci. 

"  H«  fr.Ttn       m'.  yel  Utt 
All  Her  cn^uiAl  tjnt;htn?\^.  riL>r  appMlvd 
L.CW  than  Archanscl  ruined," 

Sdlabtncb  UaiTtttity.  May  39.  C.  G.  KXOTT. 
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The  Fundamental  Axioms  of  Dynamics. 

My  reasons  for  holding  that  the  fact  that  potential  energy 
belongs  toa  system  rallier  thin  a  particle  hostile  to  the  idea 
of  the  identiiy  oftnei^y,  are  biitlly  iheiio.  If  two  pieces  of 
kinetic  energy,  are  successively  transformed  and  aoded  to  a 
system  as  potential  energy,  and  then  v  nic  of  the  potential 
energy  is  retranifoniicd  intr>  kinetic,  we  cannot  say  :<  '.  ii  llie 
original  kinetic  energies  thu&  isaliC>  lU  rcappeai.ince;  lor  while 
botn  weie  potential  they  had  no  local  habitatu  n  within  the 
system,  and  so  could  not  be  distinguished  from  each  ulher. 

The  objections  to  includirtg  the  ether  as  one  of  the  "  bodies  " 
between  which  contact  actions  occur,  without  further  explaoa- 
tiona,  are  admirably  stated  by  Prof.  Riicker  ;  but  I  should  like  Io 
go  even  farther  than  he  does,  and  point  out  ibat  if  "  contact  aC' 
tion"  means  •  nly  "action  at  constant  distance" itbaanot|Mbcca 
shown  how,  by  such  action,  kinetic  energy  oomca  to  be  tiaaa* 
ferred  fnm  one  bodj  to  anotbcK,  For  «  lb«  bodicC  *'nOfe 
over  tba  woie  dbtanee,"  and  bay*  at  uj  BOBcnc  tbe  taaie 
velocity,  tbeir  kioctic  eoergicaare  both  incieaaed  or  decrcaacd 
ti^ethtr;  whereat  what  we  with  to  tbow  it  bow  that  of  tbe  one 
body  may  incTea»e  while  that  of  the  other  decreases,  and  why 
the  increase  in  the  one  ca.se  is  equal  to  Ihe  decrease  in  tbe  other. 
Kor  example,  it  may  be  that  in  a  perfect  fluid  such  transfereitoe 
of  kinetic  energy  actually  takes  place  ;  but  tbe  question  is,  haa 
Piof.  Lodge  explained  this  as  a  case  of  "contact  action"  or 
"action  at  constant  distance"?  What  are  the  things  or 
"  bodies  "  which  in  this  case  are  actually  in  contact,  and  which 
move  over  equal  distances  while  (he  action  is  going  on  ?  Or 
between  what  points  is  the  "  constant  distance  "  to  be  measured  ? 
Prof.  Lo.lgc  h.15  not  shown  in  his  I.isl  pajier  or  in  those  in  lIlC 
Fhil.  Mag.  how  "poleutial  energy  '  can  he  explained  hy  con- 
tact action,  nor  how  kiretic  energy  can  he  transferred  l  y 
coDtiict  action  alone.  But  perhaps  the  aiiswcr4  li.i  the*e  questions 
ate  inciuded  in  the  "  .somtthing  nioic  dehniic"  which  Prof. 
Lodge  n  .iw  realises  that  he  has  "  to  s.iy  coriccrninj;  the  functions 
of  t-  e  ether  as  regnrds  slre'>>  "  ? 

The  third  para^jrajih  <  f  Prof.  l  odge's  letter  i?  evidently  a 
joke.  I  certainly  ;i|  j  -^r  -,1  lhcdenialofactionatadijtai.ee 
me^n^  ibal  material  panicles  arc  niihgut  JtrnS  tDllucncc  upon 
one  another  until  they  touch  ;  <./.  that  any  influence  they  do 
exert  is  inJttat,  and  take:,  place  through  tbeir  both  touching 
tomething  else.  Indeed  I  indicated  litis  in  ny  last  letter  ;  bat 
Prof.  Lodiie  apparecilT  hoped  I  woiald  overlook  his  oauuioo  of 
the  word  "dsract,"  and  that  SB  tbe  join  sroold  go  anbM  mt ! 

EowAkD  TT  DllOM. 

Trinity  Cdlegeb  Caabridg^  Jnnc  10. 


Chemical  Cbang«> 

In  the  current  nuiuber  of  the  Proceedings  of  the  Chemical 
Society,  ProC  H.  E.  Armstrong  publishes  two  articles  on  (1 ) 
the  conditions  determinative  of  chemical  change,  and  (2)  the 
nature  of  depolarisera.  The  former  deals  mainly  with  the 
presence  of  water  as  a  necessary  condition  of  chemical  change, 
the  latter  with  the  question  of  the  solution  of  me!als  in  acirls. 
Kor  some  time  past  I  liave  been  engjgoil  with  work  on  the 
former  mihject,  upon  term*  of  mutual  understanding,  with  my 
friend  Mr.  II.  li.  Baker,  whose  ex(>crinieiits,  following  upon 
those  of  Prof.  II.  B.  Dixon,  have  rev.  ilutioniscd  our  conceptions 
of  chemical  change.  In  the  loil  four  ycari  I  have  also  carried 
on  investigau  ins  upon  the  re.icdoiis  of  mirtals  withaculs,  cs. 
peci.i^ly  nitric  and  sulphuric.  I  should,  therefore,  propose  to 
deal  niorc  fully  in  a  separate  pul>lica:ion  with  the  interesting 
speculations  raised  by  I'ruf.  .Arni^irong  111  the  articles  quoted 
above.  1  or  it  has  l>ecua»c  apparent  ihil  alter  a  ceutury  01  wolk 
in  chemical  science  we  have  no  answer  to  the  qiiestions,  (l) 
What  i>  the  lialucc  ul  chemical  change  ?  and  (2)  What  is  tbe 
cause  of  its  commencement  ?  It  is  j^obable  that  botb  qncttloiis 
re«olve  themselves,  in  the  l&ng  run,  into  the  first.  Of  belt 
there  is  no  end,  but  no  interpretatloB  tbeteof. 

The  subject  is,  therefore,  ripe  for  diiCMsigti,  not  oaly  Ibr 
chemists  among  tb«BMei*e«t  Imt  also,  aa  Prof.  Armstrong  aptly 
remarks,  for  physidilt. 

Sttcb  a  ditcmrion  mb^  be  braagbt  forward  at  the  Chemical 
SectioB  af  Che  firitiih  Aaadatioa,  at  Nottingham,  in  the  cur- 
rent year,  or,  moreappta^prialaly'iaeit  jear  in  Oxford,  the  home 
of  Robert  Boyle,  Mayoer,  and  other  earlier  chemists. 

Tba  Vneenity  Mnacnm,  CMtoid. 


^  .d  by  Google 
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Mr.  H.  O.  Porbes's  Diacoveries  in  the  Chatham  Islands. 

Refer  RING  to  my  former  note  (tupra,  p.  101)  I  caonoi  fiad 
thai  I  have  bera  guilty  of  even  "  a  slight  confution  ofdatei/'as 

Mr.  FotW-;  <;<>'■-  ■' '.v,*r:,  p  \i'>\.  On  his  l.i=;t  vi,n  CntiiSrid^e 
he  tolJ  mt:  he  h.i  i  !or(;r,:tcn  the  ii:iinc  I  ha.l  licforc  urillen, 
and  askc'i  nif  fi  renew  my  su>;t;<r<;(i  I  lhank  hiir.  f  r  the  kind 
tcrm>  in  which  1il-  s|>r.xk«  itfmr,  liat  I  m'lst  be  ali.Aved  la 
claim  the  opioion  "  that  the  Chatham  InlanJ  forn<  wa^  nearer  to 
Apkui^ltrfx  lb«a  the  btler  mw  to  SrythromjoiK;. 

Alfred  Ne\vtok. 
Mafdiloe  Collcfe,  Cambridite,  Jtne  lOw 

Linnean  Society  Procedure. 

At  the  anniverMry  meeting  of  the  Linnean  Society  complaint 
w»,  made  that  the  attendances  at  the  evening  meeting*  were 
greatly  falling  off,  and  fellow;  were  urs^od  to  remr  ly  this.  The 
bid  attendance  i»,  1  think,  l:>rt;cl\  iirn'iiii.ilili-  to  tli..-  I.imentably 
unbutinesilikc  roatioc  into  sv.Tich  the  s  iciciy's  |)ri>i ,'<  iiin^!;  have 
fallen,  and  is  not  likely  to  be  icmc  lici;  uiril  i',ai  in  (irii  reme- 
died. Permit  roe  to  inilicAU  what  appear  to  me  fmir  jinmary 
defects  ilt  the  Soci'^-ty  V  |  r  iccLilingt. 

fl)  The  awij.i!  •^rieimlic  butinesis  of  the  evening  is  frequently 
dis,!  j^r'ii  uf  in  .^n  ho  ir  ;  so  that  fetlow',  who  atiCBd. iicxiliee 
I  heir  tvciiiuj;  Jar  vciy  utadrquale  reward. 

-1  In  the  agenda  uo  inti:>i  >tu>n  IS  jjivcn  .«>  to  »)itt!icr  tlie 
pipcrj  to  tc  read  will  be  rtaity  ttad  {ly  their  autluns,  whcihct 
merely  a  few  sentences  will  be  raided  through  (■>  the  ^ccrttiry 
in  order  that  the  paper  can  be  marked  at  "  read. "  II  iiiuy  shu* 
happen  that  fellows  who  attend  specially  to  hear  some  particular 
paper  read  anil  lii^.  utuJ  get  nothing  fur  their  pains.  For 
laiUace,  a  short  time  aince,  •oawef  m  gmm  ttp  s|>ecially  to 
llClir  a  paper  by  Dr.  Plowrigbl  OH  Um  AttUumyccUs,  but 
imtcftd  flf  being  twaled  t«  a  biologieal  paper,  followed  by  a  <IU- 
cuvioB,  all  that  «e  beard  wata  lowsoiteDCes  fnm  the  iairoduc- 
tion  read  by  (he  secretary  t  Naiaially  lh(t  sort  of  tbin£  mililatat 
agaiasi  regalar  allendanora. 

(J)  Even  when  an  impoftsm  paper  is  iatended  to  be  read,  it 
may  not  be  reached  at  all,  or  if  resGhad  may  be  harried  over 
and  not  discussed  for  want  of  ilme.  Why  thi<  ?  Simply 
because  the  Society  allows  "exhibitiooa"  to  be  intercalated 
between  the  formal  buMness  and  the  papers.  These  exhibitions 
ate  often  of  Much  interest,  often,  again,  very  trivial,  but  anyhow 
are  quite  secondary  in  importance  to  the  papen,  and  clearly 
should  be  deferred  until tlu piftrt  have  been  dispoaed  of.  instead 
of  taking  precedence.  These  exhibitions  are  not  advertised  in 
the  iliaries  of  Societies  ;  and  it  is  rather  hard  that  fellow*,  who 
have  attended  to  hear  an  important  paper  on  si»me  new  dis- 
covr-ry,  should  go  Rway  disippoinleii  because  some  inc^n- 
slJerat^  v  .I'or  fincmHIy  k  allowed  to  prose  abuut  a  trifling 
exhibition  foi  h.li  .in  hour  '. 

(4)  A  vt-ry  .;r.i  .  I- (IcIl-.  iv  i  )io  comfiision  of  heterogeneous  .sub- 
jects in  ou--  '  vfTuriy;  \\.  I'oi  inii  uKi.-.  ^tltcrnaie  meetings  were 
devot'-il  fniircly  to  l«>l.inicai  and  soa  l  l;!!:;!!  rfipcr*  ir^pectively, 
pmljjM)  the  aicendances  would  be  incrc.istil  :  l.ut  ihr  botanists 
caiiutit  U;  expeclr  (  to  display  much  iu(cft»t  t-i  1  ric.v  t;cn«^  of 
earthworms,  nor  il,,-  .-.(polinji,!,  m  j  monograph  mI  I 'i.: ii:h:i  ■. 

If  the  (-ouuiu  could  see  their  way  10  adopting  ihcic  suuple 
reforms  that  I  have  suggea|«|,  I  betieve  thai  the  attendances 
would  be  much  incjeased,  F.  II.  P.  C". 


THE  GERMAN  MATHEMATtCAL 

ASSOCIATIOX} 

T^HISisthe  Catalogue  of  the  Kxhibitii<ii  tint  was  to 
liiivc  been  held  last  ycir  in  the  ;,n<nirc>i|uc  old 
lowiv  of  N'urnberg  ;  but  in  consei.jiiciitc  of  tlic  state  of 
health  in  (Germany,  the  meeting  of  the  ( .t-i  :i. m  M  .it  l^e- 
inatical  Association  and  the  exhibition  were  postponed  ; 
and  they  are  now  to  be  carried  out  tbts  year  Ot  Matlkh, 
in  the  tnorfih  of  Sepieiubcr. 

T'lc  1  is;  c\li,ljiiio:i  oi'  .1  simiLir  kind  was  that  held 
in  London  in  1876,  the  catalogue  of  whicb  ahuws 
that  a  large  cullection  of  apparatus,  much  of  il  of  a  great 
historical  interest,  was  brought  together. 

'  "  C^ialo^yc  MaihrtBiiiii:ii;  aiHl  Maiticnatio  |>h}«.c^l  .M-kS'Is.  K{>\fU- 
aitua.  and  latinaui*."  EJiud,  in  canjviKlioa  with  namma*  raMiaains. 
byWaklMr  Dyck.   Uttsich,  itga. 
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In  the  present  collection  the  objects  of  historical  Ii.- 
terest  arc  comparatively  few  in  number;  but,  the 
other  hand,  the  various  models  and  apparatus  intendcil 
!  tn  illixtrate  mathemattcal  principles  and  ideas  show 
witat  git.u  .uh.itice^  have  been  made  in  thtt  bnocilt 
much  neglected  in  our  own  country. 

Prof.  Armstrong  has  recently  descnlieti  in  these 
columns  the  superiority  of  the  systematic  manner  in 
which  chemical  science  is  carried  out  in  Germany  ;  and 
the  present  Catalogue  will  show  how  mach  we  have  lO 
learn  in  the  principiiM  of  object  teadiuig  and  illostratloa 
in  Mathematicai 

Tlt«  Catalogoe  is  divided  into  two  parts.  The  first 
part  coosistK  of  a  coUcctkm  «l  thort  and  interesting 
articles. 

I.  ^Geometrtrni  enumervtioa  of  Ae  real  raata  ot 
algebtaieal  equauan>»,''  by  F.  Klein,  In  connection  witb 
wbich  No.  47,  the  plaster  model  of  Sylvester^a  Amphi- 
^nous  Surface  (constructed  by  Prof.  Henrici)  for  show* 
in^'  the  rdatioiis  fer  a  quiatic  equatioo,  may  be  cm- 

,  sideicd. 

II.  "  Eqoidiatant  Cttrve-syatema  on  surfaces,"  by  A. 

Voss. 

III.  "  Element ar>'  discrimination  of  singularities  of 
algebraical  rtirvcs."  hy  A    Brill;  illustrated  by  in^tmc 
live  di.ior.ini'. 

!V'.  "On  the  constructive  postulates  of  ;:eonictr}  \A 
sp.ice,  in  their  relation  to  the  methods  .if  di  ^criptive 
geometry,"  by  G.  Hauck  ;  an  artirie  of  great  interest  to 
students  of  Euclid's  axioms,  and  of  their  modem  develop- 
ments, 

V.  "Historical  studies  on  the  organic  description  of 
plane  curves,  from  the  earliest  times  to  the  end  of  tbe 
eighteenth  century,"  by  A.  v.  Braunmiihl ;  in  this  article 
the  mechanical  methods  of  the  conttruciioB  of  curves, 
which  arc  perpetually  being  reinvented,  are  tiicad  baclc 
to  their  original  sources,  with  intcfcsltng  historical  re- 
ference«. 

\  1.  "On  ihc  methods  of  theoretical  Physics,'* by  L. 

'  Bohzmann,  is  a  humornns  article,  describing  the  former 
.in; u|ii  ii'"'l  mcihfuts  (if  tcu  !nf>;;  N.iiiii.il  I'hilosophy  in 
Cietii'.aiiy,  4jiii.uc:i'ls  nut  very  ditterent  to  what  many  of 
us  remember  in  this  country,  until  Maxwell's  vivifying 
intlucrce  made  ii»eit  felt. 

Prof.    l">'i;niinn    gives  noriJiilil  clc.irness 

Maxw«-l''->  iilt  Ms  about  the  use  ot  rnudeis  in  Physics  ; 
ronirasiitii,'  tbe  views  introduced  by  bim  with  those 
held  before.  This  article  of  I'rof.  lloltxmann  is  in 
course  of  traaslatioa  aud  pid»lication  by  tbe  Physical 
Society. 

'  VII.  *•  Mechanical  integration,  '  by  A.  Amsler  ;  this 
gives  a  complete  account  of  the  theoretical  principles 
which  underlie  the  action  of  Planimeters ;  it  is  nluitrated 
with  carefully-drawn  diajciams. 

VIII.  *'  Instruments  for  Harmonic  Analysis,*  fay  O. 
Henrici. 

The  Catalogue  proper  begins  with  the  second  part ; 
this  again  is  divided  into  three  sections. 

The  first  section  contains  instruments  relatlog  to  Arith- 
metic, .\lgcbr.i, Theory  of  FunLtions,and  Integral  Calculus, 
such  as  Arithmometers,of  which  the  collection  and  illu>tTa- 
tions  appear  very  comjdcic ;  Cili  iti  '  \\^\^■  \u\\.  iHustrating 
the  laws  of  probability  of  error;  miU  utiieius  lot  iht-soUition 
of  equations,  Gntton's  Trare-compuier,  models  of  Kie- 
I  inann  sheets  by  Prof.  Schwarz,  of  functions  of  a  complex 
t  variable  by  Prof.  Dyck,  and  a  very  complete  and  pro- 
f«,i?clv  illustrated  collection  of  Planimeiers  ard  Harmonic 
.XiKiA  M':s  of  all  descriptions.  H  e  1  tv.  K.  Uasbforth's 
pioneering  description  of  a  Harmonic  .\nal)ser,  read 
before  the  British  Associaiinii  in  184),  deserves  cspeci.\l 
attention.  The  elegant  little  planimetcr  of  .Messrs.  Hine 
and  Robertson,  of  New  York,  might  well  find  a  place  in 
the  exhibition.  In  this  instrument  the  record  of  area  is 
made  by  tbe  sidelong  movement  of  a  sharp-edged  wheel 
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on  its  axle,  and  nni  by  the  rolling  motion,  tO  that  all 
slipping  of  the  wheel  on  the  paper  is  done  awa^  with. 

The  great  number  of  alide-rules  is  surprising.  Mr. 
Stanley  alone  baa  scot  more  than  a  doten. 

Among  the  Arithmoreeters  is  the  circular  form  of  Mr. 
Edmondaon,  and  one  of  great  novettjr  by  Prof.  Selling, 
ia  which  the ^<trrv/n<  is  performed  contiiUMUsly  and  with- 
out jerks.  The  instrument  works  in  conseqaence  with 
great  smoothness  and  r.ipidity. 

The  same  section  contaiti'i  instniments  and  models 
referring?  to  Geometry,  such  as  angle  dividers,  ellipso- 
gr,iph>,  I ;  |):uu.>^'raph,  and  several  perspeciographs. 

Ptin^'  ■■vrite^  m  Ins  .li.iry,  April  30,  l66y  :— '"This  morn- 
in;.:  1  ilul  vwit  M  r.  ( )l<lcriSur;;h,  .irnl  did  see  the  instrument 
for  perspective  m  ule  i>y  Dr.  Wren,  of  ninch  I  have  one  I 
making;  by  Hrmwie  :  ,uid  the  sight  of  tin-,  dii  jilcise  n:e 
mightily.'  If  this  instrument  can  be  found  it  would  be  t 
welcome  nt  Munich  %  perhapa  Mr.  Penrose  cotild  help  in 
this  matter.  ! 

The  models  for  instruction  in  elementary  geometry  are 
very  complete,  and  there  are  interesting  illustrations  of 
polyhedra  and  space  tlis^ection,  the  subject  to  which 
Prof  Alexnncer  Fler^chel  has  devoted  considerable  at* 
teaiion.  No.  [50  i<i  a  collection  of  six  tables  On  the 
"  Lines  of  Beauty,"  to  which  Hogarth  gave  gteat  at- 
teotioD ;  this  exhibit  dtonld  be  of  ifilevest  to  artists. 

Under  the  head  of  Algdir^ea]  Surfaoes  we  tsA  among 
fiumliar  models  a  pair  of  Prof.  Henrld't  confocal  deform- 
able  hyperboloids,  consirurted  of  .1  number  of  sirnight 
Sticks,  lied  together  at  the  crossinj?.  Darboux'.s  appli- 
>;.iticn  of  tlit-Tit  linked  h.irs  to  iht  dcs  ri|>tinn  of  fpheres 
anii  plaiies,  auti  tlie  inecli.ip.ical  illustra'i'in  of  the 
motion  of  a  bod\  under  nn  fortes,  i  !,>  I'  •insot, 
noted  on  p.  327  of  tlie  (.";it.doj;ue,  inny  he  instanced 
here. 

The  plaster  models  of  the  confocal  quadrtc  surfaces 
designed  and  carried  out  by  Prof.  H.  A.  Schwarr  and 
E.  R.  Neovius  with  mathematical  accuracy  should  now 
form  part  of  the  apparatus  of  every  teacher  of  solid 
geometry ;  the  complete  series  are  obtainable  for  a 
moderate  price  through  Brill,  of  Darmst.idt. 

Surfaces  of  the  third,  fiDurth,  and  higher  dc,.^ree, 
Kummers  and  Steii'cr's  nirfaoe^  Olinimimi  and  deform- 
able  sjrfaces,  and  others  too  nvmieroiis  to  mention  here, 
are  profusely  illustrated  in  the  catakgne. 

Prof.  Dyck's  models  of  ittiftcM  icprtaeittiag  the  real 
and  imaginary  parts  of  •  fuDCtion  of  •  complex  variable 
ataodatarasmgnlarvatdeshnold  be  studied  by  every 
reader  of  Mr.  Forsyth's  new  book  on  the  Tlieory  of  | 
Functions.  Of  the  carious  complexity  of  even  tlie  <,iin|)lcst 
kinds  of  essential  sink^ularities  a  clearer  idea  is  obtained 
by  a  glance  at  these  inodcls  than  by  a  kag  Study  of  the 
analytical  expressions. 

The  third  section  is  devoted  to  Applied  Mathematics, 
including  Mechanics,  Mathematical  Physics,  and  iiistrii- 
■nents  rci|uued  ir.  ;reodesy  and  navij;atinn. 

The  inecl^.inuai  models  )lhisttaie  the  parallelogram 
of  forces  ;  the  la  .vs  of  f.dlmjj  bodies,  including  an  arrange- 
ment exhibited  by  Mr.  F.  R.  Barrell  of  University  College, 
BriaA>l ;  models  of  Saint  Venant'a  torsion  pnsms,  and 
$0  forth. 

Mr.  .\.  B.  Kempe  has  supplied  a  complete  account  of 
his  Linkages  :  and  ^'rof.  Keuleaux's  well-known  collection 
of  kiacmatical  models  is  profusely  illustrated  here. 

In  mathematical  physics  we  find  apparatus  for  ilie 
illustration  of  wave  motion  and  sound  vibrattons,  refrac- 
tiAii  of  light,  interference,  Mr.  Boys's  bullet  photographs, 
and  Mr.  Bashforth's  chronograph.  Pro£  Atecander 
Herschcl's  models  are  given  under  the  head  of  models  of 
crystalline  structure. 

Under  thermodynamics  are  found  the  thermodynamic 
surfaces  of  (iibbs  and  \'an  dcr  VVaals  ;  and  Profs.  Oliver 
l.t.dj-c  .Hid  !  I tr,;cr.ild  exhibit  their  mechanical  illustra- 
tions of  the  laws  of  clectrodynamical  action. 
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Some  interesting  apparatus  are  descril>ed  and  iilus* 
trated  in  the  last  section  on  geodetic,  nautical,  and  mete- 
orological instruments,  including  General  -Strachey's 
apparatus  for  the  determination  of  the  height  and  velocity 
of  the  clouds. 

It  would  be  impossible  to  give  within  reasonable  limits 
a  detailed  account  of  all  the  novel  and  interesting  objects 

descrihtd  in  this  catalogue;  but  it  is  hoped  that  the 
present  short  sketch  will  show  that  the  catalogue  itself, 
apart  from  the  cxhibitum,     ,1  valuable  iif  reference, 

which  should  be  m  the  hands  uf  ad  iiiicicslcd  la  mathe- 
matical anc,  iTi  itheiiialicd  physical  science. 

It  is  expected  iluii  ihe  pu&'pont-jiient  of  the  meeting  to 
the  coming  September  will  give  time  for  the  collection  of 
other  objects  of  interest,  which  ran  be  dcsc nbed  and 
c:i;.ilov:utd  111  an  .ippendix. 

.•\  fresh  manifesto  has  been  issued  by  tlic  t.crman 
.Mathematical  Association  inviting  further  contributions. 
Intending  exhibitors  in  this  country  rcquirmg  infor- 
mation and  advice,  and  instructions  roncetning  packing 
and  transport  of  instruments,  are  requested  to  communi- 
cate with 

Prof.  O.  Henrici,  Central  institution.  Exhibition  Road, 
W.  ;.or  Prof.  A.  G.  Creenhtll,  Artillery  College,  Woolwich. 

At  the  meeting  of  ibe  Deut.^che  Malhen>Atiker- Vereinigung 
»t  llalle,  it  was  concluded  to  arrange  for  an  cxhibilinn  of 
mo<lel«,  drawing*,  apparatus,  and  iiKlrinxent",  U5ed  in  pure  and 
applied  mathematics,  for  the  occasion  of  the  proposed  confcreoce 
in  Kiimbcr};  in  the  .^LUumaof  1892. 

The  ptopo^al  i:>j^i)<:tl,  fron  the  beginning,  the  support  of  ihe 
R<9«1  Bavarian  Govcmmcnl,  by  whieb,  through  special  material 
•uiislaoee,  u  by  increased  fumfs  which  the  Imperial  Miaistnr 
of  the  Interior  liberally  provided,  the  undertaking  was  asMircd. 

The  proposal  of  the  undertaking  was  received  with  universal 
interciit  in  »cieDtific  ciicles,  and  so  the  plan  of  the  esbibitioD 
seems  10  he  a  natural  one.  A  large  number  of  matkemalical, 
physical,  mechanical,  ami  geodetic  lOililuies  of  our  own  uni- 
versities and  leclmic  high  schools,  and  those  ouLsidc  of  Germany, 
]>laccd  the  models  in  the  ioslilutet,  as  «  ell  as  those  uf  historical 
intere&t,  to  the  disposal  of  the  project.  Announcements  of 
parlicipation  were  received  from  mutcumr,  private  collection', 
and  individual  men  of  science,  at  home  and  abroad. 

Beiides  Germnny,  .Amerkn,  FritiL-r,  It.ilv,  A u aria- Hungary, 
Holland,  Norvny,  Ivu  -  i.t,  iiml  S«  it/til.iml  ;  >iotd  in  the 
project,  and  csj.^'ci.ihy  In  i.teat  iiritain  a  cumiiiitfee  was  com- 
posed, with  Prols  1  If!  Kelvin,  Grcenhill,  and  Henrici  at  the 
head,  to  send  I'l  llu-  ..xhihijion  th«>  mr>t!  prominent  aiticle<!  from 
the  GoverniT'en;,  .IS  »  cU  .IS  fiom  private  c  'llcclionf.  Pmcticsily 
all  the  mrre  irv.iHirun!  luechanicai  worl^^^hups  that  are  particu- 
larly rn);»)^ctl  in  the  production  of  mathematical  apparatus  and 
instrumtrls.  .m  l  a1*o  ]niHU>ihins-hoo«es  interested,  ngreed  to 
jharf  111  tlie  scheme. 

All  :ni:ial  >tcps  were  taken  and  prci-i.aTalions  made.  An  ex- 
tensive catalogue  was  compiled,  through  Ihe  cooperation  of 
numerous  men  of  science,  with  a  minute  description  and 
numerous  illu^tratioas  of  the  partknlar  objects,  totelher  with  a 
series  of  compreheosive  sfcetciies  of  hs  contents ;  IMs  shom  to 
what  ealent  tnc  various  preparations  wue  nmde. 

TIte  condition  of  the  paUic  health  of  Germany  ssade  the 
postponement  of  the  meeting  of  the  Deutsche  Malhematlltcr' 
Vereinigung,  and  consequently  the  exhibition,  «hidi  was  almost 
in  readiness,  inevitable.  The  diracton  of  the  Deulscbe 
Maihematiker-Vereinigvng,  however,  at  once  eoocladed  to 
realise  their  i>roject  in  1893. 

In  Munich,  the  place  selected  for  the  next  meeting  of  the 
Deutsche  Mathematiker- Vereinigung,  the  extensive  ro  imsofthe 
I'olytcchnic  have  already  been  kindly  pkccd  at  ihc  disposal  of  the 
direelris  fin  account  of  the  pro|M>iti<in»  th.it  ihe  exhibition 
has  as  111  '  C,  15  will  last  longer  than  at  first  proposed.  It  will 
be  open  from  September  I  to  30,  as  the  »r*Mon  of  ihc  Maihc- 
ui.itical  Society,  which  lasts  from  Sopumlicr  4  10  10,  will  lie 
immediately  followed  by  that  of  the  .Society  of  Natural  Science 
111  .Niunberg,  from  Septtnihcr  ft  to  15, 

Ir.  (his  case,  too,  wc  rejoice  in  ihe  support  of  the  Royal 
(  "VLTr  .  ent.  and  hearty  assurances  of  inictitions  to  paiticipate 
1:1  i1m  I  xhibilion  have  l)ecn  given  l)y  various  scientific  circles. 

therefore,  and  with  Confidence,  do  we  turn  to  our 
fellow  i,cieD(i6c  men,  to  the  various  mathemaiicat  institutes  in 
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iSi*  an  i  other  cnun'ries,  to  inilpIUhint;  h  ju^cs  and  mechanical 
worksiiup*,  wuh  the  wish  that,  Chrough  theii  hcatly  coo^er:\lion, 
the  project  ni*y  be  furthered.  \Vc  a.M  ihe  plan  and  inure 
Bioaie  information,  for  the  snccessful  n-aliiation  of  the 
exhibition. 

The  eihihition  from  S-p'emticr  i  to  30,  inclusive, 
-iml  C3m,ir:ii-$  ni  >dcl5,  drawinpv  apinrali;-.  and  instruments 
n«c«i  111  fjaic  ind  ajjpticd  mathcmatic  ,  either  lor  purjKisi'S  of  in- 
•traction  or  invetligation.* 

The  Deutsche  Mathernaiikci-Wremigiitig  will  take  char^;e 
(f'eeof  coit)  iif  thr  iwwr,-^  of  the  rooms  the  providing  of  t.iliU-5, 
p«uii^  in  of  paitiiiuiu,  ike,  an  wcii  aji  the  nnpackiog  and  re- 
pftckinc  of  all  articles  intended  for  the  exhibition.  Moreover, 
the  aodetjr  will  auame  oonlral  of  (he  articln  while  on 
•diibiliM,  and  will  take  paitieithr  can  to  pitaene  them,  and 
will  cany  an  ianuance  u>aliiat  fire.  However,  it  cu  awume 
•o  lo^B'ibilitT  igainit  wjaiy  or  tost. 

ExInMUNS  wno  oedre  their  raiiou  ditplavt  to  be  esbibited 
Mdcr  doaed  eaae^  must  provide  tlMin  at  ibeir  own  expedtft 

'nceapcBie  of  shipment  to  UHBicli»  and,  tf  deiircd,  ioaar- 
ance.  ma»t  he  borne  by  the  exhibitor.  For  the  retna  liie  nm 
ieducemetitt  are  held  «et  u  l««t  fewr,  via,  free  Crelgbt  over  the 
chief  German  lioeip 

A  compreheniive  detailed  eatalogac  of  the  roalhematical  ex- 
bibitioo,  according  to  the  announcement  made  last  fear,  hai 
appeared.' 

The  6rtt  part  (142  pages)  con  tain  >  a  number  of  cata/a,  of 
genera!  nature,  having  reference  to  probtenu,  leaoltit  and 
methods  of  presenting  geometrical  concep's. 

The  second  part  (300  pages)  contains,  according  to  the 

•Bff;f«»t-5n  j,n*eri  hrlo*,  the  cnuffleraiion  end  exact  desciip- 
ti  >D  of  the  aitalf*  intcniicd  for  the  Niirnbcrj;  cxhiliition,  and 

give*,  wjib  r  un.rroux  illiivsraiions  a  c«m|wehenii»e  view  of  the 
geeeral  plan  of  ihr  un  leruMae,  aod  a  itatemntof  what  baa 
airea<jf  been  »li  ntnplnhrd. 

The  C-.'sl'ri^iie  will  al-ii  ^iv<-  the  jilan  of  itic  pro|ja'a' ions  of 
ibepreaent  year  ;  a  detailed  supplement  will  be  added,  in  which 
•e  hope  i«  perlrct  the  aen-eomplcted  pacli  of  lait  ycai'a  cata* 
logae. 

At  far  as  pottil '<  M  trchn:  al  cxplanaliooa  of  ibe  aitldea 
will  be  ondertakcci  by  the  ctimiuitln-. 

The  committee  will  alleod  m  all  sales  and  huyincs  which  are 
is  »tow  by  variou*  niilhemaiicai  uiilitutcs  of  uur  IIocljAthuJcn), 
Md  gi*e  aill  datircd  infonnat  ion. 
Itaring  the  eahibttion  tbc  sold  articles  must  not  be  removed 
I  aakifaities  foooM,  eMcpt  with  tpedal  paf  aiiiiioB  of  the 


The  editors  reserve  (be  right  of  all  abbreviation  and  change  in 
of  Part  II.  of  toe  catalogue  that  uniformity  may 


artldrt  proposed  ler  eibibiUoa  BMt  be  brmunled  ffom 
Ai!ta«  15  to  Ji  aiidcr  theaddretti  "  Mathcaiaiiidie  Aaiatel- 
hncja  Miiaches  (FolftedwieaB)  la  Haadca  Uena  PioC  Or. 

The  rei  uro  of  all  articles  will  be  cAecled  wltbiik  two  mjilii 
after  the  dokc  of  (be  cihiMtion. 

In  order  to  more  minutely  dc6at  tbt  eatcJtt  of  the exbibitioa, 
««  fi«c^  i«  accordaoce  with  the  anaogeHicat  of  Ibe  catalocoe 
«hkh  haa  ainadjr  appeared,  the  foJUiMiit  diviaioa  ofpoapa  ;— 

I.— AMAtvaH. 

f 'alcu'atiiig  apparatus  (calculating  machines,  slide  rules)  ; 
apfca^Klu^  f.,r  \i,r  •solution  of  e<)u*iioB»  iind  conslniction  of 
fsnOtonal  re.'.i^iori>  ,  \:.-Ar\\  an  ; ';ra«  in;;*  inal^cSr.!  and  ihciiry 
lA  (aaciioes  i  curv^meicn,  pian  1  meters  :  other  inttiaments  far 
1  iaieiyaiioa. 


liasle  A.  M4  afvM 


*'  .  "«hf  aMifMd  wSmcI 

'  '  r  •••aiuew  ha  ehiaM  iina  fnm  fnt  W.  Dyeh  (MflndhM. 
f  'I  t  '♦w»«|a«ia»|»iai«f  l«.»l«(iaclailtag|iwm«>, 
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I  to  ponidpate  Id  thacabibilioD  may  be  given  by 
the  aaa  of  the  " EahlbitkM  Annoancement "  nntU  July  1. 

Addieu:     "  Ilerrn  1  .  >f  In.  Walther  Dyck, 

M'.inchrn,  I'olyicchintum." 

At  ibe  iSBc  time  all  papers  and  scientific  notices  for  thecaia- 
lofM  reapcctieg  woodeela  (elicb^i)  for  UlmtiatioB  aiaat  be  aent 
la  the  aamc  aidreat. 


IL— GlOHITkV. 

DrawitIC  appaiatn;  models  for  elemeniaif  iaitractwa  ■« 
plane  and  aofid  feometry,  triconometry,  and  deicriii«ite 
geometry  ;  polyhcdia  (ditmion  of  nrlacea  and  apace*  in  poly- 
gons and  pel)  hedra)  ;  aaaljrsia  ciltu  ;  plaae  Carres ;  algeb*aic 
sQifaces ;  tnaaeendental  miftcei ;  curvet  in  ipaea  aaddeveiop 
able  surface*  i  nodela  in  line  geometry ;  vodeb  M  illnatraio 
theory  of  enrvalnre ;  dagnlailtiet  of  ewea  aad  wifacei. 

Ill  — Awi-iiD  Mathf.uatici. 

Afeihani  1. 

Models  UNC.i  in  clen>en!ary  insTucti'iii  ;  apj  araii:^  and  mo-  ell 
for  the  demonstration  of  the  laws  and  princ'ple.s  ol  dyr>aciiics 
(ciiuilibrium  .ind  riiovL-ineni  of  a  material  pciiu  ;  Poins<j|  mo  100 
of  a  rigiti  bixiy  ;  apparatus  for  representing  p;  i  CC>%if»n  and  nil 
tation ;  dynamical  top<  ;  (gyroscope?.  ;  m'xIeU  and  arti  'cs 
showing  the  cilt  i:t  of  tension,  coiiipi  bsii'T,  ilixiun  anti  torsi' 
o(  solids  ;  reprcsciilati'in  of  various  ]>hrnon'.cna  in  hydro-dy>i.<- 
mics) ;  models  and  apparatus  in  kinematics  with  regard  to  tU-w 
ipptacilM. 


Apparatus  ajid  models  toiUuiiraie  the  taws  of  (he  propagation 
of  waves ;  models  for  the  explanauon  of  cr)sial  stractur^  ; 
models  to  illuitrate  the  optical,  ela'<iic,  aod  ulcatic  propcrtirnof 
crystals;  drawins')  and  models  in  thermodynamics:  ino.tel» 
aiul  apparatus  Kir  the  mechanical  illustration  of  electro- 
'  • — lomena. 


yariotu  TreAituaJ  AffiUcatMiu. 

it  u  to  be  understood  that  exhibitors  must  declare  thiir 
wUliBgneattoaubmit  to  tbe  present  rule* and lunber  t^ispositiona 
orderM  1^  the  comoiittee  for  the  interest  of  the  eabib^iion. 
Fur  all  fiifibcr  iaCBfamtioa  nleaie  addieat  the 

Pitor. 


delegate  ef  the 


ailtee. 


Da.  WiLTHn  Dvcx. 


RELATIONS  r.ETlVI  E^  THE  SURFACE  TEM- 
SWN  AND  RELATiVE  CONTAMlNATiOS 
OF  WATER  SURFACES. 

TN  a  recent  paper  (Nature,  vol.  xlvi.,  p  419}  I 
liave  suggested  a  method  for  measuring;  the  rel-nn  e 
contamination  of  an  anomalous  water-surface  in  my 
adjustable  trough  wiilumt  fearing  an  error  caused  by  in- 
complete separatioit  of  ibe  surfaces  by  the  p.inition  I: 
consists  in  observing  not  the  displacement  of  the  par- 
tition itself,  but  that  of  a  floating  wire  laid  across  the  sur- 
face, which  follows  every  motion  of  the  superticial  water 
particles. 

By  this  method  1  have  now  tried  to  find  a  relation  be- 
tween the  relative  contamination  and  the  decrease  of 
tension  wbtcb  bq[lni  at  that  iciattve  contamination,  which 
we  will  call  unit. 

The  niftoft>teuioo  waa  measured  by  the  iepanting 
weight  of  a  rinr  of  thin  wire,  which  had  a  dicumfeteiice 
of  1 14  mm.  and  was  cleaned  by  ignition,  90  that  it  could 
be  afterwards  entirely  moistened  with  water.  The  ring 
was  attached  to  a  balance  with  a  sliding  weight.  In  this 
manner  the  normal  surface-tension  of  water  was  detei - 
mined  to  be  Mo  tug.  per  cm.  at  a  teinperat  jie  of  15-  C. 
The  v.ilue^.  obtained  by  experimenters  on  this  subject 
differing  considerably  from  each  other,  I  -,hall  express  the 
tensions  not  in  absolute  measure,  but  in  fractions  of  tlic 
normal  surface-tension  of  water  taken  as  unit.  Thus,  I 
found  the  surface-tension  of  a  saturated  solution  of  cam- 
phor 072,  and  that  of  a  strong  solution  of  soap  0  37. 

On  several  occasions,  when  fast  working  was  required, 
the  tension  was  not  observed  directly  with  the  wire-rini;, 
but  with  (he  small  balance  used  in  my  former  experimentt, 
the  tension  corresponding  to  each  separating  wei^ 
being  previonaly  detennined  by  comparison  with  tbelaiic 


The  obaeivatlom  wcie  made  as  fDllo«n :— A  alight  trace 
of  oA  was  coimaaalcMed  t»  the  eerfeoe  «f  tha  traugh  by 
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means  of  a  wire  previously  heated  to  redness,  the  water- 
surrace  still  remaining  normal.  If  tallow  was  to  be  tried, 
I  left  several  Iragmenis  floating  on  the  water  for  a  short 
time.  \V  hen  the  anomalous  surface  had  reached  a  suffi- 
cient length,  the  floating  wire  was  put  upon  it  about  half- 
way between  the  partition  and  the  end  of  the  trough. 
Then  the  sliding  weight  of  the  balance  was  displaced 
successively  along  intervals  of  the  scale,  corresponding 
to  eqaal  differences  of  tension,  and  after  each  displace- 
ment one  determined  the  length  of  surface,  at  which, 
under  continued  contraction,  the  disk  or  ring  broke  off. 
From  these  lengths  the  relative  contaminations  were 
afterwards  calculated. 

Thus  I  obtained  the  following  results,  T  denoting  rela- 
tive surface  tension  and  K  relative  contamination : — 
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It  did  not  influence  the  results  if  I  used  poppy-3il 
instead  of  olive-oil,  or  tallow  of  various  provenience. 

The  decrease  of  tension  was  rapid,  and  nearly  propor- 
tional to  the  increase  of  relative  contamination,  till  the 
value  0*82  in  the  case  of  oil,'  or  079  in  the  case  of  tallow, 
was  attained.  At  this  point  a  sudden  change  occurred, 
and  the  further  sinking  took  place  very  slowly.  At  the 
same  time  the  "  solution  current "  of  floating  tallow  frag- 
ments showed  a  sudden  lessening. 

Under  continued  contraction  the  water  surface  at  last 
appeared  turbiJ.and  the  lowest  tension  I  could  attain  in 
this  way  was  about  063  with  oil  ando'68  with  tallow. 

The  method  described  is  still  somewhat  imperfect,  in- 
asmuch as  the  water  particles  in  close  proximity  to  the 
sides  of  the  trough  did  not  participate  in  the  movement 
of  the  rest  of  the  surface,  indicated  by  the  displacement 
of  the  wire-mark.  Therefore  the  results  were  checked 
by  another  method. 

The  whole  surface  of  the  trough  was  rendered  anoma- 
lous by  means  of  weak  solutions  of  oil  or  tallow  in 
benzol,  for  which  purpose  23  drops  of  the  oil  solution,  or 
13  of  the  stronger  tallow  solution  were  required.  If  the 
contamination  be  a  little  too  great,  the  normal  tension 
miy  be  easily  restored  by  immersing  small  strips  of  paper. 
Then  part  uf  the  surface  was  cleansed  by  shifting  the  par- 
tition from  the  end  towards  the  middle  of  the  trough 
about  10  cm.,  and  one  drop  of  the  solution  being 
evaporated  on  the  newly-formed  surface,  the  partition 
was  removed  and  the  ten  <i<)n  measured.  The  increase 
of  relative  contamination  thus  added  by  eich  drop  was 
respectively  }^  and  The  means  of  all  observations 
made  in  this  manner  were  as  follows  :  — 
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The  results  agree  tolerably  well  with  those  obtained  by 
the  first  method,  and  show  still  more  clearly,  that  the 
tension  in  the  beginning  of  the  anomalous  state  may  be 
approximately  expressed  by 

T„  -  T  =  k(R  -  I), 

Tg  denoting  the  normal  surface-tension  and  k  a  con- 
stant which  is,  in  the  case  of  oil,  0  60,  and  in  the  case  of 
tallow,  0  54. 

The  course  of  the  tension  of  a  surface  contaminated 
by  oil  may  be  more  clearly  seen  from  the  following  curve  : 


When  the  water-surface  is  not  contaminated  by  pure 
grease,  but  by  any  other  substance,  as  soap,  resin,  pal- 
mitic acid,  the  tension  behaves  quite  differently. 

If  the  justly  anomalous  surface  be  contracted,  the 
tension  at  tirst  sinks  rapidly,  but  gradually  begins  to  rise 
again,  while  the  area  of  the  surface  remains  constant ; 
the  latter  being  re-extended,  the  normal  condition  is  at- 
tained at  a  shorter  surface  than  before  contraction. 
When  the  surface  then  is  left  for  some  time  in  the  normal 
state,  the  length  of  the  anomalous  surface  increases 
again. 

Therefore  the  difference  of  tension  produced  by  varying 
the  area  in  a  given  ratio  depends  very  much  upon  the 
time  required  for  the  contraction  or  extension. 

The  deeper  the  tension  is  lowered  the  stronger  be- 
comes its  tendency  to  rise,  till  at  last  a  further  sinking 


'  Wbra  orjinary  o  ire  oil  \  ihc  vala*  in  qa«Mio«  «nt«o'7). 


only  can  be  observed  during  the  motion  of  the  partition, 
and  this  even  is  the  case  with  grease  at  higher  degrees  of 
contamination.  A  sudden  change  of  direction  at  a  cer- 
tain lowered  tension  I  could  perceive  in  no  other  curve 
than  that  of  pure  grease.  As  an  example  may  be  ex- 
hibited the  curves  of  soap  and  mastic,  when  the 
contraction  was  as  quick  as  possible.  Mastic  was  intro- 
duced by  means  of  benzol,  soap  directly  by  contact. 
On  suongly  con'.ractei  surfaces,  every  subsunce  gives 
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a  stlBT,  visible  pellicle,  Gompoied,  ai  it  iqqmurt,  of  tnall  1 
incoherent  panicles. 
CertAin  peculivities  of  Mne  subitMioet  ttill  mtist  be 

mentioned. 

(1)  The  contamina'.ion  due  to  colcipliniiy  :ind  p.ilniitic 
acid  continually  diminishes,  and  at  last  seems  to  disap- 
pear altogetlieron  stMiding,  which  is  not  the  cue  with 

rna&tic. 

(2)  On  the  o-l;rr  !i:tnil,  if  the  S'.irf.icc  has  been  for  a 
moment  in  coniact  wuh  a  piect  of  soap,  the  conianiination 

'Continues  to  increase  after  the  removal  of  the  soap. 

(3)  Stearic  acid  rendcti  the  water  surface  stiff  as  soon 
as  the  tension  begins  to  sink. 

{4)  A  surface  m.tde  anomalous  by  olive-oil  in  the  ! 
course  of  twenty-four  hours  undergoes  a  cbaagOi  by  I 
which  the  curve  of  tenaion  is  totally  altered. 

Ob  the  whole  the  phenomeaa  aie  raduer  compficated, 
the  teiMion  by  do  meao*  being  deteimined  by  the 

Joantlty  of  contaminating  tdbstaoce  in  the  anit  of  area ; 
ut  depending  considerably  upon  conditions  that  are  still 
to  be  investigated.  Especially  in  the  experiments 
relative  to  the  (iiuil  tensions  nUainable  by  the  variou'; 
substances  in  the  st.ite  of  utmost  concentration  I  could 
not  succeed  ia  getting  definite  results. 

Agnes  Tockku.  > 


NOTES.  I 
A  itRo.NEE  stattte  of  Arago,  erected  in  the  gtmadt  Miind 
the  Paris  OtnervatoTy*  was  snfiriled  by  M.  Poiacai^on  Stmday 
last  Ib  the  preoe&oe  of  smial  memtiers  of  the  Institute,  the 
obterratory  ofliciali,  and  a  few  ipeciators.    Tbia  ,is  the  third  ' 
mon  nncin  ih.it  hat  been  erected  to  the  iMiDoiy  of  that  I 
renowned  a^trunomcr.  i 

pROr.  litAx  MvLtBR  has  had  the  order  of  Medjidich 

conferred  oD  fiiin  ti\  the  Sultan  >■!"  T.u'-cy.    This  is  a graoefttl 
re;o^nitioa  of  Pro!.  .Mullet °i>  scicniitic  rese-irchea. 

Baron  voir  NomDBtiSKjfUD,  of  Sloelchola»,  has  been  elected 

a  Foreign  Member  of  thr  P.-<.ri5  Aenr^emy  of  Sciences.  ^ 

Dk.  £.  B.  TvLER,  Curator  of  the  Oxford  Unimsity 
Museum,  has  been  eleeled  an  Aaioeiateortbc  Braatela  Acadeny 

of  Sciences. 

Tii£  antjouaccment  that  Mr.  E.  H,  Pouilon,  K.R.S.,  has  i 
been  appointed  Hope  Professor  in  succession  to  the  late  Prof.  I 
We)t«ood  will  be  received  with  aatiafaction  by  all  oataraUcu  ! 
who  an  familiar  with  this  anthor'a  work.   For  more  than  tea 

years  "Mr.  Ponlioa  has  displayed  the  greite^it  .i^^iivity  as  an  1 
original  investigator,  more  Mpecially  in  connection  with  the  ' 
sa!iji-ct  of  insect  coin  14  rat  ion,  which  lie  has  .idvanccd  by  in.jny 
importaot  discoveries,  ilis  cimthbtttioBs  to  ioaect  norpboiogy 
.we  safficicnt  guarantee  that  the  purely  syatematic  aide  of 
eaiottoiogy  wiO  net  be  neglected  at  Oxford.  All  wli»  are 
Interested  in  the  atatat  of  the  ITniversity  as  a  centre  of  hio> 
logical  Tc^r  irch  will  recogoiae  the  wiadoB  of  the  dcetora  in 
ma  king  their  selec;ion. 

Ill  the  Hoaae  of  Conmone  on  Jane  8  Mr.  Rentont  asked 
the  Seoetaiy  of  State  for  War  whether  he  was  aware  that  at 
the  noent  Staff  College  examination  there  was  a  striking  change, 

of  which  no  notice  had  been  given,  i.T  ihe  nature  and  scope  of 
the  aiathematidl  examination  ;  and  whether  steps  would  b« 
taken  to  prevent  any  of  the  officers  who  were  can  lldates  at  the 
esaminalion  being  disqaalified  in  Censcqaence  of  this  noasull 
procedure.  Mr.  Campbell-Bannermaa  replied  that  the  change 
was  due  to  the  ap|>  limmcnt  of  a  new  examiner,  and  saiii  i);  ii , 
as  the  examination  i.s  competitive,  the  candidate*  woald  noi  Lit'  ^ 
p  It  to  .iny  disadvani  1  ;f  iiy  iKc  ^rt-irei  .1  ilti  .-mI  1  y  .  if  the  qiies- 
liuns.  Tliis  may  be  a  sufficient  explanatiuo  of  the  circamslance,  I 
4Mt,  in  nany  eaaes^  eaadldates  for  Qovcmnent  appelntmcois  | 
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have  found  upon  rrading  the  question  paper,  that  imporlant 
cfaaoges  have  been  made  in  the  character  of  the  examination 
without  nny  utlaBaiion  whatever  Inning  been  given  to  them. 

A  cfrtrcrsatioHe  of  the  Inslilulion  of  Electrical  Engineer* 
will  be  held  in  Ihe  galleries  of  the  Koyal  Institute  of  Paintets 
in  Water  Colonrs  on  Friday  evening,  Jnne  aj. 

Trb  Selborne  Society  haveeMdaamngenents  for  a  \isit  t» 

Selbome,  Ihe  home  of  Gilbert  White,  on  Saturday,  June  34. 

Lor  l  Sfllnirnc  w  ill  i>ccupy  the  chair  ut  lunth,  .iml  !'C  sv.pportcd 
by  Lord  Northbrouk,  ilu-  Karl  of  ijtaiafofd,  and  .Sir  John 
Lubbock,  Bart.  Tk>.cis  for  the  excursion  can  behadCroin 
the  Secretary,  9,  .\dam  Street,  Adelphi,  W.C. 

The  fourth  annual  meeting  of  the  Museums'  Association  will 
be  htl',1  in  ihc  rooms  o{  the  /  lol.jgical  Socicy  :lur;n^  the  first 
week  in  Jaly.  lite  (urinal  proceedings  will  commence  on 
^tonday,  July  3,  at  8. 30  p.m.,  when  Sir  \V.  IL  Flower,  F.R.S., 
the  Preaident-£lect,  will  deliver  an  addies*.  Ii  is  proposed  to 
devote  morning*  to  ttie  reading  and  diceniaion  of  papers  bearing 
up  in  lIiL-  sulj'rci  of  iiiiiscum  J,  .md  in  the  afternoons  and  evcn- 
ia^fi  viiii,  vrili  be  h.aIc  to  various  Metropolitan  museums 
The  arrangements  of  the  meeting  will  be  greatly  facilitated  if 
those  who  propoae  to  attend  vrill  give  early  notice  to  Mr.  F.  W. 
Rodler,  A,  Jermyn  Street,  S.W. 

The  fifth  summer  assembly  of  the  National  Home  Reading 
Union  will  be  held  at  llklcy,  Yorkshire,  iron  July  i  to  July  8. 
The  inaagural  address  will  be  delivered  by  ihe  Master  of 

Trinity  College,  Cambridge,  and  there  will  be  lecture*  by  Mr>, 
Henry  Fawcctt,  Prof.  Michael  Foster,  Sir  Kol>ert  Hall,  Mr.  W. 
G.  Collingwood,  Mr.  Chnrton  CcMiir-,  an  1  others.  Shor 
lectures  on  archzology,  botany,  and  geology  will  he  given 
each  day,  and  will  be  followed  by  excursions  to  places  Of 
interest  in  the  neighboorhood.  These  conld  haidly  be  »  ntore 
picaaant  road  to  knowledge  than  that  afforded  by  such  a  meet- 
ingatlhit. 

Vasiovs  learned  and  idenlific  bodies  of  Liverpool  and  tbe 
district,  being  desiroas  c»f  inviiing  the  Biilisb  Association  to 

nictl  .i:  I.ivtTiH'oI  in  lSi/6,  senl  rcprjsent.i'ivcs  to  tli'j  Mayor  on 
June  S  the  purpuiac  ul'^oiiuUug  hi^  aid  in  ihc  lurtherance  of 
their  object.  The  Mayor  «ould  not  pledge  himself  to  any 
coarse  of  action,  bot  said  he  would  eooinli  tbe  Corpontion  npoa 
the  mutter. 

The  Penaancut  Committee  of  tbe  International  Congress  of 
Zoohigy  propose,  as  the  snljcct  for  the  S.  A.  1.  le  Taar^cfa 
prize,  the  study  of  the  fimaa  of  one  of  the  great  regions  ef  the 

glohc  and  the  relation;  hL-t«eeii  this  f.iuna  and  that  of  neigh 
Louring  regions.  Thc.iward  will  ho  made  at  the  Leyden  Con- 
gress in  1895.  By  Ihc  rulc>.  of  the  Conj^rcss  lh:s  jiriie  cannot 
be  given  to  a  Dutch  man  of  science.  The  jury  will  accept 
works  bearing  npoo  a  btaaeh  or  a  dais  of  the  animal  IciagdoiD. 
Manaicripis  ~>r  primed  papers  shoaM  be  written  in  French  and 
sent,  liefoie  M.^y  t.  1895,  toM.  le  Ptendcat  du  Ceaitd  pcr> 
maticni,  >m^:  Lc  /oologique  dc  Fsauee,  7  Has  dcs  6nad^' 
Augusiins,  1  arts. 

With  the  exception  of  heavy  thunderstorms  wbicfc 
'iccurred  in  the  central  part  of  Ireland  during  the  night  oi 
Friday,  the  9th  inst.,  in  which  l '2  inch  of  rain  fel),  and 
in  Merioneth  the  next  day,  the  weather,  as  represented 
by  the  stations  reporting  to  the  Meteorological  Office,  lidt 
been  practically  rainless  over  nearly  the  whole  of  the  Brictali 

l-.l.inls.     'I'Im  -I-  rij;;.'i' i  "'II .  Wfrc-  ..i',(in^  l<,  lI:-,-  ;  .f  r -.i.t,;i:CL'  mT  tr 
.VMUcyclune  •.jvt.-i  ^ciudmavia,  «li«  N'uiiii  .'5i.j.  ar..J  uui  u*a  ir*a. 
The  temperature  has  been  somewhat  high  for  the  time  of  yvmi 
the  highest  daily  maxima  in  tbe  south  and  west  baviag  at  liaaoa 
eacecded  75' ;  but  in  the  north,  and  especially  on  the  cast  eoant. 
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ewlai  to  ibe  continuance  of  CMterly  wind«,  many  of  th«  maxi- 
mam  iriwliniti  li««e  bees  below  60*.  Dariqg  the  ctrly  part  of 
the  prcKOt  week  the  amicTdoae  dccreued  ia  ioteBiitj  tnd 

began  to  move  slowly  ensiwiint,  while  a  depreaiion  which  Uy 
over  the  »uuth-we.st  of  France  timved  oortbwAtd,  causing  the 
I  iromcrer  to  fall  generally  over  our  nlands,  and  on  Tiic»day 
night,  the  13th  in$t.,  a  thunderstorm  oocarrcd  at  Jcritcy,  wbilea 
further  rise  of  tempi ra'.-jrc  occurred  over  the  fuulliciti  isorlion 
of  tbe  kiii8daai>  the  maiiamoi  At  CsmbiMge  icerhim  81*. 
The  fVuUy  Wtafktr  Kipert  of  tbe  Mth  iDit.  ebowvil  that 
the  greatest  excess  of  temperature  occurred  in  Ireland  and 
the  Channel  l»hndi),  where  it  was  5*  above  the  mean.  The 
rainfall  just  equalled  Ibf  nienn  in  '.he  caii  of  Scolland  iinil 
Ibe  Bonh  of  Ireland  only,  bright  sunshine  wa»  above  tbe 
usual  uiount  everywhere  ;  the  percentage  of  duration  ranged 
from  20  to  38  in  Scotlaad,  from  36  10  40  in  IrelMid»  und 
froat  40  to  67  over  England,  wtklle  In  the  Channel  111  and*  the 
peroeatage  was  as  high  a»  75  of  the  poMlbIc  amount. 

Ws  ace  iadebted  to  Or.  A.  Bnchna  for  tbe  <l»icuwioa  «nd 
pobUcatioo  fin  vol.  ix.  of  the  Joanul  of  the  SeottUh  Meteoro- 

logical  Society)  -A  a  very  valuable  ierics  uf  mean  munthly  and 
yearly  tempcta'.urct  fur  Loodoo  aod  viciaily  fur  ija  years,  from 
1763  to  1892.  The  only  interruption*  of  the  continuity  of  this 
loog  Mfie*  occurred  in  M«7  1777  md  July  1780^  mkI  the  aeaas 
for  iboM  moatht  Yam  been  iaieipolnnd.  For  the  130  lenii  the 
neaa  tempeninns  of  LoodoB  b 50**2.  The  hi^'heu  mean  tem- 
peratare  of  any  month  was  74**t  in  July  17S3,  md  the  l>wett 
25  lir,  J.uiu  iry  1795,  'he  difference  being  48'"a.  The  warmett 
(CitoQi  wt.>tt;,  wmtsr,  1779,  8"3  above  the  normal  value  ; 
>.pting,  1811,  f  5  '2  ;  summer,  1783,  f  8"  2  ;  and  autumn, 
■777*  -^S"'**  Tbecoldesta«Moo>  weiv,  winter.  1814, 6* -5 below 
the  Bonaal ;  ■prfng,  1837,  -  6*7;  mner,  iSii^  -  4*16!  and 
automo,  1877,  -41.  The  7e«ri783  had  Ihehighent  mean  annual 
lemjwrature,  being  5°-2  above  the  normal  for  the  year  ;  and  1816, 
the  l©i»<^'>'.  hf'm\:  5  5  unilfr  the  n  irmal.  Dr.  Buchan  states 
tha*  much  la  x>ar  ha<  b;en  *peri:  in  searching;  for  evidence  of 
cycles,  but  thai  it  cannot  be  s>id  that  the  remits  ihow  more 
than  hifhlf  intciestinK  re«eai')laace«  and  contnsla  imnm  the 
OMNithi,  «ad  that  in  whatever  way  the  period*  are  viewed,  they 
M^geit  DO  appearance  of  a  cycle.  But  a  tendency  is  shown  of 
type*  of  high  and  low  temperature  to  prolong  themselves  during 
inoilh  .,  ^v.i-i'ini,  And  yt-ir,,  l-  ulln  .vint;  ihU  |i,t]ict  1-.  «n  c'laally 
iii),x>rtaat  discussion  by  the  i^mc  author  of  the  temperature  of 
the  north-cast  of  Scotland  f^r  129  yearx,  from  1764  to  1892^ 
from  ol'ierv:i!t ons  talicfi  :U  Gordon  Cistle  .md  other  placet. 

.^T  the  instance  of  lierr  von  llclmhollz,  and  with  (he  supjiort 
of  the  Berlin  .Academy  of  Sciences,  Drs.  Franz  Kicharz  and 
Quo  Krigar-Meniel  have  undertaken  a  (cnarkabte  aeries  of 
cxpetlwicata  for  the  pntpoae  of  determfaring  by  weighing  the 
diminution  of  gravity  as  we  ascend  from  the  surface  uf  ti  c 
earth.    The  method  was  iheorelicatly  the  followifi^  :    Tu  each 
(nn  of  an  or  lirnry  Idl.ircc  u  attached  another  ji;in  !iy  means 
of  a  rod  ab^t  2  m.  long.    Two  aeosibiy  equal  masses  are 
placed  in  the  left  upper  and  the  right  lower  pan  re^>ectively. 
The  (ravitatiooal  autactioa  bciag  Mmsfer  «o  the  latter  weight,  ; 
a  ^ffereoee  wilt  be  indicated  by  the  batance.   On  removing  | 
the  left  weight  from  flu-  u,i|>tff  to  the  I  >iirr  pin.  and  the  right 
weight  from  the  lower  to  trie  upj>cr,  the  difference  acts  in  the  '. 
opposite  direction,  and  half  tbe  me.m  of  the  two  differences 
givct  tbe  decrease  of  gravity  with  Ihe  height.    It  i«  almost 
needleis  t*  mi  Aat  tbe  eaperitBent  was  one  of  very  great 
ddieacyaad  difficulty.    It  wa$  performed  in  an  earth-covered 
ctsemate  of  the  citadil  of  Spandau,  partly  in  order  to  ntili»e 
a  mi'S  ijf  lea  l  Aei.;hinj;  .il/out  a  hundred  tons  t-..  ■IcIernHne  the 
attraction  exerted  by  il.    The  necenary  preparations  were  1 
I  hi  1887,  aad  the  laafai  fnH  of  tbe  (Aoervation*  has  ooly  | 
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jnat  been  concluded.  The  diflerence  between  the  values  of  g  at 
two  points,  owe  216  m.  above  the  otiter,  was  foaod  to  be 
6'5»3  X  10-'.  The  calcalalcd  valne  was  6-970' x  10-*.  The 
dtflereBce  may  be  due  to  a  density  of  die  Strata  bdow  the- 
statinn  being  less  than  the  average. 

A  THikMOSTATfor  the  oonpartson  of  standard  tberoMmcteia 

between  the  temperatures  of  50'  .ir..!  3 C.  is  described  by 
Ilerr  A.  Mahike  in  the  current  num'ier  of  tli-.-  Zfitschrift  fur 
^u':^ti'::!>iU'ikHHJi.  It  is  used  at  the  rhysikAlisth-Tcchaischc 
Keichsanstalt  for  the  purpose  of  maintaining  ihe  thermometers 
t'l  be  compared  at  certain  temperatures  for  which  the  boiling 
point  of  some  sobstanoe  is  not  available.  It  ooniiste  esieolially 
of  an  oiUbath  in  a  copper  cylinder  snmonded  by  another 

copper  cyMndcr,  the  <|>ice  !ietwec:i  the  '.w.i  hciiliJ  '[He  l  with 
air.  Ilea;  IS  np;,illed  to  ih-.-  outer  vcs-Si;!.  The  hcatcil  air 
warms  the  inner  ve\M  I  by  circulating  round  ii,  there  Ixring  a 
clearance  of  a  or  3  cm.  all  round.  Special  precautions  are 
taken  to  k(^  the  level  of  the  oil  in  the  inner  vessel  constant, 
and  the  tessperatnta  of  tbe  oil  uniform  tbroughoau  Both 
cylinder*  are  doied  with  lidi  coDtaining  holes  through  which  lo 
insert  the  llieriiujiiielcrs.  The  oil  i>  kept  circulating  tiy  riiems 
of  two  propclicf&  uiieioscd  in  vertle.il  copper  cylinilcrv  opijn  at 
both  end*.  Their  axes  puijcct  throui^h  the  outc:  hd,  and  are 
provided  with  palleys  rotated  by  mean*  of  a  tmall  water  motor. 
The  whole  arrangement  ts  designed  to  keep  the  entire  body  of 
oil  in  motion,  so  a*  to  prevent  uneqsal  heating.  Saiplos  oil, 
dtie  to  expansion,  and  any  oil-vapoar  that  may  be  evolved,  are 
dtawn  off  through  a  siphon  leading;  through  the  walU  of  the 
cylinders  lutu  a  (cTiiticratur.  The  apparatus  ha*  worked  veiy 
well,  the  variations  of  temperature  not  eaoeediig  the  avenge 
errors  in  reading  tbe  thermometer  scales. 

The  extremely  high  cost  of  high  resistances  made  oV 
metallic  ^^ire  c.iuses   the    discovery   of  a    cheap  substitute 
to  be   a  matter   of   considerable    importance.     Most  of 
tba  snbstilates  hitherto   proposed,   such  as  liquid  resist- 
ances, peaoii  marks  on  ^ass  or  ebonite,  dtc,  are  subject 
to  the  objeetioa  that  they  have  an  extremely  high  tem- 
perature coefficient,  and  in  the  case  i  f  the  fn-ncil  mirk,  o  r 
account  of  the  extreme  thinness  of  the  c  ir.  liic.irij;  niaten.il,  the 
rubbing  off  of  a  few  particles  cause-  .1  t;Te.u  increase  uf  re--ist 
aoce.   These  resistances  aluo  depend  in  a  considerable  degree 
00  the  electromotive  Ibroe  10  which  they  are  lubjeded.  The 
F.iHiritista  for  May  contains  the  dcecription  of  a  new  mateiiat 
for  the  coiHtraetion  of  high  resistances,  discovered  by  E.  J  one 
which  is  •>Riil  III  l>e  fi'  '  f'oiii  niDst  of  the'ie  ilefects      He  iivev  .ir: 
ebonite  tube  which  u  tilled  wah  a  mixture  uf  gtaphile  and  ua- 
vulcanised  ebonite  in  suitable  proportions.    The  mixture  is  then 
vulcanised,  when  it  hardens  and  adhere*  lo  the  containitig  tabc. 
Iletat  enpB  fined  with  binding  scraws  an  fiaad  lo  tbe  ends.  In 
this  way  a  re>i>tance  of  a  megohm  can  eailly  be  obtmiad  is  a 
tube  to  cm.  long  and  of  15  mm.  diameter. 

In  a  recently  published  number  of  the  prooeedinga  of  the 
Cambridge  Philosophical  Society  there  ia  ao  intcrcsling  paper 
by  Mesars.  GriSths  and  Clark  on  tbe  determinition  of  hnv 

temperatures  by  means  of  platinum  thermometers.  Acting  on 
the  suggestion  of  Profs  Dcwar  and  Fleming,  that  from  obser- 
v..:i:iii^  ..n  :lie  rr;i>tancc  i-f  cert.Tii  )iure  tiieial-  iincluding 
platinum)  at  very  low  temperature j,  it  .i  i.iM  apjicar  as  if  the 
resistance  vanished  at  absolute  zero,  the  auth  ir>  have  calculated 
by  means  of  Callendar  and  Griffiths'  method  the  temperature 
at  wbiiA  tbe  rctii>tance  of  several  platinamthermometcn,  whoae 
accuracy  had  Iieen  "levercly  tested,  would  be  zero.  The  values 
uliuii  td  iCta.cd  to  corroborate  the  conclusions  arrived  at  by 
Profs,  Dcwiir  and  Fleming  as  the  mean  value  found  for  the 
temperature  at  which  the  ieti*lance  would  be  zero  is  -  273" '96« 
This  gives  a  convenicBt  method  of  graduating  a  plalinvm  t  W* 
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aometer,  when  a  high  ordrr  of  accuracy  U  uoMcanij,  wlth> 
out  the  utukl  observation  in  sulphur  Ttpour,  which,  in  the 
absence  of  speciaJ  a|iparalus  is  a  troublesome  operation.  For 
■r  the  platinum  is  pure,  it  may  be  auaawd  that  tt  afawlntesero 
the  rciiilance  vanishes,  and  ihiu  A  meaxm  of  the  railtlMce 
ia  steam  and  ice  will  allow  of  ils  connant*  being  calcnlsled. 

While  making  the  observatiuns  mcmioned  in  the  prcvioui 
ncie  the  au;hor>  were  let!  In  s.i^pcct  that  the  heating  effect  of 
the  small  currents  nece»ary  to  rtieasare  a  re»iituie«  are  of  more 
Importance  than  is  usu.illy  supposed.  Daring  thoir  dater- 
Btiaatioa  of  ibe  value  of  the  mechasieal  eqaivaleot  of  heat  by 
ncan  of  an  electric  convnt,  they  meamred  the  temperature  of 
the  bath  eoniainin^  ihe  ire  uniUi  cuperiiiidiit,  at  which  the  re- 
sistance was  ihc  iamc,  while  Ulc  difference  of  potential  at  the 
ends  wai  i(icrea>e J  from  one  to  ten  volts.  Hence  they  were 
able  to  calculate  the  change  of  reaiatance  (tK),  and  the  rcaalu 
■cem  to  abow  that  IR  3  «C*  when  •  w  a  ooefideu  depending 
Mlkeutait  of  thaamoaiidtBgii.  Thu5,  by  determining  the 
TO  tttane«  of  a  coit  witti  two  difTerent  electruinoiive  forces,  it 
wouTil  be  jxKsiViic  !>i  fiiiil  the  value  of«,  and hoaoo catoalate  tka 
value  of  the  resistance  when  0  =  0. 

T 1 1  i:  I  u  ne  number  of  the  Joanal  of  iha  loitltdtfcni  of  Electri- 
cal Engineers  contains  a  long  paper  by  Mr.  A.  T.  Snell  on  the 
dislribttt'ion  of  power  by  alternate  current  motors.  X  be  paper 
is  folluwed  by  a  lull  report  of  the  if iicussioo  whteb  It  MiMd 
when  it  was  communicated  to  the  Institutioo. 

AOCOWING  to  ihKJUKtritatRtvitm  Mean.  Cro»  and  Mans- 
field have  recently  contributed  to  the  Massac'u  -t-  Institute 
of  Technology  some  further  experiments  on  the  excursion  of 
the  diaphragms  of  telephones.  They  find  that  nn  increasing 
the  magnetising  current,  the  corresponding  permanent  dedectioa 
increases  more  and  more  rapidly  in  proportion  Hp  to  about 
^Iw  of aaampfcre,  after  wbicb  ibedeflcctioD  li  wy  naarljr  pro- 
portional to  the  cumnt.  Similarif  the  leiuUi  thow  tbat  as  the 
strength  of  the  nia^jnct  uf  the  telephone  increajies,  the  amplitude 
of  the  Yibra;:on  likewise  iitcrea»e:>  up  lo  a  c^rriain  limit  and 
then  falls  off.  The  maximum  motion  of  the  diaphia^^m  for  a 
given  value  of  the  alleiaaliiiig  line  canent  employed  u  atutncd 
faebie  tbe  eon  mebet  Iwlf  ntmtim.  tt  abo  appcan  tba%  in 
gaocfil,  the  amplitadeof  vibration  of  the  tiiaphragm  increases 
len  rapidly  than  the  current  actuating  the  telephone. 

.\r.KiriiLi  I  RE  is  rapidly  becoming  more  scientific  In 
France  the  Soci^^  Nationale  d' Agriculture  lately  charged  a 
Bpedal  eomaiaiion  loitadjtbeqKatioa  of  afiimomic  mapt, 
deitgBed  to  afford  the  fanner  usefot  indicatioiM  on  the  phy-ical 
and  ehemicil  qualities  of  land,  so  that  he  may  know  how  to 
improve  it,  what  manures  to  apply,  anil  in  what  ([uantity,  &c. 
In  an  iatercsliag  report  on  behaU  of  this  commission  (sum. 
mariiedia  Krv.  Gen.  Je  Sciences)  M.  Carnot  represents  that  the 
tine  la  now  ripe  Cor  prodacti^n  of  cantoaal  and  communal 
agronomte  mapt,  00  a  Iirge  acale ;  and  a  number  of  tu^ef  tioas 
are  offered  as  to  how  the  work  should  be  done. 

There  is  now  a  general  tci:iiicncy'  ia  l<a:>sia  to  introduce  some 
leaching  in  agriculture  and  horticulture  into  the  primary  schools. 
Both  private  peraoaa  and  the  Provincial  autboiitie*  freely  give 
giaBta  of  bud  10  tbe  icboob  and  to  the  teacbets*  aemiBaries  for 
their  fields  and  orchards,  and  in  many  sch  jots  the  plotsof  arable 
land  and  (gardens  attended  to  by  the  pupils  heconie  small  centres 
of  afiticuliural  and  horticultural  education.  In  CauLa-.ia  the 
same  tendency  is  even  more  pronounced,  and  d>;>  belter  idea  can 
be  given  of  the  extent  of  this  new  movement  than  by  giving  the 
followiog  beta  relaiive  to  tbe  primary  school*  of  Kubaoi  a  pRH 
«ia«a  of  Norlbem  Canciila.  This  year  ten  teboolmastera  have 
been  invited  to  attend  the  Ircluret  upon  •sericulture  and  bee  keep- 
ing at  the  schools  o(  the  Cossack  villages,  Armavir  and 
Labfnabaya.  The  iaspaetor  of  the  ichoola  baa  aoqulmd,  wiib 
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the  modest  grant  of  ^^35,  thirty  apptianeet  for  fairfi«  liHi- 
wonni,  and  five  anangtmcDU  for  each  school  for  pumpiog  out 
hooey  fmm  the  beebtTCt,  and  preparing  the  artifidal  wax 
hoaeycomba  ;  in  addition  to  which,  ten  school    i  ^    "  ccn  Mip 
plied  with  apparatus  for  silkworm  culture,  while  others  have 
,  been  supplied  with  seeds  of  plants  of  special  use  to  beea.  Alt 
schools  which  have  gardeut  of  ailkwotm  trees  have  ben  lap- 
I  plied  with  seeds  of  the  tree,  ead  90;«00  young  tivea  bav* 
1  been  di^ribuied  among  them.     Fourteen  schools  are  ex. 
pected  this  year  to  carry  on  the  silkworm  culture,  and  ten  other 
.'chools  are  already  carr)'ing  on  experiments  relative  to  IhesaaM;. 

In  the  cnneot  number  of  the  £ntMMkguU'  Mtmtkfy  Mtag^ 
tine.  Mr.  It.UeUdihHi.r.R.&,  ban  article  on  tbe  extiactioa 
ofaevenlape^of  British  butterfl  \t%  within  recent  years,  and 
the  decadenee  that  appears  to  be  g<nn^  on  with  respect  to 
nthers,  sugfjcsts  the  enforcement  of  a  cloie  lime  to  last  COMiBtt* 
ousiy  during  the  whole  of  a  series  of  five  or  ten  year*. 

I  v  a  recent  paper  to  a  Chffatleaia  Journal  on  the  mettlog  of 
ialaad  ice  (wbanlqr  glaciers  are  prevented  fro  m  throwing  io- 
defiattely  ia  tbicltness,  notwithstanding  additions  above  the 
snow  line),  Herr  Schiott  atletnpts  to  estimate  the  three  factor^ 
concerned  in  the  interior  fusion,  vit.  earth  heat,  friction,  and 
pressure,  and  arrives  at  the  result  that  a  more  important  agent 
than  aay  of  tbcae  (in  bindcnag  glacier  gmwtb)  ia  aolar  beat 
owhlag  the  aorlacelcebetow  tbe  taow  tine  (iVUnnv.  Ms€k.. 
No.  21). 

A  PARAGRAPH  describing  a  supposed  earthquake  felt  in  the 
Isle  of  Man  on  tbe  aHemoon  of  May  5  was  published  in  sevetal 
LoadoB  aad  provincial  paper*.  Mr.  Charles  Davisoa  writes  us 
totbeelicct  that  his  laqdrles  shoir  that  tbe  shocks  «cie  dor, 
not  to  earthquakes,  but  to  the  firiflg  of  beavjr  gHW  htm  a 
battleship  situated  near  the  island. 

DoKiNO  Ibe  cutting  of  a  laaaet  at  the  MolabJleTerariBBsoflhe 
Malta  RailiR^  (vtitca  Mr.  N.  Tagliafiiiro  la  the  Mediterranean 
JVm/mrulMf  a  pleee  of  li^ite,  of  dimctisioaa  about  11  by  4  by 

I  inches,  was  found  embedded  in  the  blue  variety  of  the  upper 
globigcrma  limestone.  The  upper  layers  of  this  limestone 
appear  to  be  contemporaneous  with  the  Langhian  series  of  tbe 
mioceae  bed*  of  Italy,  and  wen  probably  deposited  on  anascead' 
iog  sea-lloor  at  a  depth  of  Bcarly  300  fathoms.  Thedbeoveryof 
I  ignite  la  these  beds  is,  therefore,  of  some  importance.  

WaiTIMO  HI  StitHtt  of  May  5,  Dr.  Morris  Gibbs  says  that  the 
results  of  observatioos  of  tbe  songs  of  fifty  difl^reat  spedes  of 

birds  shows  that  the  notes  do  not  chnngc  ift  quality  as  a  result 
of  change  in  emotion.  After  robbing  riests  he  hl>^  waited  and 
listened,  allowing  ample  time  for  the  male  to  learn  of  the  spolia- 
tion. In  each  instance  the  niale,  upon  returning  to  the  empty 
acat,  at  oaoe  burst  into  aoag^  ead  though  it  is  possible  that  the 
song  ai^wssid  nneb  sorra*  or  eomplaiat.  Dr.  (Ubbs  could 
aever  distingeidi  any  dilierenee  between  it  aad  Ae  warb ling  lie 
was  accustomed  to  hear. 

In  the  Laneet  of  jane  10,  Dr.  Edwin  Haward  calls  attention 
to  a  point  with  respect  to  proofs  of  death,  which,  in  conse- 
quence of  tbe  growth  of  optaioa  ia  favour  of  ctematioa,  ia  of 
great  importanoe.    Sir  B.  W.  Richardson  and  himself  bad  to 

decide  in  a  particular  case  whether  life  was  or  wa^  -^f  pttinct. 
Of  len  tests  applied  to  the  boiiy,  ci^jh:  indicated  that  death  was 
complete.  These  were  (li  heart  sounds  and  motion  entirely 
absent,  together  with  all  pulse  movement ;  (z)  respiratory 
souads  aad  movements  entirely  al»ent ;  (3)  temperature  of  tb« 
body  the  same  xs  that  of  the  aacrouadiag  air  ia  tbe  mam  i  (4) 
a  biigbt  needle  plunged  into  tbe  body  of  tbe  bleeps  muscle  aiM) 

left  there  showed  no  sign  of  oxidation  on  withdrawal  ;  (j)  inter 
mittent  shocks  of  electricity  passed  through  various  muscle*  an' I 

Svoap*  of  lantekagave  oo  indieatiea  tabateiwr  of  MtaMIUy  t 
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(61  the  fillet  te«t  applied  to  the  veins  of  the  arm  caused  nri  filling 
of  Tclns  on  the  distal  tide  of  ibe  fillet ;  (7)  the  tubctitaaeoos 
iajMlioo  of  ammonfai  nmcd  th*  dtit|r  brawn  naim  inidiMtife  of 
diaolaliMi  \  W  fifar  wMb  mt  dclccttd  oa  flnldac  cacefiil 
■ovcacmti  of  the  jobttt  of  the  extrenitiet  ud  of  llie  lower  jaw. 
Two  tests,  lidwrvcr,  indirateii  (ha!  life  was  not  extinct.  The 
openiog  of  a  vein  to  a^iccrtain  whetherihe  blood  ha^  uadcrgoae 
eoogulatioa  showed  that  the  blood  was  fluid.  This  is  not  very 
wpoitani,  bocMue  uadci  abnomul  coaditiocs  the  blood  may 
iconia  Avid  «Acr  dettb  Int  oceiirrad.  Bol «  critcrioa  whicli 
ha*  been  believed  to  aSbrd  tare  evidence  of  life  or  death  was 
found  to  fail.  It  uJcnown  as  the  diaphanous  lest,  and  consists 
in  holilini;  the  fingeri  of  ihf  s.ijvio-ied  dead  penon  in  fruiit  of  a 
itroog  light,  and  looking  ihrujgb  the  narrow  spaces  between 
two  fiagen  jatt  touching  one  another.  The  belief  has  been  that 
if  th«  ptiWB  i>  aliw  a  lioe  ol  Karlet  oolonr  wilt  be  sean,  and 
that  th*  abteacv  of  tb«  ooloar  tndieatet  dealh.  In  the  eaie  in- 
vestigated, however,  the  scarlet  line  of  light  between  the  fingers 
was  clearly  visible,  though  death  was  asroreJ  by  the  fact  that 
clr!compo^ition  ^ct  in.  Kuflhi-t,  Sir  D  \V.  Richardson  records 
a  case  in  which  the  test,  applied  to  the  hand  of  .1  lady  who  had 
siapty  dinted,  gave  nu  evidence  of  the  scarlet  line  ;  so  that,  on 
thau  teat  aloDe,  ibe  would  bave  been  dedaved  dead.  Tboa  tbe 
diaphanoas  test,  wbich  baa  been  eoandered  hf  aumy  aa  inMllble, 
hai  been  proved  to  be  untruslworihy. 

Herkn  FaiEOL.iNDER  UND  SoHN,  of  Berlin,  have  issued 
their  Natural  Hislery  Nttvs,  Noa.  3-9.  Tbe  llltt  COOtala 
adfCftiteiBCBU  of  leceat  Uieiataie  «■  aatwal  Uitai]r> 

Trb  Tedmical  lattnietion  Comaittee  of  tbe  &ica  Coonty 
Coancil  have  just  issued  a  prospectus  containing  syllabuses  of 
lectures  on  chemistry  and  biology — sciences  which  are  specially 
applicable  to  the  iadiutrics  of  the  county. 

Irvn  has  ceaaed  to  caiit  aaanindependent  joanial,  after  liviag 
for  twenty  yean  ander  that  title  and  fifty  year*  as  the  Mtehanitf 
.Va^atim.  It  his  lK.-i.n  amattjariiatcd  with  I'n.iuitrifi,  and  the 
combined  juuroal  will  la  facuic  be  ii^utd  under  the  title  of 
InJuitritt  and  Iron. 

Tm  life  of  Sir  Richard  Frauds  BactM,  by  Lady  Bartoo, 
Will  abortly  be  published  by  MesHt.  Cbapman  aad  Hall.  The 
V  ork  »i'l  recount  Sir  Richard's  life  from  his  hirth  to  his  death, 
and  comprise  two  volumes  of  about  600  pages  each.  A  large 
•mount  of  space  is  devoted  to  a  devcripiioo  of  his  explorations. 

Wc  bATC  feoeived  tbe  New  Soaih  Wales  Statistical  Register 
br  1S91  aad  ptenoo*  yeaiii  compiled  from  oAeial  Tetania  by 
Mr.  T.  A.  Coghlan.  The  volume  is  a  collection  of  eight  parts 
which  have  already  been  issued  separately.  It  is  wholly  de- 
voted to  stati-lics. 

FaoM  Felix  Aloan,  of  Paris,  oomca  a  work  on  the  "Con- 
qoCte  d«  Moade  Vdgdmit**  by  Loots  Bo«dca«L  The  atraage- 
meat  of  the  matter  tn  the  book  is  very  good.  After  discussing 
the  general  theory  of  the  growth  of  plants,  the  author  passes  to 
ibcstudyof  various  groups  of  plants  of  economic  and  of  orna- 
mCBiai  value.  Tbii  brancb  of  the  subject  is  divided  into  seven 
paitt.  Tbe  operations  of  caltare  furnbh  matter  for  a  special 
ebiqiicr,  and  tbe  book  is  coacbided  with  a«  aeeoaat  of  tbe 
ciaailoB  aad  prasctvatioa  of  artifietal  varieties  of  tome  types  of 
plaats.    To  a  'ar^;e  e^renl  the  subject  is  treated  historically. 

Thr  Life  Sav-.D);  Society  has  for  its  chief  object  the  development 
of  insinictioo  in  such  swimming  arts  as  would  be  of  assistance 
to  a  pcnon  eadeavouiiag  to  save  UfCb  Tbey  have  jiut  iwacd  a 
reniad  editba  of  aa  eacellcBt  Ktlk  handbook  ia  wbldi  aa 
aacooM  ia  givctt  of  the  methods  recooiaMadcd  by  tbe  society 
for  tbe  reaeae  of  tbe  drowning  and  the  resuscitation  of  the 
apparently  Jiownrd.  It  hoped  that  the  isiuc  of  ihis  course 
of  instruction  will  lead  to  tbe  subject  of  life-saving  and  resu>ci- 
tatian  baint  iaekdad  ia  th«  curriculum  of  aaaiy  sdiool. 
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T)i£  decomposition  of  steam  by  means  of  heated  magnesium 
nukes,  according  to  Herr  Rosenfeld  {^BtrUhW^  a  pretty  lecture 
csperiuteflL  Aabortpieceof  acoatbastloii  labefoAtnAlMdat 
ooa  aad  with  aatajiper  aad  tabe  for  eaeapa  of  gaib  aad  eaa> 
aeeiad  at  the  other  'with  a  wtael  coatabiag  water.  A  Uitte 
powdered  magnesium  (o'5to  1  gramme}  is  put  in  '  r  '1:  and 
cautiously  heated  ;  then,  by  gently  heating  the  water,  ^team 
parses  over,  and  the  metal  merely  glows.  In  this  way  is  ob- 
(aiacd  a  steady  carrcat  of  hydrogen,  which  can  be  collected 
over  watari  Bal  if  a  rapid  corrent  of  atcaai  is  scat  over 
tbe  beated  mstal,  the  latter  boms  with  dazzling  light,  and  the 
heat  breaks  the  tnbe.  This  occurs,  however,  only  after  som* 
time,  when  a  good  deal  of  hydragea  baa  beea  aatlaelad  ia  tbe 
l>ell-jar. 

Ak  iflterestlog  eomponad  of  alamiaiim  chloride  with 

benzoyl  chloride,  the  chloride  of  the  benioic  acid  radicle,  has 
been  obt.iincd  in  large  crystals  by  M.  Perrier,  and  an  account  of 
it  K  Contributed  to  Ihc  carrem  number  of  the  C"n/.'fj  KrnJut. 
5uch  compounds  ate  of  particular  importance  in  view  of  the 
remarkable  role  which  aluminium  chloride  baa  been  found  to 
ptay  ia  lyaihetical  chamiatry,  aa  affoidiag  soma  iaiigbt  into  the 
nature  of  tbe  laterme<Uate  reaetloiM  npoa  whkb  the  apparently 
catalytic  action  of  this  useful  salt  depends.  The  new  compound 
now  described  is  represented  by  the  formula  t.  ^IljCOt  1.  .\ICI„ 
or,  if  aluminium  chloride  is  considered  as  represented  by  the 
aauai  double  formula,  (C«H|COC0^AltClg.  It  is  readily  pre- 
pared by  beating  about  ten  grams  of  beatoyl  chloride  diMolvad 
ia  159  ce.  of  carboo  hiaalphide  with  aiae  gimoM  af  aobydraos 
aluminiam  chloride  tn  a  ilask  fitted  with  a  reflus  eoadenser. 
After  three  hours'  ebullition  and  subsequent  cooling  a  large 
yield  of  the  colourlc&;>  tabular  i^rystaU  of  tbe  new  compound  it 
obtained.  The  crystals  decompose  somewhat  rapidly  in  moist 
air,  aad  they  are  ioitantiy  decomposed  by  water,  forming  an 
aqaaons  aolaliaa  of  alamiaimm  chloride,  hydrochloric  acid,  aad 
beasoic  acid.  They  ate  readily  aolabla^  bMtevar,  williovt 
decomposition,  in  carbon  bimlpbide.  The  fermatioa  of  com- 
pounds of 'his  nature  is  not  confined  to  the  chloride  of  benzoic 
acid,  but  would  appear  to  be  general  throughout  the  arosnatic 
icrica,  and  H.  Perrier  has  already  isolated  in  a  purt  state  the 
corrcaponding  cnmpoaad  ooaiaiaiag  tbe  chloride  of  pblbalic 
acid.  MaieoTCr»  ia  tbe  fatty  eeriei  the  ddoride  of  batyrie  add 
is  found  to  combine  icadily  with  alnminium  ddoiidc^  III  carbaa 
bisulphide  solutioo,  to  Am  a  eompound  of  tbe  aauM  definite 
ttatare. 

Th  ksf.  compoonda  are  aol  tbe  firat  of  the  kiod  that  have  been 
prepared.    Last  year  MM.  Perrier  and  Lo^te  dcecrilied  a  eon.' 

si<lcratjlc  nu'uher  cont.iining  the  aromatic  ketones,  elhers,  and 
phenols.  Tbcy  were  all  constituted  upon  the  same  type, 
M,  AI,Clt,  where  M  represents  a  niolecale  of  a  ketooe,  ether, 
or  phenol.  The  compound  c  intainingacelophenone,  (or  instance, 
(C,H,.CO.CH,VAIiC1a,  may  be  obtaued  in  good  crystals  by 
cooling  the  liquid  focacd  by  heating  aoetopbenone  dfaiaolwed  ia 
carbon  bisulphide  with  aluminium  eblotlde  to  40*.  Slmibtly 
the  compound  with  phenyl  benzoate,  (CJIj  Cr>OC,Hj),.AI,CI» 
crystallines  from  the  liquid  obiaioed  by  heating  the  components 
in  caibon  bisulphide  solution.  They  are  all  of  the  same  character, 
permanent  in  carbon  bisalpbide  solation  or  in  dry  air,  but  de- 
composed raphlly  by  aMlMre. 

Thi  formation  of  the  above  compounds  exp.l.iins  at  .  rice  the 
Importaat  syatbetical  method  introduced  by  MM.  fntdel  and 
Cialks  liw  tbt  prepaiatioB  of  tbe  aroautic  ketones  by  ihe  action 
of  the  bydiQcaffaaaa  apaa  the  cbleridea  of  Ibe  acki  ladicies  ia 
presence  of  alamiainm  chloride.  It  is  most  probable  that  a 
Compound  of  aluminium  chloride  with  the  chh  ridi-  of  the  acid 
radicle,  (R.COCl)^ AI,CI«,  is  first  formed,  and  that  this'is  sub- 
saqiaeatly  caavcrted  by  tha  Iqrdrocarboa  iato  tbe  eoapinmd  of 
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aliiininium  c)iiririd<;  and  the  ketone,  (R.CO. R)^A1._CI.,,  wiih 
elimination  o^  hyirochloric  acid.  I'oder  the  cooditiocs  nf  the 
experimcnl  this  ].T:rcr  compound  is  ijissociated  into  free  alumi- 
niaoi  chloride  aad  (the  free  ketone.  That  ihk  ttxpknaiioD  it 
vfTf  MKt  the  tnith  n  demeiuinited  by  the  Aut  tint  by  workittg 
in  cir'ion  1  ■■■;nliilui!-  s'lliiii  ;r.,  ^t.  TVrrler  has  actually  converted 
liis  new  coiupouini  wilh  bt-n.'  ))  !  chl- n  iJi?,  (C«HjCOCI),.  AI,Clj. 
directly  into  the  ketone  compoynH,  ( ■^Hj.CO.C.Hj)^. A1,CI,, 
by  ra«ctiqg  npoo  it  with  bonKne.  The  cryttali  of  the  ketone 
eompomd  obtained  were  identical  with  thou  prepired  from 
bcnzophenone  itself. 

We  regret  that  in  announciDi;  the  birthday  boooor*  last  week 
ihe  nave  of  Mr.  Daniel  Monii  ««$  printed  **Mr.  David 
Morris." 

Notes  from  the  Marine  Biolocteil  Station,  Plyortoittfa.— Last 

wtek's  captures  iin  t  ;  It-  the  Aclioian  Chitouactis  coronata,  the 
I'ulychxta  Giyui.i  ^a/>ttala  and  rrihtr,ta  picta,  the  Opislho- 
branch^  CanJuHa  f>lib(ia  and  7V;i>/«i  clavigrr,  the  .Schiiopod 
Ltpt«myui  audHerrama,  the  Aiicidiaa  J^tutlavtlla  amriluttnj 
Md  n  namber  of  Amfkioxus  tameolalms.  Tbe  dMraelcr  of  the 
HoMiflC  lino*  htf  exhihiicd  liulo  change  since  the  preceding 
week,  Ctenophora  and  Leptomednsie  having  been  especially 
abundant.  The  (ollowing  animaU  are  now  breeding  X'^iritiu-^ 
SerpulidiT,  the  Schi^opoda  ScHiitomyiii  arcnaia  anti  ixptcmysis 
mttlilrrratua,  the  Decapod  Crangoit  uu/f^lut,  and  the  Ascidian 
t:otrytlMt  vMunu.  The  majority  of  Amfkiojim  alto  are  fall- 
frown  and  mature. 

Thi  a  lifiiinfi,  i(,  the  Zoological  Society's  Gar-lL-n-.  dufing  the 
past  week  iiicUide  a  Stair's  Monkey  (CV/-fiJ/;'M^i-«j  stairsi,  i) 
from  E.-ist  .Africa,  presented  by  Mr.  K.  Hintze  ;  a  Mimalayan 
Bear  (l/rfui  UManus,  & )  from  Northcra  India,  prcaented  by 
Capt.  Midnel  Hoglice,  sod  Life  Gnnis ;  a  Mai^t  Dnynrc 
^Dtttywmt  amHtfwi)  from  Aii«tialia,  pneieoted  by  Mr.  Robert 
Hoade ;  four  South  tdand  Robins  {Miro  alMfrfiHs)  from  New 
Zealand,  presented  by  Capl.  tdgar  J  I  vans  ;  iw.i  C^al  k 
Crows  i,C«rtm  cc-i'///),  British,  presented  by  the  iiun.  Wm. 
Bdwaidei;  n Rose  crested  Cockatoo  {Cacalua  mo!iuuit,is)  from 
Moliiocat,  jycsented  by  Mr.  }.  B.  Satberland ;  a  Uerriog  Gull 
(Lona  vrtmUdus\  British,  preicntcd  by  MIn  M.  A,  Croxford  ; 
a  LoojE'Cived  Owl  etta)^  «  Tawny  Owl  {Syrmwn  alme), 
Britiih,  presented  by  Mr.  Alan  F.  Crosiman ;  two  Horned 
\S\/3ij(in  (Phrynojoma  ,'.  >  rulu m  Uarc.  Tt  xM,  presented  by  -Mr. 
A.  E.  Jamrach  ;  a  Rcd  ^i.iiiil.j  l  ram.ir;n  {AfiJas  ntfimanus) 
friiin  Suriniiu,  .1  \  >w  fi^  >ii:ii  K'>ik  K.in;^,iru'_>  [P/lro^a/e 
xanlhopHi,  i  )  ln>m  south  Australw,  louneen  Horned  Lizards 
{P/irynMoma  (crnii/um)  from  Tcxa#,  four  Tuberculatcd  Iguanas 
iffHoiM  /mitrtulata)  from  tlie  West  Indies,  deposited  j  a 
Malbfottck  Monkey  (Crmykf/ikvm  <yi«Mttr«»>  from  West  Africa, 
four  Bronie-winged  Pigeons  '\Phapi  thaltopura).  two  Aaslrali.ui 
Sheldrakes  (  '/'tithrna  tailornoiJtS,  <5  9  )  from  Auitral;.i,  fijur 
Green  Waxb:IIs  [F.strtliia  farmcsa,  from  India,  liurcliased;  a 
Vervet  Monkey  \Ctrt»fUhttms  Mmmb),  a  Japa&cic  Deer 
{Ctrvm  tiJta,  9 )  born  in  tbe  Gardens. 


OUA  ASTIWAOMJCAL  LOLUMaW 

FiNLAv's  CoMti  (iSS6  VII.).— The  cpheneris  of  Finlay's 
"    for  (his  week  is  as  follows 
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Determinations  <  1  f.R  AviTv — The  Appendix  (No.  l5)of 
the  report  of  Ihe  "UbiuU  States  Coast  and  Geodetic  Sntt«r 
for  1S91 "  contains  a  set  of  detcrmiaationsofannity  mnlewbb 
half-second  pendulums  on  the  Pacific  coasir  m  Alaska,  and  at 
Waihiaslon.  O.C,  and  Hoboken,  N,J.,  ander  the  sopefm- 
tendtoee  af  Mi;  T,  C.  Vaadenhalt.  On  aeenst  «r  tbtdiltettliy 
and  cost  of  a  prefiolu  nBclertalcinf;,  tbo  appantas  in  the 
prciem  determinations  has  been  gicitly  redacad  both  in  magni- 
tude and  cofliplexity  by  osing  a  peadalun  Tibrating  to  half  a 
seoocd  and  a  cbrooooictcr  in  place  of  a  cloek.  The  penduloa 
apparatus  consiited  of  aaetot  three  quartermctTC  pendulums,  a 
dummy  or  lemperatwependnlnm,  an  air-tight  receiver  in  wbidk 
:!io  pcii'Iulum';  were  swung,  a  (lash  apparatus,  whercta  SB 
cleclii>ni.it;ntt  in  ihc  circuit  of  a  chronomeicr  iiiuves  a  sbattar 
and  throws  out  a  flash  of  light  each  second,  a  telescope  for  ob- 
serving, mounted  above  the  nash  light  apparatus  and  various 
accessories.  The  pendulums  themselves  constituted  a  set  of 
three,  so  that  discrepancies  in  any  one  of  them,  if  they  appeared, 
could  easily  be  deiecteil.  Fach  was  composed  of  an  allov  of 
aluminium  10  per  cent,  atjd  uopjjer  90  per  tent.,  a  comp  ^siiion 
highly  rfsislibie  to  corrusii>n.  I'lic  :iisc  station  adopted  was 
at  the  .Siiu'h.un^.-in  ln^titu';<m  i:i  w .1  ^.hiagtciB,  aad  the  valoe 

aisumcti  there  (or  .4  w.is  5:^0  10  cl>m  s. 

Tbe  following  are  the  sa:iie>  c.(  as  <i' .Miritii  ai  live  places,  a 
table  given  here  including  several  uilicr  ileleimioatioas : — 


Sutioo. 

Washington,  D.C. 
San  Frajicisco,  Cal. 
Seattle,  Wash. 
Monat  Mamilion,  l 

CaJ.  [ 
Lick  Observatory  ) 
Hobtiketi,  .N.J. 


LjI.  N.    W.  uf     abo»«        u-Luj  nsductd  t» 

Crccaw.  tc»k«Bt. "  Ka  it^j. 

3853    7702     34  [qSo  1000]  9S0-1020 

37  47  12226  375  979  VS'^?  979  9727 
4736  r2t  20    243  9S0-7116 


37  20  12s  39  4205    979  <'J4S6 


9807258 
979S920 


40  44 


3S  9*02555  980-2576 
kovAi,  Coi  LKOE,  Rome.— 


74  02 

SoLAK  Observations  at  thk 
In  the  Memcrit  dtlla  Sivieiii  litgH  SfvUrou  flpisli  Jtaliaui  Frofl 
1'ai.hini  Communicates  the  observations  u(  the  sun  made  at  the 
Koyal  College  Observatory  during  the  first  Irimestre  of  this 
year.  The  records  of  the  protuberances  during  this  periodahoss 
that  the  mon;hly  numbers  were  138,  19S,  264,  a  rapid  increase, 
as  will  l  e  noticed,  the  maxima  heights  being  1026",  1149", 
and  1650'  re  pcctivcly  for  t)ie  same  months.  The  mean  alti- 
tudes mcriaicil  ah^i  i:tihtr  irregularly,  706',  824',  and  1103" 
being  ihe  nuniiiers  given.  Wiih  ri^;?ir<l  to  the  spots,  March 
coniaiij' li  the  most  numerous  (jsS  ,  Imr  .;  i^;  moie  than  January 
and  73  tiiMiL-  'Imn  Fe!  ruary.  1  lie  number  of  groups  for  the 
tirst  t'Ai>  nii  sulis  were,  curiously  enough,  nearly  t-  juil  (the 
niimbcri  being  101  and  102),  but  the  estcnsian>  werf  very 
dillerciit,  196S  and  2215  representing  the  numbers  for  the  spot--, 
and  !»/0  and  1 170  for  the  faculx.  The  same  rui^nlur  ul  ihesc 
memiiirs  gives  a  uiiiiiiation  or  the  solar  obscivai n ijr>  ir.Atic  it 
the  Royal  Observaiuiy  at  I'alermo  during  the  vt  .>r  i,S<ia  l>y  M. 
T.  Looa  and  A.  Mascari,  and  M.  Abctii's  ob«crv.iii  jris  ot  the 
conjunction  of  Mars  with  v  Tauri,  and  Suurii  with  y 
Virgin  is. 

L  AsTRONOMIE  FOR  jUNt. — The  opening;  .iiin:le  in  tbi» 
nviii;h's  number  coiii.uiis  a  description  of  a  very  lem.n  U.ible 
ohbci valion  on  1  ujiiici  m..  Ic  by  l.umsdcn  on  >i  ;iU'iiilif  r  20, 
l^'iX.  ll  •-i.eiiis  (lull  lie  :ia»  seen  the  shaii-«-  uf  '.ht'  lir^t 
sa'.chitc  i>f  Jupiicr  on  tlitf  planet's  surface,  attooi-.uniL'l  an<i 
fttlluwed  |jy  ;»  ietmid  shadow,  not  so  dark  and  shsirp  .\s  the 
origtokl  &atcUtte,  but  nevertheless  very  distinct  auJ  incuu- 
testable.  This  secoml  shi'l  iw  i>  .said  to  have  moved  uniformly 
with  the  real  one,  following  u  itl  an  ei)ual  dii^iance.  Th«  ol>- 
servcr  seems  to  be  TCry  certain  that  it  was  not  a  spot,  so  tbe 
uue^tion  is — How  can  this  secondary  shadow  b«  cxpUincU  f 
ll  was  thoagbt  at  fint  that  as  the  othcf  satellites  were  all  on  the 
sane  side  of  tba  primary  it  might  hairv  been  one  of  iheii 
shadows,  bat  the  fiiets  show  that  that  was  not  the  ease.  M. 
LufflsdcB  svf^sted  that  perhaps  It  was  the  shadow  of  Sat^lite 
I  cast  by  tbe  light  emitted  by  Satellite  4,  asseminc  tbe  fbuida 
satellite  to  be  sclMumiooos,  but  M.  Flammarioo's  eaplasMUioQ 
is  peifaraamaca  simple,  it  being  that  siace  the  almnsphcaB  of 
Jupiter  is  very  deep^  the  chnids  would  be  at  various  deptha,  aad 
at  great  distnoces  fton  one  another,  to  that  sometimcrs  the 
shadow  of  a  saielUte  would  fall  either  on  the  upper  or  on  the 
lower  cloud*,  or  even  on  the  disc  itsdf.  It  is  true  tliat  the  dis. 
taace  betwaca  these  shadews  would  be  veiy  aoall  at  seen  bom 
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th«  e»rlh,  »nd  in  ihe  actual  obi«rvation  hric  mcniiunt-  i  :h<.-  i 
dis)BOce  between  the  shadows  is  com;  arativcly  AinntiL' 
other  communications  in  the  same  journal  we  may  mention  M.  < 
Comu's  a'idrcss  on    the    discovery  of   minor  planets  l>f 
photography,  ^!    FlammariDn  on  !he  spiinf;  of  iSoi,  «>m*  I 
note*  on  the  l.i^c  I'  i'aS  solar  cclip-c,  an:l  .i  brief  ruftT^  rux'  ■■)  a 
{»opoM«l  ac»'  A«tronuiiiical  Mation  on  Mount  Mounter,  a',  an 
•IliMde  of  jSoo  wtiM. 


GEOGRAPHICAL  NOTES. 

Hit.  F.  G,  Jackson,  whose  pro;<ot«d  attem|)(  on  the  North 
Pale  by  Franz  Josef  Land  has  been  aunouncexl,  has  altered  his  ; 
jriut.  He  now  propocee  to  •peml  next  winter  in  Nwa  ZemMa,  i 
»  orderlo  bniliuiie  btonelf  with  ttie  coaditioas  of  Arctic  life,  | 
and  10  ten     aledg«s  and  nther  appliances  for  tmwlHac  over 
IIk  ice.   Hi»  more  seiiont  jcarney  la  Frms  Joeef  Land  hae  lieen 
pMpaned  for  a  year,  and  will  have  a  grcallf  incieMed  chants 
ofeiKceM. 

Vita  Hassan,  well  known  as  F.min  Pasha's  apothecary  in 
the  Equatorial  province,  died  recently.  He  had  publi5he)l  a 
iMOhgnalfaininthe  Sudan,  whidi  ilmnra  tone  new  tight  on 
thehidoiy  of  tl)«  Li;ypitiin  provinces  before  Stanley's  expedition 
fcached  the  Albert  N\:ii 

A  LADV  traveller,  Miv,  l  .ijlnr,  of  the  Chira  Inland  Mission" 
has  made  a  sumewhai  remnrkil  'e  .vnir  y  in  Eaj^tern  Tibet' 
details  of  n  hicb  will  b«  looked  for  uiih  much  interest.  .Vti^' 
Taylor,  uho  tfomllfd  sliMie»iscvpectcd  soon  to  arrive  in  this 
country. 

\  Gf  m:,,;,\j  ,(irAi.  Club  has  recently  ln.  ii  est  liilMi.  i  m 
Philadclpiiia.  which  practically  cinilitulcs  a  new  g!;  -!^:.!  ihi  al 
society.  It  ha<published  the  fir!.'  iiuml  rr  of  a  bulletin  «  um  ii- 
tog  a  paper  by  Mr.  E.  S.  Batch  an  mountain  exploration,  in 
which  he  eD<kavour<i Id  rcilrcm  lununtaiaMfing  Grom  tliecliia;ge 
of  being  only  a  dangerous  pastime. 

The  coral  reefs  of  Dar-es- Salaam,  on  the  east  coast  of  Africa, 
have  been  careiuil;  studied  hj  Dr.  Urtnunn,  whose  observatioo^ 
citcnd  cansidefalilf  oar  knowlodBe  of  liingiqn  reeA^ 


THS  ROYAL  SOCIETY  SOIR&E. 

'PHK  ]  resident  of  the  Royal  Society  rLct  ivi.rl  ;i  I'  lllimi 
company  at  the  Society's  rooms  on  the  <jcc.\.n  r.  ni  the 
annual  ladies'  lai'Jt  OD  June  7.    Many  of  the  trvli  1  it*  were  j 
shown  at  the  lonvmoiiimt  oi  Maw  to,  and  wete  noted  in 
Natui  h       M.ty  18.    Other  exhibiu  are  deterlbed  in  the 

following;  actuunt  : — 

Mr.  C.  J.  Woodward  exhibited  a  bar  over  a  resonance  ' 
cbainber  illustrating  sound   interference.     When   a   ventral  ' 
S^wml  it  over  the  Imx  a  loud  deep  toi>e  is  heard.    When  the  bar 
3*  placed  M  tW  a  node  is  near  tlie  centre  of  the  openii^  to  the 
bee  BO  toDfld  it  hcaid,  owing  to  oppoiii*  moeemrate  of  the  bar 
01  chhcr  tide  of  the  node. 

The  Karakoraa  Mountain  Sonrep  Espedltioa  <ahihkcd 
Water-colour  Drawings  of  the  sceoeip  CH  the  Kankmfli 
Momtaint.  Kashmir,  lodia,   by   Mr.   A.  |>.  MoConttiek.  j 
Tbeie  drawings  were  made  at  altitude*  of  from  15,000  to 
20,000  feet,  during  the  Expedition  in  1892. 

Ptof.  Obbome  keynoldn.  F.R.S.,  exhibited  an  illuitration  of 
vortex  motion  ihowini;  motion  analogous  to  vortex  rings  in  lluids.  ' 

Prof.  Thorpe,    F.  k.S,,    exhibited    autotype  enlargements 
from  photographs  taken  by  himself,  illustrative  of  the  recent  ' 
African  Eclipse  Expedition.    The  enlargements  portrayed— (1) 
the  eclipse  party  ;  f2Mheob  ?crvin',;partya;  Fundium.  Senegal — 
taken  immediatel\  nfii  r  ihi-  ci,li,i-tf  ;    ;    ilirj  duplex  corona-  ' 
graph  ;  {41  the  priMinalic  cameta  ,  1     ihf  iiilL-);rating  photometer  ;  ' 
(6)  the  equatorial  photometer.  ' 

Capt.  McEvoy  exhibited  the  hy  lroph oni-.    This,  in  eonnec-  I 
tion  with  a  new  instrument  iiniiu-ii  .1  l;,ri' -l.l  i|.c.  i,  intended  to 
be  a«ed  at  night,  or  in  fos'^y  \vi-.\thi  r  ;  1:  h  i*  fjr  its  object  the 
pretention  o(  *iirpri»<'    uiavk  .  !>i.r:i  iui|k.-'I  ). boats,  or  other  • 
hiMlle  vessels,  approaching  anchoraj;**,  01  mine-ficldt.    I;  will 
pee  warning  of  their  movements  when  they  arc  several  miles 
dhltint  by  nncinj;  bells,  fl  ishing  lights,  &c.    These  sigaak  in  : 
fmxf  case  a:,   vcriti  1  by  telcphoaef  la  the  circuit.    The  ' 
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a)'l.jriii!4,  which  i&  elecltic.1l,  may  also  be  employed  to  warn 
ve>-i;U  (ill   liinyerons  points  o(  tht-  coast. 

1  *r.  [ohn  Gorhain  exhihiti-fl  .1  n  lUcfinp  lialcidotc  nif ,  which 
is  a  new  iniittumcnt  ad:i;iT<l  \  <  i\:\>:r  itjI  ir.eit-ly  ■  )•lllr:1cttn.■ 
[>,•^1(ern5  of  beauty,  but  So  cwujjjjiii  mauy  ol  ihc  iLcurjcb  m 
ijptK'.  i.'T,nectcd  with  the  reflections  of  light.  To  do  this 
tli^iigcs  in  its  constiuction  are  required  to  adapt  it  to  its  novel 
u~es.  The  two  mirrors,  for  instance,  must  be  thrown  open  to 
admit  the  light  upon  them  and  the  objects.  The  objects  iheni' 
selves  must  have  a  definite  shape  to  cause  tlicv  to  lelleei 
obliqne  rays  of  light  only,  while  the  light  again  mntt  fall  npon 
them  from  above,  instead  of  being  transmitted  throujch  tlieffl 
from  below.  These  objects  oonsisi  of  stripe  of  card  licnt  liack* 
wards  and  forwards  into  hollows  and  elevatiomyOpoii  which  the 
light  falls  obliquely.  It  is  then  received  upon  the  mirrOr*  and 
reflected  from  iheni  to  tlic  eye.  Experiment*  were  made  to 
show:— (l)  Gray  tones  from  obli4|ue  white  surfaces;  (a)  tints 
and  sliades  of  colour  from  oblique  coloured  surfaces  ;  (3)  depth, 
intensity,  and  brllliaacp  by  repeated  rellcctioiis ;  (4)  ihe  chotce 
lustre,  iSic. 

.Mr.  Isdwin  Edser  exhibited  an  apparatus  to  illustrate  Prof. 
MichcWon'.->  method  of  producint;  intf  r'errn'-c  lianiK.  I  i}"ht 
is  allowed  to  fall  on  a  mirror  thir.U  s;lvcit  1,  s,i  ju:  h.ilf 

of  the  light  i*  reflected  ?nd  hall  iraiisutitled.  i  he  two  rays 
pursue  p.iths  which  are  mutually  perpendicular,  arc  reflected 
back  by  two  ordinary  mirrors,  and  on  meeting  interfere.  The 
interference  bands  can  be  projected  on  a  screen,  iin  I  thi-i  f.ict 
together  with  the  simplicity  of  the  arrangements  wiit  make  ilit 
method  very  useful  for  lecture  illustiation. 

Mr.  W.  A.  Shenstone  and  Mr,  M.  Pric&t  exhibited  an 
a['|i.i^.iui>  H-o  1  ftjrstud)ing  Ihe  action  of  the  electric  dii.chargcon 
oxygen.  A  known  volume  of  oxygen  at  koown  tciupcraturc  and 
pteskurc  is  exposed  to  the  "  glow  "  disdiar^at  known dilGereBce 
of  potential.  The  change-  of  pressttie  it  read  hf  a  meteoir 
ifiaaomcttri  a«d  from  thit  the  piopertloa  of  oconc  is  calcnlaico. 
The  ate  of  the  micnrp  manometer,  hhhetto  impo>sible,  makes 
thtt  mctlmd  ver|  aecttrate,  and  \iy  means  of  it  our  knowledge  of 
the  inSueBce  of  varions  conditions  (such  as  difference  of  potential, 
rapidily  of  discharge]  has  l>cen  considerably  extended.  It  is 
found  that  under  equal  conditions  a  coil  is  more  effective  than  a 
"  Wimshuisi  '  or  "  Vuss  "  machine.  The  usiog  of  mercurp  ia 
the  manometer  is  made  )>oMible  by  protecting  h  from  the  ocooe 
i>y  placing  a  rod  of  silver  in  the  tube  connecting  the  ozone 
generator  and  the  manometer. 

Mr,  I'eicy  E.  Newberry  wa*  in  charge  of  an  exhibit  by  the 
Egypt  Exploration  Fund  {.\rch.uological  .Survey Thecxhibi; 
included  water-colour  drawings  executed  by  the  artists  of  the 
-urvey — Mr.  I't  uv  H  icKinan,  .Mr.  John  E.  Newberry,  and  Mr. 
Howard  Catter— during  the  past  season,  iSoJ  3  (i  '  Skc!che$ 
ol  v.-inous  sites  visited  by  the  oflicer,  of  •:;<_-  Miivr  \.  •.nduLling 
views  of  Tell  el  Amarna,  Sheikh  S.iic;  .ir.d  li.i  liciiiawi.  (  2) 
Specimens  of  fat  -iiniit^  .:ltawmL;s  ol  wnll  paintings  from  at  cieti; 
tombs  in  the  prQvinces  >>{  Minieh  and  As^iut  (VI.  and  .\1L 
dynasties.  1      3S™  ind  k.c.  2500). 

Lord  ivclvin,  I'rc:. K.S. ,  exhibited  illustrations  of  the  mole- 
cular taciics  of  a  crystal,  (t)  Bravais  homogeneous  assemblage 
of  51Z  single  points.  (3)  Two  hoffiogeoeous  equilateral  as- 
semblages of  points,  red  and  green,  with  Stretched  tpriagp 
between  each  point  of  the  green  assemblage aad  ita nearest  neigo- 
bonr,  and  Ibar  ttnta  between  each  of  the  rede  and  its  nearest 
neifihbow  of  the  green  ataemhlase ;  thowiae  how  any  degree  of 
resuttaeo  to  OOaiprettion  with  given  rigidity  can  be  provided  for 
by  BoMorich's theory.  (3) Three-dimensional  netting,  analogous 
to  the  ordinary  hexagonal  netting  of  two  dimensions.  The 
stretched  cord«  of  this  model  are  exactly  la  the  position*  of  the 
struts  of  model  No.  3.  (4)  Twelve  nearest  and  eight  neat- 
nearest  neighbours  of  an  idcid  particle  at  the  centre  01  a  cube, 
placed  to  show  the  cubic  atfangeinent  of  an  equilateral 
a<s:mbl»ge.  (5)  Cubic  cluster  of  fuurteen  balls,  being  the  lea.st 
number  which  can  show  cuMi-  f  nn  in  an  equilateral  assemblage. 
(6)  Probable  molecular  stmci ur,-  ,1  Icel.ir.d  spar.  (7)  Illustrat- 
ing the  molecular  movement  m  ilie  twinning  of  Iceland  spar 
by  knife  according  to  Itaumhaucr.  (S)  Illustrating  Daumhaucr's 
artificial  twinning  of  Iceland  spar  l  y  knife.  (9)  Tetrahedron 
with  .idjustable  edges  isix  independent  vaiiablei).  (to)  Two 
geometrical  models  of;— (<»)  .\  dextro-chiral  ciyslal.  (''•)  .'V 
levo  chirnl  crystal.  (It)  Special  Icliahcdrou,  with  petpcrdicu- 
lari  from  cornets  to  faces,  meeting  in  one  pc  int  ;  to  illustrate 
tii,;)::eiTiri;.:  1  f  !*.■  1  i;iivn  li  s  thcoiy  lor  an  incoinptessibic  ciestie 
crystal  with  1 2  arbitrarily  given  rigidity  modutuiic^. 

Dr.  G.  H.  Fowler  exhibited  specimens  of  oyster  shells.  The 
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•oeeimem  illutnie :— ( i )  The  mte  of  ciovlli  of  tht  ortter.  (a) 

Natural  vsrii?*:«  of  the  thellv    (3)  Mxiifica'iont  of  a  variety 
bred  unrlcr  new  cotvditiont. 

Prof.  T.  McKenny  Hughes,  F. R.S.,  exhibited  abaonnal  and 
normal  formi  of  oy»ter  »liell«.  Tne  collectioTi  iacladed  oyster 
ahelU,  thowiag  the  great  variety  of  abnormal  formt  produced  by 
accidental  change  in  (he  poiiiton  of  the  shells  during  growth, 
and  also  a  selection  of  oyster  (hctb.  •bowiac  that  amaoig  noent 
shells  of  O.  eJuIii  most  of  the  forat  «ecar  iNtldi  arc  ooaiUered 
of  specific  »»Kir  in  fo^?i!s. 

The  Joint  Kclip^e  Conimirtn;  exhiSitcil  tht  following  photo- 
graphs taken  during;  Oic  recent  Rc!i[)sc  llxpcflii  ii>n»  In  Wc'^t  Africa 
and  Brazil.  (l)  I'n  .vj^jtaphv  of  ihc  c  >ronn,  taken  in  West  Africa. 
(2)  Pboioeraphs  of  the  spectra  of  the  cirona  and  promioeoces, 
(■,iken  in  West  Africa.  (3)  Pho  o^riphs  of  the  corona,  taken  in 
Itra;  L  '4)  Photographs  of  the  spectra  of  the  oorona,  Md 
pr"i:iincncr^,  -^L  ^n  with  the  afa}MtiV«  pritn  fat  Bittll.  (S) 
I'ho'ograj^h^  A  '.he  staliona. 

Mr.  W.  H.  Preece,  F  R  S., exhibited  submarine loreraand speci- 
mens of  submarine  cables  damaged  by  them.  The  Xylofkaga  and 
lAmmtria  ttrtirans  have  proved  serious  and  expensive  depreda- 
ton  in  iTopjcal  K«s,  bat  while  twenty  years  ago  limnorta  was 
practically  unknowB  ilk  OUT  Englitb  «tiMn»  it  hw  HOW 
gradoally  spread  all  sraofld  ov  coinib  ethlci  kftw  lo  be 
•erved  with  bran  Upe  lo  be  pvotecled  from  itt  Kttacki.  Some 
•tone*  Dierced  by  J!ajr»aM  rigm  wcK  alio  (hom.  Thm  eame 
from  the  Plvmouth  Breakwater.  Seieral  ipedmcn  of  dam- 
aged cables  from  different  parts  of  the  world  were  exhibited. 

The  Zoological  Society  of  London  exhibited  (1)  a  series  of 
living  Cani  lian  walking  stick  insects  (Diaphtremtra  femarata), 
batched  fron  eg;i  laid  in  the  Si>ciely'i  insecl-hoose  in  1891. 
The  "  Walking-slicks  "  are  orthopiervus  insects  of  the  farnily 
Phasnaidae  so  called  from  their  resemblance  to  sticks.  They 
are  strictly  herbivorous,  and  clo'cly  imitate  the  plants  upon 
wJiirh  they  feed,  changing  coIdsu  as  the  toliagc  (urns  in  autumn. 
1(1  North  America  ibe  present  sficcR-i  \s  >.nJ  lo  (io  prcit  injury 
tu  the  oaks.  These  specimens  nri'  f<-<l  on  haxei-leaves.  (3) 
Living  specimens  of  the  Homet  I  'lcirwing  Moth  of  the  Oiier 
{Siiia  ktmbitiftrmii),  reare )  from  in  the  Society's  Insect- 
houte.  This  moth  afT'irds  jne  iif  the  brxi  known  examples  of 
"  mimitry."  Alili  ni^jh  t.rlonijini;  ti>  <|iiits  a  different  order  of 
insects,  it  resenv  1  !i  >rnet  so  cl  isely  as  to  dceeivB  a  euual 
otnerver,  especul.y  when  it  i*  00  llic  win^. 

Col.  Swintioc  exhibited  some  species  of  butterflies,  illustrating 

Kotcclive  mimicty.  Mimetic  forms  of  the  nymphalid  genus 
ypolimnas  in  India,  Malayana  and  Africa,  showing  the  varions 
ptiaaca  of  development  of  mimicry  in  two  widespread  species 
qI  (be  MMie  Moat:  alio  aioalie  laaemblaDcat  to  dimrcnt 
pVBlcetad  apeeiia  bi  the  feawleaar  Rmiitmt  UmAtrm,  ttc 

Pioi;H.G.Staief,  P.R.S.,exhibilcd  foiaftikBtlirioalbclCaioo 
Rocfci  of  Cape  Colony.  Tb««o  Medaeiw  mm  bfoaght  from 
Cape  Colony  bf  Ibe  exhiblter  lo  tH9.  Thaf  UMhide  eaaaiples 
of  Ibe  chief  lypca  of  foiail  leplilei  indoded  tn  the  Aaomodont 
aod  Theriodont  groopa,  pnferable  to  the  genera  Dicynodon 
and  Tapinocephalui. 

Mr.  Kdward  Whymper  exhibited  the  Corry  "protected" 
anetokd,  a  new  form  of  aneroid,  specially  designed  for  use  in 
mountain-travel,  or  for  aeronauts.  Tius  form  of  mountain 
aoeroid  is  designfd  to  avoid  (he  inaocuraciei  which  result  from 
continued  exposure  to  low  atmospheric  pressure.  It  is  enclose  d 
in  a  perfectly  air-tight  outer  case,  and  the  internal  atmosphere 
is  kept  at  about  n  nnrmsl  (ires^arc  ?it  all  time,  eitcf|it  when  an 
observation  is  ti I  I >i-  Ciki-n,  an. I  llicn  the  cotk  is  n,'onril.  an.l 
communication  with  ilir  cxicrnni  atni'i^jihrie  l^  oital/li^hcd. 
AfliT  takini;  a  rca  iin^j,  the  jirL-iMirc  is  r'jsl.in-l  to  llic  niirmil 
liy  means  <i(  .i  ■.mail  (>,icr  ]n>m;y  1  tic  conditions  thus  COrres- 
yjui[  to  thoi.c  A  hu  h  originally  Mlitaim-d,  WlMa  (he  aacraM  Was 
Urailiiatcd  under  the  ait  pamij  receiver. 

Mr.  J.  W.  .Swan  cshilMicd  ^jK-ciincns  of  cIcLirulyiic  copper, 
deposited  bright.  A  scries  of  cU-cirolyiic  c  )pi»er  depo&tu, 
showing  (he  great  change  proJuc  <l  m  the  character  of  the 
deposited  metal  liy  the  addition  of  a.  minnic  ^ui^otiiy  of  colloid 
nailer  to  an  acid  solution  of  sulphate  of  copper.  The  deposits 
Modooed  frum  the  solution  containing  the  colloid  are  not  only 
bright  inateadof  bdofdall,  but  they  are  alto  very  aaocb  harder 
ana  more  elastic  than  eidlaanr  electrolytic  copper. 

Prof.  Ilenridj  P.R.S.1  eeblbked  (i)  Abatmoalc  aaaly«er, 
^  At  aceoNSai  (okMnctioni  by 
The  Imlnuaent  Ki*«*»  «■>  foiBg 
'(cnat  «f  Ibe  expamioa  ia 


Fonrier's  lerica,  and  on  going  twice  move  over  the  oarve,  It  giwm 

five  additional  terms.  The  constant  term  is  not  given.  (2) 
A  calculating  machine  by  Prof.  Sellingcr,  constructed  by  Ot«, 
Mi<nirt'  -j-),;^  instrument  is  constructed  OB  altogether  aev 
ptiii  I  The  "carrying"  is  done  caatlBBOOHjr  aHlbaal 
jerks.    It  works  very  rapi  I ly  and  smoothly. 

In  addition,  l  i  J  Norman  I^kyer,  F.R.S.,  gave  a  lectare 
on  (he  localities  an  i  instruments  uied  dttriog  loe  cclipee  of 
April  16,  189],  in  WVsi  Africa  and  Braiil,  wftb  photoffApht 
showinf;  ^omc  of  the  results  ohtained. 

Mr.  W.  M.  Conway  aI>o  used  the  clccuic  lantern  to  shuw 
photograpluc  lantern  slides,  illustrating  the  s«eoery  oi  the 
Baltoro  ula:ier  in  the  Karakoram  Mountains,  Kashmir,  India. 
The  photographs  were  taken  during  Mr.  Conway's  climbing  and 
survey  expedition  in  189*.  .Some  of  tln-m  were  taken  from  the 
summit  of  the  Pioneer  Peak  (23.  500  ft  ) ;  the  remainder  repre- 
sent (he  great  mountains  K-*.  Ga-her5irum,  Masherbrum,  the 
Golden  Throne,  .an  t  others,  prohahly  (he  highest  groap  of 
mountains  in  the  worM. 

At  intervals  throughout  the  evening  Mr.  W.  Bayley  Haidiall 
exhibited  the  lantern  stereoscope  (invented  by  Mr.  J«Ad 
Attdertoo}.  The  images  of  a  pair  of  stereoscopic  transpareociee 
baiiiv  beea  MipMpoaid  on  a  io4i»qticnaB,  the  beaon  of  lidht 
bvm  the  two  nntcni*  werepeiariaed  id  plaina  at  ij(btaii^aa(» 
cadioibcr.  The  picture  sras  viewed tbroagb* pidr of  anaV Mi^ 
■iaiflar  to  a  *mU  opera  glata,  and  a  inM  rtereoico^c  eAct  «■! 
obialaed. 


r/fEX.tf03ferex  sovNorNcs  /jv  the  HtGit 

A  TMOSPHtRE. 

'T'lIE  pr.Djecl,  whicli  wa«  sujjgeited  by  Le  Vcrncr  in  1874,  ol 
■*  -eii  linj  sm.ill  billjons  into  th-  uppci  n'ni  i-phere  with 
(f-^islerii).;  a;)pu.'.!il<  ha.  been  exccu'ed  reci-nlly  by  M  Her- 
mite,  in  Paris,  with  rcnurkablc  success  .N  o  I'ewer  than  thirteen 
small  b.allDrins,  construcleil  wiili  pajjct  and  varnishe-1  with 
petrolciini,  were  lit>erale<i  during  the  last  four  months  of  iSQSf 
and  pctietiaicd  (o  an  altitude  of  90OO  metre'.  A  paper  baMoOB 
of  60  cubic  metres  capacity  was  aent  ap  oa  December  7i  bat  «>• 
ploded  at  a  >  nail  distance  from  the  earlb.  It  tmn  tbefeCiR 
resolved  to  bttiU  a  baUooa  of  1 13  eabte  aietna  capaeitriB  goU- 
beatere*  (U»,  The  laoadilBC  of  thh  baUooB  look  place 
on  Match  21  lail,  at  Vav^ntrd,  with  the  help  of  tba 
Aerophytic  UoloB  of  FcaBoe,  of  which  I  have  the  botioor  to 
be  the  president  The ImHooq  was  filled  with  11 ;  cubic  aietvea 
of  coal-gas.  \\%  weight  with  netting  was  ulwut  fonitaca 
kilograms.  It  carried  in  a  small  basket  a  Richard  register- 
ing apparatus  for  temperature  and  pressure,  and  about  seven 
hundred  postal-cards,  lo  be  liberatcil  by  the  combustion  of  a 
cotton  string  specially  prepared  for  the  purpas;.  This  part  of 
the  operation  utterly  failed.  Although  the  lire  was  pat  to  both 
extremities  of  the  siring,  it  was  extinguished  bi  f  re  all  the  cards 
had  been  sent  down,  arnl  out  of  four  hundred  which  wcic  pre- 
cipitated, no  more  than  live  or  six  were  recovered.  Thus,  the 
hope  of  defemiinint;  the  path  liy  dropping  such  objects  from  as 
immense  height  had  provcit  rmilf,  I'-ut  the  recovery  of  the 
balloon  at  190  km.  from  I'aris  was  very  easy,  and  tlie  register- 
'"K  »pl>aratu5  was  relurncvi  to  its  owner  in  e.tcillcnl  working 
order.  The  diagram,  which  had  been  tr.ucd  on  the  revolving 
cvlinder,  has  been  submitted  to  a  close  insiicction,  ol  which  the 
ri-Miltt  have  been  published  111  the  ao  /.'-V;  AUuJu.,  uA  T Atra- 
f'hiir-,  a  new  periodical  devoted  lo  the  s'.udy  i.>f  aeronautics. 

The  ret^isterini;  of  the  pressure  had  been  continued  dowtt  to 
95  mm.  of  mercury,  which  answer*  lo  somethios  IcOa  ttOB 
i7,<xio  metres,  if  L.apl*ce's  formula  is  valid  even lor tUaifel* 
I  ludc.    .\  temperature  had  been  registered  of  -5t*C.»6or 
'  below  zero  Fahr.  at  a  level  of  ahoilt  t4,00»  BMlra^  ac- 
I  cording  to  the  same  focmala.   The  tempeiataie  «Bthe(iomd 
being  +  17°.  a  dimiantioo  of  67*  C.  waa  lhaa  foaad,  which 
b  about  a  degiae  for  each  a  to  metrea.    The  atmosphere 
beinu  supposed  to  ealeod  up  to  180,000  metres,  it  U  easy  to 
sec  that  these  nttfflbm  are  an  indicattOB  that  the  oold  of  the 
upper  rcgiuQS  ii  liQcb  greater  than  tappoaed  aoctMdiiw  lo 
Fmriei'a  theory,  which  asserts  that  the  creates!  degree  oTcoid 
obieived  at  the  wriace  of  the  earth,  via.  58*  registered  by 
Black  in  Northern  America  is  about  equal  to  the  temperature  of 


constructed  bv  G.  Comdf,  Zfiridlt  1 
PraC  Hearia  aad  M%  Sbnpe.  Tb 
once  over  a  carve,  iha  <m  five* 

Ha  fa33.  vol.  48'! 


celestial  space 

Tbia  rem 
iaolated,  a* 


Tbia  re'maikable  obaervatioB  ii  aot  however  to  lentaia  long 
Reflard,  of  MeadoB,  baa  baih  a  Ht  «f 
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rt>:i(-"f  rinff  apparatoi,  which  wer«  exhihiicd  rocL-:!  ly  at  the  an- 
ft  viTiarj-  met'lin;?  of  the  Sociiti  Je  Pijut-fiu,  xnA  will  b;  lent 
;i  TCry  s!ii>rtly  with  a  113  cm.  btlloon  inflated  wilh  pure 
hyJfo^cn.  So  a  nrw  departure  msy  be  iaid  lo  have  been 
n<i-n  for  \ht  scientific  e«ptorati  m  of  the  air  at  an  altitude 
« lere  no  hinun  Ucing  can  prnt'ritc  The  seriei  of  priis-i 
propoied  by  M  M  ■•ii;kjn>  for  1893  ami  1S94,  and  the  creation 

the  llod^kta^'  medal  by  ibe  Smahtuniau  Inslitatiun,  certainly 
aid  new  iniereit  to  these  experlcnenti. 

M.  Januen  intends  to  establish  an  apparatus  for  makiog  pure  j 
bydioaeiiiaibeMeudonObtervatoryiaofdeflolKlpM.  Mennite 
10  lead  liit  loaiidiag  baiiooat  to  a  higbar  levd  if  pQMible.  He 
frill,  nwfeoter,  try  t»  meMwe  bjr  diraet  ohiemlioa  the  «ltttttde 
gf  Uw  bilbMM  Mot,  H  Vang  «  tbey  reauo  «i«ibl«  from  hi« 


Tlalvfljtting  pipe  {afptmUtt)  which  the  billjoa  cwried  w' 
w  30  OB.  dia meter  and  90  cm.  lonK,  and  tir  look  ihe  pli 


TMs  hut  tehcme  wsi  adopted  by  La  Vcnier.  who  uyi  in 

the  BiUltlim  r AssxiatioH  S:itHli/lt^tu  4$  Fraiut  for  October 
1S74:  "  La  hauteur  du  ballon  est  toujoofa  dildnite  de  \x  mature 
<la  btramitn  at  da  thermomeire,  an  moven  d'hypoihcies 
iir  b  icpaititiBB  de  U  pre«iion  atmoaplMriaue.  II  s'agit 
4'^eaitn  cct  cautes  d'incerlitude,  et  d«  me«orer  directement  par 
del  op^atioai  trif{<mome(rtquet  la  haatear  meme  du  billon  ; 
e;q«i  permettra  de  verifier  le»  loi»  admiset  ou  df  le;  modifier. 
:.et  operations  trigonomeiriques  A  lerre  seroni  fAt  c-.  jMr  lei 
iitroflomi  de  I'obwvxtoirc  <«-  Ic  charge  de  cetle  |i.iriie  df« 
dtpentet.  La  directiun  <Je  I'aeroilit  fi)urni  pAr  !'ot)-icrv.\'oirc 
est  ronfi^e  i  S%  W.  de  Konvirllf, '  The  protracted  illoesf  of 
\\k  il'ijilrioas  as; rLnioriicr  and  hi-  suSisei_iucn;  death,  prevented 
Ui-  scnei  iif  i-ciiTits  Iroin  heini^  tried  a*  €<jriteia,'>lated4 

Tht  e»jieri  ncnts  alrovJ)'  tried  by  M.  (I^rcnite,  namely,  on 
M44ch  j,  prove  that  the  hiUorjo  will  remain  long  visible 
ffCMn  »n  I  I  -  ■■  itory,  if  the  a'.cc-nt  is  ctciTiitel  on  a  cle-ir  and 
cilsn  day  «;:.-i  a  c  ia-idt-ratile  asceii  f.irce,  which  gold 

Vi'cr's  skin  can  -.iippjrt  without  !)cin^  torn  hy  ihc  frictijn. 

Tlic  ivcenl  of  Maitli  21,  when  ordinary  j;as  was  employed, 
vxk  place  with  such  velocity  that  the  balloon  was  seen  always 
iKviEC  the  teoith,  iodep«i»de&tly  of  the  diverging  direct'on  of 
dia  li^  the  ««a«  noaided  valecftr  haviM  haea  eiffit  Mtiaa  per 
weiMi  inoB  the  tine  of  iMtiag  to  ifie  dae  of  maidwiin. 
•hlA  WM  rcMihcd  in  ibMcqoavicia  of  «a  hsMr,  accoidiiig  tv 

iih 
ac« 

by  the  retreating  gas,  when  the  baMnnn  descended. 
CwNquently  it  was  found  quite  fall  wlien  discovered,  jusi  the 
MM  as  when  the  balloon  was  liberated.  The  only  differenec 
TO  that  the  gas  had  been  expelled  and  repUoed  by  air. 

Siace  the  volume  of  the  balloon  remained  quite  constant 
daring  the  whole  of  the  operation,  it  would  have  been  quite  eaty 
determine  the  ati«o!ute  di^isnce  from  ihe  ohietvatory  by 
"KSiariog  the  apparent  diameter  with  a  ruicromctcr.  liy  Calling 
uffluljiaenmly  a  reading  of  zenith  distantc  and  atimuth,  it 
»>jM  have  Ucen  quite  easy,  by  a  series  of  ohservalions  con- 
IscIdJ  fioni  a  single  station,  to  ascertain  the  altitude  of  the 
tttllooaand  every  circumstance  of  its  motion. 

The  principal  object  of  M.  Janssen  will  be  to  determine  the 
sbsalute  minimjni  of  teiiiperi'.ur  •  at  the  raaxirnum  altitude, 
which  can  be  dine  more  of  ieni  preruely,  and  the  'direction 
'>r  Vilocity  i)(  the  winds  blowing  at  dilTercnt  altitude*.  I'hen 
ibe  indii»iioa^  of  the  registeriog  iaitrument*  can  be  submitted 
«>  Ihe  rational  control  whicb  b  oecMMuy  bafere  cooibig  to  My 
■Maiti  conclusioo. 

bk  interesting  to  notice  that  these  prelimlnarv  faattlli  are 
■ui^bnaity  with  ihejouleand  Claoiios  theory,  whicn  asterts  that 
cdMiil  apace  ia  at  the  tenpacatece  of  -  a7.f .  even 
■Hn the OfiinioQ  UuttllicN  ia  no  iianitte  the  leftigetation,  as 
stmted  by  other  nataia]  phHlBiepiiaii. 

Another  qoesiioRbnlMdbjftlMMeaperfaieBla,  when  eonpled 
*ilh  Dawar'a  «ad  Cailleict'*  ditcovenet  nlatiag  to  the  lique- 
ncdOB  or  ioUdUieatbii  of  the  elenieati  of  the  air.  If  the  tem- 
pentare  descends  lo  such  a  degree  it  is  necessary  to  admit  that 
'he  air  lose*  its  gaseous  condition  and  becomes  changed  into  a 
•ecies  of  minute  crystals  or  drops,  which  follow  (he  earth  in  its 
*Mdon  tbroiigb  space,  and  are  comtantly  vapounse  i  when  fall- 
■■>e  in  regions  where  the  lempera'ure  is  somewhat  above  their 
iwiw  of  liquefaction  or  evafHiraiion. 

Sach  are  some  of  the  questions  raised  by  this  new  exploration 
of  elevated  regions,  rendered  very  easy  by  the  unexpected  fncdr  y 
wuh  which  baUoiDS  aad  insiromeou  in  workiu  order  arc  re- 
(■■VMBd.  TUa  hns  bean  teadcrad  pomhle  hi  Fruica  bjr  the 


inicrcif  lak^n  in  the  matter  by  public  ^choolmssters,  who  have 
been  riotiiir;d  of  the  esperimenis  by  the  newspapers,  and 
have  foan  1  special  instruction*  printed  on  a  paper  pasted  to  the 
ba»k«l.  It  is  certain  that  similar  results  may  be  obtained  W 
every  civilised  country  in  the  world,  and  we  tnit  thlB  new 
method  will  develop  aod  improve  so  that  uaqacationalile  fticla 
wUl  bediieoverad  with  regaxd  to  the  mpmuvn*  eoaoiical  fton* 
tien  ef  onr  (lobe.  W.  Dt  Fonviblu. 


DISINFECTAyrS  A. YD  MICHO- X/S.^fS. 


s 


I  1  \I  R    impartan?  results 


lave     recently     been  of'sined 
;iy    Heiier,    wh.j    ha>    liven   evj.-rniirjntinj;    wi'h  dis- 
infectants at  tii^her  temperatures  and  ;>j>iink;  the  effect  pro- 
duced U(Jon  ihcir  bactericidal  propeI^■.e^      d  he  .inthoi's  lir^' 
contributions    in    this  dircelton    wet'.-   juildished    in  li^i. 
In  Hei  ler\ orn;i!i.a'.  communiciiii  in,  "  b'id)ri  die  Wirksamkeit 
von  De*infekliutisni;tictn  bei  hoherei  Icmpcratur "  (C<»/ra/- 
iia//     fitr      flactltrhlogie,     vol.      ix.      1891,     Ji      2.' I  , 
lemE>eraiure«  of        and   75^  C.  were  empi  ly-  l.    and  tht 
sp  >rci  o[  aiiih  -Is  were  selected  for  invcstiga'i m.  .Mth'iugh 
these    i)/t>ret,    it    was  ascertained,    survived  an  immersion 
durin,;  36  days   in  a  5  per  cent,  solution  of  carbolic  acid 
ke  it  at  the  onlimrr  ictnper.ature  of  the  room,  they  were 
di-^l ro)  t'-i  ill  ft  jrn  oiu-  lo  t  .\  1  hour*  in  a  ".imilar  MjUition  at 
55' C.     Weaker  ^cduiiiii.  uf  ibii  acid  fl  |  cr  tciU,  and  J  per 
cent.  I,  even  vihcn  m.iJiit.imcd  at  the  hi;;lier  temperature  for 
seven  and  eight  hoirs,  provluccii  no  ellctl  upon  the  anihraa 
spores.    On  the  temperature  being  raited  to  75'"  C,  however, 
three  minutes'  exposure  to  a  5  per  cent,  solution  of  carbolic 
acid,  fifteen  minutes  to  a  3  per  cent,  solution,  from  two  to  two 
and  a  half  hours  to  a  i  per  cent,  solution  sulTiccd  to  annihilate 
these  spores.    Other  materials  were  also  inveiticated  at  iheaa 
high  temperatures,  and  equally  satisfactory  leanHa  oblallied. 
tleider  has  hiwifbt  together  all  his  researchea  on  thia  lnt«nl« 
in^  subject  ia  an  eiabofat^  roenoii.  "  Ueber  dte  Wiricaamkeit 
der  Desmbetlonaaaittal  bd  crhiibter  Temperatur,"  which  haa 
been  pablbhed  te  the  Ar€kim.htr  Hygiene,  vol.  xv.  p.  341.  It 
ia  pointed  oat  how  f  net  an  edect  upon  the  powen  of  leaiitanee 
poaaaawd  fagr  miero  organiina  nay  be  eeoeiied  hy  the  nntnre 
of  their  fttrronndinip,  and  that  it  wnjf  be  taken  that  they  are. 
at  a  role,  moie  raractory  in  tlieir  Bomal  enviiwmM«t  than 
when  pnrpoaelr  intfoduccd  into  vafioaa  nwteriida.  Tbia 
ha<  bsen  ahiwo  by  Verain,  in  respect  to  the  toherde  baefllwt. 
which  succumbs  more  readily  to  certain  temperatures  when 
espo.ed  in  artificial  cultures  than  in  sputum.  iJeider  also  found 
that  particniar  coltnre  media  had  n  remarkable  effect  in  ihi« 
respect  npon  bactetia,  that,  fiMrexanple,  tho«e  grown  in  sugar 
broth  f3  per  cent,  cane  sngar)  proved  f»r  more  capable  of  re- 
sisting exposure  to  a  high  temperature  than  those  introduced 
into  ordinary  broth.    In  conclusion,  it  havint;  been  distinctly 
proved  that  the  bactericidal  action  of  the  majority  of  disin- 
fectirjg  materials  i«  markedly  increased  when  they  are  em,->loyed 
at  «  higher  temperature,  the  author  recommends  that  in  all 
those  esses  where  the  destruction  of  spore<  is  required,  instead 
of  applying  these  materials  in  cold  solutions,  they  should  he 
employed  hot,  or  even  boiling.    The  advanmt;'*'  derived  hv  sn 
doing  .nre  not  alone  the  greater  secnritv  ob'aini-d  and  savini;  nf 
time,  hut  economy  in  the  coat  of  material,  inasmuch  at  effectual 
sterilisation  may  be  aceompliilwd  bf  the  «e  of  le<a  ceniceatnited 
aolaiioni. 


THE  NEW  FLORA  AXP  THE  OLD  IN 

AUSTRALIA. 

A  VBttY  Intereitine  paper  on  the  effiMi  which  aetttement  in 
*^  Auairalia  has  produced  upon  indigenous  vegetation,  by 
Mr.  A.  C.  Hamilton,  appears  in  the  new  number  (vol.  xx»i.>  of 
the  "Journal  and  ProoeediOKs  of  the  Koyal  Society  of  New 
South  Wales."  Mr.  Hamilton  traces  with  great  eye  the 
results  which  have  sprung  from  the  direct  action  of 
man.  He  then  deals  with  the  alteration  of  the  flora  by  the 
introduction  of  a  new  fauna,  and  the  midifica'i on  of  it  by  the 
destraction  of  the  native  fauna.  Finally,  he  consiilers  the 
introduction  of  a  new  flora,  and  the  conscq  'cni  modification  o( 
the  indigenous  flora  through  ccnpei-i  n. 

The  folkiwing  is  ihe  portion  of  the  paper  rclotiog  to  the 
cffeeta due  lo  a  new  Horn;— 
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Tlic  pliiniv  «liic!i  hwf  !i<jCome  natoralisnl  ia  AuuralU  natur- 
ally CL>n<c  under  two  heading:^  viz.  tbote  parpqMly  iotroduced  for 
u^u'.  ornament  or  seatimcBl,  Md  thne  wkieli aoeiJeiMtllj  fouid 

then  way  here. 

Of  ihdii-  ur to  luctd  f  r  use  or  for  ornamcnial  purpose*,  a 
Inrfje  Riiinhct  iIm  no:  siu  i-.l!  !o  any  extent :  they  aie  children  of 
civili  .a'::jn  .ntnl  !.lif)«-  n>i  tcmlcncj'  to  hccocnc  k'r.il.  M  iriy 
hAn'y  annual  gii  ieii  lluAei;.  come  up  self-sown  in  garJeiH  year 
after  year  and  yet  never  gain  a  foolini;  outside.  Others  acain, 
which  have  the  power  ol  spreadinj;  rapidly,  are  never  able  lo 
do  $(1,  as  ihey  are  succulent  feed,  and  cattle  take  care  IhU  they 
never  multiply.  Such  are  oats  and  other  graiiu.  Wheat  never 
wens  to  tpi«Bd  at  all  away  from  tb«  6«ld«  in  which  it  U  cvUi- 
mad.  But  flitl  l  ^ere  are  Bumbeis  of  tuefiil  plenis  which  are 
able  to  hold  their  own  and  more.  Among  these  m.ty  be  men- 
liancd  Ike  lemon,  peach,  Cape  goo&ebcrry,  lomaio,  and  passion 
fmit,  all  of  which  aie  wila  in  many  part*  of  the  Illawarra 
dtatriet,  and  continue  to  bear  fnill.  Another  specie*  oTpaauon 
flower  {J'asii^.>r,t  gtiiit)  Is  common  iheie  and  !■  even  more 
plentiful  ih.an  the  edible  species.  It  is  bitter  and  naa'cous,  but 
has  spread  ovrr  large  tracts  t.f  Imsh  country,  converting  them 
into  tangle  of  the  densest  deicription.  The  common  bramlile 
or  blackherry  has  been  introduced  for  th;  sjke  of  it«  fruit,  and 
■1  now  brginning  to  lie  a  troublesome  tenant  of  unoccupied  ' 
Undi  in  thy  f  sofj-r  pirts  of  the  Colony,  It  reaches  a  develop- 
ment far        i-  lLng  that  attained  in  its  native  land. 

Sivecl-briar  and  Scotch  thistles  nre  «stf!  to  have  been  intro- 
duced f)i'  the  sake  of  the  associations  cKi^tered  round  the  plants 
in  the  mother  country  The  !n;!cr  )  lant  is  reported  !  >  have 
been  intro-iuced  inin  I  ,i  -ti-inia  hy  a  patriotic  Scotchman 
desirous  of  having  his  national  plant  growing  near  his  new 
home,  ffeappriart  by  all  acconau  lo  nave  mceeeded  only  too 
well. 

Bit  wi  h  regard  to  mist  introduced  plants,  there  is  much 
difficulty  in  discovering  the  mrthol  of  introduction.  The 
plants  which  habitually  tljurish  in  E  uropean  cornfields  are  I 
certainly  easily  accounted  for— they  came  in  the  seed>  imported 
lo  the  Colonies.  Such  are  com  niari.;old,  orn  spurrcy,  and 
manyofthe  Carvophyllex.  the  ciirnfield  pippy  ana  numerous 
otbetn  which  will  occur  to  every  one.  Then  again,  many 
nnalou  weed*  erowing  utii  lug  groin,  were  iatrodnoed-ta  Ave- 
traibi  in  Kraw  in  paclting  oases.  Sncb  afa  lb*  Canlanrcas  and 
otherr.  As  an  example  of  thii  t  nay  note  ibtt  Btt^mrmm 
TWiundifohum  first  appeared  in  the  MttdgOe  DictriCt  In  a  yard 
where  a  box  from  England  was  nnpackco.  i 

Rut  with  many  plants  introduced,  we  can  only  reason  by 
anaJugy  a<  to  the  manner  of  their  introduction.  In  an  Mticle 
on  the  weeds  of  Europe  in  the  Cornhiit  Mtipxtine,  an  anotty* 
motts  writer  states  that  a  com-non  Kni^lish  weed  was  introddced 
into  an  Antarctic  island  by  the  use  of  a  ipadc  wh:ch  had  some 
mould  attached  to  the  blade,  and  the  plant  has  now  spread  all 
over  the  island.  Darwin  give*  instances  of  seeds  being  fnuml 
in  balls  of  clay  attached  to  the  feet  of  birds,  and  even  Iq  the 
elytm  of  beetles.  Still,  the  methofi  of  introduction  nf  m.iny 
for--ign  «er  1.  mii^t  in  ih?-  natutc  of  thirn;s  always  rem.Tn  more 
or  less  nf  «in,s'irry,  .M.)oy  aiterit  have  arrived  in  Ibe  i  ili<ny 
altached  to  liie  wool  of  sheep  or  the  hair  of  other  aniui  i  i ,  n 
the  case  uf  liitr  H.it'iut*t  Hurr — a  species  of  vegetable  .stowawny. 

As  la  the  metlio  is  of  5]>re3dinij.  ihey  are  various.  Ciilliva- 
tioia  of  the  iOil  l.>rin;.;v  the  weeiis  Iri  lis  wiike,  and  idcy  inand|{R 
lo  spread  someho.s.  S  itiirr  has-t.-  speciall)'  constructed  seeds 
to  float  through  the  m  Any  uiic  •*ho  has  seen  thisile^infestcd 
ountry  on  a  windy  day  will  have  a  good  idea  how  thistles 
spread.  The  Compusites  arc  especially  rich  in  iilaoto  adopiiii); 
this  contrivaneak  Ollmr* Mick  to  the  wool  and  nair  of  animals 
by  hauks,  hatbcd  kdr^  or  sile\y  elands.  Others  agaia  have 
saeda  w  mioiitt  thai  a  h  igli  w :  n  Us :  1 1  carry  them.  aUkoogb  th^ y 
■M  not  lor nl shed  with  «p'ci.u  .1^  jjnatnt  for  (be  parpose. 

Kailsvays  and  roads  are  active  hclpen  in  the  disseminalioa  of 
niicnB,  especially  the  former,  lite  land  being  fenced  in  is 
protected  fmm  the  depred  itions  of  ^tock,  and  thus  jirntedcd 
ikie  weed;  flourish  and  spread  rapidly.  Tn  1SS7  I  remenibrr 
noticing  on  the  Mudgee  Railway  near  l,ue  that  there  were 
milet  of  the  emban'smcnts  one  tan;;led  mass  of  .1/c/;.'.'»/j  /arf/. 
/tfi-m.  And  in  the  neighbourhoijd  of  Howeiifels  the  railway 
line  enclosures  are  thickly  covere^J  with  .t  specits  of  ll_fh\h<eris : 
it  is  pretty  plentiful  outside  but  inti-le  the  land  is  a  golden  sheet 
of  the  veil  >w  fl  jwers.  Rivers  also  act  in  the  same  way,  and 
especi^ly  carry  weeds  when  in  Hood  an  I  deposit  them  on  the 
fljodad  Ian  Is.   I  Ant  noticed  iCemHweiiUu  mniiattmt  and  Fool'i 
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par'-l-y  01  '.hrj  river  h.u.-.s  .,:  Mi;igee.  The  following  yeit 
they  h.iii  reich.'d  Culleii'i'<ne,  ,md  the  next  year  had  got  as  (11 
as  Gr.nia  vvnc;,  a  ihst.incc  of  seventeen  miles  by  rojd  but  at 
least  twenty  hve  or  llii:ly  !iy  itw,-  river.  A  curi  us  instance  cf 
the  spread  of  a  ;il.iit  iii  .n-.  one  loc.ili'y  10  another  was  afforded 
me  in  1886  ati  i  liS^j.  L^urin^;  a  journey  Iram  Guntawang  tt> 
Wellington,  i  distance  of  foi;y  t*  1  iiii^  -,  t  noticed  at  Welling- 
ton, on  i1k'  liver  hanks,  pre.it  iju.mlitics  <>f  Cassta  spphcra.  \'. 
tlia".  liiiv  n  ior  of  the  jil.iii;  was  f.iunil  in  lli'-  Mml^ee  Di-tiict, 
but  in  the  »aiuc  year  a  mail  coach  coniinenccd  running  from 
Wellington  to  tiulgong  passing  through  Guniawang.  The 
folloMin^  year,  two  plants  of  the  Catna  appeared  at  Gunia- 
wang, and  loon  aAcr  it  baf an  to  be  conHuon  in  ibe  dblffd. 
The  Rev.  Dr.  W«alli,  at  a  naetlag  of  the  Lbwcaa  Socitty  of 
N.S  Walci,  in  September  1890  eKhiblted  pkwtj  of  CUbrfi 
scaf'igera  and  C.  ki^Uwda  from  CoACOrd  and  Barwood.  These 
are  strictly  denitens  of  the  interior  and  were  probably  braniibl 
down  by  sheep  travelling  to  the  sale  yards.  Indeed  I  ftel 
pretty  sure  that  an  examination  ia  the  neighbourhood  of  the 
Homeiiitth  sale  yards  would  show  that  many  western  plant*  are 
brought  down  by  the  sheep,  etc.  In  collecting  introduced 
plants,  I  have  always  been  most  successful  by  roadiide*,  rivei- 
banks,  and  railway  enclosures,  and  there  can  be  no  doubt  but 
that  they  are  the  principal  lines  of  travel  for  these  planU. 

The  plants  which  hive  edible  fruits  containing  indigestible 
seeds  are  for  the  most  part  dispersed  by  l>".rd4  and  mamnisU 
which  eat  the  fruit  and  vrirl  the  seeds  in  new  localities.  In 
this  way  passion  fn^it,  Micldit::r;r--.  /'ii,'  'j.,..',  tomatoes, 
solanums.  Cape  gooseberries,  and  many  others  are  distributed. 

It  is  a  significant  fact  that  horehound — Marn4'>riitm—\i 
always  plentiful  in  the  vicinity  of  a  sheep  station.  Two  other 
plints  commonly  found  in  the  same  sin  it  ion  are  the  iniroduceii 
nettles,  Urtiia  utrm  nnd  f,  ir'/  ii  j,  v  hcther  from  the  plans 
being  eaten  by  the  s|,f-e:i  .in<l  the  iini!it;i--ic'!  ee  l  ,  voided,  "t 
because  that  in  shc<.|<  uij:v.:ica  lan.l  tlicy  had  a  c  ngenial  soil, 
1  am  unable  to  say. 

Australian  plants  from  their  long  isolation,  and  their  having 
little  competition  of  a  severe  kind,  settled  down  into  a 
state  of  balance  or  rather  of  slight  <Mcili«iion,  governed  by  a 
few  canaea,  which  tbemcelffo  varied  but  liitle.  In  the  older 
ooniioenis,  however,  from  the  intercommunication  of  the  vaiions 
oatUm.  and  from  the  Ibct  Ibat  men  conlimtally  add  to  tlbcir 
ttoeit  of  cttbtvatcd  plants,  tbcie  is  severe  oompeliiion  ;  the 
stioggle  for  existence  goes  on  continnally  and  aided  by  nalnial 
selection  and  domesticaiioa  some  plants  gain  an  adveniage. 

Among  other,  useful  habits  nc<]aired  hy  plants  under  com- 
petition is  a  certain  plasticity  of  constitution  which  enables  theto 
to  bear  changes  to  different  climates  with  equanimity.  On  this 
account  the  old  world  weeds  when  brought  to  Australia  arc  able 
lo  beat  the  native  pt.\nls.  They  arc  mostly  plain  dwellers,  and 
as  such  accu>i')med  to  the  heat  of  the  sun  in  the  open,  and  the 
bitter  b!a<t<i  of  the  wir.'er,  better  than  forrs?  plants.  When 
forests  :i'.e  cle.ireil  .inrl  hrought  under  culliva'ion,  ilie  wr_--d< 
soon  lifnt  tH.r  fonurr  oa'tip.inl'!  rn?  of  the  field.  .Again 
iiiiny  old  Horlil  weeds  .ire  plants  of  wide  r.iiii^e.  attd  on  tht» 
sccoun!  h.ive  .1:;  ni'vuncific  tiver  those  of  niou'  lestnc'rd  hab-tai 
"  Widely  varyini;  spt  cics  abounding  in  individuals  which  hant 
already  trL-.iinp!ic4  over  many  competitor*  in  their  own  widely 
extended  homes,  will  have  the  best  ch.mce  of  seizing  on  nrtr 
pl.iccs  Alien  lliey  spread  into  new  countiie^,  in  ihetr  af 
h..:n  s  they  w  i'l  be  exposed  to  new  conditions,  and  w:!l 
licijvicu'.ly  undergo  further  modification  and  improvement  ;  an-l 
thus  they  will  become  still  further  viclorions  and  produce  grosps 
of  modified  desccnJatilii."  ["Origin  of  Species,"  dlbed.  p.  JI9  } 
As  before  remarltcd  their  »ucccw  in  cnmpctilion  implicB  > 
plasticity  of  OTgaaitm  wbidi  i>  an  advaBtaee  to  them  alio ;  en 
this  subject  Darwin  wy*,  "If  n nvmbar «f  apcciea,  afler  having 
long  competed  with  each  otbcr  in  their  eld  home,  were  le 
migrate  in  a  body  inio  a  new  and  afterwards  isolated  counlty. 
they  would  be  little  liable  to  modificaiion  or  variation;  w 
neither  migration  nor  isoLition  in  themselves  eflecf  anything." 
(('/.  (it.,  p.  319.)  The  isolated  productions  of  Australia 
<  00  the  other  hnnd,  have  had  unilbrm  conditions  and  com* 
parativety  ;mall  range  and  so  fthey  cannot  make  way  fegainst 
those  that  have  had  such  Competition  and  range. 

"  In  the  »ame  manner  at  the  present  day,  we  see  that  vet* 
many  European  productions  cover  the  ground  in  La  PLitn.  Ne» 
Zealand  and  to  a  lesser  extent  in  Australia  and  have  lieatrn  ihe 
natives,  whereas  estremely  few  southern  forms  have  come  to  be 
natvraliicd  In  any  pait  of  the  aorthetn  bcmispbcte,  thoagh 
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MdcK,  woni  and  otber  objects  likely  to  carry  seeds  have  been 
tiigely  imi.io;led  into  Europe  daring  the  Ust  two  or  (h(«c 
ctfliariet  from  l  a  Plata,  aod  daring  the  la«t  forty  or  fifty  years 
froiD  Australia."  {Op.  tit.,  p.  340.)  Wallace  Mys,  "  There 
19  i;t)od  reaaon  to  believe  that  the  roost  efTective  agent  in  the 
niinciioo  of  species  is  the  pressure  of  otber  species,  whether  as 
en«nie<  of  merely  as  competitor?  "  "*  liland  l  iTe,"  p.  63  ) 

\\  is  well  known  that  few  Au-ir.ili.m  plaiUs  haver  Tjund  a 
fsKinnf"  in  Fnrope  notwithstanding  ibc  many  (aciliiics  which 
j^'iumci^c  ut'tci--.  for  their  introduciion,  and  llie  I'cv  Anicican 
•«rd*  which  Imvc  fotind  (heir  way  to  Rarop>e  lio  well  nnly  in  ihe 
Mediterranean  rcj;ion.  Even  in  New  Zealand  but  a  few 
A«»frsIi»B  plants  have  liecome  nnuraliipii,  as  ii  \hown  by  Mr. 
T  F.  Che«caian's  paper  on  ihc  nalutnlised  [jlanls  of  Anckland 
ifiii  beiofe  ihf  Aucklanii  Institutf,  November  1892). 

In  America,  the  mijoiity  of  introduced  weeds  are  Earopean, 
tbuuch  at  fir^t  they  coin^lctcly  beat  the  natives,  it  is  noteworthy 
tbtt  DOW  the  natives  are  holding  their  own,and  even  beatim  tbe 
Uraogecs,  thus  ibowing  that  competition  has  gtme  on  MK 
I  for  tome  odTanitse  to  be  Miacd  bj  tlie  nattves.  It  » 
fkable  100  that  th*  uutt  of  Eaatcn  AnMnn  immifrated 
I  with  miQf  tnd  conHMred  tltt  ivaleni  phals  at  lint ; 
bit  from  a  coMtdaiaUwi  «  lb*  Ada  tbe  gieat  Amokaa 
lioQMiit  Prof.  Asa  Gray  was  led  to  propboy  a  return  wave  of 
wesitn  plaala,  and  that  is  now  actitaliy  cominf;. 

The  tneofy  that  insulated  floras  are  less  able  to  resist  the 
miaxof  (bMiga  plants  is  supported  hy  the  fact  that  only  itt  the 
Ncilgherrie  Mountaioi  in  India  have  Australian  plants  been 
tMe  to  compete  with  others  to  any  extent.  It  ia,  I  believe, 
coiuidered  that  that  part  of  India  long  existed  at  an  intalar 
region.  Therefore  we  see  ibat  (be  AutnUian  dora.  which 
:?i>  a^h  I  r.t  If cd,  had  a  laife  range,  ia  able  to  get  an  advaBtage 
.mhL  NcUherri*  flora  srhidi  was  for  to lomgdevehsped  in  a 
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f  sprc.i  bnj;  of  v.h\t  ate  Commonly 
tha!  ihey  ;u<.-  usually  plaats  wi  ll  inconspicuous 
si:ch  arc  generally  self  ferlilis<'ii  so  t.m  ^;e'. 
prcnlisfi  insects  to  fertilise  '.liem.  It  iiniinifcsl 


'htl  in  a  new  coun'ry  where  ihe  local  inscc".  fauna  l-ting 
dcstro)'ed  loi  iiuitt«  exier;r,  ihe  plaiili  which  have  not  to  depend 
on  insects  for  fcrtilisatn.n  will  he  ihr  ftmn:  likely  d.  wm.  And 
eien  cross-fertilised  pl;vnls  sc-eni  tu  manage  i-imclimc.^  to  tind 
jlMCts  to  perform  that  (  itici-  for  them.  Moscley  points  out  an 
IBliance  in  (he  follontng  passage  :  —  "  The  orange,  lemon,  aod 
Bac,  which  grow  wild  all  over  1'ahiit  do  not  appear  to  de- 
ttiinate  at  all  io  quality  or  quantity  of  froii,  although  in  the 
Mw  fiooditioD.  The  fmit  almost  appcan  finer  for  rnnnlng 
«il4.  ....  Some  aatiwlnieet  most  ni««  adapted  itself  cooi- 
pldelv  to  the  bloatoma  of  the  orange  tribe  m  fertiliser,  ao 
•inadaat  istbefrait."  ("Notctofa  Naturalist  on  the  CMUngtr," 
p  524.)  The  same  is  tbe  case  in  Australia,  fur  althnuKh  the 
>rang«  does  not  teem  to  grow  wild  to  any  extent,  lemons  have 
dudt  themi«lvet  at  home  ia  tbe  Illawarra  district.  The  flowers 
of  the  lemon  and  Ihe  native  plant  SyHoum  ghn.iulesum  are 
mach  alike  in  structure,  and  it  may  be  that  tbe  same  insect  or 
insects  (enilisc  them.  These  plants  would  be  on  e<]Bal  terms  in 
thii  respect,  but  the  lemnn  from  its  wieJe  cultivation  has  gained 
»  power  of  bear  :!;;  d:v..Tic  conditions,  which  gives  it  a  better 
footing.  I  may  ttiiuuk  lli.it  Syripitm  is  a  cummon  plant  in 
lilawarra. 

^Tjcnf  wind-fertiliscJ  piants  arc  the  grasses.  The  introduced 
M'  us  so  far  arc  not  beating  the  native?.  They  are  equal  as  far 
is  icgards  fettili-.ition,  but  most  introduced  speci*^  are  from 
cool  temperate  rtf;ioii  ,  and  so  the  Australian  -iiecics  bting 
"arm  tempernte,  i-'caUle  to  hold  their  own.  The  dying  out  of 
•oatr  .\  i^  raii  in  grasses  is  attributable  to  over  stO^Ug  and 
cKne  fcciin^  and  not  to  com[>etition. 

In  considering  the  introduciion  of  weeds  in  Australia  there  is 
*  great  dilTicuity  vii.  that  it  is  hard  in  some  ca^es  (o  say 
wbcihci  e  (tain  plants  are  indigenous  or  alien.  It  i«  considered 
alt  to  take  all  jilants  common  in  the  colony  in  Robert 
Brawn's  time  at  troly  lodigenou'.  but  at  Broira  only  cntleeied 
iotheneigbbottrhood  of  Port  Jackson,  thateoiim  leaves  tome 
d  iliculty  still.  On  this  Mbject  Baron  von  MnellarMw  ia  the 
preface  to  his  "  Ceasnt  of  Avstralias  Plants  "  <ist  Edit.  1882) 
~"Tbe_lines  of  demarcation  lietween  truly  indiifenous  and 
tccotly  immigrated  can  no  longer  in  all  casts  be  drawn  with 
precision  ;  but  whereas  AUhemilla  :>ufytris,  and  Vfratica  scr.  ' 
piUiftixa  were  found  along  with  several  European  Ctrua  in 
uDlrodden  parts  of  (he  Australian  Alps  daring  the  aiMhor't  j 
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earliest  explorations,  j4!cktmilla  antntii  and  I'erenica  fere' 
grina  were  a(  firs(  only  noticed  near  settlements.  The  occur- 
,'  reoce  of  Araiii  gMra,  Ceum  umbretHiH,  Agrimauia  tupat«ri», 
Rupaiorium  (annaHnum,  Carptiimm  ttmumm,VBAwnt«lBim 
will  readily  be  disputed  as  indigenous  and  some  questions  con* 
'  ceming  the  nativity  of  various  of  our  plan(s  will  probably 
remain  for  ever  involved  in  doubts,"  \%  will  be  seen  from 
this,  the  origin  of  bome  plams  w  ill  and  nuis)  remain  mute  or 
Icf?  a  matter  of  personal  opinion.  And  un  n  fftnntj  :cj  lis";  of 
pbn'.s  iif  the  \aiiou5  culonies  it  will  lie  found  lha-.  ihrir  aulhurs 
ditler  in  tbcir  placing  of  these  doubtful  (4ao:$.  If  »e  critically 
examine  the  Census  of  New  South  Wales  plants  by  Mr.  C. 
Moore,  of  Queensland  plants  by  Mr.  F.  M.  Bailey,  <>f  Vicioiian 
by  Baron  Von  Mueller,  and  of  New  .South  Wales  by  Dr.  WoolN, 
we  shall  find  abundant  eviiU-me  of  ilif-erkity  of  views  m  this 
respect.  Hat  very  ni.iny  weeds  pre'ien:  no  diltjculty  at  all, 
although  ihc  rctuf  J  uf  iheir  plentiful  occurter.C!.-  in  very  early 
days  may  well  surprise  us.  The  Rev.  J.  E.  Tenison- Woods 
C'Proc.  Linn.  Soc  of  N.S.  Wales,"  vol.  iv.,  p.  133)  remaiks 
that  Leichhatdt  fowMt  Vt^tM  iomgnenrit  to  pkntifol  ia  Ibe 
neighbourhood  of  Dartfa^  Down,  then  oafy  five  or  tU  jtaia 
actUcd,  that  be  named  the  ptaee  Vervain  Ffaiin. 

The  injury  done  by  introdveed  weeds  will  be  ainsail  entirely 
by  competition,  but  it  is  possible  that  In  time,  the  Australian 
>  plants  may  begin  to  hold  their  own  and  even  to  some  extent 
:  drive  out  the  others.    This  will  be  more  especially  the  case  with 
I  the  group  of  plants  which  are  found  on  Ihc  barren  and  nn^y 
I  tractt  wherever  the  Hawkeshury  Sandstone  formation  occiua. 
In  saeb  land  few  aliens  get  a  footing.    On  the  sandstone  about 
Sydney  as  a  rule,  tu)d  in  tbe  Blue  Mountains  where  (he  same 
soil  occurs,  the  foreign  weeds  have  no  chance.    But  wherever 
the  soil  is  fairly  good,  or  where  it  has  been  broken  up,  tbete 
they  triumph  and  exclude  the  indigenes. 

To  ?of)5r,  extent  however,  (he  weeds  will  work  their  own 
I  destriicuon.    They  increase  so  rapidly  that  compefiiion  is  mo  t 
scveie,    not   between   them  and  (he  native«,  btt(  between 
individuals  of  ihc  same  alien  species,  or  between  distinct  alien 
I  species.    Sii^mt'riHm  ^fiieina'e  w.is  once  a  pest  near  Mudgee, 
I  the  fallow  and  unoccupied  land  being  coven  d  with  a  thick  mass 
I  of  it  ;  but  after  the  iap^e  oi  a  few  years  it  became  '^uitc  rare, 
and  /t'i^c' 1 7(  rdw.ji,  /;,!' look  its  place.     I   tiiir.k  lliat  in  some 
cases  the  [act  of  a  bcavy  crop  of  weeds  !.«.t.urr;ii^  in  a  locality 
o:,e  or  more  years  is  a  reawn  for  expecting  its  scarcity  in  the 
'  foituwing  jears.    The  soil  becomes  exhausted  of  tbe  particular 
!  constituents  demanded  by  the  plaati,andtbey  fail  iDConieouence. 
:  I  bad  often  read  dolefnl  prnphedca  of  the  damafe  that  might  be 
expected  whes  the  Gape  weed  (Co>>MMr«rm«  <ttitmMaetimi 
became  commoii.  When  I  first  law  it  appear  in  Illawarra,  I 
was  therefore  prepared  to  tee  much  land  infested  by  it  in  a 
short  tim&   It  s|»eBd  to  a  great  extent  In  certain  spots  for  a 
canpic  of  years  and  then  almost  disappeared,    (n  my  garden 
haluardoica  vigorous  plants  came  up,  and  as  I  left  them  for 
the  porpoeeof  obseivation,  they  flowered  and  seedeil  pleotifally. 
I  folly  expected  a  large  crop  the  following  year,  but  to  my  tar* 
prise  not  a  single  plant  was  to  be  found,  nor  ha<  there  been  on 
Mr.  T.  Kirk,  in  a  paper  on  the  naturalised  plants  of  Port 
Nicholson,  N.Z.,  says  :— "  At  length  a  turning  ])oint  is  reached, 
tbe  invader*  lose  a  portion  of  their  vigour,  and  Income  less 
encroaching,  while  the  indigenous  plants  find  the  slnicgle  !«» 
sc'vctc  .md  gradually  recover  a  portion  of  their  lost  ground,  the 
result  being  the  gradual  amalgamatioo  of  those  kinds  ticst  adapted 
to  hold  their  own  in  the  5trugi;lc  for  existence  with  Ihe  inlro- 
dnced  forms.and  the  restriction  of  those  le-sfavouialily  adapted  to 
habitats  which  affoid  them  special  advantages."  (Tt.ins  N'.  7., 
Inst.,  vol.  X.,  p.  363  )  And  Mr.  T.  K.  Che<scmaii,  from  wh-^sc 
paper  on  the  "  Naturalised  plants  of  the  Auck!and  iJislrict"  I 
nave  quoted  the  al>ovc,  coincides  with  this  o|>inion  to  some 
extent  and  say<,  "  .Speaking  generally  I  am  inclined  to  believe 
that  the  struggle  between  the  naturalised  and  tbe  native  floras 
will  result  in  a  limitation  ol  the  range  of  (he naiive  species  rather 
than  in  their  actva]  cxtermiBation.   We  mmt  be  prepared 
Io  see  many  planii  ODce  common  become  eomparativcly  nire» 
and  possibly  a  ihnittd  anmber— I  should  not  eitimalettatnore 
than  a  scorn  or  two— may  allocelber  disappear,  to  be  only  known 
to  OS  In  the  fntire  by  the  dried  spedmens  in  oar  museamt.  ">  U 
this  is  likely  lotw  the  case  in  a  ('rrilory  so  limited  as  New 
Zuitend  how  mncb  more  i«  it  probable  in  Aui»iralia  with  the 
vast  ealent  of  aica,  diversified  sarfaoe  and  varioo*  climates  from 
tropical  to  cokl  tcmpemlc. 

I  Paf«r  rtal  bclbiv  the  Aacklaed  Intiliait,  Neveubtf  sE^a. 
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SOCIETIES  AND  ACADEMIES. 

I.OXOON. 

Royal  Society,  March  9.— "On  (he  Geometrical  Con- 
itruction  of  the  Oxygen  Ab^ntption  Lines  (ireat  A,  Great  B, 
and  oof  the  Solar  S,'ectiuin."  Ity  George  liiggs.  Communi- 
cateil  hy  R.  T.  Glaiebjook,  F.  R  S. 

In  the  early  part  of  Augusr,  1890,  the  photo^rjphic  work  of 


The  (lifTerences  of  wave-length  between  the  components  ol 
pairs  increase  in  the  >ame  order. 

These  and  other  properties,  which  will  be  referred  to,  are 
still  more  obvious  in  the  trains  or  flutings. 

Fr  >m  ils  holding  an  intermediaie  rank  in  each  of  its  distin- 
guiihing  characters  I  was  induced  to  adopt  K  as  a  typical  group 
in  a  geomeirical  repreientalion,  and  to  investigate  the  subject  by 
means  of  rectangular  co  ordinates. 


Fio.  I. 


the  norma!  solar  i|i«ctruin  which  I  had  undertaken  had  been 
carried  as  far  a<  great  A,  or  the  limit  of  visibility  in  the  red, 
and  to  K  8350,  or  l>eyonil  s,  in  the  invisible  region'. 

Oiiring  the  two  previous  months  of  continuously  dull  weather, 
while  classifying  and  comparing  results  I  *»*  interested,  on 
making  a  close  examln.vion  of  the  head  portion  of  the  A  lino, 
to  find,  the  rhythmical  C'""r'"B-         l'«'ni'>r'ic  order  of  sc- 


Belorc  a  complete  analy.is  could  be  made  out,  a  micrometer 
had  to  he  completed.  This  c  >n^isled  of  a  platform,  serving  asm 
plate  holder,  which  was  mide  to  travel  on  runners  betMeea 
parallel  ways  by  means  of  a  screw  of  such  a  pitch  as  to  move  the 
ni^ative  from  one  division  of  the  scale  to  the  next,  for  one  re- 
V'lluii'in  of  the  divided  plate  on  the  screw  head,  this  la.  ter  being 
divided  into  100  parts. 


Fic.  3. 


quence,  and  other  characteristics  of  the  B  line  repeated  here  in 
every  detail. 

1  ne^c  two  bands,  together  with  alpha,  are  composed  of  a 
number  of  doublets  or  pairs,  which  approach  each  other  on  the 
more  refrangible  side  with  uninterrupted  regularity,  finally  crnss- 
ing,  and  at  the  limiting  etiges  of  all  three  bands  the  three  last 
pairs  overlap  each  other. 

NO.  1233.  VOL.  48] 


On  and  over  the  platform,  a  microscr>pe  is  mounted  with  slide 
motions  at  right  angles  to  each  other  ;  an  index  of  glass  fibre  and 
reflector  complete  the  apparatus. 

Over  icoo  measurements  of  nearly  200  lines  have  been  made, 
loo  of  Mhich  belong  to  great  A,  thete  together  with  the  com. 
puled  positions  arc  contained  in  the  Proc.  Ro)al  Soc. 

In  the  analysis  the  axis  of  x  is  assumed  to  occupy  a  positioa 
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coincident  with,  or  parallel  to,  the  scale  of  i/io'*  m.  nnilt,  and 
the  positions  of  (he  varioui  lines  ate  set  olTon  this  Kale  (^ee  Fig. 
a)  for  the  KroDp,  which  ii  diviiUd  into  four  series.  Ordinales 
are  then  drawn  in  (he  position  occupied  by  each  line.  The  axis 
of^  is  divided  into  a  number  of  equal  parts,  I,  3,  3,  n.  Lines 
parallel  to  the  axis  of  x,  drawn  from  each  of  these  divisions,  in- 
tenect  the  respective  ordinate^.  The  continuous  curve  passing 
through  the  points  of  intersection  is  found  to  possess  all  the  pro- 
perties of  a  parabola. 

Three  points  at  least  are  selected  lo  determine  the  position  of 
the  vertex  and  value  of  latus  rectum.  The  distance  from  (he 
ori^n  along  y  is  also  lound  for  an  ordinate  to  the  first  line  of  a 


Now,  from  the  equation  to  the  parabola  y^fjc,  the  formula 

A  =  V  ■^  ^fLf  )'  is  derived,  where  V  =  the  wave  length  in  i/io'»  m. 
/ 

anitt  of  a  point  in  the  spectrum  coinciding  with  the  vertex  of 
•be  curve  ;  /»,  the  latus  rectum  ;  n.  any  number  of  units,  reckon- 
ine  from  the  origin  ;  c,  a  coiutant. 

In  practice  a  representation  more  suitable  for  lantern  projec- 
tion being  desirable,  two  units  are  taken  on  y  for  each  line  of 


where 


\uaw3\ 


s 


the  series  ;  the  equation  then  becomes  A  =  V 
I.  >  4/,  and  t  has  (wice  its  former  value. 

April  20.—"  Magnetic  Viscosity."  By  J.  Hopkinton,  D.Sc, 
F.k.S..  E.  Wilvjn,  and  F.  Lydall. 

In  -ome  ex(ieriroents  carried  out  by  Dr.  J.  Hopkinson  and  B. 
IIopkin<on,  an  account  of  which  appealed  in  (he  EUdrician  of 
September  9,  1891,  it  was  found  that 
when  hysteresis  cuives  were  obtained 
for  Tings  of  soft  iron  and  hard  steel  wire 
t«y  mraits  of  altematecurrent»,  and  com- 
pared with  curves  taken  with  the  bal- 
liuic  galvanometer,  in  the  cases  where 
the  induction  wat  considerable,  there 
was  a  marked  diflerence  which  might 
be  due  to  magnetic  viscosity  or  to  the 
ballistic  galvanometer. 

To  settle  this  question  the  experi- 
ment was  tried  of  completing  the  gal- 
vanometer circuit  at  known  intervali 
of  time  after  the  magnetising  force 
had  been  chani;ed,  and  noting  the 
deflection.  The  effect  of  the  self 
induction  of  the  ring  was  approxim- 
ately calculated,  and  found  inadequate 
to  account  for  the  deflections  obtained. 

Next,  the  experiments  previously 
alluded  to  were  continued,  and  curve-i 
of  hysteresis  obtained  with  alternating 
currents  of  a  frequency  of  5,  73,  and 
135  r  per  secon<l,  the  method  of  pro- 
cedore  being  exactly  (be  same.  In  all 
the  curves  thus  obtainrd  it  was  seen 
that  the  more  rapid  ihe  change  of  mag- 
netising foice,  the  greater  was  the  de- 
viation from  the  curve  taken  «ith  the 
ballistic  galvanometer.  The  accom- 
panying figure  gives  the  hysteresis 
curves  actually  obtained,  and  show 
this  point  very  clearly. 

Similar  experiments  were  carried  out 
on  hardened  chromium  steel,  and  the 
same  effect  was  observed  but  was  not  so 
marked. 

The  following  conclusions  are  drawn 
from  the  experiments: — (1)  As  Prof. 
Ewing  has  already  obierveH,  after 
sadden  change  of  magnetittng  force  the 
induction  does  not  at  once  atl.iin  (o  iis 
full  value,  but  there  is  a  slight  in- 
crease going  on  for  some  seconds.  (3) 
The  sinall  diflereoce  between  the  bal- 
listic  curve   of   magnetisation  with 

comi^ete  cycles,  and  the  curve  determined  with  a  coDiiderable 
frequency  which  has  already  been  observed  is  a  Iroe  time  effect, 
the  difference  being  greater  between  a  frequency  of  73  v  per 
tecood  and  5  v  per  second,  than  between  5  v  per  second  and 
the  ballistic  curve. 


fune  I.  — "On  the  Metallurgy  of  Lcid  "  11/  J.  B.  Ilannay. 
Communicated  by  SirG.  G.  Stokes,  F.R.S. 

In  this  paper  the  author  deals  with  the  result  of  seven  years' 
researches  on  the  metallurgy  of  lead. 

It  is  shown  that  by  repeated  crynt.illi-ation  any  subsulphlde 
of  lead  may  be  fractionated  into  mcta'lic  lead,  an  I  its  mono- 
sulphide.  The  sp.gr.  of  pure  m  )ni»ulphide  i.  found  to  be 
7766,  and  the  methods  of  analysis  arc  reviewed  and  correctel. 

The  reaction,  PbS  +  PbSO^  =  aPb  +  2SO,,  which  was  sup- 
posed to  explain  lead  smelting,  is  shown  to  have  no  existence, 
as  when  leaa  sulphate  and  sulphide  react  upon  each  other,  a 
volatile  compound,  PbS.Ojor  PbS. SOj.  is  formed  which  intro- 
duces complications,  and  being  unknown  to  chemists  was  the 
cause  of  the  errors  in  the  accepted  furnace  reactions  of  lead. 

This  substance  is  formed  whenever  it«  constituents  PbS,  and 
SO,,  meet  at  high  temperature,  and  is  the  cause  of  lead  fume. 
Similar  volatile  compounds  are  formed  by  the  gave*  CO,,  CO 
and  H,0.  These  bodies  dissociate  on  cooling,  but  form  colour- 
less gases  at  a  red  heat. 

All  the  furnace  reactions  of  lead  compounds  are  examined  and 
corrected  in  the  light  of  these  disc'>venes,  and  the  fact  applied 
to  explain  the  metallurgy  of  lead. 

A  new  metallurgy  is  mappefl  DUt  by  which  galena  is  treated 
in  a  Be*semer  converter,  and  mid<  into  pi^  lead,  litharge,  or 
sulphate  of  lead,  in  any  proportioai  as  may  be  detired,  whde  all 
the  silver  is  eliminated. 

"  Flame  Spectra  at  High  Temperatures.  Part  I.  Oxy- 
hydrogen  Blowpipe  S|>e;tra."   Hy  W  N.  Hartley,  F.R.S. 

The  substances  examined  are  supported  in  the  oxyhydrogen 
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flame  on  smalt  plates  of  kyanlte.  This  mineral  coniaini  ninety- 
six  per  cent,  of  aluminium  silicate,  and  is  practically  infusible. 
The  spectra  were  all  photographed.  The  disper-ion  of  the 
instrument  l>eing  that  of  one  quartz  pr-sm  of  60*. 

The  spectra  of  a  large  maiDiiiy  of  the  metals  and  their  com* 
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po-.Mi  ls  tC[\  ((.rminate  somewhere  about  the  Mron^^tst  scries  of 
waler  vapour  lines  in  the  nltraviolel.  Typical  non  mclnllic 
spectra  arc  iu)(iliur,  selenium,  and  tc-lUinum  ;  '.he  fir^l  yitVU  a 
conlinunus  si.Lcirum  with  a  series  of  beautifui  fluted  bands,  ilic 
<i.i.'on<l  a  scrifv  uf  fitic  b;inti-,  occurring  at  closer  interr.TU,  ami 
the  thiid  la  chaiacUiiscd  by  bands  still  closer  together  and  near 
the  more  refraneiblc  teraioatioD  of  which  four  lines  occurring 
in  llaitlej  and  Adcney's  spark  spectrum  of  tellurium  arc  visible. 

1  ^  ^  atomic  maaa  caaaea  ibortcr  perioda  of  ftcwnaof  of 

lo  line  specira  it  i*  tbo  \  inercom  in  alnmie 

uea  greater  peitoda  in  the  recHtitncc  of  liaes>  Charcoal 
and  carbon  moooonde  yield  cbiefly  coalinnoue  apectm;  the 
latter,  Imwefer,  exhibits  some  carbon  lines.  The  hydroouboni 
yield  the  well-known  spectrum  of  carbon  bands  with  also  thoae 
atiribated  to  cyaooyen.  Of  mel:vt1ic  elements,  nickel,  chromium, 
and  cobalt  yield  purely  line  spcc.ra  ;  antimony,  bismuth,  silver, 
tin,  lead,  and  gold  beautiful  banded  spectra  (spectra  of  the  first 
oiaei)  accompanied  by  some  few  lines. 

Iron  and  coppxr  exhibit  lines,  and,  less  prominently,  bands. 
Manganese  has  a  beautiful  series  of  bands  and  a  group  of  three 
very  closely  aJjaceot  lines.  Aluminium  gives  Ji  fine  continuous 
spectrum  with  three  lines,  origin  uncertain,  .  nc  a  continuous 
»pectr<«m  without  line*,  and  cadmium  a  spectrum  consisting  of 
one  single  hnc  imly.  \  J260'2. 

or  Cm  Ml ;  I"-,:  lids.  Lhroiiiie  irioxide  yields  a  continuont  spectrum 
with  lir.c>  L'clijntjin^  to  ihc  metal,  copper  oxide  a  fine  band 
Nliectruin  with  \w\  lints  of  the  nielal,  maRnesium  sulphate  gives 
a  '■[■cctiuni  c)f  nui^iicfiiuni  oxide  con?.isHn(;  of  broad  degraded 
iTind*.  c^>iiiiiy-fil  of  tl'isrly  mljaccnt  line  Imri  ami  one  hoe  be- 
longing to  the  metal,  A  J.S52. 

The  sulphaicii  uf  ukium,  ^irontiuin,  and  barium  give  both 
bands  of  the  oxides  and  Imcs  of  the  elements.  Phosphorus 
pentoaide  yields  a  continuous  spectrum  with  one  peculiar  line, 


The  ^MMcBof  the  alkali  BMab  give  aim  linci  of  ike  ele* 
aMnta  with  «  mom  or  lem  cootinnon*  ^ediwn,  wbicb.  it  if 
baUeved,  la  due  lo  the  metal  in  cadi  eaie.  Lilhinm  chloride 
l^wa  no  continuous  specttom. 

Tki  VotatiUly  of  M<tah.—Ont  of  the  most  interesting  facts 
aiMrUiined  by  this  investigation  is  the  volatility  of  all  the 
pi  pbU 


examined,  except  pblinnm,  and  particolariy  the  extra- 
ordinary  volatility  ol  manganese,  and,  to  some  extent,  of  the 
infu-tible  metal  iridium.  Metal  believed  to  be  pure  iridium  is 
seen  to  have  diminished  after  the  flime  has  played  upon  it  for 
about  two  hours. 

Pkmlcnl  Society,  May  26,  Prof.  A.  W.  Riickcr,  F.R.S., 
Pieaiaeat,  in  the  chair.  — Mr.  C.  J.  Woodward  showed  some 
eaperiment*  with  a  vibrating  bar.  On  suspending  the  bar  by 
two  loops  of  cord,  and  placing  it  over  a  resonance  box,  the 
sonnd  was  greatly  intensified.  When  placed  crosswise,  and 
partly  over  the  box,  a  position  could  be  found  where  no  in* 
crease  of  found  rtsultefl,  whilit  a  little  movement  in  either 
direction  frum  tins  [losillun  caused  a  curividcrablc  increase. — The 
discussion  on  1 'r,  Lo<l^;p'.s  ]ia(icr,  the  futiiidatiun  of  dynamics, 
was  then  resumed.  Communicaliuns  on  the  subject  from  Mr. 
S.  H.  Burbury,  l>r.  (i.  Juhnsiune  Stoney,  and  I'lof.  E.  F. 
Ilerroun  were  read.  Prol.  .Minchtn  said  the  first  rtindamcntal 
.ikiom  of  dynnmic-  i>osiulaie»  the  existence  of an  entsty 
distinct  frum  Malltr ,  Sf'^Uf,  and  Ts'nt  and  this  was  the  o!)|cct 
of  Newtoo'i  Fust  l  a*.  It  also  i^avc  the  crilennn  of  ;hc 
presence  of  force.  To  mcrf-ly  retain  tlie  law  .as  defining;  t'tfual 
limti  was  to  degrade  11.  A^rc^aid^  iIk  !>u^po*ed  impouibility 
of  defining  uniform  motion  he  said,  similar  difSculties  occur  in 
all  science*,  even  in  geomeliy.  Nevertheleas  a  rational  sdence 
of  geometry  eaiated.  In  dynamics  we  Iwd  aolioHB  of  a  right 
lion  and  of  nnibm  nmion  tn  It,  althongh  no  cttution  of  eitScr 
mayeiist.  Urn  fact  that  the  science  fanrmoaises  irtlh  nidiaaty 
cttMiience  coostitntea  iu  validity.  In  hia  optnian  the  estra. 
ofdfaiary  devices  which  had  been  suggeitcd  for  defining 
directions  fixed  in  space  were  unnecessary,  and  merely  served  to 
cover  the  subject  with  ridicule,  lie  disagreed  with  Prof. 
Lndgein  admitting  the  first  law  as  a  particular  cave  of  the 
second,  for  imlcs*  lotce  was  postulated  (the  function  of  the  first 
law),  the  second  became  a  mere  definition,  and  not  a  law. 
Speaking  of  the  third  law  he  said  the  author  had  made  a  serious 
error  in  slating  that  it  could  be  deduced  from  the  first,  for  the 
centre  of  mass  of  a  system  might  be  at  re»i,  without  action  and 
reaction  necessarily  bcicg  equal  and  r>pn;i-,ue.  The  third  law 
was  not  snperdaoos;  neglecting  it  had  led  to  great  nisoon. 
caption  and  mystery  lAont  the  Principle  of  Virtnal  Work,  and 
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I  )'AlciiiScrt'»  I'rint^plc,  both  of  which  are  simple  deductions 
Uvm  it.  In  opjiositicn  lo  I  ir.  Ltwlfje,  he  defended  the  ordinary 
definition  of  Knerfjy,  ar)<i  asserted  that  without  the  no(ion«  of 
/:"Tc  and  r/  i",;-,  the  term  t>it<^y  loses  all  meanin);.  SpcnUinj; 
of  Itansfeiirnce  and  tian»forniation  of  energy,  he  ini-]-.iire<l  il  ihe 
jjrouf  ciycn  could  be  apjjiicd  to  Lhc  t;isc  ol  a  body  jlidin};  dawa 
a  rough  rigid  inclined  plane,  for  here  the  stress  (friction)  doe* 
work  on  the  body  but  not  on  the  plane,  and  mere  was  no  traoa- 
fercnee.  He  rag^etted  that  the  expression  "potential  encrn" 
was  «aed  to  diflmnt  senses  in  the  paper,  snaaMliaaa  ncaamg 
'*iutieeneig7,'*and  at  others  "the  availaide  poitioB  of  the 
kinetw  energy  of  a  body."  Referring  to  the  idea  of  all  caeigy 
being  ultimately  kinetic,  he  asked  if  by  accepting  this  the 
author  meant  to  surrender  Ihe  independent  existence  of  foroe. 
If  so,  difficulties  would  arise  ;  for  example,  in  the  kiaeticthcOfV 
of  gases  the  expression  for  the  pressure,  p  =  \  f  zi".  Was  eiriy 
arrived  at  by  assumii^  the  exislence  of  force.  The  stalensent 
on  the  top  of  sKp  9  about  makiug  a  "  moving  body  do 
work  "  was  not  necessarily  true,  as  might  be  seen  by  considering 
the  case  of  a  sphere  rolling  down  a  rough  inclined  plane. 
Prof.  O.  Henrici  thought  axioms  should  he  tre.ned  as  true 
logical  definitions,  as  for  example  in  geome:ry,  "  two  straight 
lines  cannot  enclose  a  «pace."  Every  new  notion  ief|aircd  its 
axiom.  In  passing  frorii  ^;coii'i(  try  ■  ;  r,  i  ics  the  iilei  cf 
T:me presented  itself,  and  the  appiropriatc  a»ioni  was  conlaincil 
in  .Newton's  first  law.  Oi-.  approaching  dynamics  Koice  and 
Mass  were  met  with.  1  le  disagreed  with  I'rof.  Minthm  in  rt-- 
garliin^;  force  as  most  fundamental.  Mass  was  more  es<,ei  lul, 
lor  force  michi  he  abolished.  On  the  other  hand,  he  concurred 
with  Prof.  Mincbin  in  thinking  that  the  idea  of  a  cfntie  ol  inasi 
was  not  axioniaiic.  Referring  to  lit.  Lodge's  suniwaty 
(Nature,  \\  62  he  a^jrccd  with  axiom  (a)  fully,  and 
with  (*)  parliaJly.  .\x)i>m  3  required  further  development. 
The  emcial  point,  however,  was  axiom  4,  "  Sitcaa  cannot  exist 
in  or  across  empty  space."  This  he  regarded  aa  veiy  incom- 
plete, aad  maintaiMcd  thatnaioms  defining  ike  properties  uf  the 
ether  were  necessary  to  fttrtber  progress.  If  vaiieiics  of  space 
be  coBlemplatcd  eami  ndv«aMfe()niredfreib  axioms.  Dr.  C.  V. 
Burton  remarked  tint  contact  movement  did  not  necessitate 
equal  velocities ;  sliding  motion  was  a  case  in  point,  .\gain, 
in  deforming  an  incompressible  fluid,  although  force  and  motion 
might  exist,  no  work  was  don*.  Conaervation  could  not  be 
proved  from  denial  of  action  at  n  diMaOCC.  Speaking  of  the 
doctrine  of  transference  and  irsnsformation  of  energy,  he  said 
it  was  a  convenient  working  m'e,  iMit  not  true  universally. 
Newton's  laws  were  simple  and  consistent,  but  !tome  doubt 
existed  as  to  bow  much  was  definition  and  how  much  /a:o  ot 
fact.  Mr.  Swinburne  prolesleit  against  the  d.lferfnce  between 
theory  and  a  working  hypothesis  Ijping  overlooked.  .\U  cor:, 
ceplions  were  based  on  experience,  and  idea*  "f  e(.':cr  and  ati>m» 
derived  from  "jelly  "  and  "cricket  ball-."  \\  c  ougiil  alvO  to 
remember  what  "  explaratirm  "  nican-^,  vi?.  ilcsciibir)^  llic  an- 
familiar  in  terms  of  ■he  moie  familiar.  li  was  customary  to 
descrilie  the  phenomena  of  tUiids  by  reference  to  -olids  )>€causc 
wc  were  more  (amil-ar  with  solids  ;  an  in!ellec:ual  ti.sh  would 
probably  do  the  fevcLsc.  The  so-called  "  Ibeory  of  Ms^- 
nellsm  which  breaks  up  a  bar  ol  iron  into  a  number  of  small 
pieces,  each  possessing  the  properties  of  the  original  bar,  he 
regarded  as  absurd.  It  was  no  "caplanation "  and  not  a 
"  theory."  Ether  might  be  used  aa«  etorking  hypothesis,  but 
mnat  not  1m  treated  aa  an  entity.  Mr.  Blakesley  questioned 
vrheiher  transference  of  energy  was  always  accompanied  by 
transformation,  and  he  did  nut  see  why  energy  should  be  looked 

apon  aa  (wv)  ^,  in  preference  to  any  other  subdivision  of  the 

fiieiflnL  As  regaida  elbeli  being  pruportiooal  to  Ikalr  «aua^ 
be  pointed  ont  tkat  the  heating  of  an  electric  circwt,  and 
tbermoelaelrte  aetton,  IbRowcd  laws  not  linear.   Prof.  S.  P. 

Thompson,  referring  to  the  demonstration  ol  the  law  of  traix- 
Terence,  &C.,  given  on  slip  8,  said  that  attempts  to  translate  it 
into  Latin  or  Creek  at  once  revealed  the  ambiguous  character  of 
the  prnoC  Speaking  of  Ohm'n  law,  he  pointed  out  that  R,  a 
coRsttnit  «u  not  an  easenlial  feature,  as  Dr.  Lodge  sapposod. 
Ohm  never  said  R  was  constant.  In  identifying  enngy.  a 
difficulty  pnsenled  itself,  for  one  never  came  across  it  as  a 
single  thing  Imt  as  a  product,  and  in  being  transformed  the 
paths  of  tne  two  factor;  might  possibly  t«e  difTtr^nl.  Mr, 
Dixon  said  the  whole  of  geonielry  and  dynamics  could  Ue 
baaed  on  verbal  definilions.  The  conservatioo  of  energy  could 
be  vrillcB na t  Kinnlic «n«tgy  +  potcniial CBefgy  s aenaaMr, 
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lijt  on  subsliluting  the  expressions  fur  kinetic  and  pitentinl 
energies,  an  i<lenlity  resulted  ;  therefore  the  original  statement 
uxsnotalair.  Both  tht;  Vinetic  and  potcnlinl  cnerjjies  a 
system  were  function>  nf  it-,  configuration.  I'nit-  energy 
could  not  belong  to  a  particle,  tint  to  n  «y^fem.  Tlic  ;ircsident 
iloubted  whether  l>r.  I,o<lj;f\  <iSfuio  win  ni  jr-j  >im|ilf,  natnral, 
M'!  I'^'cal,  than  the  ordinary  jnc.  The  stalrrr.eti'  in  Vaiitrf. 
i-  f>j;  that  "  strains  were  [in. pel  1 1... -ill  ti>  !.-f!;N>c-i  "  wai  ■iiDpIo 
f^iiutih.  Silt  it  was  qaetlioDablc-  if  "  ircijucnLy  of  ViUraliuu  ji 
It!  !<  pcn'ltrnt  of  amplitude"  couli  l>f  o  )nstiieri-d  so.  The  author 
ippcartd  to  ignore  matj  in  ccnipari^on  with  fffrte,  whereas  the 
i<lea  of  mai  \  in  tic  1  he  iimre  4itn;ilf-  rmr.     I  It.  I-'hI^p,  in 

reply  to  Mr.  burbory,  sajtl  twobodiiiricvcr  duallricl  oi.c  anoiiicr  ; 
the  thing  which  acted  on  either  was  the  tnedinm  immediately 
in  contact  with  it.  Mr.  Herroun  had  ut«d  meiaphysicai 
irgumcots  a^^in^it  ether,  but  be  (ProT  L  xl^el  thooghl  U  was  a 
good  thing  to  iovetikate  ether.  He  agreed  wlUi  what  Pruf. 
MineUo  Mid  abovl  ncee  ud  ike  lint  Uw  of  BMtin.  P«tct 
WW  tke  voic  foddMOMal,  b«t  mm  ms  bat  «  *(wd*id  oait. 
As  s«g|ifds  Mher,  he  wm  pnpaied  to  ny  that  it  lias  ao  motion, 
tt  paioeiieJ  dectroma^nwlie  kinetie  eiiefBf»  and  moliabljr  all 
the  sire>«  energy  exi«l*  Keferrini;  to  tlie  Wppinc  Iwdy 
mentioned  by  Pr<<l'.  MinchjD  aad  Dr.  bnrtoo  he  taid  ifaat  in 
ipealupg  of  the  velocities  of  acting  and  reacting  bodies  being 
CQnaJ,  he  always  meant  that  their  velocities  along  the  line  of 
action  were  equal.  The  action  between  the  sliding  body  and 
yte*a  waji  a  "catch  and  let  go"  one,  like  a  fiddle  bow  and 
>tring.  On  the  .second  laws  of  thermodynieni(r<s  he  hoped  to 
iay  something  in  a  subsequent  papet.  When  hp  spoke  of  R 
being  coostaot  as  the  essence  of  Ohm's  law  be  moaot  conwancy 

as  regards  tenm  which  appear  in  the  eqaaibiil  ij.  s  R. 

Lionean  Society,  Jane  I.— Praf.  Stewaitt  Presiden',  in 
the  chair. — Dr.  J.  Lowe  gave  an  account  of  a  newly •obserTed 
habit  of  the  blackca]>,  Sylvia  alruapitla,  in  puncturing  the 
petal*  of  certain  (lowers  {Hibiuus  kaa-iincmii  and  Abu'.Uon 
frvntUsum],  specimens  of  which  he  exhibited,  thus  causing  the 
exudation  of  a  viscid  secretion  which  proved  altracfis^  to  in- 
sects upon  which  the  bird  preyed.  Th;  observation*  in  qiuxion 
were  made  at  Orotava,  TcncriflPe,  during  the  month  of  March 
la.,'. —  Bv  wiy  of  itirnnlLicctfin  in  .1  ;iaper  by  Mr.  W,  B. 
Ilemsiey  on  Polynesian  plants  collected  by  Mr.  J.  J.  Lister, 
the  latter  gave  an  interesting  account  of  the  geology  of  tin- 
Tonga  [stands,  their  volcanic  nature,  and  the  coral  and  Iniie- 
stonc  reef,  wi-.-i  thi;  still  forait  1  chl<;'l>  "  ■  iliMnic  uutpiiui inj;«, 
o-  which  d^ns^:  patches  of  bu%h  were  ^lawiop.  Referring  then 
t'  Ihc  Liir*.'.  f.iun.i  i>f  the  roilijn  j;r'>u[i,  Mr.  Li>trr  coiii|>:«ri;d  i', 
«i'>h  iiW  of  i'lji  and  .Samaa,  and  khuwcd  that  it  had  uo  special 
affiniiy  with  the  avifauna  of  New  Zealand,  .tnd  exhibited  very 
little  specialisation.    Mr.  llemsley  then  gave  an  account  of  the 

plants  collected  ther^  as  also  in  the  Solomon  Ulands  Mr.  A. 

B.  Reodie  gave  an  awttact  of  a  paper  on  fossil  palms,  in  which 
hit  leniarka  were  difected  to  o  letiiioB  of  the  genus  Nifadiitu 
Bawerbtsk,  and  were  illastiated  by  dnwings  of  spednneDi from 
the  Londdo  clay,  Shepp^,  fhmt  the  Sussex  coast,  Srisey, 
Bntiaeli,  N.C  Italy,  and  dHwhcfe.  The  paper  was 
crittciied  by  Mr.  Carrutheri  and  by  &fr.  Clement  Rcid,  who 
diafrihfid  the  fi  iding  of  specimens  in  liiu  at  Selsey.— The 
secretary  then  tead  a  papat  by  Dr.  Baor  00  the  temperature  of 
trees.  fwwD  ohaof eatiowe  taken  in  Colorado. — Mr.  W.  M.  Webb 
gave  an  abstract  of  a  paper  oa  the  mode  of  foedi  ag  in  rtttattiUi, 
illustrated  by  lantern  sIMes  prepared  from  orifioal  di««ia(i  ot 
(he  living  aointal  in  vaiioas  attitudes.  f 

Royol  Mlcmeoplenl  Society,  May  17.— A.  D.  Michael 
Ptandcnt,  in  the  cbair.— Mr.  C.  C.  Kaiop  read  a  letter 
fNMi  Dr.  R.  L.  Maddox  on  thesabjectofhlsrodOhiininator. 

—'A  letter  from  Mr.  W.  H.  Youdalp,  referring  to  some  diseased 
beard-hairi,  was  also  read  by  Mr.  Karofi. —Mr.  C,  Lees 
Carties  exhibited  and  described  a  new  form  of  camera  lucida, 
iHde  by  llerr  Leiti,  of  Wetttan— Sir  David  L.  Salomons  gave 
an  eahibition  with  his  projection  microscope. —The  Pf  -.  Jent 
mid  they  were  extremely  indebted  to  Sir  L'.ivid  S.il  ) nuns  for 
the  very  admirable  am!  interc-ting  exhibition  which  he  had 
tfiven  them,  the  vilu---  '.f  which  was  not  only  on  account  of  the 
defraction  uhenomini,  which  h.id  H«en  well  >wfi.  but 
because  of  the  advance  winch  w.n  ir.''it.i[cd  in  llic  c'lii; ruction 
of  !hf  3ppara(u.«.  He  could  noi  liclp  i>biM:r»ltijj,  *»  t.j^.'  cxhitji- 
Ii  n  f^^.ri.c  c'cHed,  that  there  was  a  remarkable  fl.Ttness  ofi.cld  not 
getkeraiiy  seen  under  similar  circamstancea.  There  wa^  one 
potait  00  which  he  should  like  to  ask  for  iolbrmation  ;  it  some' 
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times  happened  that  great  concentration  of  light  produce  I  also 
a  great  concentration  of  heat,  and  that  cosse<)uently  ol>j«ct»  in 
bal  am,  if  exposed  for  loo  long  a  time,  were  apt  to  get  spoilt 
through  the  softening  of  the  medium.  Wa*  this  difficulty  got 
over  in  the  present  ins'.^inre  Viy  u<ing  the  electric  arc  l^i;ht  as  an 
illuroinant? — Sir  Da.ii  .SilnKuis  saul  ht-  jlivia:?,!  it  very 
m!ich|Hy  iiiinsj  !en<rs  cf iiicnic  1  with  balsam.  ihc  customary 
.;lii;:)  :iii.l  w  ater  lie  f  j  ir.  1 1 J  tie  rather  a  trouble,  and  so  h-  used 
iiinplc  iti>iillcd  w.i!er,  and  found  that  it  answered  all  the 
nece<sities  of  the  case. 

Zoological  Society,  June  6.— Sir  William  H.  Flower. 
F. R.S.,  President,  in  the  chair. — The  Secretary  read  a  report 
on  tJic  additions  that  had  been  made  to  the  Soc!ety\  Mtntvsjerie 
during  ihc  month  of  May,  1893.  and  called  >prc:ai  l>-:i:i<>ri  to 
a  ytiung  Water  Kiick  fCcf'tit  r!iif-ripryntHUs),h<mx  May  4.  iS9j, 
being,  so  fjr  as  wa-  kn'iwn,  tlie  first  antelope  of  thi>  specie! 
that  h.i<  ijeen  bred  10  captivity. — Mr.  Waller  K  'th»chiM 
cxhibiled  and  made  rcmarki  on  an  egg  nf  the  I.iac^fiill 
(i.)rii:lh:}ifiyHc/iUs  Malintt.  ,  taktn  frnm  "he  poach  of  ih* 
mother  ;  the  leg-bones  an'i  ci;i;  uf  an  citincl  bud  u(  itie 
jCfy«t)tis  from  )'0u^h•^ve^t  Maiiajjaicar ;  aad  serie*  of  lepi- 
dnpierous  Insects  from  Jamaica  and  from  the  Bolivian  .\ndes. — 
Mr.  Sclater  exhibited  and  made  rem.^rks  on  some  Nkins  ;inil 
skulls  of  mammals  obtained  in  the  .Shire  Highlands  by  Mr. 
H.  H.  Johnston,  Mr.  B.  L.  Sclater,  Messrs.  Buchanan,  and 
Mr.  AieuDdcr  Wliylc.'-*A  oommenicntieB  waa  lenA  ftwn 
Messia.  F.  E.  Beddard  nod  F.  G.  flmomfloalafaitnc  noteaen 
the  aniomy  and  clastiBcalioB  of  tte  demis*  based  on  spici' 
mana  lately  living  in  the  Society^  Gardens.— Mr.  Sdaiercalled 
attention  to  twoffool  boms  of  aa  African  rhinoceros  belonging 
to  Mr.  F.  Holmsrood,  which  were  stated  to  have  been  brought 
by  native  caravans  from  the  district  of  East  Africa,  south  of 
Lkkc  Victoria  Nyanza.  They  were  remarkable  for  their  graiit 
length  and  extreme  thinoeitv  —  A  commuoicatioii  was  read  from 
Mr.  R.  Lydekker  containing  an  account  of  a  colleclioo of  bWh 
bones  from  the  miocese  deposits  of  Si.  Alban,  in  the  Depart- 
ment of  Isire,  France.  The  more  perfect  specimens  were 
referred  m'<«tly  to  new  species  (Sfrix  tmmli  ilf'am,  Fa!aortyx 
\  maxima,  P.  grivtHsii,  and  '/'ih'^nii  wj  i  cr/i,  while  olliers  were 
recarded  a?  undetcrminaWe  from  their  t'rnp.tncntary  condition. 
—  .Mi.  G.  a.  'ii)ulcn>;cr  read  a  paper  dccriliing  some  new 
.  spccie.>>  of  reptiles  and  balrachiana.  based  on  suecisMn>  lately 
I  obtained  in  Borneo  by  Mr.  A.  Emelt  aad  Mr.  C.  Hose. 
Paris. 

Academy  of  Sciences,  June  5.— M.  de  Lacase-Duthicrs  in 
the  chair. — Note  on  the  works  of  Comie  P.  de  Gasparin,  1  y  M. 
Th.  Schltcsing.  —  Researches  on  iron  of  Ovifak,  by  M.  Henri 
Moistan.  Three specimerfi  of  na'ive  iron,  disctwprcd  l.y  P.-of. 
Nordenskiold  at  Ovifak,  (iFecnlacd,  were  te>lc  i  fi  r  any  cry- 
lalli«ed  ffir  tiN  nf  carbon  thty  mi^jht  conla-n,  The  first  s|K-c.mtn 
i  hail  a  ii-ctalllc  histie,  and  was  nearly  black.  Ttiis  was  fjiind  to 
contain  a  small  i|t.iantny  of  1  he  kind  of  gi ai.hilc  « hic!i  sw elli  up 
in  boiling  Bulphui K-  acid.  h  also  contained  ordinary  joaphite 
distinctly  cry'tall  ^ed,  which  ti^^^'  "'■'^  S'aphilic  wxidc  on 
bcinj;  ircatiii  >Mth  j.iola.'.  lum  chlorate.  I-'used  potassium  bisul- 
plialc-  dis5o:ved  ai'  lUc  rcaiduf.  The  second  ^jccinirn  also  had 
a  tiiotall.c  liisttc,  bat  a  light  giey  culuur,  and  weighed  18  gr. 
Aficr  ttciunj;  wii^  hydrochloric  acid  ihc  rtsidue  showed  frag- 
ments of  schreibersite,  an  opaque  whi'.c  mass  «jf  irregular  form, 
and  a  large  number  of  highly  refracting  grains,  un  treating 
thisieaMlne  with  Iwdroflaoric  aad  then  with  boiling  sulphuric 
aetd  the  valMtae  or  the  carbon  laereoied,  showing  the  presence 
of  swdlioe  gmphile.  No  ordinaiy  graphhe  was  fctind.  The 
third  mecimen,  which  eonalated  of  metalUc  globules  disaemt- 
nalcdthroogh  a  stony  matrix,  left  al\er  treatment  with  ihe  thrte 
acids  a  residue  containing  some  fragmenta  of  Mae  sapphiie» 
which  could  be  picked  ovt  aith  thc7orcep«.  .Amorphnu*  car- 
bon was conlaine-l  in  all  the  specimen.*,  swelling  ^jrai.lnte  in  two 
of  them,  and  ordinaiy  graphite  in  one.  Neither  black  n<  r 
transparent  diamonds  were  found  in  any  of  them.  —  On 
the  genesis  of  natural  phosphates,  especially  those  which  have 
derived  their  phosphoru"  from  organised  being*,  by  M.  .Vrmand 
Gamier.  —  On  the  multiplicity  of  homologous  pans  in  its  rtla- 
!i-  II  lo  the  gradation  of  vegetable  specus,  hy  .M  .\.  Chaiitu 
The  multiplicity  of  the  hninologous  organs  of  a  given  apparatus 
is  a  ccitain  sign  of  tui'.anic  degeneration.  The  more  numerous 
the  homologous  part-,  tin-  im  :c  ihey  deviate  from  the  vetticillary 
type  ot  floral  organ,  .^n  I  .ippro;»ch  the  spiral  type.  rhcir 
reciprocal  symmetry  is  also  less  regular,  and  iheir  position 
teas  suirie.  This  view  is  eoofirmed  by  other  inooBteitalHe  aigna 
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of  dcfnwnlion  found  lo  go  loanher  whb  muliiplidty  of  homo- 
togoai  paria,  and  ii  illastrated  bjr  carroponding  gradati  n  in 
ibe  animal  kiogdom,  where  the  tnjriapod  is  classed  below  the 
'hexapod  inseci.  — On  the  reptated  application  of  Hernouilli's 
ihcorem,  by  M.  Jules  Andrade.  —  On  problems  of  dynamics 
rcdocible  to  qnadrati^rfs,  by  M.  Paul  Staeckel. — Sketch  of  a 
new  theory  of  eltctroMatics,  by  M.  Vaschy. — On  some  phe- 
nomena exhibited  by  Naiterer'*  ttibet,  by  M.  Gouy. — Absorption 
of  sclcniurtttcd  liy'lrojjcn  by  liqaid  selenium  at  high  tempera 
!urt>,  Uy  M.  II.  I'llaln.n  I(  selenium  be  melted  in  a  tube 
coni .lining  hydrc^cn  and  (hen  cooled,  it  is  found  lo  contain  a 
l.iij;;  iiumlxr  of  hubbUs  with  a  btiliiiint  Internal  surface,  which 
arc  absent  in  selenium  fused  in  air.  1  >n  reducini;  the  mass  to 
pi_)udtr  thf  tJiaiaittiisiic  smell  of  iclcointelted  hydiogcn  is 
ubseived,  and  if  the  mass  is  broken  up  under  water  the  latter 
is  coloured  rod  hy  the  finely  dividcil  selenium  lil:eratcJ  from 
ihc  seleniurcllcd  hydrogen  by  the  oxygen  of  the  air.  i  irt^ano- 
mclallic  combinations  txjlunging  to  the  aromatic  series,  by  .\l 
G.  I'crrier.  —  On  the  coccidia  of  the  birds,  by  M.  Alplion^c 
LalW.  —  On  the  Plankton  of  the  Polar  Sea,  by  M.  (, 
Pouchet. —  On  pseudo-fecundation  in  Ibe  Urcdinei  and  accom- 
pany ins  phcDomena,  by  M.  Sappin-TnMifly.— Ob  two  cases  of 

Kratiiic  castration  ofaacmd  in  KmnHa  antntit,  Goaller,  by 
kloUiatd.— Oo  tbe  Mdimenbuy  ttiitk  of  Swfia,  by  M.  J. 
M.  Lngovic— On  Ibe  aelagitw  of  Mflot  Biuic^  I9  MM.  L. 
Dupaic  and  L.  Hfitnc.— On  the  emptoyoMiit  of  vlat  leam  for 
feeding  cattle,  by  M.  A.  Hunti.  In  th*  iOHlh  of  Fiaaee  abeep 
are  odcn  let  into  the  vineyards  after  the  vialage  and  iliovcd  to 
ttiip  Ibe  vine*  of  ihcir  leaves.  The  vinea  oo  not  amcar  to 
■nmr  iboeby  in  the  least.  Fresh  vine-leaves  coBtain  oyo  per 
CflBt.  water,  18*5  extractive  matter,  3  Snitrogenoot  owllcr,  and 
S'3  per  cent,  fatty  matter.  When  dried,  the  proportions  are  : 
extractive  matter,  51  percent.  ;  water,  15;  nitrogenous  matter, 
II  ;  cellulose,  8'5  ;  and  fatty  matter,  5'5  per  cent.  In  the 
various  vineyards  of  southern  France  the  amount  of  leaves  |.cr 
hectare  (2  47  acres)  varies  from  2500  to  9500  kgr.,  or  alx.iut  the 
average  yield  of  hay  for  the  same  area.  .Moreover,  the  leaves, 
instead  of  getting  blown  away  by  the  wind  and  lost,  are  con- 
verted into  manure  by  the  cattl**,  anil,  in  addition,  the  vine  i» 
much  less  sensitive  to  drought  than  the  o.-din.nry  fudder  crops. — 
On  the  effects  of  inoculation  of  hunnii  cancer  01  cancerous  [iro- 
dncls  upon  animals  ;  positive  result  in  one  case,  by  M.  Mayct.  — 
On  the  amplitude  and  nte.An  duration  of  the  extreme  oscilla- 
tions of  the  barometer  at  I'aris,  by  Leon  Ucscroix. — On  the 
density  and  alkalinity  of  the  waters  of  the  Atlantic  and  the 
Mcdrerianean,  tiy  M.  J.  Y.  liuchanan.  Along  the  entire  soath 
co.t>t  of  ."^pain  the  water  tuasof  the  same  density  as  the  Atlantic, 
kastwards  of  Cape  Gata,  where  the  eastward  current  is  no 
Imccr  actitre,  Ibe  denier  waler  of  tba  MedilcrrancaB  M  in. 
Tbe  mean  latio  of  nliniiy  and  alkalinity  waa  0*50  Cw  tbe 
Atlantic  and  0'4l7|  li»r  the  Medii«»«Maa.  Oe  diffieKnce  befaig 
PfobaVy  dM  to  w  abnndance  of  ealoreoB*  rocka  on  the 
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Royal  Academy  of  Scieneoa,  May  27.— Prof,  van  de 
Sande  Bakhuysen  in  the  chair.— Mr.  Habrecht  gave  a  descrip- 
tion of  pbagocylic  atKl  vasifactive  processes  bv  which  the  Iropbo- 
blaat  of  7ar/«9ia  javanua  attacks  the  maternal  uterine epiihelinm 
and  prepares  congested  surfaces  against  which  the  area  vatcu- 
loaa  and  afterwards  the  allantois  are  applied.  Tlir  placenta  of 
Topaja  is  double,  and  situated  right  and  left  of  the  fix-lu*.  The 
irapboMast  of  Tupaja  was  furthermore  compared  to  that  of 
Sorex  and  of  Eriiiaccu-,  in  all  of  which  it  ilisplays  a  con>iderable 
degree  of  ;:ciiMty.  It  ».u  more  iii;oiously  defined  as  being  the 
epibla-st  of  the  niamnialian  bUitucysl,  after  deduction  of  what 
is  intended  fur  the  formation  of  the  cmt  rjo  and  for  the  internal 
coating  of  the  amnion.  In  conclusion,  certain  ]>hyl<)gcnclic 
specul.^liMl^  c.iiicernint.;  the  Irophoblast  were  biou,;ht  forward. 
— Mr.  Schoulc  exiiiliited  three  new  thread-models  of  devel  >p- 
ables  relateil  to  higher  algebraical  etjuations.  The  first  is  the 
discriminant  of  the  general  cubic  «*  +  ^.tri*^  +  Jjru  +  s  =  o. 
Il  divides  space  into  two  parts,  correspoodlM  10  prints  ■•\  ah 
3  or  I  real  roots.  The  ordinary  twisted  cubic  Mrms  iUcuspiual 
edge.  Tbe  diacnision  of  tbe  nsmber  of  leal  note  aitnatcd 
between  two  nyen  IkniU  ia  facOitated  br  meana  of  naertain 
tatiabadfon.  Tbe  weoad  ftnfiMO  coneipondt  to  tbe  qnartic 
m*  +  6x1^  +  4y«  +  8  =  0.  It  dividea  space  into  three  parts, 
eiMMaintaf  oointa  with  4,  a,  or  O  nal  roou.  By  planes  perpen  ■ 
dicniar  to  ine  ^asii  it  la  ent  In  rational  auartics  with  two  cusps 
and  one  node.  It  possesses  a  parabolic  nodal  cnrre.  And  tbe  thud 
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model  realiaea  tbe  mfaoeeoneapondhic  to  the  aaslici^  ~  icw* 
+  isjw*  *  fym  « ■  a  Itdtvidea apaecinto  fenrparla,  with 
points  admitting  6, 4, 3.  or  o  real  rooti.  Any  plane  neipendicnlar 
to  the  X  axis  meets  it  in  a  rational  aextic  curve  with  foor  cosik 

and  six  nodes.  The  cosps  of  tbe  cuspidal  edge  are  very  remark ' 
able  points  on  this  surface.  In  general  the  developable  corre- 
sponding to  a  likewise  mutilated  equation  of  the  Mth  order  with 
three  coefficients  x,  y,  r,  will  show  rational  sections  of  the  nib 
order  with  the  planes  perpendicular  to  the  .*  axis,  admitting 
«  -  2  cufps  and  i(>»  -  2)  (m  -  3)  nodes,  &c— Mr.  van  der 
Waals  gave  a  iornula  for  the  law  of  molecaUr  force.  By 
pnttfaig 

r  • 

-/-^ 
r 

for  the  liotential  of  two  material  points,  all  the  known  laws  of 
molecular  aciiun  may  be  deduced.  In  this  lorrniila  A  is  »  line 
equal  lo  the  quotient  of  La  Place's  H  and  K.  This  law  may  l-c 
explained  by  supposing  (1)  that  the  action  of  the  point  iiself 
varies  inversely  as  the  square  of  the  distance,  (2)  that  the  oni* 
versal  medium  gradually  docs  absorb  the  lines  of  force. 
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THE  TIJI'ORY  nr  rUXCT/ONS. 

Theory  «/  Functions  of  a  Complex  Vatia&it.    By  Dr.  A. 
R.  Forsytlu  (Cambridge  University  Press,  1893.) 

1  \  '  1  '.XT  i»lhe  theory  of  furnrtions  about '    This  ques-  ; 
^  ^    tion  may  be  beard  now  and  again  from  a  mathe-  ; 
inatical  student ;  and  if,  by  way  of  a  patlial  reply,  it  be  \ 
said  th.it  the  elements  of  the  theory  of  functions  forms  | 
the  basis  on  which  the  whole  of  that  part  of  pure  nuihe- 
matics  which  deals  with  continuously  varying  quantity 
rests,  tbe  answer  would  not  be  too  wide  nor  would  it 
always  imply  too  much. 

It  cannot  be  ricnici  th.it  the  tc.it  hing  of  pure  mathe- 
matics in  tbii  country  has  loltowed  curiously  restricted 
lines.    While  in  gettmctry  and  tbe  theory  of  forms  the  | 
student  has  for  many  years  past  had  the  advantage  of  ; 
excellent  English  text-books,  the  general  theory  of  | 
functions  has  been  einirel)  unrepresented  till  the  appear- 
ance of  the  treatise  whose  title  stands  at  the  bead  of  this 
notice.  Of  treatises  on  special  classes  of  functions,  if  we 
omit  those  written  purely  with  a  view  to  applications,  Cay- 
Icy's  "  Elliptic  Functions,"  published  in  1876,  is  tbe  sole 
representative  ;  while  till  last  year  there  w.-is  nn  work  on 
the  theory  of  numbers.   The  theory  of  groups,  and  its  I 
applications  to  the  theory  of  equations,  is  still  unrepre-  | 
seated  in  native  English  mathematical  literature, though 
here  we  have  the  iraiislaiioiii  of  I'rof.  Klein's  "  Vorlcaun- 
{un  iiber  das  Icosaeder,"  and  Herr  Netto's  "  Substitution- 
entbeorie,"  publiahed,  the  one  in  1888,  and  the  other  last 
year.   At  Cambridge,  and  probably  to  a  great  extent  in 
other  centres,  the  teaching  and  the  course  of  study  of 
individual  students  have  tended  on  the  whole  to  follow 
tbe  lines  of  the  available  English  text-books,  and  where 
these  have  been  incomplete  or  entirely  wanting  there  has, 
till  very  recent  years,  been  no  sufficient  introduction  to  the 
corresponding  subjects. 

Why  a  subject  of  such  fundamental  importance  for  the 
advancement  of  pure  mathematics  aa  the  theory  of 
f  jrictinns  sho'.ilil  have  happened  to  fnll  into  this  latter 
class,  it  is  i>uL  easy  to  leU.  It  may  be  said  to  have  been 
first  put  on  a  secure  footing  by  Cauchy's  great  memoir  on 
integrals  taken  between  imaginary  limits,  which  was  pul>- 
lished  in  1825.  Many  advances  were  made  by  a  number 
of  eminent  mathematicians  in  the  following  years,  and 
the  study  of  tbe  subject  received  a  great  impetus  from 
tbe  new  and  very  fascinating  method  of  presenting  it 
which  Riemanngave  in  his  famous  memoirs  on  tbe  theory 
of  functions  of  a  complex  variable  (1851),  and  on  the 
theory  of  the  Abehan  functions  1 1857,'. 

Weieratrass  and  his  pupils,  again,  developed  their 
theory  from  a  standpomt  which  is  essentially  distinct 
from  that  of  either  Cauchy  or  Ricniann  The  growth 
of  the  subject  during  the  last  thiriy  years  has  been 
remarkable,  and  it  is  probably  safe  to  say  that  the 
foreign  literature  of  the  subject  is  now  more  extensive 
than  that  of  any  other  branch  of  pure  mathematics. 
The  number  of  text-books  that  have  been  published 
directh-  on  the  subject  U  wonderful  in  itself,  and  more  so 
\  ht-i  it  remembered  that  almost  every  foreign  treatise 
on  the  Dififerentiai  and  integral  Calculus  contains  some 
introdiMtlon  to  the  theor)'  of  ftmctions. 
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If  there  is  any  justice  in  tbe  preceding  remarks,  the 

»nnt  of  x  treati<!C  nn  this  subject  has  too  long  caused  a 
serious  gap  ru  uur  usatkcinaiicat  literature;  and  it  may 
be  at  once  said  that  Dr.  Forsyth's  book  supj)lics  that 
want  so  completely  that  it  is  not  likely  to  be  felt  again 
for  a  long  time  to  come. 

Among  the  large  number  of  foreign  treatises  above 
referred  to  are  several  which,  in  their  own  line,  it  would 
be  difficult  to  improve  upon  ;  but  they  all,  or  nearly  all, 
deal  with  the  subject  from  a  single  point  of  view,  being 
indeed  written  with  that  intention.  Dr.  Forsyth,  on  the 
other  hand,  lias  .linied  .it  giving  a  complete  introduction 
to  the  theory ;  and  it  may  safely  be  said  that,  with  his 
book  as  a  guide,  the  task  of  the  student  who  wishes  to 
enable  himself  tn  follow  its  v.irious  mccnt  dcvdopmentt 
will  have  lost  hiif  its  ditficuky. 

The  bringing  of  the  various  parts  of  the  subject,  and 
the  different  points  of  view  from  which  they  may  be 
approached,  into  their  proper  connection  with  each  other 
has  here  been  done  in  the  most  niasterly  way  ;  while 
though  Ur.  Forsyth  expressly  disclaims  in  the  preface 
to  have  dealt  at  length  with  anything  bvt  the  general 
theory,  he  has  carried  the  developments  of  the  subject 
in  the  direction  of  doubly-periodic  and  allied  functions, 
Abclian  integrals,  and  automorjihic  functions  to  a  point 

from  which  the  student  can  have  no  difficulty  in  passing  on 
to  tbe  study  of  any  recent  work  done  in  these  brandiea. 

It  is  impossible  in  the  limits  of  a  short  article  to 
give  any  complete  accuunt  of  a  book  extending  to 
over  700  pages,  but  some  attempt  may  be  made 
to  describe  the  order  of  treatment.  The  first  four 
chapters  are  devoted  to  the  nmpler  properties  of  uni- 
form functions,  their  expansion  in  power-series  and 
their  integration.  Chapters  v.,  vL  and  vii.  deal  with  uni- 
form transoendal  functions,  giving  the  principal  restUts 
of  tbe  investigations  of  Weierstrass  and  Mittag- Letter. 
In  this  connection  the  very  remarkable  result  due  to 
Weierstrass  is  given,  which  is  expressed  by  him  in  the 
following  words "  Dass  der  BegrifT  einer  roonogenen 
Function  einer  complexen  Veranderiichen  mit  dem 
Bcgriff  cincr  ('.i;rch  arithmetische  Grossenoperationen 
ausdiuckbaien  Abiian^^igkctt  ^ich  tucht  vollsliindig 
deckt."  The  writer  of  a  recent  criticism  in  this  journal 
would  probably  say  that  this  statement  deals  only  with 
the  morbid  pathology  of  mathematics;  but  the  pure 
mathematician  at  all  events  should  surety  know,  as  &r 
as  possible,  what  i>  implied  in  the  word  function. 

Non*uniforro  functions  are  introduced  in  chapter  viii. 
They  are  regarded,  to  begin  with,  as  arising  from  the 
various  continuations  of  a  power-series,  the  most  general 
point  of  view  th.it  tan' be  taken;  Riemann's  method  of 
dealing  with  algebraic  functions  and  their  integrals  not 
being  introduced  till  considerably  later.  The  following 
chapter  deals  with  the  integrals  of  non-uniform  f.mctirins  ; 
and  from  the  patlicuiar  examples  given  arise  some  of 
the  simplest  singly-  and  doubly- ]ieriodic  functions,  whose 
properties,  when  uniform,  aue  discussed  in  Chaps,  x.,  xi., 
and  xH.  This  part  of  the  subject  aptly  ends  with  a 
demonstration,  due  to  the  author,  of  the  theorem  that  if 
J\u),  /{''),  and  /{u-i  v)  arc  coauecied  by  an  algebraical 
equation  with  constant  cocflicients,y^«)  must  be  either 
an  algebraic,  a  siinply*periodic,  or  a  doubly-periodic 
function  of  ir.   The  proof  of  this  important  theotem  by 
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Weierstrass,  to  wliom  it  is  due,  has  never  been  printed  ; 
and  the  only  ptiblislicd  proof,  besides  the  one  which  Dr. 
Forsyth  gives,  appears  in  a  paper  by  M.  Phragmen  in 
vol.  vii.  of  the  "  Acta  MatbenuUica*"  and  ia  on  entirely 
different  lines.  Whether  either  proof  is  entirely  satis- 
factory i:i  a  point  un  whicli  differences  of  opinion  may 
conceivably  occur,  though  of  course  there  is  no  doubt  as 
to  the  truth  of  the  tfaeoiem  Nsel£ 

Chap  \i  v.,  which  is  headed  "Connectivity  of  Surfaces," 
is  purely  geojiietncal.  and  i>trlct!y  has  nothing  to  do  w;th  , 
the  theory  of  functions.    It  was  however  necessary  for  | 
the  author  to  introduce  stich  «  digression  if  the  foUowing 
chapters  dealing  with  Riemann'a  theory  were  to  be  under-  I 
stood,  :,un  I-  there  is  no  treatise  to  which  referenre 
could  be  made  for  the  various  theorems  and  results  that  ^ 
ha*e  to  be  used.    The  chief  properties  of  a  Riemann's  1 
surface,  regarded  as  arising  fxtm.  an  algebraical  equation 
between  the  variables,  are  discussed  in  Chap.  xv.  Though 
there  is  no  dilVn  uhy  In  concei\  in;;  the  ^'eon^ctrical  nature 
of  a  Ktemann's  surface  from  a  description,  the  relation  | 
between  the  sar&ce  and  the  set  of  functions  (algebraisehe  I 

Gcbildc)  whose  study  it  is  intended  to  simplify  is  not  so 
readily  grasped  at  tirst  by  the  student  ;  and  ii  would  not 
perhaps  have  been  amiss  to  have  dealt  with  this  relation 
In  one  or  two  simple  cases,  at  some  length,  as  an  intro- 
duction to  this  part  of  the  subject  In  Ch.ip.  xvi.,  the 
Siiirf.ui-  btill  being  rej^^arded  .-\s  defined  by  a  ;;:veii 
equation,  the  properties  of  uniform  functions  on  the 
surface,  and  of  their  integrals,  is  investigated. 

From  this  point  to  the  end  of  the  book  we  have  to 
do,  more  or  less  directly,  with  the  fundamentally  new 
conception  of  Riemann  which  has  been  so  wonderfully 
developed  during  the  last  ten  or  fifteen  years.  The 
Rienann's  surface,  as  defined  by  a  given  equation,  affords 
a  mnst  convenient  means  of  study  of  a  sy^tt:tn  of  con- 
nected functions.  Suppose,  hoivever.the  surface  to  be  given 
quite  independently  of  any  equation.  The  possilnility  at 
once  suggests  itself  tliat  the  surfiue  may  serve  as  the 
definition  of  a  set  of  connected  functions.  Kiemann's 
own  dcmonstr.ition  that  this  is  the  case  has  since 
been  shown  to  be  faulty,  but  the  conception  is  an 
invalnalile  one,  and  it  haslwen  placed  on  a  secure  founda* 

tion  by  Schwartz  fand  others),  by  means  of  the  so-ralied 
existence  tiieojcni.  Chap.  xvii.  is  entirely  occupied  with 
the  proof  of  this  theorem,  and  in  Chap,  xviii.  follow  the 
investigatioits  with  respect  to  the  form  and  nature  of  the 
integrals  and  uniform  functions,  so  shown  to  exist,  on  a 
l\icn>,\iin's  surface  given  arbitrarily. 

Chaps.  xi\.  and  xx,  deal  at  length  with  the  theory  of 
conform. il  representation.  This  forms  one  of  the  most 
obviously  interesting  parts  of  the  subject,  and  is  also  one 
of  those  which  lend  themselves  most  readily  to  the  purposes 
of  application  ;  and  it  is  kj  !>l-  notcl  tin;,  a '.though  owing 
to  necessities  of  arrangement  these  cliapters  occur  near 
the  end  of  the  book,  the  author  suggests  that,  on  a  first 
reading,  Chap.  xi\  slionld  be  ;;if:en  a*  an  nrly  sta;:^e. 

The  last  chapter  m  liie  book  gives  an  introduction  to 
tlw  theory  of  .lutomorphic  functions,  the  previous  one 
being  taken  up  by  a  necessary  digression  on  groups  of 
linear  substitutions.  Dr.  Forsyth  follows  M.  Poincar^  In 
actually  obtaining  analytical  expies-,ions  for  the  functiot;> 
in  the  form  of  the  ratio  of  infinite  series,  analogous  to  the 
expressions  for  elliptic  functions  as  ratios  of  the  theta^ 
HO.  1934,  VOL.  4S] 


functions.  These  .m.ilytical  e.Kpreisions,  thou>,'h  of  great 
interest,  are  too  complicated  in  form  to  be  readily  used  for 
deducing  the  properties  of  the  fiinctions  they  represent, 
so  that  their  properties  must  be  inferred  from  their 
quasi-geometrical  definition  by  means  of  a  "fundamental 
region  "  ;  and  this  is  essentially  the  method  of  dealiag 
with  them  used  by  Prof.  Kl«a. 

In  thus  shortly  stating  the  contents,  or  rather  the  head- 
ing-s,  of  the  successive  chapters  some  risk  is  run  of  repre- 
^eiUiug  the  book  as  a  mere  compilation.  Nothing  could 
possibly  be  further  from  the  truth.  From  the  nature  of 
the  case  it  ia  inevitable  that  the  greater  portion  of  the 
book  should  be  taken  up  with  detailing  the  results  of  other 
,,ri:  I  but  Dr.  Fbrsylh  has  done  this  in  a  most  inde- 
pendent way.  The  book  is  instinct  alt  through  with  an 
original  spirit ;  in  numerous  instances,  where  cteamcss 
or  conciscncrs  were  to  be  gained,  the  author  h.is 
modilicd  or  completely  altered  the  usually-given  proofs, 
while,  as  has  been  already  stated,  the  various  parts  of  the 
subject  have  been  brought  together,  and  the  many 
different  ways  of  dealing  with  them  have  been  used,  in 

such  a  way  that  the  thcorv  is  presented  to  tin-  reader  ."i* 
a  connected  and  harmonious  whole.  Dr.  1-  orsyth  is  to 
be  warmly  congratulated  on  having  brought  tososttccess> 
ful  a  conclusiim  what  must  have  been  an  extreoiely 
arduous  task.  If  it  is  not  ungracious  to  "  ask  for  more"  so 
soon,  wc  may  e.xjirc-^s  t)u-  hope  th.it  he  will  now  go  on  to 
deal,  as  completely  and  successfully,  with  functions 
defined  by  diflbrential  equations. 

The  book  itself  is  beautifully  printed  and  the  figures, 
many  of  which  must  have  required  careful  drawing,  are 
well  reproduced.  The  table  of  contents  is  sufficiently 
complete  to'form  a  sort  ciprtds  o(  the  whole ;  and  lastly, 
we  have  to  be  grateful  for  three  separate  indices.  The 
first  nf  the^e,  an  index  to  all  the  technical  terms  used  in 
the  book,  whether  English  or  foreign,  n  a  most  useful 
addition  ;  especially  for  those  who  wish  to  use  the  book 
without  reading  right  through  iu         W.  Burnsidb. 


TINCTORIAL  ART  AND  SCIENCE. 
A  Manual  of  Djfting:  /or  tht  use  0/  Prmtical  D/ers, 
Mamtfactmrersy  SHiA$ttSt  and  att  iititnesttd  in  the 
Art  of  Dyeing.  By  F.dmund  Knecht,  Ph.D  ,  Chris- 
topher Kawson,  F.I.C,  and  Richard  I.oewenthal. 
Ph.D.    (London  :  Charles  Griffin  and  Co.,  1893) 

THE  present  work  coosius  of  three  volumes,  two  of 
letterpress,  interspersed  with  illustrations  of  plant, 
which  run  to  over  i',~>o  pac^cs.  and  a  third  voh.imc  con- 
I  taining  specimens  of  dyed  fabrics.  U  i»  a  substantial 
contribution  to  an  important  branch  of  technology,  and 
the  authors  have  succeeded  fairly  well  in  meeting  the 
requirements  of  the  various  classes  of  readers  for  whose 
use  : he  work  has  been  written.  The  first  gencr.il  irc- 
pression  produced  on  looking  through  the  volumes  is  one 
of  satisfaction  that  the  subject  is  handled  in  a  more 
scientific  way  than  has  hitherto  been  the  case  in  such 
works.  The  only  feeling  of  disappointment  to  which 
the  consideration  of  the  book  gives  rise  is  in  no  way 
attributable  to  the  authors,  but  is  due  to  the  circumstance 
that  so  tittle  is  known  about  the  scientific  relationship 
I'ctwecn  a  colourir.;:  mar-rr  .md  the  fabric  which  is  dyed 
j  thereby.  AU  that  is  known  about  the  theory  of  dyeing 
I  is  ably  suted  in  the  introductory  chapter,  and  one  of  the- 
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aathor»(Dr.  Knccht)  has  himself  made  some  very  inte- 
resting investigrations  in  this  field.  But,  in  spite  of  all 
th«t  ha«  been  written,  the  subject  of  dyeing  has  still  to 
')F  tau.;h'.  as  an  art  ratlier  than  as  a  scicnci.'.  I  lie  <  entrt-s 
of  the  tinctorial  industry  in  this  couatr>-,  such  as  Leeds, 
Haochester,  Bradfotd,  and  Huddenfidd,  are  now  pro- 
vided with  Tcrhniral  Schooh,  in  which  the  dyeinfj 
department  is  made  a  special  feature.  If  we  might 
venture  to  offer  a  word  of  advice  to  those  who  are  pro- 
viding for  this  industry,  it  is  that  adequate  provision 
should  be  made  for  the  scientific  side  of  the  subject  by 
the  e nrpment  of  laboratories  and  the  appnintmcnt  of 
competent  specialists  for  carrying  on  original  investiga- 
tion in  connection  with  dyeing.  The  dyeing  depart" 
ments  in  those  schools  which  we  have  had  the  oppoir- 
tunity  of  visiting  are  admirably  equipped  for  instruction 
in  the  pnnciiilev  of  (he  art,  but  the  instructor  has  to 
devote  so  much  time  to  this  part  of  the  work,  and  the 
students  who  attend  are^  as  a  rule,  so  ill-prepared  in 
general  scientifir  training  that  the  instniction  :::;iven 
cannot  rise  niucli  above  thai  handicraft  level  ajjainst 
which  the  writer  has  had  so  frequently  to  protest  in  con- 
nection with  other  branches  of  technology.  Till  this 
defect  is  remedied,  the  results  achieved  hy  our  teclmical 
sclii)-!;  will  not  hf»  i  nnuncnsurate  with  the  endowment 
bestowed  upon  ilietr  equipment. 

The  woric  which  has  given  rise  to  these  reflections  will 
go  far  towards  placing  the  tinctorial  art  on  a  higher  scien- 
tific level.  It  is  not,  as  the  authors  state  in  the  preface, 
"a  mere  'cookery-book,'  containing  'rule  'if  tlmmb' 
recipes."  A  detailed  analysis  of  its  contents  would  be  out 
of  place  in  these  columns,  but  a  general  idea  of  its  scope 
may  be  given.  The  introductory  chapter,  as  already 
stated,  deals  with  the  theory  of  dyeing.  So  far  as  wool 
and  silk  fibres  are  concerned,  the  authors  consider  that 
the  evidence  is  in  favour  of  a  chemical  as  opposed  to  a 
purely  mechanicat  explanation 

"A':ciJi"('.!r.;^  to  the  mrrh.mir.il  tlicory,  woul  dyed  with 
liidgeiU.i,  for  inst.iiu  (-.  woMid  -:in|)ly  abuorb  the  iiiv:hanL;cd 
hydrochloride  of  the  (iv  cstuft,  and  thus  assunir  thr  s.»me 
colour  in  the  solution  of  the  dyestuff.  But  experiment 
has  siiown  that  this  is  not  the  case.  It  absorbs  the  colour 
b.ise,  which  is,  however,  in  itself  colourless  \\  here  then 
does  the  colour  come  from  ?  W'e  can  i  omr  to  no  r>;hrr 
logical  conclusion  than  that  the  colour  base  has  combined 
(^heinically  with  some  constituent  of  the  fibre  to  form  a 
coloured  salt." 

But  this  dcptanation  does  not  enable  us  to  see  how  the 

dyrd  'constituent  '  combined  with  the  Other  con* 
stituents  of  the  fibre  :  — 

"  This  objection  is  easily  met  by  assuming  that  what 
is  taken  up  it  in  chemical  combination  with  some  in- 
soluble constituent  of  the  fibre  and  is  held  by  the  rest  of 
the  transparent  or  translucent  substance  of  the  fibre  in  a 
state  of  MilW  nfyftfon." 

Thus  the  theory  advocated  is  partly  chemical  and 
partly  in  tliat  debateable  region  where  chemistry  and 
physics  have  recently  come  into  apparent  collision.  Re- 
searches in  connection  with  the  theory  of  dyeing  have 
more  than  a  purely  technical  value,  and  we  hope  that 
Dr.  Rnecht  will  continue  the  good  work  which  he  has 
commenced.  With  respect  to  cotton  the  authors  state  :— 

"  With  the  h^r^e  numbers  of  direct  cotton  colours  which 
are  placed  at  our  disposal,  and  which  ato  ciii-.tinniillv  in- 
creasing in  number,  the  question  becomes  more  and  more 
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important  Irom  a  thecrcliral  point  of  view.  It  is  not 
probable  that  it  will  ever  be  solved  by  vague  theoretical 
speculations  based  on  one  or  two  known  facts.  In  all 
probability  the  solution  of  the  question  will  require  much 
laborious  work,  including  many  qtiantttative  determin- 
ations." 

The  technical  part  of  the  work  begins  with  Fart  II., 
df.-alin^'  with  the  textile  fibres  of  vei^etable  .md  animal 
origin,  such  as  cotton,  flax,  hemp,  jute,  China  grass,  wool, 
silk,  &C.,  not  omitting  Chaidonnet's  artificial  "silk "pre- 
pared from  nitrctted  cellulose.  The  third  part  is  devntcd 
to  water  from  the  dyer's  point  of  view,  and  the  fourth  part 
to  washing  and  Ueaching.  Parts  V.  to  VII 1.  deal  with 
the  materials  used  in  dyeing.  All  these  materials  are 
classified  into  the  three  groups.  Chemicals,  Mordants,  and 
Dyestuffs,  and  arc  described  under  the  collective  and 
most  objectionable)  name  of  "  drugs."  The  acids  and 
alkalies  employed  by  the  dyer  are  first  treated  of,  then  the 
mordants,  which  are  discussed  in  a  very  thorough 
manner,  no  less  than  J 30  pages  being  devoted  to  them. 
Three  parts  (VI.,  VII.,  and  VIII.)  are  devoted  to  the 
natural,  artificial  organic, and  mineral  colours  respectively. 

The  machinery  used  in  dyeing  forms  the  subject  of 
Part  I.\.,  the  investigation  into  the  tinctorial  properties  of 
colouring  matters  that  of  Part  X., and  the  concluding  part 
treats  of  the  analysis  and  valuation  of  the  materials  used 
by  the  dyer.  There  is  an  appendix  of  miscellaneous 
subjects  such  as  weights  and  measures,  thermometer 
scales,  specific  gravities,  light  and  coloui ,  &c. 

The  foregoing  synopsis  of  its  contents  shows  that  the 
work  is  wdl  calculated  to  fulfil  the  object  which  the 
authors  had  :n  view,  vij.  to  serve  "  as  a  book  of  reference 
or  tW^'  mecum  to  the  educated  dyer."  But  it  is  not 
really  for  an  individual  class  that  this  book  is  written  ;  it 
appeals  to  several  dittilKt  kinds  of  readers.  It  may 
safely  be  asserted  that  there  are  few,  if  any  dyers,  in  this 
cfuiniry,  however  "  educated, who  coutd  with  e(pial  in- 
telligence follow  every  section  of  the  work  under  con- 
-,:tieration.  The  practical  dyer  who  is  most  skilful  in 
applying  colouring  matters  to  fabrics  is  generally  hazy  in 
his  notions  of  chemistry,  and  absolutely  ignorant  so  far  as 
concerns  the  finer  q  uestions  of  the  "constitution '' of  the 
complex  products  which  chemistry  has  placed  at  his  dis- 
posal. In  order  to  understand  properly  the  chemical 
portions  of  this  manual  a  very  sound  foundation  of 
chemical  science  must  have  been  previously  laid.  On  the 
other  hand,  a  person  who  i.  thotou„hly  acquainted  with 
the  chemistry  of  dyestutfs  ivould  be  worse  than  useless — 
he  might  be  actually  destructive— in  the  dye-house  unless 
he  had  been  trained  in  the  application  of  colouring  matters 
on  a  large  ^(  de.  U  c  arc  sometimes  told  that  the  practical 
dyer  need  know  nothing  of  chemistry  ;  that  lie  would  not 
do  his  work  any  better  when  possessed  of  such  knowledge. 
There  are  still  to  be  met  with  here  and  there  so-called 
"  practical  "  men  who  go  further  and  assert  that  the  pos- 
session of  too  much  chemical  knowledge  would  unfit  (he 
dywfor  his  work.  Hut  public  opinion  appears  to  be  under- 
going a  healthy  change  in  this  as  in  other  departments  of 
technology.  It  may  be  I<)ng  before  we  produce  the  ideal 
technologist  who  c.|,iall\  .icq'Mintrd  ul'li  the  clienriral 
nature  of  his  materials  and  the  mechanical  nicihods  of 
applying  them.    It  appears,  however,  that  this  combin- 

ition  -  f  icnnwledge  is  just  what  is  wanted  in  the  industry-. 

1  he  jomt  authorship  of  the  present  manual  perhaps 
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supplies  (he  best  iUustntion  of  (Us  principle  that  could 

be  furnished. 

A  word  or  two  as  to  the  illustrations,  of  which  there  are 
BO  lOM  than  116  iacorpomted  with  the  text.  We  notice 
whh  some  regret  tbeprev«n?ng  fault  so  common  in  tech- 
nical manu.ils  :  no  scale  >'  ■■'le  is  in  any  case  j;ivcn.  This 
perhaps  is  of  no  consequence  to  the  practical  dyer  who  is 
already  acquainted  with  the  "  plant,"  but  as  the  work  is 
also  intended  for  students  the  omission  is  serious.  Much 
of  the  machinery  also  is  of  foreign  make  ;  it  is  to  be  hoped 
that  this  has  not  the  same  significance  as  tlic  fact  that  by 
hx  the  greater  number  of  artiftcial  colouring  matters  de- 
scribed in  the  seventh  part  are  of  ferngn  mamifitttnie. 
In  the  art  of  dyeing  this  country'  5till  hold?  a  very  good 
position,  and  it  is  satisfactory  to  find  that  the  authors 
have  not  had  to  go  outside  Yorkshire  for  the  dyed  ptttems 
forming  the  third  volume  of  their  work- 
Perhaps  the  best  recommendatloa  that  we  can  offer 
in  favour  of  the  present  manual  is  that  there  is  nothing 
which  in  our  opinion  calls  for  very  serious  criticism.  The  | 
chemical  formula:  might,  in  many  cases,  have  been  more  i 
economically  packed  ;  in  some  instances  "  bonds  "  have 
apparently  dropped  out  (benzoflavine,  p.  469  ;  nile-blue, 
p.  4S6,  and  the  oxannes  i^^encrally  ;  anthracene,  p.  57;, 
&C.).  The  authors  formulate  the  so-called  "bicarbo- 
nates  '  on  p.  68  en  the  type  M'0(CO,)t.  The  utility  of 
the  third  volume  would  have  been  much  enhanced  if  the 
pattern  sheets  had  been  paged  and  indexed  separately, 
SO  as  to  have  facilitated  reference  to  any  particular  pat- 
tern. The  appendix  on  light  and  colour  (p.  881)  wants 
amplifying  in  view  of  the  importance  of  this  subfectto 
the  tiiHtorial  iitJustry,  and  some  account  of  Abiiey"s  re- 
searches on  colour  should  have  been  given.  This 
section  would  also  have  been  made  more  intelligible 
by  the  introduction  of  a  few  illustrations  of  absorption 
spectra  and  the  practical  method  of  mapping  them. 

About  seventeen  years  av^o  we  liad  occ.isu)]!  tu  notic  e  a 
work  of  a  somewhat  similar  nature  in  these  columns 
(voL  xiil.  p.  383).  No  more  striking  illustration  of  the  ad- 
vanrrnient  in  the  art  of  the  dyer  rnnU-l  be  furnished  than 
by  comparujii  that  work  ^Crate-CiUcrt's.  "  Uyeing  and 
Calico  Printing,"  by  Stenhouse  and  Ooves)  with  the 

Manual "  of  Or.  Knecbtand  his  colleagues.  Other  works 
have  appeared  since  that  time,  some  of  real  value,  others 
mere  compilations  pandering  to  the  examination  fetish. 
It  would  be  invidious  to  institute  comparisons;  suffice  it 
to  say  that  the  present  work  will  compare  favourably  with 
any  treatise  in  this  dcpaitment  of  applied  science. 

R.  Mei.dola. 


A  NFAV  AfAXUAL  OF  BACTERIOLOGY.  ' 
A  Manual  of  Bacteriolo^^y.    By  George  M.  Sternberg, 
.M.D.,  Depiav  Sur^'coi, -General  U.S.  Army.    (New  j 
York  :  William  Wood  and  Co.,  1^2.) 

\ YOUNG  and  rapidly-growing  science  continually  \ 
demands  a  serie">  nf  neiv  tevt-liooks  for  the  H=e  of 
tho«>c  students  who  ivaulU  kvcjKhciiiselves  abreaiii  u{  tiic 
times,  and  it  is.  perhaps,  inevitable  that,  With  the  growth  of 
knowledge,  the  text-books  should  assume  more  and  more 
alarming  proportions.  The  present  work— a  portly  tome 

of  nearly  nine  hun'irv:!  jia^-cs  -  o:nt-  to  us  f.--i)rn  aini^s 
the  Atlantic  as  the  latest,  the  largest,  and,  let  us  add, 
the  most  complete  manual  of  bacteriology  which  has  yet 

NO.  1234.  VOL.  4B] 


appeared  in  the  English  lanKiia:.;c-  The  volume  combines 
in  iticlf  not  only  an  account  of  such  facts  as  are  already 
established  in  the  science  from  a  morphological,  chemical, 
and  pathological  point  of  view,  discussions  on  such 
abstruse  Subjects  as  susceptibility  and  Immunity,  but 
aiso  full  details  of  the  means  bv  which  these  results  have 
been  obtained,  and  practical  directions  for  the  carrying 
on  of  laboratory  work.  It  is  thus,  as  stated  in  the  pre- 
face, at  once  a  manual  for  reference,  a  text  book  for 
students,  and  a  handbook  for  the  laboratory.  And  in 
the  mind  of  the  reader  there  may  arise  tin;  quc^iion 
whether  the  attempt  to  combine  the  tliree  has  not 
resulted  in  a  volume  of  somewhat  vt»  portoitoos  a  site. 

Dr.  Sternberg  is  we!l  ciualified  for  the  ta<;k  he  has 
undertaken.  Himself  a  well-known  woikec  in  bacterio- 
logy, and  director  of  the  Hoagland  Laboratory  in 
Brooklyn,  his  work  is  no  mere  compilation  of  the  results 
of  others,  but  embodies  also  the  fruits  of  his  own  original 
thoujjht  and  observation.  The  amount  of  labour  involved 
in  bringing  together  from  the  literature  of  different 
countries  the  facts  necessary  for  a  manual  of  this  kind 
may  be  estimated  from  the  fact  that  the  bibliography 
alone  fills  over  a  hundred  pages  and  contain* 
references.  The  illustrations  are  nuiiierous,  clear,  and 
accurate  ;  many  of  them  are  printed  in  colours,  and  there 
are  some  good  reproductions  of  micro  photographs. 

The  work  is  practically  divided  into  four  parts,  and 
of  these  the  first  is  mainly  occupied  by  an  account  ol 
methods  and  of  practical  lab-tratory  work,  preceded  by 
short  sections  on  the  history  of  the  subject,  on  classifi- 
cation, and  morphology.  Tliese  are  dear  and  concise, 

the  ba?is  of  classification  adopted  beint^  pr.irtically  that 
of  liauragarteti,  in  which  the  dul'erent  genera  are  grouped 
under  the  three  main  headings  of  "  micrococci,"  "  bacilli," 
and  "  spirilla."  The  practical  directions  include  staining 
methods,  the  preparathm  and  sterilisation  of  catture 
media,  and  the  various  modes  of  cultivation,  together 
with  directions  for  experiments  on  animals.  These  sub- 
jects are  dealt  with  very  fully,  and  will  be  found  to  em* 
brace  all  that  can  be  required  for  laboratory  work.  A 
short  section  un  micropbotography  concludes  this  part. 
Many  English  ears  will  resent  the  term  ''  stick-culture,"' 
which  is  used  as  the  equivalent  of  the  German  "  stich- 
cultur":  and^  indeed,  in  Other  instances  it  would  have 
been  possible  to  employ  more  euphonious  translations  of 
the  original  German  terms.  It  may  also  be  noted  that 
in  dcscriliing  Chamberland's  filter  that  gentleman's  name 
is  incorrectly  spelt  in  every  instance. 

The  second  portion  of  the  book  deals  with  the  biology 
and  chemistry  of  bacteria,  and  the  important  subject  of 
disinfection  and  antiseptics.  Details  are  given  of  the 
modifications  which  may  be  auifn  ialtv  induced  in  the 
biological  characters  of  bacteria,  and  especially  of  those 
by  which  attenuation  of  virulence  can  be  produced  m 
pathogenic  species.  The  section  00  the  products  of  vital 
activity  contains  an  account  of  the  various  fermentations 

and  dcCOni]:nsi(!(>ns  known  t>>  dcpfiul  on  I).irtcri4!  action, 

and  is  followed  by  one  on  the  ptomaines  and  toxalbumins 
produced  by  certain  species.  The  subject  of  disinfection 
is  then  treated  at  some  length,  embracing  a  description 
of  the  effects  on  micro-organisms  of  dry  and  moist  heat 
of  acids,  alk.ilies.  v.irious  silts,  and  co.il-iar  jirodui  1-, 
which  is  fully  up  to  date  and  leaves  hitle  to  be  desired. 
The  whole  concludes  with  a  useful  summary  of  means  of 
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practical  disinfeciion,  based  mainly  on  thf  rnport  of  the 
Committee  on  DisinfectaiUsi  u(  ihc  -Vmericaii  Tublic 
Health  Association. 

The  third  part,  the  tnost  important  division  of  the 
book,  deals  with  pathogenic  bactsria  in  detat),  and  » 
pref:ired  hv  a  desrription  of  their  modes  of  action,  ar.ii 
of  the  ways  in  winch  they  may  gain  access  to  the  s)  stem. 
Here  loo  we  find  a  disctissiun  on  the  diflicult  subjects  of 
ausceptibilttjr  and  immunity,  to  which  indeed  Dr.  Stern- 
berg has  elsewhere  made  important  contributions.  The 
discussion  is  Ieii.;[lis-  anil  ininnrli-il,  ami  well  (Icscr^cs 
careful  reading.  Relying  on  recent  experimental 
evidence,  the  author  reaches  a  guarded  conclusion  that 
acquired  immunity  depends  on  the  formation  of 
antitoxins  in  the  bod)es  of  immune  animals.  Subsidi.ir) 
wei;;ht  is  given  to  the  view,  which  he  formerly  upheld, 
that  the  cells  of  the  body  may  acquire  tolerance  to  the 
toxic  products  of  pathogente  oi^nisms,  and  abo  to  the 
(doctrine  rif  phni^oryto^is,  to  whirh  he  i^ivesa  partial  assent. 
A  recciu  lecture  by  Metschnikoit  uti  the  latter  subject  is 
reproduced  in  extenso.  It  is  impossible  here  to  follow 
in  detail  the  descriptions  of  the  different  pathogenic 
bacteria.  The  order  in  which  they  are  discussed  is 
nrcc-s.iiil,  MTiiieivluit  .uliiirary,  but  is  convenient,  an<l 
follows  the  broad  grouping  into  micrococci,  bacilli  and 
•pirilla.  Amongst  the  pyogenic  organisms  Fehleisen's 

Streplocoicus  erysifi^Lttoi  is  frnnkly  plnre^l  as  irlentical 
with  Strt-f^lnctHcus  pyogenes^  an  ariaagejncai  wiili  which 
many  will  not  ai^ree.  Altogether  no  less  than  i$8 
organisms  arc  described  as  pathogenic  for  man  or  the 
tower  animals,  and  according  to  their  relative  importance 
the  de"^rriptton=^  .ire  in  large  or  small  prin!  an  arran^^c- 
ment  convenient  for  the  situdcnt.  A  section  foiiows  on 
bacteria  in  diseases  not  clearly  proved  to  be  of  bacterial 
origin,  and  the  whole  concludes  with  a  classification  of 
pathogenic  organisms  from  a  pathological  standpoint. 

Tlic  fo.jrlh  pari  of  ihc  bodk  deals  with  s.ipropliytir 
bacteria,  special  chapters  being  devoted  to  bacteria  in 
air,  in  water,  In  soil,  in  or  on  the  bnmaa  body,  and  in  fiiiod. 
The  total  number  of  saprophytes  described  is  331.  The 
merit  of  a  work  of  this  kind  depends  less  on  the  number 
of  species  described  than  on  the  clearness  and  accuracy 
of  the  descriptions,  and  Dr.  Sternberg  has  spared  no 
pains  to  make  these  as  complete  at  possible  To 
facilitate  the  rccov;tiiii  jt»  of  species  a  chapter  on  b.i'-ferio- 
lo>;ical  diagnosis  has  been  added,  in  which  the  diiierent 
organisms  are  grouped  according  to  their  form,  cultural 
characters,  and  other  peculiarities.  This  seaion  will  be 
an  important  aid  to  the  student  in '  identification.  A 
lcn,k;tliy  and  well-claisifitd  bibliography  brings  the  work 
to  a  conclusion,  and  the  whole  is  well  indexed.  The 
author  is  to  be  eoQgmtolated  on  the  success  with  which 
he  has  aocomplithcd  a  dilBcutt  and  htboriout  usic 


TEXT-BOOKS  OF  ZOOLOGY. 
LeMuch  4tr  Z««l«tgU.  By  Prof.  Richard  Heitwig,  of 
Munich.   (Jena:  Gustav Fischer,  1S91.) 

Zt'i>.''.i:  r  rf  the  Im'ef-!,-! r.i/u.  Hy  .Anhur  O.  Shlplev', 
Fclltjw  of  Christ's  College,  Cambridge.  ^London  ;  A. 
and  C.  Black,  1893.) 

IT  is  a  diflicult  matter  to  say  much  that  is  readable 
about  text'hooks  which  are  produced  by  teachers 
with  a  ^:cw  to  the  limited  rctpnremeAtS  of  tbelr  own 
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pupils.  Some  text  books  are,  so  to  speak,  obviously  a(!- 
dressed  to  the  world — are  intended  by  their  authors  to  be 
consulted  both  by  the  advanced  student  who  is  himsell 
a  teacher,  and  by  ail  serious  followers  of  the  science 
dealt  with.  Others  have  their  justification  in  being 
epilonic-  of  a  proll-sor's  or  Icrrnrer's  teaching,  suitable 
to  bis  immediate  pupils.  The  former  class  challenge 
criticism,  and  have  a  high  standatd  of  inierest ;  the  hitter 
class  arc  hardly  fit  siihjects  for  appreciation,  and  possess 

a  very  iiuuied  litiporsancc. 

I'rof.  Hertwig's  text-book  of  /oology  is  one  which  will 
no  doubt  be  found  serviceable  by  his  pupils,  and  by  the 
younger  students  of  German  universities.  It  is  con* 
^tr  If  ted  on  the  usual  lines,  and  coni.iins  nothing  cither 
m  treatment  or  illustration  which  the  author  would 
probably  wish  to  submit  to  his  colleagues  as  novel  or 
important  It  has  not  the  stamp  of  orig  inality  and  fresh- 
ness which  fives  a  character  and  sitrniticance  to  Prof, 
ner'.hold  liatscheks  untmished  tc\t  book.  It  is  well 
illustrated  by  the  aid  of  the  new  "  process  "  methods, 
and  must  be  estimated  as  much  by  the  judgment  dis- 
played in  the  omission*  neressarv  in  so  condensed  a 
work  as  by  the  actual  ataieaients  which  it  embodies. 
The  latter  are,  though  not  novel,  sufficiently  up  to  date. 

Mr.  Shipley's  book  on  the  Invertebrata  appeals  to  an 
even  more  limited  eirde  than  Prof.  Hertwig^.  Pro- 
fessedly it  is  addressed  to  tho-^e  who  only  wish  to  learn  a 
very  little  about  zoology,  and  who  will  be  content  to  dis- 
pense with  all  bibliography,  and  even  with  reference  to 
the  names  of  authorities  for  the  statements  and  for  the 
systems  of  classification  which  Mr.  Shipley  incorporates 
as  accepted  fact.  Presumably  Mr.  Shipley's  book  is  in- 
tended for  Cambridge  studcnu  who  take  loology  in  Part 
I.  of  the  Tripos,  and  do  not  proceed  to  Part  II.  The 
book  will  no  doabt  prove  useful  to  lhe-,e  students.  To 
o!her!>,  u  more  critical,  more  comprehensive,  and  more 
authoritative  treatment  of  the  eubject  must  be  recom- 
mended. To  those  who  are  not  acquainted  with  special 
circumstances  which  may  have  determined  the  author's 
procedure,  it  must  ippcar  a  matter  for  regret  that  when 
producing  a  volume  so  well  printed  and  largely  illustrated 
he  did  not  make  it  more  thorough.  It  is  not  possible  to 
discuss  the  opinions  adopted  by  Mr  Shipley  upon  several 
questions  of  interest,  because  he  himself  does  not  treat 
them  argumentatively,  but  rather  as  matters  of  information 
to  be  accepted  by  the  pupil  from  bis  tutor.  Zoology, 
when  deprived  both  of  history  and  of  argument,  is 
singularly  nnintcrcstin;;;,  and  will  perhaps  in  this  sbape 
gain  approval  as  a  subject  of  school-education. 

E.  Ray  Lankestbr. 

OUR  ROOK  SHEI.F. 
Das  CfHetisihe  Sjslem  dtr  liumuJien  hlemente.  Von 

W.  Preyer.  (Berlin :  R.  Friedlander  und  sohn,  1 893.) 
The  treatment  of  the  material  contained  in  this  book  is 
based  on  the  idea  that  the  elements  have  been  produced 
from  hydrogen,  or  ether,  or  primordial  matter,  by  a  pro- 
cess of  condensation. 

The  fourteen  horisontal  rows  of  the  periodic  table  are 
regarded  as  representing  fourteen  different  dcgieei  m 
condensation  of  the  initial  substance,  and  the  rows  an 
then  connected  together  so  that  they  fitll  into  five  diflferent 
groups,  each  of  which  group  constitutes  a  generation. 
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■J  hr  sv  -.tcrn  work';  oul  111  ^uLh  .i  way  'li.it  cich  Ci^rntnt 
in  the  hr-st  ro'.s  of  tLc  pcrio'i.r  t^Mc  becomcj  the  parent 
of  all  the  (r!cr;icnls  in  ifi  oaT;  vertical  strit'i 

Oxygeo,  for  ixuuace,  is  the  root  of  the  following  genea- 


1 


•Jxyeeo,  for 
lOfidu  IFM  :— 


0 
/ 
Cr  .S 
/  Ni 
Mo      ,  iic 

Prd  I  Te 

/  I 
U  W   Ft      fcf  • 

ChnKttiuQi,  nkkd,  and  «ttl|ihur,  in  thit  way  belong  to 
Uie  second  gHWnUlon.  Molybdenum,  paladjum,  and 
lelenium  to  the  thii^  generation,  and  to  on.  The 
conftant»  of  the  elements,  such  as  atomic  weigfati, 
densities,  atomic  volumes,  ipecific  heals,  atomic  heats, 
anil  ttirir  electrical  and  magnetic  properties,  their 
valency,  \r  ,  ire  then  discussed  with  the  view  of  I 
justifymg  the  mode  of  treatment  adopted.  It  is  here 
shown  th  It  on  :irran^;in^;  the  elements  according  10  the 
author's  system,  l>csidcs  the  well  known  relations  between 
pro|>irtics  and  .iloiiiK  weight!>,  additional  simple  Jiume- 
ru  .il  relations  .\re  traceable  between  the  magnitudes  of 
the  atornu.  constants  themselves,  and  albO  between  the^e 
magnitudes  and  the  nmnbcrs  dc  1  1  )  1  1  ic  dc-f;rcc  of  con-  I 
densation  of  tlie  j^roaps  to  which  the  elements  belong. 
The  use  to  which  these  may  be  put  a5  a  means  of  con- 
trolling the  values  of  atomic  weights  and  predicting  the 
properties  of  undiscovered  elements  is  indicated.  i 

The  second  and  not  the  least  useful  pan  of  the  book  : 
contains  a  collection  of  physical  constants,  from  which  J 
the  data  used  in  the  first  part  were  chosen.  \ 

The  book  is  a  suggestive  contribution  to  the  literature 
on  a  lubject  which  since  the  time  of  Prout  haa  been 
prolific  of  speculation,  but  which  even  yet  seems  llow  to 
coikionie  and  take  a  form  sufl&ciently  definite  to  warrant 
ite  beinc  rdied  to  tte  rank  of  a  theory.        J.  W.  R. 

The  Future  of  Rritish  A^rleullure.    By  Prof.  .Sheldon. 

(Londnn  ;  W.  H.  .Mien  and  Co.,  Ltd,,  iStiv) 

Title  opening  chapters  of  this  little  book  are  devoted  to 
the  solution  of  the  questions,  "  Will  wheat-raising  pay  in 
Great  Britain  / "  and  "  Is  wheat  to  be  no  loiter  king  ? " 
After  indicating  the  reasons  which  led  to  the  enormous 
reduction  of  land  under  wheat— a  decrease  of  something 
like  42  per  cent,  within  the  last  twenty-five  years— Prof. 
Sheldon  comet  to  the  coocliuion.  that^  notwithsumding 
the  importation  of  foreien  wheat,  and  the  fact  that  an 
over-iacnatiaf  demand  for  milk  (of  all  fenn  producta  the 
halt  suitable  nr  importation)  neeeasitatoa  laifer  aieas  of 
giass  land,  wbaat-gnwlnc  win  not  only  oontiime,  but 
may  soon  reach  iti  former  position,  an  event  which  he 
would  not  consider  to  be  "a  sign  of  unadulterated- good." 
In  connection  with  the  question  of  wheat-production  in 
the  UnitCtl  States,  there  is  one  stateincnt,  made  on  the 
authority  of  leading;  .\mencan  statistical  experts,  which 
we  venture  to  thmk  rei|uires  i)ualitic.ui(m,  namely,  "  that 
in  less  th  in  twentv'  years  from  10  lu  jj  per  cent,  of  the 
people  s  fooil  will  ha\  e  to  be /''fj*^»r/»-</ into  the  United 
States."  This  i>  .1  point  on  winch  there  tnay  well  be 
diversity  of  opinion.  I>ut,  .is  pointed  out  b\  .Messrs-  I. awes 
and  Gilbert  in  their  recent  paper  on  "Allotments  and 
Small  Holdnij^s,  '  the  (  ontlitums  w  ill  be  'inite  chani^'ed 
with  increased  population,  rotation  w  ill  gradually  become 
fOneral,  yielding  various  food  products  for  home  con- 
sumption ;  the  soil  will  be  better  cultivated,  yielding  much 
larger  crops  of  wheat  where  it  is  grown  ;  straw  and  manure 
will  no  longer  be  burnt  or  wasted  ;  and,  lastly,  there  are 
still  considerable  areas  of  rich  prairie  land  to  be  brought 
under  the  plough.  So  that  it  is  probable  that  increased 
density  of  population  will  leaa  rapidly  diminish  the 
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apability  of  production  for  export  than  mny,  at  first 
Sight,  be  supposed. 

Perhaps  the  most  interesting  chapters  are  those  on 
dairy  farming  ;  and  it  will  aflford  a  good  deal  of  consolaticm 
to  the  dair>'  farmers  of  this  countr)-  to  learn  that  F^oH 
Sheldon  believes  "the  compcftitianflf  the  United SiaMs is 
within  measurable  distance  of  its  limit." 

The  book  cooclades  with  a  chapter  on  a  most  im- 
ponanc  sabject^-tenant  brmers'  interests.  The  author 
states  bis  view  of  the  matter  in  his  usual  clear  and  for- 
cible manner,  and  incidentally  refers  to  what  he  terms 
''exploded,  impossible  '  Protection',"  and  to  "that  new 
economic  craz^  '  Bimetallism  '." 

We  welcome  the  bot)k  as  a  valuable  contribution  to  .ur 
agricultural  literature,  and  as  a  useful  guide  to  those 
hr  inches  in  which  the  author  is  especially  qualified  to 
instruct. 


LETTERS  TO  THE  EDTTOR. 

[T^t  EJilCr  dett  m^l  r.^iLl  himult  rapjniib'.t  fi}r  ofinitHt  €X- 
prtiltd  iy  kii  n'msfvn.iotl- .  Nutktr  :an  he  undertatt 
to    rtlurn,  cr  lo  corrt: fv^ni  -.vi.'i    t h<  -frtUr^  .<f,  ref<clfd 

mamm(rifts  inltndtd  Jcr  thii  »r  anjf  olhtr  part  oj  N  ATO  a  a. 
S0  tMtft*  i<Artm  </nwa>OM»  CMniMMMatfMJ.] 


Mr.  H.  O.  Porbes's  Discoveries  in  the  Chatham  Islands. 

1  vvKi  I  i.  a  Anal  line  on  thit  tuliisc?  to  extrew  my  regret  thii 
I  should  h.ivc  mituntJeriitood  I'm:'.  Newton  arid  attribLitej  to 
hi(R  y  N  ATL'Ke,  p.  ia6  above}  opioiont  in  rej;aTd  to  the  telalioa- 
ship  between  Eiftkrm*tkm  aad  Aphtm^ttyx  which  he  dees 

no",  hi>l.!. 

<  >a  a  p'lint  o(  accuracy,  li;>*e\cr,  In  rt>j.ai  1  t'l  the 
coafuMUQ  uf  <iiite&,  '  alluw  iiic  to  say  thai  1  .isn  !>arc  na  aat  wUi 
admit  more  readily  than  he  that  thii  hal  oc'urred,  when  I 
remind  himol  hi»  letter  to  meuf  December  32,  iS^z  (anw  before 
ncX  in  reply  to  a  note  of  nia«  nqMiting  hia  to  be  to  g  x>i  as 
to  KDcai  hit  lugfcition  fa  regaid  to  the  mne  for  the  new  genas, 
wUeh  I  was  aboat  to  dcseribe,  as  I  had  mislaid  his  former  note. 
**I  have  no  raemonmAim,"  he  taya,  **or  what  I  sii«;e>ted  to 
you,  but  only  an  iodutinct  recoUectioo  that  it  was  Di«pk«fm»' 
tfryx  ...  or  wneihing  like  tliat."  This  was,  thcierei*,  tbe 
date  nf  t!ic  re-suggestion,  and  not  my  visit  to  Cambridge  ea 
Febcuiuy  23,  189J.  Diaphorapttryx  was  described  as  a  aew 
Sesos  io  the  Bull.  Brit.  Oriiith..CL,  Deeember  31,  189s. 

HsNtr  O.  Foaass. 


Tbe  Fundamental  Axioma  of  Dynamics. 

A  VERY  brief  reply  to  such  of  yonr  eornspoedeau  as  have 

favoured  my  paper  wuh  direct  or  indirect  criticisaii  will  at  the 
present  stage  of  the  dificussion  be  suflicieot. 

Keferring  firrt  lo  Prof.  Kucker's  letter  on  p.  ia6, 1  acqnicsCe 
in  the  greater  part  of  il — especially  in  its  concludii^  pan^iBph, 
but  it  may  clarify  matters  if  I  expMia  (l)  that  I  do  not  contem- 
plate /.ir/r  of  tbe  ether,  but  regard  fa  as  an  absotuterfn/iMUMni. 
Not  the  slightest  r.dvantage  u  gained  by  poshing  action  and 
distance  back  .1  '^trp  or  two— it  must  be  exterminated,  iz)  That 
I  have  no  faiili  in  "ac'.ion  at  c  onstant  distance"  other  than 
dis'.niKC  .•cro.  Tiif  rea>on  such  a  phrase  ever  appeared  in  my 
pa^.crs  w  bct.iu^c  that  ;s  .ill  I  am  »ble  to  deduce  from  She  as- 
suniptiun  <il  ihr  cor^crvalicr.  of  energy.  It  require^  i  k-iitity  'if 
eotf>;y  to  prove  absolute  contact.  Hence  I  prefer  to  work 
backward*,  .ariii.  .as>uniing  universal  crinlact  action  or  the  denial 
of  aclh.ri  at  a  ili^'anct',  tn  dtduce  therefrom  b.ith  the  .;.>nierva- 
tion  nii.-l  i  li-iitity  of  crjr-r^y. 

I'ri>f  Mcl  iii-jjiir  ciiiHr.idic;  •  tiir>.-c  >taicrnrn'-  in  the  Ktfport  of 
tlie  mcilm^;  .jf  the  I'hysic.il  S  icit-'y  ip.   I  171.  a  report  which  is 
Usually  adiiiiralil)  duiic,  aod  which  was  well  done  in  ihit  case. 
Though  not  responsible  I  reply  (o  his  three  points  categorically  : 

(1)  He  was  unAenlood  to  object  to  (he  Newtonian  scateiB«Dt 
of  the  first  law — not  to  the  fact  or  law  itself. 

(2) 

Febri: 
partu 

[i\  It  is  to  he  adntted  at  onoe  that  the  phrase  ''eoeally 
weU."  net  "weU."  was  employed. 


DC  nrsi  uw — not  to  tne  isct  or  law  itseii. 
z)  A  referenoe  to  the  first  two  pases  of  his  pwer  hi  the 
>n>aiy  Phil.  Mtf.  wltl  ihow  UttTlthiak,  that  he  has  BOW 
ii.illy  furgotien  what  he  add  on  the  scGand  head. 
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Now,  turning  to  Mr.  Dixon'*  letter  (p.  149),  it  does  not  ieem 
to  me  that  he  is  perfectly  candid.  He  accuses  me  in  his  con- 
cluding r-ragraph  of  an  unfair  practice  by  omitiin);  the  word 
"dirt.-ct.  Lat  no  sach  worU  occurred  in  his  letter  on  p.  103,  to 
which  1  wa«  replying;  ;  nor  is  whst  he  now  says  consistent 
with  the  surface  mc.irin^  ami  iiHcniion  <if  the  tecond  paragraph 
in  his  fon&er  epiitle,  so  far  as  I  can  judge.  A  witiidrawal  of 
that  hasty  aad  ial»le«dinep«israpb  is  whtt  I  ind  expected  fram 
hirts. 

in  the  fir^t  parag'aph  to  his  recent  letter  lie  cvpliins  why  lie 
consideri.  llul  Uie  fac!  that  potential  encri^y  bclonj;,  lu  a  .sy»leai  is 
hostile  to  the  idea  of  nientiiy,  but  his  yxn^A  does  not  appear  to 
me  valid  unle^  the  pluses  "belongs  ic,  "  and  "  has  no  local 
habitation  within  "  ate  considered  identical.  If  he  can  &hoi» 
ifcat  a  given  portion  of  potential  energy  "has  no  local  habita- 
lioo  within  •  fystCB,"  be  will  andoabtedly  be  usefully  attacking 
the  propotiiioik  that  it  poweiNS  identity,  but  I  do  not  see  tb«t 
be  Jim  even  etiemiited  wdi  •  proof  at  pmeni. 

Ouvtft  LODOC 

Popular  Botany. 

I  VISITED  Tyne  Dock  yesterday,  in  order  to  allempt  to  solve 
the  question  put  hy  NJr  A  \V,  Iknnett  in  your  issue  of  the  1st 
inst. 

The  plants  which  caused  tke  fatality  grow  in  a  small  bollnw 
close  to  a  newly-opened  road.  The  surviving  child  is  Imt 
five  yesrf.  old,  and  therefore  much  tooyounf;  for snv evidence  ol 
her-  ".'J  \'<:  t^nvincinj;. 

Thfic  ^r^•lll^  !iti le  ilivu!.',  however,  Oi.t;  ll.c  lietii1o-Lk,  ('."liuin 
fjif.K/'ir;  ■(»;/.  liroii^jht  about  '.lic  ileatli  of  the  ullifi  twn  uhllilrcn. 
Lajgii  ■■\aiM'k'.  teSi  tliiii,  rOukiii)^  \csy  altraclive  iu:it  now,  .ire 
{[rowing  on  the  spot,  together  with  smaller  'quantities  of 
HttacUnnt  spkonJyIiutHt  Anthriaui  sylvtstm,  and  a  very 
Jiew  planta  of  Bmmimm  Hexuosuw  at  the  margin  of  the  hulloiv. 
No  «ll»er  nmbelliferoiu  plaat  is  growing  near.  Yesterday, 
troopa  ofdkiidRA  were  galberiiig  the  yooBf  and  pretty  leaves  of 
the  henhick,  and  OMki^  them  sp  iiuo  bonqaets  with  grasses 


Hie  cbUdieD,  who  died  from  the  effeeta  of  eating  the  plant 
were  aged  respectively  foar  and  five  years,  and  prababty,  in 
conaoii  with  thousanda  of  otiien  in  the  district,  woaldnot 
fec(i(nii«  eabiiace  if  thejiaw  Ugwing,  which  very  likely  tbty 
acvcrdid.  I  haste  met  many  very  much  older  childivn  bete 
who  ate  aa  Inotaiit  «f  eonmoa  garden  and  field  planta. 

Gateabeaa-on-TyBe,  June  ix  }om  Bihgood. 

The  Big  and  Little  Monsoons  of  Ceyloo. 

It  i.s  well  known  to  all  Anglo-Iodiiins,  even  the  least  scien- 
tific, that  the  siiriirner  monsoon  is  ushere<l  in  by  two  periods 
of  rain-burst,  called  respectively  the  chota  and  burra  iMn^ 

The  formeT  iicciirs  sonielirtics  in  April  or  ^fay,  .ind  the  latter  in 
Jiini-  or  July,  the  [.recKc  dares   vjryitiL;   no*,    only  with  the 

iocality  bu-  wi'.li  tbeyear.  lixe  chota  barsat  ooly  lutt  a  fiew 
day..  And  >s  !  loked  upon  ai  the  advanee  gnam  of  tbebmta 

barsat,  lt  j^rent  rains. 

The  cov.  iiiiuns  which  tend  iirniluce  the  chota  barsnt  have 
not,  so  fir  .IS  I  .ini  aware,  hccn  i>tudied  in  detail,  but  are  prob- 
ably simiiar  in  cli.iriicUT  though  On  a  inialler  -.cale,  and  more 
local  than  tht>s«  which  regulate  the  inceptuxi  <A  the  burvt  of  the 
monsoon,  as  it  is  popularly  termed.  I:  can  \>c.  readily  i:nder- 
stO']d  that  as  soon  as  the  solar  ray*  arc  suHicinntly  powerful  to 
beat  up  a  portion  of  the  land  area,  and  by  lowering  the  pressure 
todciermiae  aninruah  of  sarroandin^  marine  air,  condensation 
and  precipitation  wj||  occur  mnch  in  the  aaae  way  as  in  the 
hnm  hnisat  when  the  mtr  over  the  whole  penhiaala  has  become 
banted,  and  the  aatwatcd  air  from  the  cqnatorial  Indian  Ocean 
nidica  in  io  a  lane  and  coatintioui  stream  towaida  the  low 
pfeianti  aw  thns  formed.  In  the  former  caae  the  conditions 
are  not  only  more  local  and  epberaenl  owing  to  the  amall 
amount  of  vapour  formed  otrcr  a  cammuatively  cool  aea,  bat 
are  mixed  up  with  the  fe^neoftlie  cold  weather  distwrljances, 
which  are  doe  to  aoti-monsot/n  conditioas. 

Mr.  Blanloid,  in  his  admirable  oionograph  on  the  rainfall  of 
India,  has  compared  the  direct  solar  action  which  sets  the  mon- 
soon in  action  '■•<  the  pull  of  the  trigger,  by  which  the  intrinsic 
latent  energy  of  the  resulting  air-stream  is  shot  forth.  In  the 
case  of  the  chota  bars  At  the  comparison  boldi  equally  good 
only  the  resulting  charge  is  feebler. 
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Now  it  has  been  recently  maintained  that  while  the  distribu- 
tion of  tempetnture  anomalies  in  tbe  Indian  peninsula  regulates 
the  inception  of  the  little  monsoon  and  i!5  accompnnying  cholit 
bars.'ii,  It  is  only  when  the  central  ■•\-'an  1  lateiiux  become 
wstmed  up  so  af  to  produce  an  inflow  beyond  the  Himalayan 
tiaiiicr,  \»h:v:Ii  inilit  CLii-cquenlly  affect  the  upper  well  OS 
the  iower  iiimijs|ihe! ic  sii.i:!>,  that  any  general  deep  rotivcmcnt 
of  tbe  equ;itori.il  vn|  hii  '  l  Uii  air  occurs  on  a  scale  sufficitiii  to 
produce  general  muns  i'jn  laint.  That  in  fact  thete  an'  two 
iiiuvf.  itins,  one  in  the  luwer  air,  :,nd  'Ik  other  111  the  air  al'uve 
l.ie  lif*t  JtKXJ  ot  6000  ltd,  MM  th.ll  it  i^  onK  when  the  W-u 
occur  coincidcntly  that  we  get  the  grander  phenomena  w  hich 
accompany  the  burst  of  the  big  muiuoon,  they  iciui  it  in 
Ceylon.  Some  such  theory  appears  necessary  to  account,  not 
merely  for  tbe  peculiar  suddenness  of  the  borst,  but  also  for  iia 
variable  date  of  animl  i«  diffcrcBt  yean.  Until,  how«fer» 
we  know  more  of  the  nKteoiologpeal  eondlttoina  of  Ceitlral  Asia 
and  TMbet.  this  hypoibciia  BHHt  ycmhi  fa  « leaiathrt  aiate. 
Meanwhile,  however,  it  la  undonhtcdly  valnable  to  find  thai 
these  two  periods  of  inin-bnnt  are  net  only  distinct  enoiwh  to 
be  referred  to  nnder  separate  natnes  over  a  la^e  part  of  India, 
but  in  Ceylon  are  considered  so  important  as  to  have  their  datca 
separately  recorded  by  the  Marine  Master  attendant  at  Colombo. 
In  tbe  excellent  Ceylon  MtrtttKliU  and  Planting  himlcry, 
edited  by  the  late  Mr.  A.  M.  Ferguson,  and  now  carried  on  by 
his  successor,  Mr.  J.  Fergtison,  a  list  is  given  of  lite  dales  of 
commencement  of  the  little  and  big  nonsoom,  from  1853  down 
•o  tSoj  inclusive. 

As  .1  fjtncral  result  it  i~  foii;n<l  that  the  avcrsge  dales  for  the 
liltie  .md  hit;  moiiiouns  are  April  20  and  May  in,  nnd  that 
when  nothing;  particularly  aliMorinal  occurs,  the  h;^;  inunsoon 
may  !ie  t-xpccted  to  loilow  the  iiltic  one  in  alioul  a  iium'.b. 

I  hcM'  .ire,  liowever,  considerable  variationv  (rom  tliis  normal, 
the  little  monsoon  d.ite  ranpifiR  through  52  d.ijs,  and  the  big 
mon.soon  (rom  May  1  10  Jnrn;  19. 

On  looking  over  thc-e  vari.itinns  it  '.truck  me  that  ihcy  would 
probably  l<r  loniid  to  correspond  to  some  extent  with  the  rain- 
fall of  adjacent  localities  in  India,  especially  the  Camatic. 
The  reinlt  of  a  comparisoii  of  the  anoauliea  it  shown  below— 
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Dal*  of  anKral  ol  ib*  bis  montoon, 
1n<h«  or  after  ilaavaiBu  date.  May  ap. 
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+  7"o 
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.\  mere  glance  at  these  figures  shows  at  once  a  remarkaUe 
parallelism  both  in  sign*  and  numbers.  Thus  in  eighteen  yean 
the  signs  are  alike,  neutral  in  three,  and  unlike  only  once.  As 
it  is  well  known  that  the  rainfall  of  the  Camatic  was  found  by 
Mr.  Blanford  to  vary  in  a  cycle  of  eleven  year?,  closely  corre- 
sponding with  that  of  the  sinf-pots,  '  the  same  ought  to  hold  for 

the  anomalies  in  ttie  dates  of  arrival  of  tbe  big  monsoon  at 
Coiombok  Aa  a  matter  of  UtX  the  ielntl«nappean  tohc  atill 

■  From  tlM  Csfflen  Shvuimi,  ilgs. 
'-'  Froostbi  KaMftn  of  Mm,  Pan  II..  ladlan  WtiMfahfii 

i88;. 

^  Mr.  BtaarGideoavMMdtlicpmh^iy  sf  saA  acfdcat 
an  iiivariabit  avaiaieta  be  at  ^  ladti 
vol.  iii.  part  a,  p.  a4i. 
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itron(;?T.  Thus,  citcl'.i  !ing  in«ij;niricaDt  decimals  from  the  sun- 
s;io'.  figures,  nnd  '.akirii;  ihemean  of  three  and  a  half  eyelet  for 
the  Ceylon  cUlt--.  frmn  1S54  to  1S91,  -im!  from  1864  lo  1885  for 
the  sun«pots  in  [:<air>  of  ycjr^  Ir  WjjII  s  i.i^ilet  (the  unly  suo- 
spoidaia  1  tiave  available}  wc  ^'.-v  ilie  following  comparison  : — 


$iin«poti- 

Mean  abnormal^ 

Mean  .lUiormaJ 

1856 

..  ta67-'7S.. 

-  7 '5  min.  ... 

-  38  min.  • 
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»» 
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-  10  „ 

•S  .. 

It 

-  4'o 

+  27  M 

i860 

t* 

"    -  'J   ,  > 

44  mAX. 

I86I 

■            r  1         . . . 

r  10  0  lll.lx. 

+  37  >i 

1863 

)f 

+    4"  1: 

+  a6  „ 

1863 

»» 

+     jO  M 

+  9  .. 

1864 

II 

+    I'O  1. 

-9m 

IS65 

,1  ... 

-  40  1. 

-21  .. 

1866 

..  ,1 

±  00  ., 

-30 

Better  ^isnsjiot  «lita  woulil  ccr!a:n!y  n<M  invaliilaie  the  connec- 
tion. I'hc  hchlml  ihi;  uia.virmim  sun;;iot  d.ila  and  the  appa- 
rent tendcacy  10  precede  llie  nuninuin)  lia-  always  l)ceo  noticed 
in  other  phenomena.  Mcrcovcr,  fiom  t!ic  analogy  between  the 
abnormaU  of  the  two  t'li^mentii  c  ■mii.ircd  iKHh  in  qu.iniity  as 
well  as  ^\f_\\  ihr  >.tiiic  remarks  as  lo  the  reality  of  (he  cycle 
made  by  .Mr.  iJlanlord  in  his  work  (cilcd  .inte)  p.  2;;4  .ipply 
fari passu  1m  tiiat  m  the  Oylon  d.T:<:>. 

A  similar  rcUtipn  holds  ^oikI  lor  ihe  li-.;Ic  monsoon  whttb 
may  be  put  into  words  as  <-.trly  d.ites  in  years  with  increasing 
•anspot  numbers  ami  late  dates  in  ycar;>  sviih  diminishing  sun- 
not  Dtuabers,  with  a  decided  maximum  of  twelve  days  early  in 
tm  jwr  immedialely  succeeding  that  of  maximum  sunspots. 
E«n  Uu  Mriod  bclweea  tbe  two  bursu  theirs  sjrmptomt  oi  a 
•imilar  Tclatioo  to  tlis  aua'i  coadiiioo.  the  mean  maximum 
{at«nnil,  foftj'lllfies  diijn,  cormposding  to  the  year  of  minimum 
switpott,  aad  tiM  ntniflrani  twanty  days  occurring  two  years 
iift«r  tinit  «f  amximoi  suaapoti.  Th*  relatioii,  JHMrerer,  is 
dcafCflt  is  the  figniM  for  ibe  bant  of  the  bw  Boniooq  and 
teens  to  show  that  apart  from  all  indirect  inflacneea  such  as 
Mcumulalion  of  snows  on  the  Himalayan  outer  ranges,  and 
unusual  winter  rainfall  on  the  plains  or  the  reverse,  there  is  a 
real  fluctuation  in  the  dates  of  the  burst  of  ihe  bit;  monsoon  or 
burnt  bars.)t  connected  with  Ihe  sun's  condition  which  appears 
to  be  more  direct  than  that  exhibited  by  the  amount  ui  nua 
which  falls  during  its  continuance  and  appears  to  indicate,  as 
indeed  is  borne  out  by  what  we  know  from  other  source*,  that 
in  years  of  ranny  sputv  the  contlitior.'i  which  usher  in  the  ssmnicr 
monsoon  ritin^  are  culler  deveh.ijK-il,  ,ind,  as  t;n  .imnunts  »huw, 

proKihly  continue  more  regularly  than  in  years  of  few  tpots. 
Gr.urmgtbUaftaworkiiigbyiHHlMiit  two  inpoftADt  tenalis 

follow. 

(1)  The  par.dlel  in.irch  uf  llic  Ceylon  <l.ites  utui  llie  rninfall 
of  the  (^arnatic  >.l.ows  ihat  the  former  coald  be  employed  to 
foici.  the  pruli.i  >1l-  amount  of  mouooB  nlofiU  shoiit  lo  be 
enjoyeci  in  itic  latter  district. 

(2)  That  by  using  the  iiie.iii  .ilmi  rmal  of  the  year  in  its  posi- 
tion in  the  sunspot  cycle  an  the  tiuu  mean  instead  of  the  mean 
of  the  whole  period,  the  true  abnormal  for  the  year  can  be  better 
MtioHUed  aadi  the  probable  general  character  of  the  weather 
fweioM. 

At  mo  flunple  let  n  take  tlw  welMuNwadimioel  Tirktioo  of 
bMOflMtile  pPtetiuWf  whoMnpUtttdeiiitht  iropice  it  so  large 
that  it  bean  «  leatible  imtio  totbeabnornBllnetiwtion  pro- 
duced by  a  pueing  dicitubattce. 

In  estimating  tbe  true  abaoriM]  at  some  particular  hour  of 
the  day  we  must  evidentljT  compare  the  value  with  reference  lo 
the  normal  at  that  k«ur. 

Similarly  lor  the  tnntpot  period  in  tbe  case  under  considera- 
tion. If  there  is  reuon  to  believe  that  (be  period  exists  we  ought 
to  treat  it  as  a  reality,  and  in  constructing  graphic  abnormals 
take  the  curve  of  the  progressive  cyclic  normal  as  our  abscissa 
axis  instead  of  a  straight  line  representing  an  endles^i  repe!ition 
of  the  mean  of  the  whole  period.  The  principle  is  ;>  h'jivjd  as 
rtrrnr<(«  varying  locality  in  drawing  synoptic  abnormal  charts. 
1:  hh  >ul  i  be  equally  tnpeiuife  in  aaacs  wtaeie  the  elemeBt  of 

liine  lb  c  onsidered. 

riuK  m  i  S')},  il  tSe  m  in>.ion  l>ur.:  in  Colombo  twelve  days 
before  its  lime  11  would  lie  abriuunal  lo  the  extent  of  -4-2.  On 
the  other  h.tml,  if  it  wemwelvcdayilat^  it  would beaboormal 

I  'I'hcM  Afurci  are  simple  acaiM ntumnetktd. 
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to  the  existing  mean  to  the  extent  of  -  22,  and  even  to  the  new 
mean  formed  by  incorporating  this  Iresh  value,  to  the  extent  of 
16,  .tnd  we  might  io  tuch  a  case  infer  that  tome unnittal came 
wa>  11:  operation  which  would eeitainty  bode  ill  for  the  Madtw 

agricuUnrist5. 

I  have  pii!  the>c  fact-  nnd  consi  Jerilivn  -  forward  simply  as  a 
preliminiry  inspection  of  two  phennnictia  which  not  only  ocmr 
in  CcylLHi.  Ijdt  are  more  or  leis  common  lo  the  Indian  [jenins'jl-i. 
and  to  show  how  conditions,  the  relations  between  w  hich  can  u 
prevent  oniy  be  exhibited  in  an  empirical  lorui,  m.T.y  ye:  be 
employed  as  a  means  of  forecasting  the  character  oi  -x  season, 
and  also  ultimately  by  further  invcs'.i^ation  heip  to  cluci  l.i'.c 
the  whole  machinery  by  which  Ihe  giaud  weather  ch.inges  are 
produced  bjr  terrestrial  physical  conditions  in  conjunction  with 
alterations  in  tbe  iiaie  of  the  tan'*  tarCkoe  at  well  a*  its  varying 
declination.  A  buwc  IMd  on  either  tide  of  tbe  equator, 
embracing  one*ibartB  of  the  entire  men  of  the  imld,  exists, 
from  which  obtenratioat  are  veiy  nmch  wanted  lo  oonpiete 
our  knowledge  of  tbe  canct  of  phenonwnt  wbidi,  white 
they  are  etideally  ckedy  idaied  to  action-centre^  (u.sing 
Teisserenc  de  Bort'a  ngnificaat  cxprenioB)  at  tome  distance 
from  tbe  equator,  are  yet,  probably  to  some  considerable 
extent,  dependent  upon  conditions  prevailing  over  the  entire 
equatorial  bell,  which  may,  for  all  we  know,  fluctuate  in 
stricter  oniaon  with  talar  dMneet  than  those  which  occur  in 
higher  latilndflL  E.  Douglas  AkckivaU). 

Singular  Swarms  of  Flics. 

With  the  writer's  permi<::>ion  I  send  ^oa  herewith  a  letter 
which  I  have  received  concerning  th«fllb|eet  of  By  letter  Wi^cb 
appeareil  in  your  issue  of  June  1. 

i  Kirin^  the  week  following;  the  lUtc  of  my  letter  I  lepeatefily 
saw  twaims  of  MUitlar  kind  i  but  smaller  and  less  mitLed, 
seldom  visible  much  more  than  fifty  yards  away  ;  .always  unritr 
similar  atmospheric  conditions,  which  were  chronic  during  the 
period  in  question.  The  swarms  always  showed  much  tbe 
tame  slant  from  vertical  (sooie  30*  or  so),  the  direction  of  tbe 
slope  in  pUn  being  townrda  tncb  aliglit  draft  of  air  aa  wa* 
perceptible.  R.  E.  FnotlDS. 

Gosport,  June  12. 

I  FIND  in  Natuke,  June  i,  an  inquiry  you  make  about  f1ie» 
forming  clouds,  resembling  smoke. 

They  are  utually  produced  bv  tbe  goata  called  ccieBtifically 
ChiivH^mm,  aad  have  been  often  nentioned  in  enteaiologicnl 

literature. 

I  t:isc  below  several  references  I  can  lay  my  hand  on,  but 
there  arc  prahahly  many  more  recent  ones,  which  I  have  not 
noticed 

German,  Magazin  fur  Eatomulogie  (in  German\  vol.  i.  p. 
134-140,  1813. 

Clapton,  J.  C.  Dale,  in  Magar,  Nat.  Ili^l.,  1835,  p.  544. 
(In  Ireland  and  England.) 

Pattenon,  Aon.  and  Ma^;.  of  ,Na;.  Hist.,  vol.  x.  1842.  p. 
6-9. 

1  liaTeicen  inch  clouds  myself  more  than  once.  Cases  have 
oecnrwd  wlien  the  molte-tilce  appearance  baa  canted  a  fire  abum 
to  be  aooaded.  C.  It  Oantx  Sacxbm. 

Meidelbci|«  GcTBanj,  Jobo  4. 


OFFICIAL  CATALOGUE  OF  THE  EXHIBI- 
TlOy  Of-'  THE  GEKMAN  EM  I'/ EE  AT  THE 
COLUAIBlAi\  UNIVERSAL  EXHiBliiON  IN 
CHtCAGO. 

/"T'RM.VXN',  not  unmintlfiil  tli.it  .Auierifa  is  her  best 
'  ctistonier.  \sill  be  worthily  represented  a;  Chicago. 
.\ri  cl.ibor.itc  i  italogue,  in  the  German  l.snjj.iage,  h.-^s 
already  appealed,  and  an  KoK^lish  tr.-«n?l,itioii  ss  \\\  shortly 
be  published.  \X  c  ti  u-c  been  (jvinirt-il  with  .in  advance 
copy  of  the  latter,  wliicli  is  by  no  means  ,1  mere  enumera- 
tion <ii  exhibits,  licontainsagenei.il  intruduciion,  and 
a  number  of  original  articles  by  leading  expert;,  "  in- 
tended to  supply  for  each  department  a  concisely  descrip- 
tive survey  of  its  development  and  present  condition. ' 
There  is  also,  in  German  and  Knglish,  t  special  (iuide 
to  tbe  collective  exhibition  of  tbe  Germnn  chemical 
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todustry,  containing  historical  and  statistical  notices  of 
every  exhibiting  firm.  (Generally  the  effort  of  the  editor, 
and  the  commission  which  he  represents,  has  been  to 
convey  to  the  American  people  and  to  the  world  a  faith- 
ful picture  of  a  state  of  development  of  the  industrial  arts 
iaGennany,  which  may  well  inspire, in  the  English nader, 
impressioas  of  a  mixed  order,  pleasure  in  the  eontempla- 
tiOB  of  a  great  Qatumal  growth,  haacd  upon  a  true 
conception  of  the  right  methoda,  and  r^jiet  that  in  our 
oira  country  a  ranDiar  cootunmation  atill  appears  a 
irreatwavoft  The  selection,  as  editor  of  this  publica- 
tion, of  the  eminent  chemist.  Dr.  Otto  N.  Witt,  professor 
of  technology  at  the  great  Berlin  Polytechnicum,  is  in  itself 
a  forecast  of  its  scope  and  purpose,  and  an  evidence  of 
the  position  which  the  man  of  pure  science  occjpics  in 
official  (..ermany.  To  summarise  in  the  briefest  manner 
the  work  which  he  and  his  collaboratats  have  j,'ivcn  to  the 
world  would  carry  us  far  beyond  the  limits  of  this  article. 
There  are  two  points,  however,  of  p.iramount  interest,  to 
which  we  desire  to  call  attention,  the  one  social-political, 
not  to  say  socialistic,  the  Other  industrial— both  of 

national  importance. 

Amonp  the  provisions  made  and  establishments  created 
by  the  newly-founded  empire  avowedly  in  the  interest  of 
national  industry  and  commerce,  such  as  the  Imperial 
Post  Office,  the  Imperial  Banic,  the  Imperial  Patent 
OAoe,  none  bear  the  stamp  of  originality  in  the  same  de- 
gree as  the  great  system  of  compulsory  insurance,  "  the 
object  being  to  secure  for  that  portion  of  the  population 
which  is  dependent  upon  tiie  work  of  its  hands,  and  is 
nrely  in  a  position  to  save  money  or  properly  to  ad- 
minister its  savinip,  a  provision  for  the  days  when 
thioitgh  accident,  sickness,  or  advancing  age  the  wwher 
is  incapacitated  from  further  earnings.  Insurance  is 
applicable  in  three  difletent  forms.  In  assurance  against 
illness,  introduced  in  18S3,  the  means  are  provided,  two- 
thirds  by  the  insured  and  one-third  by  their  employers, 
in  w  eekly  <'mitribiitions,  to  an  amount  not  cxccccdinj;  j 
per  cent,  of  the  avera^'e  wage.  It  entitles  the  insured  to 
free  medical  treatment  and  a  t"i\ed  allowance  over  a  given 
period.  U  includes  7.0:10,1x10  persons  in  more  than 
30,000  clubs,  and  in\'olves  an  annual  expenditure  of  more 
than  100  million  marks.  The  system  of  ins^ranre  against 
acciticnl,  which  came  into  existence  in  1S84,  is  intended 
to  tranijtn  HI  Hic  per  sf/iai  liabiitty  of  the  empioyer,  in 
case  0/  atciili  H!  ,/,vr;/;!;  the  execution  of  work  into  an 
tconomii  al  c/iarj^e  upon  the  entire  Irixde  concerned,  to  se- 
cure to  the  worker  an  indemnity  in  all  cases,  and  to  put  an 
end  to  troublesome  lawsuits  between  employer  and  em- 
ployed. Xi  the  present  time  15  millions  of  persons  are 
msured,  and  10  millions  of  marks  have  been  paid  in  in- 
demnities. The  insurance  against  incapacity  for  work, 
and  the  old-age  pension  fund,  inaugurated  in  1891,  com- 
plete this  system  of  workers'  insurances.  It  insures  an 
income  to  those  unable  to  earn  a  livin^^',  without  reference 
to  age,  and  an  otd-age  pension  to  sepiudgenarians,  with- 
out reKrenee  to  any  capacity  for  earning  which  they  may 
still  retain.  The  necessar)'  means,  m  adiBtion  to  a 
yearly  Imperial  contribution  of  50  marks  per  income,  arc 
supplied  in  equal  proportions  by  the  insured  and  their 
employers.  This  form  c>f  insurance  includes 
millions  of  persons,  and  has,  up  to  tl:e  present  time,  in- 
volved an  outlay  of  30  millions  of  marks.  On  the 
whole,  there  has  been,  in  conrection  with  the  objects  of 
the  operatives'  insurance,  an  expenditure  of  weIl-niL;h  half 
a  milliard  of  marks,  which  lias  exclusively  benefited  the 
working-classes.' 

Th'js,  in  the  course  of  ei^jlu  years,  ihe  (./erisian  Cjoveru- 
ment  and  people  have  f;;vcn  practical  form  to  tliesegrave 
social  problems,  which,  in  our  own  country,  are  still 
waiting  for  solution.  Whether  the  German  system  is 
based  on  sound  principles  it  is  not  for  the  present  writer 
to  decide.  It  is  admitted  that  it  imposes  a  heavy  burden 
industry,  and  yet  most  of  (be  exhibiting  firms 
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j  appear  to  bear  it  with  equanimity.  Nay,  it  is  refreshing 
to  note  that  the  obligations  impoeed  upon  manuiai  curers 
by  the  Legislature  have  not  m  any  way  dried  up  the 
springs  of  voluntary  charitable  effort.  Most  of  the  large 
firms,  in  addition  to  the  requirements  of  the  law,  make 
generous  provision  for  their  workpeople  in  the  shape  of 
baths,  lefireshment-iooms,  dormitories,  supplies  of  fuel 
at  cost  price,  model  cottages  at  low  rent,  allotmcnu,  and 
various  funds  in  cases  of  sickness  and  death,  funds  far 
widows  and  orphans,  &c.,  &c.  It  most  he  home  in 
mind,  as  a  set-olf  to  all  this  benevolence,  that  wages  are 
low.  The  average  remuneration  in  chemical  factories, 
for  example,  is  something  less  than  J^t  per  week  for  a 
ten  hours  day. 

The  other  point  su;:;j.;ested  by  a  perusal  of  the  cata- 
logue is  the  rapid  and,  in  some  cases,  triumjihant  pro- 
;;^ess  ol  German  industry.  Fo.""  our  present  purpose  it 
wi'.l  be  suJiicicnt  toconsiticr  two  dcpartment.s of  chemical 
manufacture — ^namely,  the  industry  of  Kenetal  and  fine 
chemicals  and  that  of  artilicial  colouring  matters.  They 
are  typical  of  the  spirit  which  per\ ades  every  Ijranch  of 
technical  activity  in  Liermany.  The  former,  we  are  told, 
has  developed  to  an  extent  unknown  in  any  other  coun- 
try in  Ihe  world.  Imperial  statistics  show  that  in  1891 
there  were  in  (lermany  521  factories  engaged  in  the 
manuiiacture  of  cbemico-pharmaceutical  preparations, 
their  14,843  workpeople  drawing  12,615,700  mai|c6  in 
wages.  TIm  exports  in  1890  of  chemical  preparations, 
not  specially  named,  exceeded  the  imports  by  5000  tons, 
valued  at  more  than  i5,i00Ch000  ourks.  If  to  these  are 
added  the  chemicals  quoted  hy  name  in  the  oflteial  list, 
we  obtain  a  total  excess  of  exports  over  Imports  amount- 
ing to  35,690,000  marks ;  and  as  tlw  home  consumption 
must  at  least  be  equal,  we  arrive  at  a  grand  total  of 
52,000,000  marks  annually. 

More  remarkable  still  is  the  history  of  the  great  dye 
industry,  which,  as  is  well  known,  originated  in  England 
with  the  labours  of  Hofmann,  Mansfield,  and  I*erkin, 
closely  fnllnwed  in  France  by  chose  of  X'erguin  and 
C'.irard  and  de  Laiie.  \\'hat  has  become  of  it?  The 
cheiuical  catalogue  tells  us  that  nine-tenths  of  the  pro- 
duction of  artificial  dye-atuffs  in  the  world  must  he 
credited  to  Germany. 

There  are  aitogethcr  some  20  factories  belonging  to 
this  industry  in  Germany,  nearly  all  of  which  can  claim 
to  be  important.  Three  of  the  lar;^e^t  arc  represented  at 
Chicago.  One  of  them,  with  a  capital  of  6,000,000 
marks,  employs  600  men  and  90  women  ;  another,  with  a 
capital  of  1 2,000,000  marks,  occupies  1600  men  with  a  tech- 
nical staff  of  300,  and  produces  nearly  every  known  dye 
Stuff,  the  alinrine  dyes  included.  A  third,  with  a  capital 
of  id}  million  marks,  is  said  to  be  the  largest  chemical 
factory  in  the  world.  It  began  twenty-eight  years  ago 
with  a  staff  of  30  men,  and  now  employs  400a  ThMe 
three  factories  have  pUyed  a  conspicuous  part  in  the 
building  up  of  the  industry  of  artificial  ocdouring  matters. 

To  what  causes  must  these  ^at  resdts  he  traced? 
Many  minor  causes  are  mentioned  In  the  catalogue. 
Let  us,  however,  go  at  once  to  the  root  of  the  matter. 
The  two  main  factors  are  organisation  and  the  consc- 
(jui-nt  intimate  connection  between  pure  si  ieiue  .iiui 
at   the  bc;^inninj;  of  the  cor.tury. 


marufactuie  When, 
(ierinanv  !a\'  Crushed 


at  the  fi:et  of  Naijoleon,  it  w.is  t'ck 


by  German  piiriots  that  nothing;  but  the  complete  re- 
or;4anisation  of  the  country  i ouUi  lead  [o  its  emancipa- 
tion. Since  those  da\s,  side  by  side  with  the  military 
forces,  the  scientsric  forces  of  the  country  have  been  care- 
fully and  patiently  oiganised.  ,\t  the  instiL'atu'U  of 
Licbig,  ;;rcat  State  laboratories  for  pure  scientiiic  research 
were  erected  all  over  the  country,  and  from  these  have 
issued  an  army  of  highly-trained  workers,  whose  ser- 
vices manufacturers  have  vied  with  each  other  in  i,ecuring. 
Nothing  is  more  striking,  in  the  special  notices  of  the 
exhibiting  firms,  than  the  large  number  of  competent  and 
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often  ilistingaislied  clieiBiit*  «inpl«y«d  In  all  the  bctories 
at  all  connected  with  the  chemical  trade. 

Firms  with  40  workmen  somelimcs  employ  as  many  as 
5  or  U  chemists,  and  the  three  great  colour  firms  re- 
ferred to  above  employ  together  178.  In  the  «ords  of 
Dr.  Witt:  "  In  chemical  research  the  chemical  industr) 
of  Germany  possesses  n  nev  cr-failin^^  iiclpincct,  arul  sucii 
is  the  intimacy  between  chemical  reseatch  and  cheniical 
manufacture,  that  the  periods  of  most  rapid  development 
of  the  one  have  always  been  epochs  of  iii  ospemy  with  the 
otlu  i  And  a^ain  :  "  It  may  be  as  l  '  1  '  I  1  not  only 
ts  the  sirengih  and  prr>dtjrtive  power  ot  i  merman  chemical 
industry  based  upon  the  intimate  connection  between 
science  and  practice  above  described,  but  that  in  that 
intimacy  lies  the  surest  safeguard  that  German  industry 
will  long  continue  to  bold  the  prominent  position  which, 
with  such  strenuoua  exertion,  it  has  ultimately  achieved. 
When  the  question  Is  asked  why  the  chemical  indttStiy 
of  other  lands,  sdll  more  favoured  perhaps  by  nature, 
has  in  the  end  been  surpassed  by  the  German,  the  answer 
it  that  Germany  baa  bad  the  good  fortune  to  call  her 
own  a  number  of  the  greatest  intellects  in  the  dmnain  of 
pure  sdentifie  reieardii  wbo  have  oukkeaed  the  pace  of 
theoretical  cbemistty.  Butt  at  beme  itatc^  it  is  the 
latter  which  constitutes  the  vital  element  or  cheniical 
manufacture.  Only  the  country  which,  at  any  period, 
shal]  assume  the  leadership  in  pure  scientific  chemical 
investigation,  wlII  aiio  be  in  a  position  to  wrest  from 
German  chemical  industry  the  palm  to  which  it  is  at  pre- 
sent entitletl 

We  dti  not  shut  our  eyts  10  the  fact  that  nations,  like 
individuals,  must  work  out  tlicir  own  character  and 
destiny,  nor  do  wc  for  a  moment  mculcate  a  sUvish  copy- 
ing of  the  (ierinan  iisodel.  Wc  have  in  this  country  a 
great  deal  of  science  and  a  t;ieat  deal  of  industry,  and 
many  atter.ipts  liavc  been  maiic  to  brmj;  about  an  ctlcctivc 
coo(>f  ration  of  these  two  cardinal  elements  of  productive 
eneri,  y  We  cordially  recognise  that  particular  industries 
and  individual  firms  have,  by  private  ent  rprise, developed 
themselves  upon  a  thoroughly  scientific  basis,  and  we 
also  welcome  the  fact  that  substantial  additions  have 
been  made  in  recent  years  to  the  laboratories  and  insti- 
tutions where  a  scientific  training  can  be  obtained.  At 
the  same  time  we  cannot  escape  from  the  admission  that, 
in  the  friendly  atrufglefor  industrial  supremacyj  Geimaoy 
has  not  only  made  astonishing  progress  both  in  tlw  de* 
velopinent  of  indostrlei  of  long  staadbw,  and  In  the 
ineeption  tXtxm  ones  of  enormous  froltfidDessy  but  that 
she  has  been  the  first  as  a  nation  to  solve  the  great 
problem  of  the  cooperation  of  science  and  mantifocture. 
We  leave  it  to  more  competent  hand>  lo  point  out  the 
course  which  now  lies  before  us.  In  our  own  humble 
opinion  the  days  of  I'n.-ssit  /Mtf  have  Rone  never  to 
jcluin,  and  the  tunc  has  come  when  the  Government  of 
thecountr\  ,  backed  hy  the  country,  must  lake  as  is  the 
case  in  Germany  a  larger  share  than  it  has  done 
hitherto  m  the  systematic  organisation  of  our  scientific 
and  industrial  forces.  A  nobler  and  a  more  patriotic  task 
could  hacdly  be  attempted. 


nil-:  RUDE  IJ-'CTrRE. 

AT  CambridKC.  on  June  14,  the  Rede  lecfcre  was 
**■  deli\eieil  'o\  ('rot  Michael  Foster.  Sec.  K  S.,  his 
subject  being  U  eariness."  The  lecture  was  illustrated 
by  experimerts,  conducted  hy  I  ir  Shore,  with  the  assist- 
ance of  .Mr.  Hardy.  The  following  report  of  the  lecture 
is  from  the  Times  : 

I'rof.  Foster  said  that  among  the  many  shortcominga 
which  limited  the  power,  and  so  the  usKulness,  of  the 
machine  which  wc  call  the  human  body,  two  stood  out 
prominent  among  the  rest :  these  were,  on  the  ooe  band, 
inertia  or  laziness,  the  unwillingness  to  stir,  and,  on  the 

NO.  I334«  VOL.  48] 


Other  band,  weaiioesi^  the  gettlagttMd.  He  ptopoeed  to 
lay  before  nis  audience  some  account  of  sudi  knowledge 

as  the  physiologists  of  to-day  possessed,  and  it  was  but 
little,  concerning  the  physical  basis  of  this  weariness, 
which  sogreatly  shortened  the  power  of  man.  He  bCf;an 
with  a  simple  yet  illusttativc  case  the  weariness  u Inch 
comes  from  the  much  repetition  of  a  simple  mincnient, 
I  a  simple  muscular  act,  as  when  a  man  lifts  a  weight 
I  with  his  hand.  Analysing;  the  .itt  physiologically,  he 
showed  the  changes  \shich  tooU  place  in  tlie  br.un, 
the  nerve,  and  the  muscle.  T. iking  the  nv.isclc  first, 
he  showed  that  weariness  of  muscle  comes,  in  the 
first  place,  from  to<>  ra[/id  C-Mjjend iturc  of  capital  ; 
I  secondly,  from  the  accumulation  in  the  muscle  of 
the  products  of  the  muscle's  own  activity.  There  were 
many  reasons  for  thinking  that  this  latter  cause  of  weari- 
ness was  at  least  as  potent  as  the  IblllBer.  The  brute 
forceof  our  food  w  as  the  measure  of  our  muscular  strength, 
bnttbe  one  could  become  the  other  only  ihrou^jh  the  aid 
of  many  other  things  which  might  be  wlwUy  empty  of 
energy,  and  the  failure  of  these,  no  less  than  the  absence 
of  the  fbriner,  entailed  at  first  premature  weariness,  after- 
wards  failvre  and  death.  The  ntrvea  and  the  brein 
diaced  in  even  the  simplest  and  rudest  mnscnlwr  woifc. 
The  nerves  themselves,  Uie  mere  bundles  of  fibres  which 
carried  the  nervous  impulses  from  the  brain  to  the 
muscles,  were  never  tired.  Commj;  to  the  brain,  the 
lecturer  showed  by  ,1  simple  e.\[J€riment  .1  case  of  f.iiigtic, 
demonstratinj^  that  ilie  fatigue  was  in  the  brain  and  not 
in  the  muscle  ;  .a  weariness  of  the  particular  part  of  the 
nervous  system  whicii  wascalled  into  play. 

Ijy  an  illustration  in  colours  he  sho\i  cd  also  how  weari- 
ness not  only  lesstcned  work  but  bred  error.  The  study 
of  the  centiai  nervous  system  had  led,  and  was  leading, 
physiologists  to  the  conclustnn  that  the  material 
changes  on  which  its  activity  dependeii  were  \cry 
analogous  to  those  taking  place  in  a  muscle,  only,  of 
course,  from  a  chemical  point  of  view,  not  so  massive. 
And  all  they  knew  went  to  show  that  in  the  brain,  as  in 
muscle,  weariness  was  the  result  on  the  one  hand  of  an 
expenditure  of  capital  disproportionate  to  the  acctimn- 
lation,  and  00  the  other  hand  to  a  clogging  of  the 
machinery  with  the  products  of  activity.  The  simple 
apparatus  he  h»]  used  might  be  successfully  employod 
to  illustrate  general  conditions  as  affecting  weariaesa.  If, 
tailing  always  the  same  weight,  tbev  counted  the  number 
of  tines  the  weight  was  lilud  and  measaiad  the  hei^ 
to  which  it  was  raised  each  time  In  successioo  befbve  the 
movement  was  stopped  by  weariness,  they  could  ascertun 
how  much  work  had  been  done  before  the  machine  was 
50  Stopped,  Proceeding  m  this  way  some  interesting 
results  as  to  what  hastened  or  retarded  f.itiguc  had  been 
obtained.  Practice  and  habit,  it  w.is  needless  10  ^ay, 
were  of  prime  mlliience.  The  dcprcssinL;  cfl'cct-s  of  a 
daiTip.  muggy  day,  or  the  exhilarating'  efiects  of  a  bright, 
clear  day,  might  in  this  way  be  measured  in  foot-pounds 
of  power  lost  or  gained,  as  might  also  the  lowering 
influence  of  a  cigar  and  the  heightening  effect  of  a  glass 
of  beer.  1  )ne  i)oint  perhaps  he  might  dwell  upon,  and  that 
was  the  mduence  of  that  part  of  the  brain  which  was 
more  immediately  concerned  with  what  was  spoken  of  as 
mental  work.  An  Italian  professor  determined,  by  means 
of  the  apparatus  of  which  they  were  speaking,  the  amourrt 
of  work  which  he  could  on  a  certain  morning  do  before 
he  was  stopped  by  weariness.  He  ihcti  set  himself  to 
two  honrs^  hard  mental  work,  and  the  form  of  work  he 
chose  was  that  of  examining  candidates  for  their  degree 
The  professor,  as  soon  as  the  two  hours'  examination 
was  over,  went  back  to  his  apparatus  and  found  that  Ua 
power  ot  bending  lui  finger  was  enomaasly  cot  down. 
The  nervous  system  was  a  candle  whtcb  could  not  profit*  ' 
ably  be  burnt  at  two  ends  at  once.  When  the  work  done 
involved  the  activity,  simultaneous  or  successive,  of  many 
muscles  of  many  pans  of  the  nervons  system,  this  several 
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efforts  by  accumulation  became  prominent,  :ind  tsitnple 
weariness  passes  into  what  was  called  (iis'.icss  "  Here 
the  result  depended  not  so  much  on  the  direct  efie*  "s  of 
the  work  on  ilic  pjrts  which  were  aclively  employed,  not 
•>f)  much  on  the  changes  ssroughtlu  the  muscles  or 
ta  the  nervous  macliinery  at  work,  as  on  the  suc- 
cess with  which  other  inemberi  of  the  body  came 
to  the  aid  of  those  ;u.tiially  engaged  in  labour.  The 
internal  hfc  of  the  bod>,  no  less  liiin  the  extern.d 
fife,  wai  a  struj^'gic-  for  existence,  a  struggle  between  the 
several  members,  a  struggle  the  arena  of  which  was  the 
blood.  And  it  would  seem  that  the  onset  of  distress  was 
chiefly  determined  by  the  failure  of  the  organs  to  keep 
the  blood  ade({uate]y  pure.  Something  depended  on  the 
vigour  of  the  muscles  themselves,  something  on  the 
bueathuac  power  of  the  individual,  something  also  on  the 
readiness  with  which  the  heart  responded  to  the  greater 
strain  upon  it ;  but  beyoud  and  above  all  these  was  the 
readiness  with  which  the  iotCTiuI  •cavengen  freed  the 
blood  from  the  poisoo  which  tiie  muadea  were  oouring 
iolo  it.  Uodne  exertion  was  exertion  in  whidi  the 
HMMdes  WOlfccd  too  &st  for  the  rest  of  the  body.  The 
bunted  bare  died  not  because  he  was  choked  for  want  of 
breath,  not  because  hi>  heart  stood  still,  its  store  of 
energy  having  given  out,  but  becuusc  a  poisoned  lilood 
poisoned  his  brain  and  his  whole  body.  -So  also  the 
schoolboy,  urged  by  pride  to  go  on  running  beyond  the 
earlier  symptoms  of  distress,  struggled  on  until  the 
heaped  up  jjoison  deadened  his  brain,  and  he 
fell  dazed  and  gidily,  as  in  a  fit,  rising  again, 
it  might  be,  and  sti'.mblmg  on  unconscious,  or 
half  conscious  only,  by  mere  mechanic  at  inertia  of  his 
nervous  system,  falling  once  more,  poisoned  by  poisons 
of  his  own  making.  All  our  knowledge  went  to  show 
that  the  work  of  the  brain,  like  the  work  of  the  muscles, 
was  accompanied  by  chemical  change,  and  that  the 
cbemical  diaages  weie  of  the  same  order  in  the  brain  as 
in  thft  If  an  adet|uate  stream  of  pure  blood 

were  necessavjr  for  the  life  of  the  muscle,  equally  true, 
perhaps  even  more  true,  was  this  of  the  brain.  More- 
over* the  struggle  for  existence  liad  brought  to  the  front 
a  facun  ever  ready  to  outniff  Its  more  bamUe  belpmaties, 
and  even  in  tbe  best-rcipilated  economy  the  period  of 
moat  eliective  worie  between  the  moment  when  all  the 
conplBX  flucbineiy  has  Iwen  sot  into  working  order  and 
the  moment  when  weariness  began  to  tell  was  bounded 
by  all  too  narrow  limits.  If  there  were  any  truth  in  what 
he  bad  laid  before  them,  the  sound  way  to  extend  those 
limits  was  not  so  much  to  render  the  brain  more  agile  as 
to  encourage  the  humbler  helpmates,  so  that  their  more 
eiificient  cooperation  might  defer  the  onset  of  weariness. 

NOTES. 

FitoNr  the  Timej  wc  Icarn  that  a  volcanic  outbreak  has  occurred 
it  I'uku;hinia,  in  Northern  Japan.  Large  volumes  of  dust  and 
vapour  have  been  emitted,  aod  the  country  for  miles  urouiul  has 
been  covered  with  volcanic  ash.  Landslips  of  great  extent 
have  occurred  in  the  Mine  neighbonrhood,  aud  tie  nppoied  to 
be  caused  by  the  volcanic  action. 

Dr.  H.  j.  J  UK  N  SI  ON -Lav  sends  us  the  following  informa- 
UoD ;— After  many  yean  in  which  tbe  crater  of  Etna  has  been 
in  a  soUuaric  state  hiva  has  again  riaen,  mod  now  oocnpies  it. 
Tbu  ia  ■  v«iy  raw  eonditieo  of  things  fo  that  veleaae.  Berth- 

[uakcij  continue  in  the  north  of  Sicily,  but  on  the  flanks  of 
Etna  there  is  marked  quiescence,  which  might  be  expected  when 
t^  nnia  ^nner  is  fiee. 

Oh  jnae  13  a  sdcct  cemaiiltee  of  the  Home  of  Coounons 
Tcramed  the  hearing  of  evidence  io  conaeelioo  with  sea  fidierles. 

Ptof.  Ray  Lankc-stcr  urgeJ  that  a  proper  survey  should  be 
iostittttcd  roand  the  coasts,  in  order  to  ascertain  the  movements 
aad  habits  of  6di  In  tlie  atsas  mocted  10  fay  fidieraiea.  An 
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aJequate  cimmercial  return  couM  I>e  c\|>i-cled  from  such  a 
survey,  for  new  fishing  grounds  might  be  discovered.  To  carry 
on  this  work,  the  present  Government  Grant  of  ;^iooo  n  year, 
received  bjr  the  Marioe  Biological  AssodaHoo,  ought  to  be 
trelded,  andagnatof  £vMa  should  be  made  for  a  deep-sea 
vessel.  Dr.  Giinther  expressed  the  opinion  that  hatcheries 
should  be  eitablithed  for  the  protection  and  extended  cultiva- 
tion of  sea  fish,  .-ii'.ii  Mr.  Holt  testified  to  tbe  considerable 
depletion  of  ihc  tishcties  in  the  North  Sea,  to  prevent  which  a 
size-limit  for  ibtfcrenl  1.  imU  offish  was  recomnended,  latbsr 
than  an  absolute  close-tune  of  four  months  in  the  year. 

A  HHoroOKAPHlC  exhibition  usu.illy  includes  m  ehauical 
appliances  and  improved  outfits  speciaily  designed  to  catch 
the  eye  of  the  artless  aoMteur  photographer.  But  there  i«  to  be 
a  new  departure  m  this,  a«  In  nany  other  euttomt.  In  October 
next  an  exhibition  of  iihotographlc  jiictures,  to  be  callcrt  the 
"  Photographic  Salon, "  will  l>c  held  ut  the  I  luiUey  (I.UKtv, 
Piccadilly,  and  it  will  be  concerned,  wholly  .iml  siilclv,  wi;h 
photographs  of  pictorial  merit,  leaving  the  means  by  which 
such  resulu  can  be  obtained  to  be  otherwise  advertised.  Those 
who  desire  to  have  their  pietoraa  haag  in  this  scadeaif  of  photO' 
graphic  art  should  comumnieatc  with  the  secretary  before  the 
beginning  of  September. 

A  NliMBBR  of  leelnres  will  be  delivered  in  connection  with 
the  Gilchrist  Trait,  from  September  to  December,  in  the  Great 

.\ssembly  Hall,  Bethnal  Green.  Prof.  V.  B.  Lewe^  will  open 
the  series  with  a  lecture  on  "The  Atmosphere  aad  its  KeUtiao 
to  Life."  He  will  be  followed  by  Sir  Robert  Ball,  on  "  Other 
Worlds,"  Dr.  Andrew  Wilson  oo  "The  Drain  and  Nerves," 
the  Rev.  Dr.  DsHhigCron  "Spiders:  their  Work  and  their 
Wisdom,"  aad  Or.  J.  A.  Fleming  on  "  Migaets  and  Electric 
Currents." 

Lev EKs  of  the  piscatorial  art  will  welcome  the  sui^estion 
that  the  300th  anniversary  of  the  birth  of  Izaak  Wahor},  on 
August  9,  shall  be  commemorated  by  some  memorial.  There 
is  a  asarbte  bust  of  Walton  at  his  biithpkee,  Suffoni,  aad 
a  statue  at  Winchester,  where  he  is  buried,  hut  in 
t.onJon,  the  home  of  his  aJuiitlon,  his  claim  to  have  his 
name  and  work  written  uo  a  memorial  tablet  hiL>  hitherto 
been  neglected.  Mr.  Marston,  of  the /<  O.iuttt,  thinks 
St.  Damtan's  Church,  Fleet  Street,  would  be  an  appropriate 
bidUiag  wlicnon  to  aSx  a  ntnrat  decoration,  in  com- 
memoration of  the  teieentsBaiy,  a  special  edition  of  "The 
Complete  Attgler  **  witi  he  published  by  Messrs.  Uagster  in  Sep- 
tcmbcr.  -Mr.  J.  E.  Ilarling,  librarian  to  the  Linnean  iciety, 
is  editing  the  volume,  and  adding  to  it  notes  from  the  point  of 
view  of  a  nstvalist 

An  international  aothropometricaJ  congress  will  be  held  at 
(  bicago,  from  August  38  to  September  2,  under  the  auspices 
of  the  Worlil's  Congresi  Auxiliary  of  tbe  Columbian  Exposi- 
tion. It  is  requested  that  the  titles  and  abstracts  ol  papers  on 
aalhropolc^y  be  forwarded  as  early  as  possible  to  Prof.  C. 
Stnniland  Wake,  Depsrtment  of  Ethnologjr,  in  order  th«i  the 
progiamme  may  be  arranged. 

Ms.  A.  O.  Walkkr  informs  us  that  about  8,15  ]i.m.  on 
Jane  Iji  three  shodcs  ia  rapid  aaccesMoo  were  fell  at  Coiwyo 
Bay.  The  shocks  present  the  characteristic  featurei  of  true 
earthquakes,  bat  evideneeliH»  a  wider  area  Is  required  to  dedde 
the  question. 

The  thunderstorms  which  occurred  in  some  parts  of  our 
islands  about  the  middle  of  last  week  were  aceompaniedgena. 
rally  by  very  little  ridn ;  la  pails  ^ Kent,  for  fautance,  the  teul 
rainfall  sir.cc  (he  bcgioniog  of  March  has  only  amounted  lo 
about  three-quarters  of  an  inch,  or  13  per  ceat.  of  the  aonMl 
amount.  The  temperatures  have  been  exeeptionally  hlgh»  the 
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maxima  ranging  from  So"  to  88*  in  many  parts  of  th*  king*  I 
dom,  while  on  Moodagr  the  I9ih  imunt.  the  temperature 
reMhed  91*  M  Gfeeawicb.  This  is  the  W^mak  reading  which 
has  occurred  (here  in  June  since  the  ye*r  1S5S,  and  \:  h.is  not 
been  exceeded  in  any  part  of  the  summer  Juritig  the  last  five 
years.  In  the  early  put  of  the  present  week  shallow  deprcx- 
sioni^  passed  over  these  islands  cau&ing  the  recumnce  of 
tlmnderstorms  in  many  parts.  These  were  accompuied  by 
nun  ftboweis  iq  «  ieir  pUceCt  Md  tqr  acouidenble  fall  in  the 
tenpersture,  the  BMxtmitsi  ia  London  on  Tnentay  being  34' 
lower  than  on  the  previfins  i!ay.  The  WttkSy  ll'f.i!.'.,-r  /;,  ,w/ 
of  the  i~tb  inst.  showed  liial  the  mean  excess  o!  temperature 
ranged  from  3°  or  4°  in  F.ngland,  to  6"  in  Scotland,  and  to  7'  in 
the  north  of  Ireland.  There  wa»  00  niafalt  whatever  over  the 
Stnter  paft  oTEiicbDd  ud  Seotlaiid. 

Til  EVatican  Observatory  has  issued  thethird  volume-  of  iis  /';/;• 
MViiii'iv//,  containing  xxiit  4-  442  quarto  pages  and  thirty  plates. 

The  plan  followed  by  Padre  Denta  h  the  same  in  the  pre- 
viotu  volunesi  and  the  woik  »  produced  in  the  now  excellent 
ttyle.  After  quoting  tomt  hirtoricnl  docnmeatt  relniing  to  the 
ofawrvator)',  an  account  is  given  of  the  last  general  meeting  of 
the  superintending  Coancil  and  of  the  principal  astronomical 
and  ;^  .1t"j;r.T]ituc  icm:.iicIu->  tArt  jLvi  oii  a;   the  olxervnlory. 

Ahhuu^li  ihe  tnngnr-iiLal  and  geotiynamic&l  ^ecliuns  are  nvi  yet  ' 
in  order,  several  jiijilts  of  special  interest  in  these  important 
wbjectt  are  published.  The  meteorological  section  contains 
fawrly  ohicrvntioM  and  remits  for  the  year  1891 ;  in  this 
tmnch  we  specially  notice  a  paper  on  the  classification  of  clouds 
by  Sr.  F.  Mannucci,  photographic  assistant  at  the  observatory, 
illustrated  by  fourteen  photograph*  taken  .u  tlic  observatory  ami 
neatly  printed  by  Dujardin  of  I'aris.  The  cla.'iiiiicatioD  adopted 
is  that  proposed  by  Messrs.  Abercromby  and  Hildebrandsson, 
nnd  cooiiaia  of  ten  different  kinds  of  clouds,  divided  into  five 
pviscipd  groupi,  ncoording  to  tlie  heights  at  which  the  various 
fimns  are  asaally  found.  The  last  part  of  the  work  contains  an 
account  of  the  proceedings  of  the  ordinary  meetings  held  in  the 
year  1892. 

Probably  few  people  are  aware  that  there  still  exists  in  this 
eonnliy  a  nmuricloiy  of  gun  aod  tiadtr-hnx  1Btt$^  jtt  tncb  is 
the  case.  Mr.  Edwnd  Lovctt,  la  the  aimanM  Afdtmd^ 
for  June,  gives  an  Interesting  description  of  the  lltnt  iadustiy 

which  has  1-ccn  cirritJ  0:1  :u  Brandon,  situated  on  the  borders 
of  Suft'olk  and  Norfolk,  since  the  Stone  Age.  The  methods 
employed  in  the  mining  and  fashioning  of  Bints  at  that  remote 
period  prevail*  with  little  alteration,  unto  this  day.  In  order  to 
lircak  flint  into  ]rieees  of  eooveiifeBt  hk,  the  worker  ptaoes  the 
mass  on  his  knee,  and,  by  a  dexteroos  Uow  with  a  hammer, 
shivers  it  mto  fragments  as  easily  a^  if  It  were  chocolate.  The 
pieces  are  then  sjilu  in'o  lla'r;cs,  and  these,  in  turn,  .\rc  fr.iclutcd 
into  little  squares  wlitch,  with  very  slight  trimming,  become  the  ^ 
finished  gun  liints.  Most  of  the  gnn-flints  are  exported  to 
Zantibar  and  other  ports  in  commoaicatica  with  the  interior  of 
Africa,  but,  besides  these,  ImV*  qnantitie*  of  fliMa  for  tinder- 
boxci  are  still  made  at  Urandoo.  Tinder-box  flints  chiefly  go  ' 
to  Spain  and  Italy  for  u^e  in  isolated  districts.    It  is  a  curious  1 

fact,  ho-.\ov<'r,  lhat  llif  l!i[i;-.ind-.-.lcel  mclliod  cniplovril  by  ])rc- 

histoitc  nuta  in  making  Arc  is  better  than  matches  io  uncivilised 
legions,  and  very  moist  dimattt. 

At  a  recent  meeting  of  the  Socicte  Franfaise  de  Physique  a 

note  from  Dr.  Stephanc  Leduc  was  read,  in  which  the  corre- 
spondant  points  oui  tint  the  physiolo>j;ii.al  c'Tcc's  of  aUcrnaling 
currents  obtained  from  electrostatic  tuachine»  are  vt-ry  dilTcrcnt 
to  tlnMc  up  to  now  ubserved  with  ordinary  alternating 
currents  of  high  tension  aad  frequency.  Thus,  if  the  ter- 
miaaU  are  hetd  in  the  hands  nothing  is  felt,  although  a  con- 
tinuous stream  of  sparks  i»  passing  between  the  dischargers.  If, 
however,  the  current  is  localised  at  one  point  on  the  skin  by 
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meaas  of  a  rounded  point,  directly  this  point  passes  over  n 

nerve,  either  seiuory  or  m  jtor,  the  r.crvp  is  excited  throughout 
all  its  length  beyond  the  electrode.  1  be  sensation  felt  In  the 
sensory  nerves  allows  of  their  distribution  being  accurately  fol- 
lowed, while  the  least  displacement  of  the  electrode  on  the 
MttiStoe  of  the  skin  canacs  a  ccssatkm  of  all  these  eflteli.  Hum 
Gommtt  caa  in  this  way  be  used  to  localise  the  seat  of  aervous 
exdtatioo  with  mach  greater  accuracy  than  has  beea  liiiheno 

The  resulU  obtained  by  Blondlot  ia  his  esleaaive  research  on 
the  capacity  of  polariutioo  have  been  confirmed  by  some  recent 

experiments  of  M.  Bouty  (see  Proccet?itvg'>  of  the  SociiJtt- 
Fran^aise  de  Physique).  M.  Bouty  has  chiefly  tiidie  1  the  case  of 
melted  electrolytes,  of  extremely  dji  itc  solntioris  of  salts  anii  <  •! 
solid  electrolytes,  and  his  results  have  very  conclusively  shown 
that  the  inilia]  capacity  of  polaiiaalion  (K>  is  independent  of 
the  diraetioB  of  the  polarising  correal.  When  a  platinum  eloc* 
trade  has  been  immersed  in  a  melted  eteetrolyte  for  tweniy-fonr 

hours  it  possesses,  for  a  \,\\srn.  tcni iiernlurc,  a  constant  initial 
capacity  of  polarisation,  wluch  itscrcaw;*  rapiJly  vnth  tempera 
ture,  while  the  maximum  polarisation  decrease*.  In  the  case  of 
electrodes  of  platinum  in  concentrated  solutions  of  most  sails 
(those  of  platinum  excepted)  the  value  of  K  Is  very  aeariy  tlie 
same  for  all,  and  vaiies  liulaoa  aeeoaat  of  dilulioB»  while  there 
appears  to  be  no  coancelioa  between  the  valne  of  K  and  the 
speci6e  rcaislance  of  the  solution. 

A  CVaioVfi  optical  illnsioB  IS  described  by  M.  lloordoo  in 
the  Revue  Pkilosof'hipu.   If  an  object  moves  before  our  eye, 

Ve)il  fi\cd,  il  un<iei(;oL's,  in  pa^sin^;  from  iJirccl  to  itnlircC.  vi-i  a:, 
aa  oUitijiraUoD,  a  change  c4  coloration  ;  and  tlic  opp.osiic 
effect  occurs  when  the  object  comes  into  the  field  of  direct 
vision.  It  is  natural  to  suppose  that  this  plays  a  part  in  the 
pcreeptioa  of  noiioa,  aad  ooefaet  praviag  that  it  does  ao  ts^  that 
if  we  render  a  slow-moving  object  suddenly  iavtstble,  t^.  by 
means  of  a  shadow,  its  velocity  of  displacement  seemi  mucb 
increased.  M.  liourdnn  describes  an  arrangement  in  which  a 
long  pendulum  with  white  thread  is  swung  from  a  crois  bar  on 
a  vertical  support,  which  is  illuminated  from  a  lamp,  while  a 
icfcea  Is  introdaoed  to  give  a  shadow  (the  order  being,  observer, 
lamp,  sceeen.  vertical  support,  pendulum,  dark  wall).  The 
while  thread  in  its  swing  passes  into  tbe  shadow  of  the  rod  aad 
screen,  and  each  time  it  enters  or  reappears  its  velocity  seems 
incre.i>cd  coniiilcrably.  It  secnis  as  if  .attracted  inio  the 
sluuiow,  and  a>  if  it  en'eri  d  into  ilic  light  with  a  sudden  shock. 
It  is  necessary  that  the  thread  should  cease  to  be  visible  when 
it  ealen  the  shadow.  With  a  red  thread  the  Ufaision  also 
occurs  perhaps  samnwhal  leas  Avidly.  A  simpler  plan  than 
the  al  i  os  ?  is  to  hang  a  pcmdnlam  from  the  ««UinK>  ihaduig  with 
a  screen. 

A  NKW  method  of  deleimining  the  hatdness,  or  ralhw  pttitepa 

the  friability  of  substances,  has  been  described  by  Hr«  AagHSt 
Kosiwal  at  a  meeting  of  the  Vienna  Academy.  The  measure- 
ment*  consisi  in  co:iii>ari[it;  thi;  lor.ei  nt  weight  sustained  by  the 
bodies  under  investigation  by  *c?.itchiii^;  tlvcm  with  a  given 
weight  of  polishing  material  mounted  on  a  metallic  or  glass  base 
until  the  material  loses  its  cffiaenqr.  The  polishiog  mateiiala 
used  were  dolomltic  sand,  emery,  and  pore  cotandum.  Tba 
diamond  was  asslk^nfi  its  place  in  the  scale  of  hardness  by  cam" 
paring  ita  tJlkicnty  as  a  paU»hing  material  with  that  of  corundum. 
It  was  found  to  be  140  limes  a»  hard  asconinduni,  're>ti'.i  !)_v 
this  method,  the  constitnenis  of  Mohs's  scale  have  ihc  foilowing 
mmcrical  values:— Diamond  1401.000,  corundum  1000,  topaa 
194.  qtiails  17s,  adnlaria  59%  apatite  S  o,  fluorspar  6-4,  calcitc 
S  6,  rodcmlt  3'0,  and  talc  oiH.  The  great  advanuge  of  the 
method  cunsivis  inline  cisr  ui:h  »!u.h  the  h  ardnCM  of  mixtum 
of  Diioerals  in  the  various  rocks  is  determined. 
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PsOP.  Oberbeck,  of  GreirswAld,  has  been  (tttdying  the 
sfwodiois  flf  oil  on  liquid  mittm  on  a  Iwscr  lolv  Uiui  that  of 
«idliiM7laboistorfvafk.  TbttqwiiMBU,  which  an  dewribed 

intlwciineiilimniberor  WUitmHmttAnmakm,'mmvu'M^vA 
ia  the  Bar  of  Riigen,  upon  which  the  Pninian  nnivvrrity  town 

is  situated.  The  profcMor  sailed  out  into  the  bay  for  a  (li5;acice 
of  2  km.  or  *o,  accompanied  by  an  experienced  mirincr,  and 
armed  wiih  balllea  holding  from  one-tenlh  u>  half  a  litre  of 
nacbine  oil  or  nqieteed  oil  in  meatnrcd  qaaniitiM.  Sitting  in 
the  aien  of  the  vaaiel,  be  poond  thaewtanu  of  lh«  boltlct  at 
toiervals  into  the  water  in  a  tUn  coolinuoa*  iifcam,  the  vcasel 
meanwhile  moin'ng  at  a  uniform  rate  in  the  same  direction. 
After  about  ;\n  hour  ihf  uileii  :r.icU^  wcr*-  rfvi^iinl.  'I'hc 
brillinnl  colouring  had  disappeared,  and  the  u>l  had  <>prcad  ou'. 
into  well  defined  rectangular  light-grey  patches,  easily  di&tin- 
gaished  from  the  leat  of  the  Ma  by  tlM  afaaenca  of  lipplei  and 
tbeir  contequcnt  wpcrior  reflecling  power.  Thetr  aiea  waa 
estimateil,  with  the  aid  of  the  experienced  mariner,  by  the  time 
occupieti  in  siilins;  past.  In  the  case  of  the  half-litre  bottle  the 
pafch  mtuMiTcil  joo  by  ;o  metres,  thus  givinj;  an  arc.i  of  iS.ixio 
square  metres  corresponding  to  one  iitre  of  oil.  A  more  accurate 
measurement  was  made  subsequently  by  meant  of  a  line  of  buoya 
mark iag  the  deep-water  chanoeL  This  gave  an  ana  of  18,857 
square  metres.  Hence  the  thicknect  of  the  film  of  oil  was  53 
iDiliionlhs  of  a  mm  Ir  is,  uf  cuiir'-c,  possible  that  the  oil  had 
spread  still  further  and  had  only  ceased  to  influeace  ibe  ripple* 

on  the  saiHue.    In  thai  caan  the  film  mmt  have  been  eren 

thinner. 

The  appUcatiom  of  electricity  to  everyday  life  seem  to  be 

almost  infinite ;  the  latest  development  being  an  electrical 
horsewhip  described  in  lilutriciti.  This  is  said  to  be  de- 
signed f  r  ilio  US'-  1/1  a  "  sportsman, "  and  consists  uf  a 
oeiialotd  handle  containing  a  small  induction  coil,  together  with 
•  b«ttei7i  the  nmiil  heiag  closed  by  mcnr^^  of  a  spring  push. 
Two  wirea carry  the  canent  to  the  eauemity  of  the  whip,  which 
ii  fiuniabad  with  two  small  copper  plates  having  point!  fixed  to 
them  of  sufficient  Icrn^ih  to  pctitrlr.tic  the  co.i;  of  thohort^and 
yet  not  being  sharp  enough  10  inJlict  a  wijimil. 

In  a  note  contributed  to  the  Accademia  dei  Lincei,  Augutto 
Aighi  gives  a  short  descnptioa  of  a  form  of  appsiatos  be  has 
used  for  producing  Hertnan  osdilatlons  of  short  wave-length 
an>!  i.-)(hil)itini;  their  propeiti<-s  to  an  .■^iiitk-nce.  The  oscillator 
cutiM«u  uf  tuo  coda  furnished  with  i>aUs  stt  either  end  and 
placed  between  the  discharger  of  a  Koltz  machine,  leaving  a  gap 
of  aliout  4  centimetres  at  each  end,  and  one  of  about  3  mm.  at 
the  middle.  The  two  rods  pass  through  the  aides  of  a  glass 
vasal  eontaiaing  oil,  so  that  the  middle  pair  of  knobs  are  sur- 
raaaded  by  ml.   The  resonator  eonsisfs  of  a  nearly  complete 

circle  of  wire,  the  ^;.i|>  bein;;  filleil  by  .i  Clcls-'cr  tulic  Wiih 
the  above  appaiatus  the  author  has  carried  on  a  series  of  ex- 
periments on  the  lefeetlflB,  rcftaetloaf  and  inlerfeteaee  of  these 
electrical  wave*. 

Alt  abstract  ot  a  paper  by  C.  H.  Morse  appears  in  the  EUt- 
tri  :  irt,  ^Jvini;  an  account  of  the  ilani.ijjc  lr>  ihe  w.itcr  pipes  in 
Caittbridgc  tMa>s.),  caused  by  ihc  clccUolytic  acljun  of  the 
return  corrent  from  the  electric  cars.  Pipes  composed  of  lead, 
iron,  galvaniacd  iron,  brass,  and  ntstlcts  iron  were  in  turn  tried 
and  fonnd  to  deteriorate  quickly.  Snch  an  amoant  of  cnrrent 
waafonod  to  be  Ao««ing  along  the  pipes  that,  upon  attempting 
to  make  a  joint  by  putting  oakttffl  round  the  pipe,  an  electric 
arc  was  foniif  l  .in. I  >.ei  tlie  '>;>l<ara  on  fire.  The  damage  has 
a  great  extent  been  checked  by  connecting  the  gas  and  water- 
pipes  together,  and  also  to  the  negative  pote  of  the  dynamol 
which  supply  the  power  to  the  railway. 

Al  the  beginning  of  this  year  (says  the  A'evueSiiemtfyiif,j\xne 
iy)tlMare  were  1168  submarine  cables  in  exialeaoe,  of  whidiSBo 
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belonged  to  different  dominions  and  288  to  private  companies. 
The  former  posscaied  a  length  of  l6,6ia  miles,  and  the  latter 
had  a  length  of  144.74}  Brilcs,  thus  the  total  tength  waa  161,395 
miles.  FiAyfoor  of  these  cables  belmig  to  tha  siala  la  France, 
the  length  b^g  3979  miles ;  and  Germany  owns  46  cables, 
bsving  a  total  le:  (;:h  of  2025  miles.  There  .irr  i.(  Anj;!  i-Fri,nch 
cables,  jo  Anglo- licluian,  8  ,\nglo-Duivli,  and  ij  Aagio- 
German.  Of  the  cables  possessed  by  private  companies  the 
Eastern  Extension,  Austmlasia,  and  China  Telegraph  Co. 
hsnd  lh«  Hat  with  a$  eaUas  and  a  mileage  of  tS^aos ;  the  Great 
Northern  Telegraph  Co.  follow  with  24  cablet,  having  a  tota' 
length  of  6948  miles  ;  then  come  the  West  India  and  Panama 
*r<lci;r.i|<h  Co.  w'uh  22  cab!!  s  ^-mending  through  5240  miles: 
an.l  the  Western  and  Brazilian  Telegraph  Co.  with  15  cables 
streicbing  over  5408  miles.  The  French  Society  of  Submarine 
Tei^iaphs  pmaem  14  cables  having  a  total  length  of  3754 
miles. 

Thk  "  ihcli-beds,"  or  shelly  clays,  in  tha  north  of  Scotland— 
'  at  Clavia  near  lovernen,  and  on  the  east  coast  of  Aberdeen* 
shire,  have  been  investigated  by  Mr.  Dogald  Belt,  and  ibe 

resulis  of  his  researches  were  commnnicaled  to  the  r;i.i-.^f)w 
GcoloKital  Society  on  Ma>'  under  the  title  "The  alleged 
proofs  of  submergence  in  Britai;i,  .iurinij  the  Ghicial  Epoch." 
Mr.  Hell  holds  that  it  i'l  doubtful  if  this  clay  were  really  in 
place,  as  part  of  an  ancient  iea'bottoa>,  during  the  glacial 
epoch.  He  thinks  also  that  the  "  red  day  "  of  Esst  Aberdeen* 
shire,  described  by  Mr.  Jamiesoo,  cannot  be  accepted  as  a  aatis* 
factory  ;iroof  of  submergence,  indeed,  in  some  rc5|)ecm,  lit 
characteristics  seem  to  be  inconsi&lent  with  that  theory. 

I     PaoM  the  Piamtir  Mml  we  lean  that  Mrs.  J.  S.  Mackay  has 

a  superb  snow  leopard  at  Kulu,  in  the  Punjati.  Though  the 
animal  is  nearly  full-grown,  he  is  practically  .'rce  and  lies 
about  the  \va\^<.-  all  il.i)  like  a  huge  cat,  or  romps  w  ith  his 
mistress.  Hit  ultimate  desiioation  is  the  Zoological  Gardens  of 
London.  Should  he  be  broaght  over  altve  be  will  bo  the  only 
animal  of  hii  Utnd  in  Fiiripe 

In  a  paper,  "  Sulla  pic^enM  di  batteri  patogciii  netla  saliva  di 
alcunianimalidomestici  "  (Fiocca  :  Annali  Jtlt  hlitHtoiT Igient 
aptrimtiftalt  dtUit  Jt.  UmvtrjitA  tU  Htmdit  an  eaaminstion  of 
the  saliva  of  nnmerons  horses,  dogs,  and  cats  is  reeorded.  The 

saliva  of  the  horse  was  found  to  contain  diverse  bacilli,  also 
streptococci,  staphylococci,  and  one  spirilUim.  Amongst  these 
organisms  three  were  discnvereil  which  pLKscsscl  liogenic 
properties ;  and  one  of  these,  a  bicillus,  was  very  frequently 
foand,  for  out  of  fifteen  different  samples  of  saliva  inoculated 
into  gainea>pigs<  it  was  only  once  absent.  This  organism  ia 
dlstrtbnted  in  soil,  and  it  is  very  possibly  also  frequently  present 
on  jjr.ass  n.nit  h:iy,  .ami  hence  it's  prev.TlciKe  ;n  the  salna  Of 
burves.  The  saliva  of  the  cat  prc>cnteii  a  very  dificrent  appear, 
ance  from  that  of  the  horse,  being  very  rich  in  cocci  and  minute 
tiacilli.  A  new  lucillus  {BacUim  telivarimi  felis),  estremeiy 
characteristic  of  cau'  saliva,  was  isolated  and  found  tob«  i{i«cially 
pathogenic  to  rabbits  and  galnea'pigs,  these  animals  dying  from 
its  effects  in  twenty-foar  honrt.  The  dog's  saliva  was  found  to 
contain  Ihe  largest  variety  of  bacteria,  amongst  the  pathogenic 
forms  isolated  being  the  B.  fteud«-mdonAtis  nwligni,  and  th« 

SOSIK  investigations  on  the  antag■)lli^:;c  t-fl'ect  piiiUiceil  hy 
the  liaciUtts  fluortsttHi  lti/ttf/<uit»s  on  other  organisms  have 

:  lieen  made  by  Olilzky  (('tlvr  dit  aufagunistischen  ll'iriun^eH 
lit!  Jt.  fiutrtittrnt  ti^utfatUm  uhJ  stint  kygitniuht  Btdtm* 

I  ttuig,  Bern,  1891).    Cnllues  of  this  bacHlu  were  either 
streaked  on  to  nutritive  agar-agar  side  by  side  with  oth(  r  or 
ganisms,  or  the  latter  were  separately  inoculated  on  t»  culture 
maletial  hi  which  thla  baeillfla  had  grown,  bat  which  bebve 
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bt;;ng  used  for  the  second  lime  was  re-slcrilised,  ihe  growth 
being  thus  detlroyed,  but  the  products  remaioing.  It  wms  Toond 
thU  Cbe  tabcrele  bacillus  and  the  pneumococcus  of  Fraenkel 
mm  4|nitc  an«Sect«d,  whilst  the  B.  pndigw$m  only  refused  to 
grow  ia  the  ivtteriliied  mltnce  oatccid.  On  Uw  other  hand 
the  StaffyltiMtui pyogtnts  aureus,  the  utbnut  faftdllttt,  and  the 
typhoid  bacillus  were  greatly  impeded  in  ihdr  development, 
in  i  no  growth*  whatever  made  their  apfn  irAticc  in  the  re- 
Sterilised  culture  material.  The  cholera  bacillui  and  the  B.  fye- 
OMMMw  «m  nbo  nfeeted,  hwt  to  a  uMller  eiteat. 

SMOKTLY  hefore  bis  death,  Mr.  Dan»in  informed  Sir  J.  D.  | 
Hooker,  F.R.S.,  that  "  the  oil&ciiltiei  he  hal  experienced  in  | 
acauitdy  dw^nating  the  many  planu  wUcfa  he  had  stndied, 
•■4  Mearttfaiiiv  their  native  coanukik  had  nggeited  to  hin 

the  eompOatlon  of  an  <  Index  to  the  Namet  and  Aathoritiet  of 

all  Known  Flowcii.it;  Plants  ^ml  tlicir  Countries  '  as  a  work  of 
supreme  importance  to  . students  of  sy^tcmaiic  and  gcugraphica.1 
botany,  arvd  to  horticulturists. "  "  At  his  request,"  adds  Sir  J.  D. 
Hooker,  "  I  nndeitook  to  direct  and  lupemae  wch  a  wock." 
The OafeadoB  Pfen  oniionBcet  (hat  Part  I.  of  thit  **Mex 
Kewensii "  it  now  rendgr,  that  Part  IL  it  ewU  advaacad.  and 
that  the  completion  of  the  whole  ««rfc  maj  be  eipceted  next 
ytnr. 

Tntfintparc    '  '"i  '  A.  NevMon's  "  Dlcliiinary  of  nir.ls" 
ha*  just  been  iiuL.i-.l.ii.d  by  Mcsirs..   A.  and  C.   Black.  It 
extends  from  aasvo;;cl  to  the  gare  fo*!,  or  great  auk,  and  runs 
into  304  pages.    The  work  is  founded  upon  a  series  of  articles  | 
contributed  by  Prof.  Newton  to  the  ninth  edition  of  the  "  E^- 
cydopicdia  Britaoaka."  Important  additiont  have  beea  for-  | 
nhhed  hy  Dr.  Ham  Gadow,  and  for  other  eoatrilmtlant  Mr.  R. 
Lyitckker,  Prof.  C.  S.  Koy  (wh^  lias  written  an  interesting  article 
on  "Flight'/,  a.tid  Dr.  K,  \\ .  .Sliufcldt  arc  rcsijonsible.    A  I 
commendable  feature  is  the  inclusion  of  many  names  uf  birdi, 
»ach  at  the  (wratara,  tatl,  and  moUymawit,  which  are  frequently  1 
feond  in  hbok*  of  mvel  bnt  an  not  oxplaiBod  in  an  ordinary  I 
diaioMiy.   CoapoBod  noBea  of  the  enm-tkrikt  and  tAnuA-  1 
tf/jwawirkiad  hove,  however,  been  oniltcd.  ' 

Vn,  R.  L.  Jack,  the  Govemaacnt  Gealoglit  «t  Qoaowdaad.  . 
baa  pmparad  a  tqtort  on  the  Kussell  River  Gold  Field.  The  1 
ftport  ia  accompanied  by  a  gc^lugical  map  of  the  district. 

Wb  have  nMivod  adistertatioB  bf  Ur.  E.  M.  Blake^  in  which 
hodlaemNaiheapplicatiMorthe  atmhodof  ittdctermhiate  co- 
elficlenta  and  esponenta  i«  dm  fiitaHl  determination  of  those  . 
integrals,  of  certain  tyUemi  of  diffemitial  eqnathna,'  wilidh  an  I 

expressible  as  series.  ' 

The  Harvard  University  Bulletin  for  May  is  a  iiit  of 
accessions  to  the  University  Library.  Thit  liit  includes,  in 
addition  to  reccntiy-pubttsbed  books  and  pamphleit,  a  number 
of  extensive  and  important  works  of  oarUar  date.  Nearly  one 
hnndnd  and  fifty  hooka  in  the  list  an  conoemcd  with  adence 

MnsM.  Macmillan  avo  Co.  have  puhMwd  a  accood 
edition  of  **  LoHOM  in  EtemeaMxy  Bioloor/'  hy  Prof.  T. 
Jeffery  Parker.  The  whole  of  the  book  haa  been  thoroughly 
revivrj,  and  t»  i>  of  the  lessons  have  been  largely  rewritten.  A 

number  of  new  figures  have  also  been  added. 

Mk.  W.  H.  lIui>!iON,  the  author  id  "  Idle  Days  in  Pata- 
gonia," recently  reviewed  in  the:>c  columns,  has  completed  a 
book  called  "  Birds  in  a  Village,"  which  will  be  published  in  a 
few  di^i  by  Messrs.  Chapman  nd  HnlL  The  book  does  not 
pnoCna  to  he  n  aerlans  conlribntioti  to  ornithology,  but  is  in- 
tended rather  for  the  general  reader.  Among  other  chapters 
of  interest  is  one  on  the  introduction  of  exotic  liifda,aDdanMber 
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on  bird-life  in  London.  In  the  condnding  portions  of  the  hook 
the  subject  of  bird-protection  it  dealt  with  at  considerable 
Icvglh. 

A  REFERENCE  Itsl  of  ihi'  land  and  freshwater  mollusc.i  .<l 
New  Zealand  has  been  prejiarcd  by  Messr-.  C.  Hcdicy  and  H. 
Snter,  and  ap|icars  in  the  "  Proceedings  of  the  I.lnne-iti  .S  jciety 
of  New  South  W.iles,  '  vol.  vii.,  December,  1892.  The  anibora 
are  of  the  opinion  that  as  the  New  Zealand  fatUia  hecoaaeo 
faetler  known,  iu  inmlar  character  lUndi  not  mnnpramfaiently. 
Foreign  genera,  which  have  been  impoaed  on  tlie  fanna,  have 
been  eliminated  otie  hy  one,  and  many  genera  which  might 
Lave  b«en  c»pcc;cd  tJ  occu:,  since  they  arc  ^irevalcnt  in 
neighbouring  countries,  have  not  yet  been  detected.  Crosse 
remarked  that  "  The  terrestrial  and  iluviatile  molluscan  fauna 
of  New  Zealand  approaimatei  more  to  that  of  New  Caiedoaia, 
in  spite  of  the  contkiewble  dtitaace  that  aeperatet  the  tw» 
countries,  than  to  that  nf  AtHtmliA"  {/nw.  dt  CmuA,  zavill. 
p.  37),  and  the  authors  think  hit  Idea  haa  hardly  racaived  the 
attention  which  it  merits. 

Thb  ''Tonritt  Oalde  to  the  Coittlsent,**  paMished  for  the 

Great  Eastern  Railway  Company,  ha?  reached  it';  fourteenth 
year  of  issue.  It  is  edited  by  Mi.  Fercy  Lindley,  and  includes 
dc-scri)>t;onv  of  things  and  places  of  intemt  ia  HoUand,  Ger- 
many, Belgium,  and  Switccrland. 

Arrsa  Mr.  Fteacn  Gallon,  F.K.S.,  had  completed  hit  work 

on  "Finger  Prints"  he  came  into  possession  of  the  imprei - 
aioui  of  the  fore  and  middle  fingers  of  the  right  hand  of  eight 
different  persons  at  Hooghly,  Bengal,  made  in  the  first  instance 
in  1878,  and  secondly  in  1892.  Tfaeieprinit  have  afforded  the 
text  for  a  ditcnssion  as  to  the  pernttence  of  pattcraa,  and  tin 
result  of  the  decipherment  ia  now  paMished  as  a  sappiemeatnijr 
chapter  to  the  above-named  ImoIc.  Though  the  prints  were  not 
ol. tamed  by  the  best  means,  a  comparison  of  llie  reproductions 
of  thcai  .■ihr)w>  clearly  that  the  "siga-tnanual  "  furnishes  un- 
questionable evidence  as  to  a  person's  identity,  and  further,  the 
ftAiaatq  is  of  such  a  character  that  any  jorymao  woold  be  able 
to  appreciate  ita  weight. 

Wi,  have  received  a  communication  from  "  Waterdalc,  "  in 
which  he  calls  attention  to  the  i'.ict  that  he  snbteqaeDtly  cor- 
rected many  of  the  errors  pointed  out  in  the  review  of  Ua 
researches  which  appeared  in  vol.  xlviL  p.  601. 

A  coRREsl"0.vi>KNr  desires  to  know  where  to  find  aoy  cele 
brated  and  artistic  hedgerows  ol  elms  wiihm  aSuut  thirty  or 
forty  miles  of  London.    Perhaps  one  of  our  readers  will  furnish 
the  reqniied  iofermalloo. 

Musskb.  Tt  sK  A.sii  \Va'..\.\j  i  ,  -New  York,  have  |.:st  issued 
a  complete  prospectus  of  "A  btaiidard  Dictionary  of  the  Eng- 
lish Language,"  a  work  that  has  been  in  preparation  for  several 
yean^  and  it  now  neatly  completed.  The  dictionary  will  oontain 
380,000  wotdi  in  abont  3200  pages  of  medlnm  quarto,  aad  will 
be  cmhellishcd  w  ith  more  than  4OOO  illostration.s  specially  pre- 
|>arcd  for  it.  One  of  the  rn.iay  distinguishing  features  is  the 
comprehensive  provision  that  has  been  ma  le  fur  let  n.tions  by 
specialists  in  various  arts  and  sciences.  Handicraft  terou  have 
been  gathered  with  great  completeness  aad  grotped  vndcr  the 
diflenat  tndet,  and  hr  applying  a  similar  ayalem  of  grouping 
to  the  namet  of  flrnitt,  flowera,  weights,  measures,  stars,  &c., 
the  facts  concerning  this  class  of  words  are  given  in  a  very  com- 
plete manner.  Fat  example,  under  (omsUllatioa  are  j^ven  the 
names  of  all  the  constellations,  and  under  afple  .-trc  f 'und  the 
namet  of  nearly  foor  hondred  varieties,  jadging  from  the 
tpednen  patait  aad  the  liii  of  mea  emiaeat  ia  tcieacc  aad 
lilennn  iHia  are  concerned  ia  iho  compiilatiBB,  ibedlctiaaBqp 
win  he  the  hnadiest,  simplest,  aad  moat  trattworthy  pnUleatioB 
of  ill  hod. 
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Ths/vAiw  Hofiimt  Umimni^  Gnttiar,  No.  106^  i*  cbi«B]r 
takm  ap  with  oiofpliolo^ea]  tiolca  from  the  biotociad  labon* 
tety  of  the  Johns  Hopkins  UaiTeisity.  Prof.  Wiltkm  K. 
Brooks  ooBtritmtK  two  important  note*  on  the  Sa.lpii  embiyo, 

«nd  Mr.  M.  M  Met<:alf  licscnUo  an  aij;i,ii(atly  new  •.pecici 
of  Octsctieinu;,  a  ilc(;i  >i;a,  Satpa-like  tunicate.  A  memoir 
on  Ihcgecu^'  >:\lpa,  \>y  Prof.  Brooks,  will  shortly  bepvblished. 
It  will  ooBtsia  sbotti  tbrae  hiuidr«d  and  fiftjr  quatto  pit«i  vriih 
Atf  eoloared  pUtes.  The  oienotr  is  bated  for  the  most  part 
«pon  material  collected  by  the  United  States  Fish  Commisiion. 

"ELtcntlC  Light  loiiAllslioas  ami  the  Maiisge«cnt  of 
AccmBaJaton,"  bjr  Sir  David  Stfoauns,  Bert,  has  readied  a 
«e««nA  cditica.  This  edition  has  been,  to  a  targe  extent,  re- 
written, aad  Is  now  published  hy  Messrs.  Whittaker  and  Ca 
under  the  tik-  "'The  M.in.n;cint:nt  of  .\cciMnuIalors,"  as  the 
fim  volume  of  a  series  dealing  with  electric  light  instatlalions. 

Two  tuthitt  paptteupon  attiiinidle,  N,H,  we  owirilmied  to 

the  current  number^of  the /f/Tir^i'  !>y  Vtcf.  Curtius.  In  the 
first,  a  brief  but  important  coui-^iiinicuiuti,  it  is  shown  that 


by  the 


axuioudi:  iua>  be  picparcd  directly  from  hydrazine, 
ACtkm  of  nitroos  acid. 

I     +  ON  OH  s  II    Nil  -I-  sH/>. 
NH,  N/ 

It  is  only  necessary  tu  lead  the  red  oxides  of  nitrogen  evolved 
from  «  mixtnie  of  aitric  acid  and  araeaioosoaideinto  an  iee^oold 
aqneavasolatiaa  of  hydraaae  hydrate  natit  a  vifonms  evoiation 
of  ^u,  doe  to  deoompositioo,  coouDeacet.  A  dilute  aqueous 
solation  of  asoimlde  is  thus  obtaised  with  whichbno»l  of  the  re- 
actions of  the  substanct?  cm  be  "pcrfDrnieii.  It  ]ircfcr.it>lc, 
however,  to  first  condense  the  red  ganeous  mixture  by  means  of 
ice  and  salt,  and  to  pniar  the  blue  liquid,  a  few  drops  at  a  time, 
into  liie  cold  hydiaaine  solation  natil  the  evolation  of  gaa  Itegias. 
The  cxperimat  is  mwtteaded  by  any  dsii(>er,  and  is  thaefere 
admirably  adapted  for  lecturp  purp-i'rs  Sow  that  hyilf.T/iiu- 
is  so  well  known  and  %o  rc.i  lil^  obuiacd,  the  sulphate  being 
already  a  commercial  articU',  this  mode  of  obtaining  azoimide 
will  doabtleis  lie  adopted  by  most  lecturers  for  class  demon- 
•tiatuo,  especially  as  the  reaction  is  one  of  sneh  fundaaMBtal 
theoretical  importance. 

In  the  second  commanication  i'rul.  Curiiui  Uciicrtbes  aa  in- 
interesdag  new  organic  synthesis  of  atoimide.  When  hydrazine 
hydrate  is  casiad  lo  act  apoa  a  salt  of  diazobeaiene,  a  fagitive 
compooad  it  obtained  of  the  eonstitalioa  iadieatcd  by  the 

formola  C„HjN  :  X.NIl.NII^  This  compound  might  be 
expected  tu  decomjKMe  io  two  ways,  breaking  up  either  at  the 
douMe  linkniic  i;>r  .It  the  >ini;lc  link:»j;e  lictween  '.hr  NH  and 
KIIj  groups.  According  to  the  former  mode  theie  would  be  a 
ation  of  two  hydrogen  atoms  from  two  different  nitrogen 
I  to  a  third  aittogea  atom  with  production  of  aailiae  and 
aaoinUe,  C,H«N :  N.NH.NH,  ^  C^H.MH,  -t-  N,H.  Aeeonl- 
ing  to  the  latter  mode  of  (Ictuminiiitisn  one  hydrogen  atom 
would  migrate  and  form  ammonia  with  the  last  aiiini  i  jjroup, 
leaving  diazobenicnc  tmitic,  thas  ('.U  V:  N'.N'H.NII, 
Cs^s^s ^11|>  As  a  matter  of  iact  baih  Uecompasitions 
accar,  iha  latter  saaawhat  pffdoainating.  It  is  quite  easy, 
haiWBwr,  to  iaohte  topcreeal.  of  the  theoretical  yield  ofaioi- 
laide  Eqni-nralecntarialvrBted  aqneoos  solntions  of  hydrazine 
■iulf  hatc  ir.i]  (na.'ohcnzene  sulphate  arc  mixcl  ami  poured  into 
a  J  per  cer;'..  solution  of  sodium  hydrate.  A  turbidity  is  at  once 
produced,  v,\i.ch  eventually  coalesces  into  an  oil.  This  is  ex. 
tncted  with  etiier  and  ammonia,  expelled  from  the  aqueous 
solation  by  boiling.  The  liquid,  which  contains  the  sodieni  salt 
«f  aaotmide,  is  then  rondcre  l  slightly  ncid  with  salpbariic  acid 
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and  distilled,  wlicn acomide  passes  over  along  with  the  ^lcan. 
The  ethereal  extract  ooataiai  theaaHiBe  tesether  with  diazo 
beniene  ioitde  pndaced  aeeonliag  to  the  teeoad  anode  of 

decomposition. 

,\i)l  K^  from  the  Marine  Iiio!i"i.;ical  .Sta;ion,  I'lymouth. - — '1  he 
arrival  of  Midsummer  renders  desirable  a  summary  of  the  re- 
cords which  have  been  made  la  this  paragraph  during  the  past 
six  montha  of  the  bneding  seasons  of  marine  animals  at  Ply- 
moBth.   The  lecords  (wve  approximately  indicated  the  evm- 

mrrii :  i/uti!  of  the  brcedinij  ^ea>ons  ;  hut  it  should  lie  premised 
thai  la  the  i;rcai  majority  of  inslaatcs  the  period  of  reproduc 
tion  is  proloiii^ed  thmuglioul  the  summer  months,  and  i<  already 
at  an  end  only  in  a  few  isolated  cases.  The  following  have 
been  recorded  :— The  Gymaoblastic  Hydroids  TVteAvM  itHit, 
ClatMt  muliucrnit  and  tortim,  Eudrndrimm  nmmm  and 
eafittart,  together  with  the  Anthoaedwe  RatMitm  «tl«pumlat* 

(now  ovcri,  j!^'u^iini:  I'Un  i.i'nosa,  Ampki'u  ina  Tt!anij,  Sr.r'ia 
I  fiih'tit-ra  and  IU'>ui^'jtA,   i'odtHoryne  carnm  and  Corymi/i/Im 

i:u.'aiis  ;  the  Calyptoblaslic  Hydroids  //a/fcinm  {AalrcinwH  and 
I  BmhU),  iHiimmUtria  tttacta  and/iMMO/e,  AnU»»mlaria  rvmem 

and  wiffliinsM,  StrtuUrtU*  (ti^*),  Stwtmlmnm  mrgaOtm  and 

fimibt^  ifyiMimtuiim  {JUtat*),  Gtmothyraa  I.ov<Hi,  together 

with  the  Lept04BedlU«  Ofir/iAr  tucifera,  Clytia  Jokmloni,  Irene 
f.^'.':i.-i\ui,  PHiatidium  X'ariabUt,  Lardtte .  rn  sal.i,  Thaumantiai 
octuna,  Jar/tfiii,  and  ThotHpsoni ;  the  Ctcuupliuiv  Hormipkora 
I  plutntia  ;  the  Actinians  Ceitanthut  (Arachnaclis, — now  over), 
j  Uakvmpa  ckrytantMimm,  Certus  pt^ummiahUt  Btutedts  vtrrn' 
i  e»sa,  Cfrtiefiut  fittiu  and  Aoinis  tpdm  ;  the  Nenettiaee 
,  Cephalothrix  Imtarii  and  iioailatti,  Amphipgrus  tiiisimtilimr, 
,  Riches  ( =  fulcktr  of  previous  record,  March  30),  Xemerttt 
'  Nteui,  and  lAnem  obscurus ;  the  I'oljch.i  ia  PhylloJoce  ma- 
I  <ulata,   CitiiUuiui   (irratus,    Polydera   {/lava  '{),  Sahtllaria 
spinuhoa,  and  various  Ttrthfllidiz  and  Strpulidtt.    The  Poly* 
noid  lame  which  swarmed  in  the  Sound  in  the  early  Spring 
are  no  longer  to  be  obtained.   The  MoOnsca,  Cfvstaoea, 
Kchinoilcrriiita  and  C'hordafa  will  be  siimnmri^ed  next  week. 

Thk  aUUitions  to  the  /oulogical  Sociciy  'ii  GaiJens  during  the 
past  week  include  three  Peba  Anna  illlos  {Talusia  ftba,  <J  d  9  ) 
from  South  America,  presented  by  Mr.  Woodbine  Paii&h  }  two 
Bnsiliaa  Cariaaias  {Cariam*  tritiat^  fran  Panga^,  preicntad 
by  Mr.  A.  E.  Macalister  lladwen ;  five  Spotted-billed  Ducks 
[Anas  p>^til<trhymha,  4(J  1  9  )  from  Iitdia,  presented  by  Sir  E. 
C.  Hui  k,  L'.M.Z.S.  ;  a  Guillemot  {/omrta  t'LuU\  British,  pre- 
sented by  Mr.  T.  A.  Cotton,  F.Z.S.  ;  two  (  hilT  charts  {Phy!- 
httPfus  rufui),  two  Vellow  Wagtails  (.1/,^,;. , '.'7  British^ 
praaeated  by  Miss  McGili ;  a  Naked-necked  Iguana  (IgtuuM 
MiMtu$imm)  from  the  Caleaa  Idaadt,  West  ladice,  preaeatcd 
by  Lady  Blake  ;  a  Lobed  Chameleon  ( ChaiuirleoH  parz'i!o/>us) 
from  Darbenon,  Transvaal,  presented  by  Dr.  Percy  Rendall ; 
two  Capyharas  (//)  J'»-<vAjrr«/ (•a/_)'A<s; (J I  from  South  America, 
purclj,iM:<i  ;  an  English  Wild  Bull  {Bos  laurus,  vor.},  a  Bujrrhcl 
Wild  Sheep  (Ovis  ImrrM,  9  ),  a  Derhlaa  Wallaby  (JKi/iwaArnif 
dvhamut,  9 )  bora  ia  the  Gardeas. 


OUR  ASTRONOMICAL  COLUMN. 

\  Nlnv  VARiAi:t-ii  rii'.Nrs.-  -In  jihotojjraphing  the  region 
id  a  Cygni,  Dr.  -Max  Wolf  (  I  no  -K.-'Hi  .a.(i:  Acuhriikla.  No. 
316^),  orj  cxanitnir.f;  the  jilaici,  hai  found  a  new  varsat'lc,  iu 
position  lor  1S9J  o  licinj^  K..\.  2oh.  47'.;iii.,  I  H-cl.  +  .t>  4'* - 
The  star,  he  ^ays,  very  easy  to  find,  lying  as  u  dues  m  the 
south  iit;lil-an^;le  corner  of  a  right-ar.gled  triangle,  the  stars  in  the 
other  curacrs  being  B.D.  stars  +  45 'Jjoo  and  +45'  330X 

The  brightacas,  aa  abtaiaed  ftom  the  plates,  gave  thefollowiag 
numbers 


1890 
1891 
1891 
i<93 


Dec  ti 

^ept.  1 
May  14 


•J 

12 

12 
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+  u  J4  S 

11  40*6 

12  ts 

12  3r6 
ta  56-5 

13  ai'o 

»3  4S'« 

14  S7 


FtHLAY's  COMKT  (18S6  Vlt.).— The  foUowins  ephemera  for 
thu  comet  u  fioatlniMd  fm  Adrmti^hm  I^Mthtmt  No. 

i^.  M.T.  Fmrit, 

•  393.  R.A.  apfk 

h.  m. 

JUQC  23        ...        2  19  I 

%Z  ...  31  47 

«4  -•  »8  33 

25  ■  33  «9 

26  ...  38  4 

27  ...  42  SO 

28  ..  47  35 

29  ...  52  20 

The  comet  during  this  week  lie*  lywatds  ihc  voulhcm  part  of 
the  cjnstetl.itioa  of  Aries,  passing  near  Aries  3!S  or.  ;ht  26ih. 

A  Bkicht  Comet?— a  telegram  which  we  have  received 
from  Kiel  contains  the  following  data«h4liiiwd  OB  JwieS  «ad  IS 
with  regard  lo  a  probftUe  camci  :— 

««9j.  R.A.  Did. 

h.     ID.  o  , 

Jmiies      .  .       9  571      ...      + 14  2' 
IS      ...      10  4*3      ...      +20  56 

Tbii  oljecl  Set  eomtwlim  in  the  ngioo  of  «  Lconie. 

Obsp.rvations  of  Nbbvla— In  Atimimbeim  Ifrntk' 
ritkttn.  No.  3167-68,  Dr.  Jtidoir  Spiuler  cimnttniiicUn  the 
obwrmtioas  ol  aebala  th»t  l»  baa  recently  made  with  the  27- 
iaell  Gmbb  retractor  of  the  Obacrvatory  in  Vienna.  He  also 
eompuco  the  btigblncHes  obtained  hy  him  with  those  in 
Dnyer^i  new  Goncnl  Catalogue  ot  Nebulx  and  Clusters.  In 
•ddilion  to  the  mean  places  Mtheae  objects  and  of  the  eompari 
■OMttars  employe<l  for  theytami89l  and  i893,1ie  (ivcatcveral 
notes  and  a  plate  Ulustratiflc  manj  of  the  nebnls. 

JaM  fiw  Mme  paitieiilan  sboat  Ihe  Yerlcea  tdempe,  from 
fibiidi  tm  maico  IM  folloiriag  lew  aolcii  Th»  great  t»be  pier 
■ad  dockwork  m  bdiig  hmlt  by  VLmn.  Warner  and  Swascy, 


Um  nokeri  of  tlie  Lick  36>iiKh.  Tho  oohmn  will  be  made  in 
live  aeetioa*,  each  teciioa  except  the  haao  ooa  (which  will  weigh 
•boat  18  toot),  weighing  about  $\  lona  each.  The  column  rise-. 
31  Jieet  4  inche»  from  the  base,  fhe  pier  head  weighs  5^  tons  ; 
thns  the  total  weight  of  the  column  and  head  reaches  about  45 
tooa.  The  polar  axis,  which  is  of  steel,  is  1$  inches  in  diameter, 
1}  feet  long,  and  weighs  about  3i  tons,  the  declination  axis 
measuring  12  inches  in  diameter  and  weighs  1}  tons.  The 
length  ol  the  sheet  steel  tube  (exclusive  of  eye  end)  measures 
62t  feet,  its  greatest  tli.tiiieler  rcichini^  52  inchc;,  and  weif;h« 
6  tons.  The  local  len>;th  ol  the  o'jjf  c.ivc  is  aUjui  64  feci.  All 
quick  and  slow  motions  and  clamps  c.ui  t>e  o)ier.ncii  cither  from 
the  balcony,  eye  end,  or  floor,  by  hand  or  by  clcclricily  as  m.iy 
ae  require<l.  The  floor  will  hr  an  clcvalinj.;  une  like  thnt  at  the 
Lick.  The  telcscujic  wei^;tis  :n  nil  "5  tons,  and  .in  idc.i  of  iis 
size  may  be  gathced  from  thr  tact  that  "  when  the  telescope  is 
pointed  lo  the  zenith,  thr-  ulijcci  <;lnvs  will  bo  73  feot  IB  the  air, 
or  about  at  high  as  a  seven-story  bouse." 

1  iiE  Smithsokiak  Rbpokt  for  Year  Ending  189a.— 
Among  the  many  interesting  points  to  which  Mr.  S.  P.  Langley, 
the  secretary  of  the  Smiihionian  Institution,  rcfcr'i  to  in 
this  report,  we  note  the  following  :  The  iniithioman  Astro- 
ptiysic.ii  t)bscivaii>ry  sitll  occupies  the  "  timporary  wooden 
vhtUer  uri  thi-  t;inunii*."  Although  the  money  for  the  perma- 
nent liii'.lilinj;  ts  in  h.in'i,  llic  Instituimn  is  only  wailing;  lur  tlic 
ac'.ion  ol  Con;;re->.s  li>  prus-xlo  a  site.  With  respect  to  ihr  work 
that  i»  Sicing  ilonc  and  is  [ir'ijiipsed  for  llic  futi;re,  Mr.  Lani;lcy 
makeii  a  special  retcrenee.  I  lie  branch  ol  astronomy  to  w  hich 
the  resources  of  the  Observatory  will  be  devoted  will  hv  that  of 
exploring  the  greal  unknown  rcfjion  in  ihe  infia  lod  ciiU  ul  ilic 
spectrum  by  the  method  recently  imi>roved  by  .^Ir..  Langley 
bimscH.  l  lic  itccreiury  refer;.  <ii^a  >umu  lciit;th  lo  the  recent 
gift  of  200,009  dollars  to  the  Institution>by  Mr.  Thomas  George 
Hodgkins,  of  Setaukct,  N.V.,  the  ioletcst  on  100,000  dollars  of 
which  is  to  be  used  for  the  geoenal  nupCMes  of  the  Institution 
00  the  "iociease  and  diflusion  of  knowledge  among  men," 
piovidcd  that  tbc  iotcratt  oa  the  feflaaiiider  be  ined  is  th«  iafca- 
t^atioa  of  the  prapaitim  of  atnoaphcrie  lit  eottridand  is  tta 
very  wideit  lelallouabip  (o  all  bcaaehea  of  that  aeieace.  The 
report  oowaiot  the  renit  of  aeveral  commuiotioai  00  the 
aotject.  At  some  leni^th  itt  treated  alao reporia Oft  th«  Natioaal 
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Zootnpic.il  Park,  which,  by  the  way,  seems  to  be  in  a  no',  very 
floiiri%!iiri^;  cotidition,  oti  tlic  finntieial  aid  given  to  RcM-arch,  the 
NatUHial  .Mu'OiLtn,  lliucan  of  l.i hnolTjjy,  Src,  which  we  must 
pass  over,  as  they  do  not  appL-ilairi  <lirectly  lo  ilu>  s-.d  icct  of  this 
column.  (.Jrie  point  we  must  refer  to  is  1  he  proposed  plan  of 
publishing  a  work  on  the  moon  winch sh.ill  represent  ihe present 
kno»Icri^e  of  her  physical  leatuics.  I  he  I nsjitulion  is  already 
in  c  i:ijnniru:vlii.n  wiih  sdmc  of  the  leading  observaUn  les  ot  the 
wuild,  aiitl  It  IS  l<cipeii  ihiu  "  a  serien  of  pliotographic  tcprcsca- 
tations  of  hitherto  unequalled  sue  ami  definition,  which  shall 
represent  the  moon's  surface  as  fai  as  possible  on  a  definite 
scale,  and  entirtly  wiiboot  the  intervention  of  the  draughtsman." 
We  heartily  wi&b  the  oo'irorkm  in  this  scheme  success,  for 
faa»o  «e  not  Roir»  with  the  present  state  of  phoMgnphgr  and 
iiiie  tBHromeati,  a  good  haala  to  teork  apoo. 


TH£  aORPHOLOGY  OF  THE  VERTEBRATE 
EAR} 

I.  T'HISclahoimteBadiBporlaotiiiooagnipbmoaopoUwathe 
*■  first  two  parta  of  tho  ciBlh  volume  of  the  fottrtuJ  tf 
Marfkology.  1 1  is  the  tecoDd  of  a  projected  series  on 
"Vertebrate  Cephalogenesis."  Its  predecessor araa  pahliahad 
in  the  same  journal  two  years  ago,  and  the  instalmeBt  oowander 
cooaideration  has  been  aniieipated  by  three  shorter  commttnica. 
tloaa(Nos.  5,  7,  and  8  of  the  Hlerature  cited)  of  a  distinctly 
sensational  character.  The  320  pages  of  contents  are  illustrated 
by  36  simple  woodcuts  ;  and  by  12  magnificent  folding  plat«, 
printed  in  colour,  and  bearing  the  charmed  names  of  Werner 
and  Winter. 

The  monojp'aph  is  snbdtvi<le'1  into  six  sections,  with  1  re- 
caputulalury  one,  and  is  based  upon  the  morphological  study  of 
the  ears  01  adequate  representatives  of  le-ndirg  classes  and 
orders  of  vcrleliratcs,   and   upon  experimental  ohscrvaiions 
chifdy  involvirif;  the  |  i^'  sinrl  cat.    The  nuthor's  work  bears 
cveiy  trace  of  extreme  laution  in  manipulation,  and  he  lays 
much  stress  ujini  (lece|iiivc  ell'ccts  prorhiced  by  the  aclion  of 
reagents  — I'or  oxaui|ile,  the  knobbing  and  apparent  c.illar-for- 
malioii  met  w  ith  in  the  hair-cells  of  the  avian  baiilar  or^Ati. 
In  seckini;  to  correct  certain  kindred  errors  which  have  arisen 
during  the  work  of  bii  predecessors,  the  author  concludes 
that  Ketrius'  "  nerve  plates  "  of  the  avian  labyrinth  are  "  products 
of  the  maceration  process"  ;  (ii.)  that  the  "horseshoe  6gtire," 
which  the  same  investigator  attributed  to  the  manmaliaa  haii^ 
cell,  n  an  "  optical  effect " ;  (iii.)  that  the  contiooity  b*- 
iweea  the  pillar-  fibres  and  basilar  manhiaM  deicribed  by  Noel 
"does  nl  oxitt  " :  and  (iv.)  that  the  haaUar  imiiibnnic  ttadl^ 
defined  aa  "a  modified  pottioa  of  tbetkto  of  ih*  head  wMeb 
forms  first  and  iaat  the  doornpon  which  the  aenae  oisaaa  reat 
is  not  elastieenoqgh  "  to  serve  for  the  transmiaaion  o7  the  delicate 
undulatioM  whuh  it  has  been  supposed  to  trammit."  While 
denying  the  presence  of  "  spiral  nerves  "  in  the  cochlea,  he  con- 
cludes that  the^  "exist  in  the  living  condition  as  delicate 
walled  bat  relatively  large  lymph  channels  "  ;  and  concerning 
the  Tory  involved  question  of  relationship  between  the 
nerve  fibres  and  hair-cells,  he  asserts  that  the  ultimate  fila- 
ments arc  "continuations  of  the  netve  into  the  hair  processes." 
The    "  roembntnn   tectoria"  of  the  mammal  is  said   to  be 
but  a  "  cupula  terminalis-like  structure  produced  by  the  gluing 
together  of  the  hairs  of  the  "^cnsory  cells  of  ;he  ortj  in  of  Corli, 
and  the  breaking  away  of  the  whole  from  the  cells  wiiich  bear 
them";  and  it  i«  incidentally  reniaiked  that  as  found  in  ordi- 
nary prep;ir:itiutis  it  is  but  "an  artif.ict  produced  by  tlic  use  of 
reagents.  "  1 1 ,)»  ever  much  disposed  to  .iccept  tins  very  rcvcd  iiuon- 
ary  deduction,  we  await  confirmation  of  certain  of  the  avithor's 
detailed   obseivaiiDiis,   before  fully  ac.puescini;   in   the  )>elief 
that    "the    tncmbrana  tectoria,    the    memhrana  reticularis, 
Lorwvn  berg's  net,  and  the  three  or  four  mam  trunks  of  the  system 
of  spiral  nerm  of  the  cochlea"  ao-called,  ate  one  and  nil  pare 
arlifacit. 

lo  the  coarse  of  his  inquiry  Ihe  author  has  been  led  into  a 
reexamination  of  the  detailed  relationships  of  the  auditory 
nerves:  and  in  this  department  he  has  done  a  lasting;  service 
by  sufhciently  empbasixiog  Urwchet's  long-recorded  discovery 
that  Ihe  audltoty  ncm  of  hhw  is  '*  divided  into  two  branchea^ 
each  of  whidi  snppliei  lemicircnlar  canal  organs"  («.«.  that 

'  "A  Cl  ii  ril  1  i  r  I  I  1  .VIorphMoiy  of  ihe  Vcrltliratr  K«r.  wiiS  a  Kt- 
eoastdcraiion  of  u>  Fuaciiont  "  Ity  Uowanl  Ayen.  DirMtor  of  the  Lake 
IjtlNsatary,  MflwaitkMk  Wi*..  V.S,A. 


Digitized  by  Google 


June  22,  1893] 


NATURE 


tbie  posterior  ampulla  is  innervated  from  the  cochlear  nerve), 
tb*  nnfortanale  bearings  of  which  upon  certain  much  more 
recent  physiological  speculations  be  u  not  slow  to  point  out 
(p.  148).  Ttie  thanks  of  all  teachers  are  similarly  due  to  the 
author,  for  having  intToduce<t  the  peculiarly  appropriate  terra 
*ama"  for  that  ^tccond  and  nun-sensifcrous  enlargement  of  the 
can»H  tsw.  with  in  rbe  lower  «ad  the  highest  dM*e>  of  vcrte- 
hrati',,  an '.  tur  iiit-  sabstttaUoB of  **cst«taal"farthe mislMdiiig 
"  hontorital  '  canal. 

One  very  remarkable  discovery,  which  the  asjihor  cJcal^  wiih 
only  too  casually,  is  that  "  in  many  form-i  of  !•  i.-v-miiSnini.ht  the 
ear  contains  scarcely  any  crystah.  ar.  1  n-i:  unlrc  jucntly  sand 
grains."  The  imere*!  of  lhi»,  !>)•  ,i:i;ilaj;y  lo  [Itn-fii'^  Well- 
knC'M  n  experiment  j1  i)l)si-rv;»l  luns  u|:i>n  ihr  l  >cca|)i>il  Cruitacca, 
Will  ^.ilficiciilly  ;i(i[i<;al  1m  all  l<jj;ivls  ;  ani!  wc  sir.cciciy  hope 
the  auih'.T  wiil  catly  tiitnish  tis  wit h  ;iari imlais  concerning  it. 

li.  KevoluUuuary      may  be  »umc  uf  the  author's  conclusions 
above  cited,  the  refrain  of  the  major  part  of  his  morphological 
inquiry  u,  on  the  whole,  no  less  so.    It  runs  as  follows 
"iliere  caa  be  n«  doub;  that  the  internal  ear  develops  from 
superficial  canal  organs'* ;  thai  it  is  primarily  subdivided  into 
aatefierttidpaMaiiarpoMiaai;  aadtbala  "tttafaldbiortion." 
ander  wMeh  Ute  gnat  dafcbpneal  of  the  codilea  drags  the 
poiterior  half  dowawardi,  baa  "  perhaps  mora  tha«  anything 
alia  "  deceived  us  and  "retarded  our  progress  in  the  knowledge 
oif  the  significance"  of  its  parts.    Thus  it  is  that  the  author 
gncs  definiteness  to  a  view  which,  although  it  unconsciously 
dawned  with  Leydig's  recognition  of  structural  similarity  be- 
tween the  auditory  and  legumenlal-canal  sense-organs  of  the 
Ichlhyopsida,  was  first  definitely  formulated  by  Beard.  He 
takes  his  stand  upon  Beard's  brilliant  generalization,  as  modi- 
fied by  the  acceptance  of  Froriep's  interesting  correction  (p. 
314),  an<i  l<y  certain  considerations  .irising  out  of  his  own  in- 
quiry.   In  ihf  performance  of  thi';  task  the  author  ha«  heen 
shoulder  111  •.hi>Lilder  with  Mr.  Allis,  co-cititor  and  joint  foumlcr 
of  thf  7.  «/ J.' ,'/*.1/i»r/'if'.' i^')',  and  liuihijr  of  one  of  flic  timst 
remarkalile  [i.ii-crs  which  ..i  ]'^f.^>  h.ivc  yet  bnrnc,  viz.  that 
upon  "  The  AnatDuiy  and  J>evelopiiicnt  of  the  Laterul 
System  in  .-\:iiia  Calva,  ' duly  noted  in  these  pages  I  .N  at  I' K K, 
Aug,  2'),    iH8i»i,  .-xnd  nuthintj  is  more  apparent   than  th»i 
he  has  suu^jht  to  extend  the  laws    \A  jjrowih    whioh  Allis 
diM-.iveteci    foe    the    lateral    line   tir^;aiii    to    the  internal 
auditory  one.    His  leading  dtduclion   that  tl,c  la^t  namtd 
iUuciure  consists  of  "a  symmetuul  group  '  uf  the  organi>  in  . 
(question  chiefly  rests  upon  the  following  discoveries  and  allega- 
lioos,  apart  from  any  question  of  general  structural  resemblance 
batvean  the  two,  vis.  0')  the  lineally  recarring  (antero- posterior) 
wjam0Xf  at  th«  paru  of  the  labyrinth ;  (ii.)  the  duplication 
M  the  cadoljrmphatic  dacii  la  CycioaUHBet  and  sonse  IfluaMi' 
bfMChs }  (Ui.)  th«  double  and  lepctilional  aatase  ot  the  anditoiy 
ncsve— lJut  being  fcgiuded  as  a  deiivativa  of  "two  diatiact 
cnnial  acrvet,"  eonaisihw  of  as  anterior  (atricalar)  fasdcnlvs 
in  anailOBSOsis  with  tho  nteial,  and  a  posterior  (cochlear)  one,  , 
nUlcr  in  astomosis  with  the  glossopharyngeal,  or  totally  inde-  : 
paadaat ;  aad  (iv.)  aa  attempt  lo  show  that  the  m<ui,/a  atouitic« 
sn^«r/l>isan**abaTtiveiecoDdhoriionial canalorgan."  Although  { 
incUoed  to  aeoept  the  general  tenor  of  the  author's  broader  1 
morpbolopcal  conclusions,  we  cannot  concur  in  the  last  cited  1 
one.    He  formulates  it  almost  entirely  upon  the  study  of  nerve  I 
distribution  ;  and,  by  his  own  showing  (pp.-z8,  29)  the  sens! ferous  I 
area  in  quf-tion  might  well  have  had  an  independent  origin,  I 
The  cdm-Ji:  .iiJii  doc*  not,  however,  irialer;a)ly  niteot  llie  aui hi)r's 
dictum,  and  m  respect  to  it  he  seems  :u  have  been  carried  away  I 
by  a   bias  in  favour    of  A II is,   which    clscwht-re    reappears  ! 
(pp.  275,  277,  and  2831,  anil  c^l'ln■.nate^  in  the  unwarrant- 
able assertion  I  p.  jo.S  that  "the  semicircular  canals  of  the  ear 
are  simply  rfiii:.ant>  uf  tli>_'  can.  I  *y^1^.■^l  of  tin-  surface  "  (p.  318! 
"not  kn<j*n  to  hav<:  any  other  fuiiution  *.ha:i  the  <>iie  inherited 
from  their  ance  tfirs,  \  i;.  thai  of  »civit>g  Ai  mechanical  pro- 
tecKiis  of  the  sense  (ir^;.in5,  "  and  that  they  are  to  be  classed  with 
s^uch  >irui.iuic:>  A-i  valves  in  the  horizontal  veins  .    .    .  the 
vermiform  appendix  .  .  .  and  atavistic  muscles  "  (/;V).  Having 
sought  to  sb»w  that  the  "canal  organ  hat  been  gradually  losing 
glOBDd"  during  the  png|«a  of  ocseeat  with  aiadillcniiaB,  lha 
aaihar  argues  (p.  235)  that  ihefHtnta  hawan  car  "  will  not  retala 
■Bch  die  than  the  cocbica  "  I    What  of  the  adherenu  to  the 
bagpipe?  We  would  teeoawaead  a  periodical  examiaation  of 
thaireanto  the  author's  notice.   Statements  of  the  order  here 
eommanied  upon  are  indictlive  of  haste  aad  over-cnthttsl.%sm, 
lAile other;,  to  the  effect  that  (p.  47)  ^'thccdli  involulcd  withlfae 
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I sensory  structures  "merely"  serve  as  a  lining;  of  the  auditory  caaa' 
chambers, "  and  that  the  otoliths,  which  ihry  tecrete  (p.  309) 
"  arc  to  be  considered  asessentially  foreign  bodies  .    .    .  tolei" 
ated  because  of  the  impussibillly  uf  getting  tid  of  them  .  . 
I  and  the  result  of  the  secretive  action  of  the  ectoderm  cells  whicii 
I  in  ancestral  forms  prodnecd  the  saifaee  scales,"are  little  short 
I  of  nonsensicil. 

'  With  Krils.ch,  the  author  regards  the  Savi's  vesicles  of  the 
/^,r.'  rVfj  as  tterivattves  nf  "the  wiilespread  open  canal  type  " 
ot  oit;an  ;  ui  l  hy  no  nuarii  the  least  striking  portions  of  his 
treatise  ar-  llio>c  in  he  atteropts  to  prove  (i.  J  that  the 

I  seniK.rcu;.!!  lui  h  ol  .l/rai',d'  is  ' '  corir.iced  of  the  anterior  and 
'  pi  sicnor  vertical  canaiii  ol  the  (jriairio^touie  vertphrate  ear  "— 
deducing  an  argument  in  favour  of  the  nun  d'-j;cneracy 
I  of  the  Marsipohran<hit^  ^nA  (li.)  "that  a  couii'.uis  iii  of  the 
'  ears  of  Myxiiie,  I'elronnyzon,  Dasyatis,  Torpeiin,  ^nd  Man 
I  clearly  show%  the  connection  of  the  [endolymphaiicj  duct  with 
I  the  utricular  and  sacutar  chambers  lo   he  a  flMdanental 

condition,  and  not  a  secondary  acquirement." 
I     HI.  That  the  pbysiologiGal  aspects  of  the  antbor't  inqniry 
'  might  be  expected  to  be  oo  ten  teasathmal  lhaa  the  morphdo- 
j  gical  one*,  is  mlBcleatly  clear  Aom  his  earlier  KmsiM  (paaipblet 
I  No.  7  of  liteiature  cited)  that  (p.  8)  "ahea  one  CMMdetathe 
\  tmly  wonderful  auditory  powers"  of  the  mocking  bird,  "it  be* 
I  comes  evidcst  that  we  must  seek  for  some  explanation  which 
does  not  involve  the  pisno-stiing  hypothesis,  "  and  that   p.  9) 
"it  is  perfectly  obvious  that  we  do  not  need  an  internal  ear  tn  the 
vertebrate  organization  for  the  perfect  exercise  of  the  function  of 
equilibration,  since  in  AmphiOXtia  the  organ  is  absent,  and  in 
higher  forms  the  auditory  nerves  may  be  destroyed  without  des- 
troying this  function."  I.ittle  wonder,  then,  that  the  author  should 
denounce  both  the  "statical"  theory  of  C.nlti,  and  the  more 
recent   "dynamical"  one  of  Cyon,  i'r.;m  Brown,  and  later 
expetimenialist?.    His  attitude  towards  ihe  majority  of  his  pre- 
decessors is  lor  exjiiessfd  in  his  remark  that  "  all  the  pheno- 
mena following  canal  trctioo  in  mammals  and  in  birds  are 
nothing  more  than  the  rtMd-'i  of  brain  tctioo*  *ach  as  are 
entirely  inadequate  to  expl.'dn  "  them. 

Availing;  hiir.Tclf  of  the  ot)icr\ atior.s  of  Mun);,  that,  whereas 
in  ibr  doj;,  destruction  of  the  ear,  niiich  may  Icr^tl  up  to  fatty 
de^;enrtat.on  of  its  inner  cor.si ittu  nt,  is  "  alway-.  followed  by 
di/.rinci>s  and  e<|uiliUiativc  lii^luibances,  such  di>turbjc:ct:^  do  not 
a  1  pear  when  the  cochlea  is  preserved,"  and  of  others  akin  to  them 
he  concludes  that,  provided  the  semi-citntlar canals  "  have  a  func- 
tion, it  is  not  either  statically  or  dymwHcally  njaiUbiativc.** 
Reference  is  made  toSieinei^e  important  obietvntioB  that  tahather 
(ia  the  tharh)  "tbo  MmEeireular  caaula  were  lanaved  or  n«»" 
diitutbUKaof  lha  ctaUthi  covering  the  alrlealar  sense  orgaa, 
invariably  instilated  ratling  movements,  usually  towards  the 
•lile  dittvrhed ;  bat  tbeiwthor  is  silent  concerning  Engelmann's 
attempt  lo  assign  distinct  functions  toihe  crisi.-e  and  macule 
with  iheirf associated  otolithic  masKi.  Indeed,  his  opening 
statement  (p.  2^7)  that  "we  have  very  slender  foundation  for 
forming  finitl  judgments  of  the  lunciional  relations  of  any 
pans  O?  the  internal  ear,  und  that  at  present  what  we  impera- 
tively need  is  not  s|  t  .  o.inon,  but  <sf<iiin(Hlati\>n,"'HK\\  defines 
our  position  to-day,  when  the  sum  of  the  author's  own  experi- 
mental observations  are  taken  into  account.  The  physiological 
section  of  bis  work  is  much  wt,iker  and  Ift^  entemive  than  its 
morphological  ally. 

IV.  Th<»  asithor  to  he  rniii^ratulated  upon  sn  unusually 
speculative  trenli>e,  enihsjdv  iiif;  a  sijiisiralum  of  solid  work.  .\» 
a  "paper  '  it  is,  m  ;is  bulkiness,  a  sort  of  awful  example  fit  to 
rank  with  that  of  his  countryman  Mark  on  the  e^g  of  Limax 
camftitris  (/^'uU.  Mt4!.  O'mf'.  Zi\!.,yo\.  vi.,  445  pages  in  all). 
The  publics!  i  jn  of  s  itli  voluniinom  treatises  in  any  but  book 
form,  providcU  v,il\\  an  uOidytical  index,  is  unjust  to  both 
author  and  reader.  It  i«  a  grois  mistake,  and  the  author  haa 
but  himself  to  thank  if  he  escapes  proper  recognition  in  conse- 
(juencc.  Much  of  the  said  baikiacsa of  the  present  tieatise  it 
due  to  the  incorporation  of  needlessly  lengthy  ciiatioBS 
from  foreign  arritcrs,  which,  permiisibla  ia  a  book,  ate 
out  of  place  la  a  "paper"  Intended  for  speeiallsl*  pos' 
aessing  a  fall  kaowtedgc  of  current  literature.  We  could  have 
wished,  iiutead  of  these,  a  recognition  and  an  explanation  of 
topics  untouched ;  for  eaampic, «  the  circular  condition  of  Ihe 
posterior  canal  among  the  depressed  H.iioidei,  which  the 
author's  remarks  on  pp.  13,  16.  222,  and  22j  by  no  means 
sufficiently  express,  and  which  is  inexplicable  on  hi*  belief  that 
"  the  mechanical  forms  active  in  the  motleliing  of  the  ear  ate 
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(jt  the  n>0>t  p.irl  ;  inherited  tendcOc;<-' -  i  f  cr\[  i:;r(iwlh 
acquired  a«  legacy  iroiu  the  rnnal  orfjm-.  ol  ;hc  ^urfacc-"' 
Arnong  iuipurlniii  ;'i]ui:-  whtcli  the  .luilmr  irjiorc--,  u|>rr. 
wh;ch  we  coulik  havt  s^iiiittl  liis  opaiijn,  arc  Chatm  s 
alleged  "li«covery  of  all  intermediate  stages  between  the 
rod-bearing  and  ciliated  celli  of  the  Bwrachian  auditory 
evitlieliuni,  and  the  views  of  Engelmaiuii  Chun,  and  \'vet 
Delage,  aritioj;  frooi  the  exMrimeBttl  ttudjl  of  ihe  otoliths  in 
CteaQiilMr*,  MoUmm.  wmI  Cmitaen.  tiM  latt«r  mc  by 
no  me»ni  reeoacflabk  with  tfa«  ftttlWt  bold  MMrtion  I  bat  "the 
runetioos  of  the  ololithiere  eoiireljr  nnknowo."  In  dealing  with 
the  "chalk-MCs"  of  thenmphilMa,  the  author  renarki  (p. 
thst  their  "  morphological  as  well  as  physioUigical  slgoilicance  " 
u  stitl  unknown  He  ignores  the  fact  that  Lenbo»tek  ha«  shown 
them  !n  'nhtilnr  ;^!:itir(«  and  named  them  ;  and  this  is  very 
lemarkal^c.  a-,  while  !ic  makes  no  mention  of  that  author's 
paper,  he  acitnowiedges  one  bj  Coggi,  in  which  it  receives 
ample  recognition.  C.  8.  H. 


PERSPECTIVE  AND  COLOUR. 

T  N  Jiratii,  Pan-;  I.VI.  .in  !  I. XII.,  uhiL-h   h.ivc  iiist  been 
published,  occurs  an  inlere«liilg  arliclc  \>y  i'ruf.  tinlhoveii 
(of  I.eyden)  on  the  juoduction  of  shadow  and  perspective 
cffeCK  I'v  difference  of  Colour.    The  foUowint!  is  an  account 

of  '  111'  /ih'  nomcna  ;  — 

l.hlVctence  of  colour  rtsay.  iir.iior  ccil.nn  tirmn- itrincf,  he 
the  c.tu<e  of  nil  apparent  <i:nrri nee  in  ih-inni.r.'  To  uiiscrvr 
the  phenoinenon,  It  IF.  only  ncce!><iafy  to  glue  tlilicrcnt  coloured 
figiirei,  such  a»  letters  of  lilue  and  of  red  paper,  to  i  soteeri  of  i 
black  velvet  and  to  lof>l;  ;it  ihero  from  a  stiitahic  fli  -t.incc.  In 
the  ex]Vetiment  about  'le-:  Kuniiui  k  iiuin;  li;l-,tjis  of  I 

about  eight  by  four  Liutiiiitlcrs  wcii.  uacd,  :hc  -crccn  being  1 
placed  a:  '>boul  three  meters  distance  from  ihe  observer.'-'  1 

I  nder  these  conditions  it  appeared,  both  to  Prof.  Einthoven 
and  toothers  who  he  interrogated,  that  the  red  letter*  were  nearer 
than  the  blue.  Oaviously,  the  phenomenon  might  be  eaplatned 
by  difference  in  accommodalion.  In  otder  tOM*  th« red  letter* 
distinctly,  a  g renter  amointt  of  accommodadoB  it  nceemary  than 
Id  focussing  (he  blue  one*,  and  the  greater  sense  of  effort  ntight 
aooouni  for  the  nr-iion  of  the  red  leiiers  being  never.  Inis 
accommodalion  hypothesis,  plausible  as  it  seenm,  cannot  how- 
ever bcacocpled  as  a  satisfactory  explanation  of  Ihe  phenomenon. 
Several  otMCtvaiioaa  tell  agaioat  it,  notably  this  :  that  there  are 
aboat  as  many  persons  who  see  Ihe  blue  letters  before  the  red, 
as  there  are  those  who  see  red  before  blue.  In  the  second 
place,  the  apparent  dil'terence  in  distance — so  distinct  to  binocu- 
lar vision  (ii<i,ippcars  almost  wholly  wii!i  'hv  cliiniri;  of  one 
eye.  Looked  at  wiih  one  eye  only,  anil  fur  ■••■■.r.c  length  of 
time,  the  letters  atipearetl  to  be  lying  in  the  same  plane,  but 
each  lime  that  ihe  miier  eye  was  opened  the  diserenoe  in 
distance  obtruded  itseK  irresistibly. 

The  amount  of  tlifl'eicnce  remains  constant,  and  can  l>e 
cslimatcil  with  considerable  accur.icy.  in  the  same  way  as  in 
making  a  .stcreoicoiiieal  ol -n  v.ii  lun  The  question  therefore 
iU^igcstcd  itself,  wnelhcr  wc  Imd  not  here  to  deal  with  real 
*teieo<.ciipy  ■'  The  answei  i  i  hi-  question  in  .^liirmative. 
Biiickt  has  shown  by  means  ul  a  simple  expcnmcnl  (hat  the 
retinal  intages  of  differently  coloured  points  arc  shifted  with 
rci)iect  to  one  another.  Lookicg  with  one  eye  at  a  narrow 
vertical  strip  on  a  black  baekgnoMi  the  npiicr  and  lower  Ibirda 
of  the  strip  beinc  red  and  the  middle  thlra  blue,  Brttdte 
Mrved  that  the  Uae  part  deviated  to  one  side,  the  two  red  part* 
to  the  other  aide.  By  cover isg  either  eye  alternately,  a  demtloo 
of  the  blue  and  red  parts  la  oppoHle  directions  will  be  observed ; 
and,  on  both  eyes  being  used,  the  notion  of  a  difference  in 
distance  is  proved  by  the  combination  of  the  two  images  in 
such  a  way  that  the  parts  that  deviate  to  the  nasalndeconstitute 
the  nearer  image  ;  the  parts  that  deviate  to  the  temporal  side, 
the  farther  image.  The  stereoscopical  cflcct  is,  however,  mote 
distinct  and  convincing  with  the  coloured  letters  than  with  the 
strip  used  by  Rnicke. 

The  cause  of  the  iclative  removal  of  the  dill°erently  coloured 
images  lies  in  the  ccoentrieity  of  the  pvpit,  as  maf  be  demon- 

I  I  lendCTs.   » 'e/emui.  lirUdAu.  3M,  CaM.  9.  Oggii/dtrt,  iMS. 
W.  FjiHboTcp."  SUicesea^fe  depcodand'aBt  dtglNBee  dacealaur." 

^  Verl'iwnKen  uiwr  t1iir»»iuk-ic  Wicn.  1M4,  )  AufL  B.  a,  S.  9;. 
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I  strated  cxi-ciimcnially.  The  pu|.iK  iviay  be  made  highly 
eccentric  by  covering  thenj  partially.  I'atlial  covering  on  ihe 
li.ii.il  side  is  equivalent  to  a  removal  of  the  pupil  to  the 
tcuiporal  side,  and  conversely,  covering  the  temporal  side  ia 
equivalent  to  removal  to  the  nasal  side.  With  a  nasal OOOentric 
pupil  a  shifting  of  the  dtfTerenily  coloured  images  in  one  diiec- 
tion  will  be  ofacerved  i  with  a  temporal  eeceatiic  papil  the 
shifiiag  will  he  in  the  other  dinetion. 

The  elftct  of  nn  aniliciBl  eecenliicity  nf  the  pndl  b  suprislag 
when  both  are  vied.  Anyone  who  sees  the  red  lettei* 
before  the  Uve  has  only  to  cover  his  pupils  symmetrically  on 
'  the  temporal  tide,  when  he  will  observe  ine  red  letters  retreat 
and  soon  appear  to  be  behind  the  blue.  On  covering  bis  pupiU 
syinmeirically  on  the  nasal  side,  the  red  le;iers  come  forward 
more  and  more,  and  seem  at  last  (experimenting  at  a  distance 
of  four  or  five  meters)  to  remain  several  decimeters  in  front  of 
the  blue.  A  person  who  sees  the  blue  letters  before  the  red, 
has  only  to  cover  his  pupils  on  the  n.-isal  side,  when  he  will 
oVi«m'e  'Mm  the  rtistance<^  change,  the  red  coming  forw  atii  .mii 
|1r-)i]uc  shnnkin^  b.ick. 

lately,  h  iwc\er,  I'r.  A.  D  Walter  has  found  that  on  re- 
pealing the  experiment  wi'h  .1  seemingly  flight  modification, 
;  he  nhtained  the  same  1  (Ifcts  with  one  eye  alone.  He  used  as  a 
lest  o'ljett  rings  of  blue  p.ipcr  on  a  red  ground,  or  of  red  paper 
oik  a  blue  ground,  and  loimd  that  the  na.sal  pupil  of  the  left 
eye  gives  the  same  appearance  of  circular  trenchci  or  taiHodca  aa 
does  the  temporal  pupil  of  the  tight  eye. 

This  observation  h.is  been  th«  m«ti««lO  a  BOW  thocM^ 
study  of  the  phenonitnon. 

(  »n  looking  with  the  right  eye  and  a  temporal  pB|HtBt  Icd 
iings  on  a  t>tue  paper,  the  tings  api>ear  as  circalar  hillocks 
when  the  paper  is  held  to  the  left,  and  also  tlopiiig  in  that 
direction.  One  seems  to  be  hMk'ing  against  the  dark  edges 
of  a  thick  ted  ring  fixed  upon  the  bine  paper.  With  a  nasal 
pupil  the  led  ringi  appear  as  drenltr  tiendictL 

The  phenomenon  is  the  more  striking  in  proportion  to  the 
puriiy  of  the  colonts  used.  The  pupil  must  be  made  suCEcicfitly 
eccentric  and  in  a  swtabledirectwo  oy  means  vt  a  black  screen 
thatoovcTtit  from  one  tide,  or  better  still,  bymeamof  attenooseic 
apparatnt.  The  popil  must  not  be  loo  narrow,  and  the  whole 
eye  should  he  wide  open  and  well  directed,  m  to  avoid  any 
partial  covering  by  Ihe  nose,  eyelid,  or  lashes,  ljutty,  it  h  not 
desirable  to  keep  the  ecccnlriclty  of  the  pupil  constant  for  more 
th.Tr;  a  brief  pcrn->d-  Fnr  if  oms  starry  at  the  rings  a  lot';^  tune 
w;ih  rntru've'i  ]>upiiv.  .nil  apprcci.i'. ion  of  ilistunce  is  last,  as  in 
so  many  ci-ses  w  heie  <inly  one  eye  i»  used,  and  the  rin;;s  niay 
I  even  sjciu  1  j  lie  in  a  jjlune  that  intersects  the  phine  of  the  blue 
I  paper  pirpeniliciil.irly.  If,  on  the  contrary,  one  shifts  the 
I  sciceti  I  IT  the  steno'.i.vic  aiiiaratui;  now  and  then  the  tinps  appear 
to  rise  nml  si.-|k,  anil,  iiri;1fi  the  alKivemenlioncd  coridttions 
the  risuij;  be  with  temporal  piupil,  the  sinkini;  with  na.sal 
pupil,  ami  i«  a  way  almo«;  as  iiinLinj;  .is  if  they  were  ieeo 
ktereoscupically. 

Prof.  Einthoven  provn  mathematically  that  the  explanation 
j  of  thephenomeoomialiMadlntheappcaraiMeofshiidowa. 

i  

i  THE  FLORA  OF  GREENLAND, 

'TN  1891  Dr.  William  H.  Btuk  aoeompaaled,  as  botanist,  the 
party  which  eiooftcd  Lient  Peary  to  hb  winter  quarters  in 
McComuek  JSa^,  A  nnmber  of  plants  were  collected  and  tak  en 
to  Anwtin,  bat  they  had  barely  been  determined  before  an 
eapedilion  was  organised  to  search  for  L4cat.  Pcaiy,  and  Mr. 
WilliatB  G.  Meehan  was  appointed  botaniit  to  it.  This  was 
jttft  a  year  Mr.  Meehan  was  also  fortunate  enough  to 

obtain  spechsens,  and  a  catalogue  of  the  plants  collected  in  both 
cases  was  communicated  to  the  Academy  of  Natural  Sciences  of 
I  Philadelphia  on  April  11.    Some  idea  as  to  the  character  of 
I  the  catalogue  wili  he  obtained  from  the  following  inirodurticin 
I  to  it  :— 

I     The  ranfjc  of  tctiiti-ry  covered  by  Dr.  Bark  and  Mr.  Meehan 

I   w.is  tietwevn  ahoiu  htitude   63"  and  aboVB  ft*  OT  betWCCS 

'  (.Jodlh.iah  anil  l.ittU  tnii  Isl.mii. 

I       As  rie^irly  tlie  «  li'.ilc  collcclion  was  rcp.catcd  by  each  collector, 
it  may  be  taken  as  a  fiwtly  coai|>lete  'Vna  of  lliat  ]Hinion  of  the 
1  territory  of  Greenland. 

1 Before  starling  in  their  respective  journeys,  both  Dr.  Burk 
and  Mr.  Meehan  wete  imttactcd  to  emnine  at  Cur  as  possible 
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ifec  iallMOW  o(  ice  tbeels  on  the  geographic*)  distribution  of 
plaatl.  Prof.  Thomas  Meehan,  the  father  of  the  latter,  in  a 
"CaUloguc  of  Plants  collected  in  Jaljr,  i88j,  ianag  m  Es- 
eanten  aloag  ihe  Pacific  Coast  ia  Soath-eastem  Alaska," '  bad 
fiven  VMNOS  for  believiae  that  plants  did  not  mereijMfiaee 
ia  the  mka  of  tttMating  glaciers,  or  push  into  growth  from 
Mterial  biwifht  (hma  ia  tuiradwaee,  bat  that  when  Gaa|ht 
•Dder  the  nan  of  Bo«iii{{  iet,  woold  rcoiaia  for  an  indefinite 
period,  retaintn;;  vitalil*,  and  |msh  again  into  growth  when  tlie 
ice  retreated,  j'rof.  Mwdm  wns  led  to  this  condu>ion  ir  >m 
fiDdiog  DO  anoaal  plants  amooc  those  collected  in  the  immediate 
voke  of  rcb«atiog  glaciers  in  Alaska,  while  the  actual  number 
of  specie*  of  perennials  collected  in  such  locations  would  be  as 
great  as  if  much  time  had  been  given  for  a  floral  advance.  He 
bad  but  little  opportunity  for  actual  observation  as  to  the  pKints 
brought  down  with  the  earth  carried  on  the  ice,  but  so  far  as 
this  went  only  Efih^Num  tatifalium  and  Prya  tvf,'fr.'i-fii  were 
found  in  this  condiiiuii,  and  sctrcely  any  plants  were  uliMTscd 
on  recensly  .riepositcfl  m otjinc';.  Theie  ari>l  some  other  facts 
Ic  l  i.>  the  hypothesis  that  the  plants  were  not  migntOty,  bat 
ha'^  hcl'i  their  position  thri'U(;h  the  whole  ii'y  (MrioH. 

1  hoc  fact  -  were  suppMrlcd  by  the  Uelerniinal  ion  of  I  he  ex- 
istence of  much  the  aanie  Sora  in  isiiliteil  sfjots  of  Unii  iec<  n:1y 
bared  by  the  nJsfc  of  the  inlant!  ice,  .n  ^row  away  from  the 
majgu-i*  of  (lie  ice  sheet,  while  tlic  liuUiiig  of  Uvmjj  wiliow 
trunks,  grass,  and  jicrcnnial  plants  of  many  years'  growth  close 
lo  the  edge«  of  rcue;itiui{  gluiicr^  seem  to  place  the  point 
beyond  any  reasonable  doubt,  especially  when,  after  careful 
Mrvey,  through  the  construction  and  uositioos  of  the  glaciers, 
there  was  the  absolute  certainty  that  the  f taut*  Coold  not  have 
book  deposited  by  lateral,  medial,  or  lemfaul  mnines,  thuii^h 
thojr  Bight  hww  hocB  bjr  gfooad  awimiBW  circumstance 
vblch  wooU  Mitt*  Ttaf.  Metnm'c  poiItioB  affirmitively  beyond 
4vpate,  since  the  ground  moraine*  are  borne  under  the  flowing 
ioe  rivers.  Abundant  vegetation  wa*  alto  found  in  nunatak« — 
peaks  of  land  projecting  above  the  glaciers  or  ice  cap — but  little 
significance  was  placed  on  this  circumstance,  since  all  such 
nuMtaks  visited  were  within  a  reasonably  clo^e  proximity  to 
the  main  land  masses,  and  the  veeetatlon  mig'nt  readily  have 
tprting  from  seeds  blown  there  by  the  winds  or  brought  by  mud 
on  the  fee*,  of  birds.  But  the  demonstratii>n  of  aged  living 
plants  in  the  other  situations  named  must  have  a  strong  bearing 
on  the  discQSsioiu  involved  as  to  the  indaence  of  the  ice  age  on 
the  distribution  of  plants  over  the  'surface  of  the  earth. 

The  abundance  of  lichens  is  characteristic  of  the  flora  of  (>reen- 
land.  Rocks  supposed  frum  a  distance  to  be  naturally  coloured 
are  found  on  closer  inspection  to  derive  their  hue  from  a  com- 
plete investiture  of  noroe  lichen.  In  (his  particular  th^  crimson 
clifTs,  bejjinning  at  Cape  York  and  extending;  many  miles  north- 
ward, are  a  conipicuons  cximjde.  I'litse  clilTa,  liiinn;  iheer 
from  tlic  watci'*ed|4e  to  heights  of  from  seventeen  hundred  to 
two  ihousand  feet  or  mote,  though  <ji  grey  granite,  show  no  spot 
of  the  intrinsic  colour  even  on  being  nesutljr  approached,  but 
present  a  uniform  red  appearance  over  their  tvhole  surface  from 
n  large  orange  red  UcheD  which  eovm  dMnk 

In  view  of  SchweadeMt^c  theoiylhUlidieiWMebtybiotic 
lunua  of  and  Inng^  it  ii  to  WiiBnttai  that  tbo  probably 
tieh  fidds  aflndad  by  the  latter  named  great  families  in  this 
ittion  have  jrct  lo  lie  Investigated. 

Hoflsca  Mc  even  more  abundant  than  lichens.  They  grow  in 
inch  vast  qnanlities  in  spots,  that  their  light  or  daik  greens  are 
visible  often  for  some  miles  away,  brightening  the  otherwise 
bleak  shore*  wonderfiilly.  Tlieir  persistence  in  growth  under 
apparently  advene  drouaitances  is  also  remarkable.  No 
obsucle  save  the  sea  seems  sufficient  to  stop  their  progress. 
Even  dead  glaciers  have  been  and  are  being  buried  under  the 
steady  march  of  these  crypto^amnai  plant*.  Mnsses  fulfil  the 
same  duly  in  Greenland  that  other  forms  r)f  plant  life  jivrlorm  in 
more  favoured  clime^>.  and  the  amount  of  rich  vegetable  matter 
Uu-.f  dc|:>o«iie<i  by  them  maflM  of  great  value  IB  the  fatUM  of 
that  great  arctic  island. 


UNIVERSITY  AND  EDUCATIONAL 
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Tkk  Rev.  Bartholomew  Price,  Master  of  Pembroke  College, 
baa  faeca  added  to  the  eloctocs  to  the  Savilliaa  Chair  of 
Attfonoasjr  on  the  pvetent  occmIob. 

1  VMccedmcs  of  the  Acadrmjr  of  Natural  Sdsacas  flf  Flllllld«l|llliis,  ttt4. 
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Sir  Henry  Howorth,  F.R.S.,  ha«  had  the  honorary 
degree  of  f).C.  L.  conferred  upon  him  by  Ourbam  University. 

OXKORI)  has  cnnf.jircd  ilrgree  of  M.A.  Upon  Df.  W.  B. 
Benham,  Aldncbian  Demoastralor. 

Mr.  W.  Fishf.r,  late  Conservator  of  Forests  in  the  Nrrth* 
Wcat  Provinces  of  India,  has  been  appointed  Assistant 
ProliHwr  of  Forestry  al  Cooper's  Hilt. 


SCIENTIFIC  SERIALS. 

Ameriutn  Ji/urrux!  af  S^itiuf,  June. — Itlleciro-cbemical  effects 
due  to  magnetisation,  by  Geori{e  Owea  Stflier.'— Nikitfal 
on  the  quaienaary  deposits  of  Russia  and  thair  unathmt  to  pre- 
historic  man,  by  A.  A.  Wright.  A  SMRmwy  of  the  view*  lahl 
befoie  the  iBtamalional  Cooigress  of  Arebaiokiigy  in  Moscow. 
189J,  by  the  RasiiMi  nolog^  Mr.  S.  Nikiiin,  regaidiBg  the 
p^aolllhle  and  Beolttblc  epochs  in  European  Russia,  and  their 
coincidence  with  the  geological  divisions  of  pleistocene  and 
modern.— Rigidity  not  to  be  relied  upon  in  estimating  the 
t-aiih'^  age,  by  Osmond  Fisher.  A  criticism  of  Mr.  Clarence 
Kini;'i  estimate  of  the  probable  age  of  the  earth  on  the  ground 
of  it-  assumed  rigidity  not  being  an  eilahlished  fact.  The  argu- 
ment derived  from  tidal  action  is  fully  disctt'Sed.  Had  the 
I  solid  part  of  the  earth  so  little  rigidity  a'  to  al!iw  it  1-  yield  in 
I  its  own  figure  very  nearly  as  much  .is  if  it  v  ere  !,  there 
'  would  he  very  ne.^rSy  nothing  of  «h.;i  wp  i  ill  tides  -that  is  to 
sav.  rise  and  (ail  of  the  sea  relatively  lo  -.lie  l.ind— but  >ea  and 
land  toi;cihcr  would  rise  or  fall  a  few  (eel  every  twelve  lunar 
hours.  Thi^  on  d  be  the  case  if  the  geological  hypoihesii  of  a 
thin  crust  «ete  tnif  This  is  the  argument  for  tidal  rigidi'y  a-, 
enunciated  by  Ivelvm.  Uiit  tliss  doei  not  t.-i'r.e  into  .ucikuv  the 
horuuntal  nii.tio:i  oMhc  water.  It  rests  upon  the  cqniliiirtum 
theory  of  tides  is  ,ii::iinsl  the  canal  theory.  The  latter  has  been 
symbolically  woikuU  out  by  r.-ol.  G.  H.  Darwin.  If  the 
earth's  interior  be  assumed  to  be  a  liquid  of  small  viscosity,  the 
bodily  tide  st  its  equilibrium  value  will  have  a  height  of  l  i  feet. 
This  will  diminish  the  bydrodynainical  tide  by  not  more  than  a 
filth  of  its  value,  and  it  is  quite  pooribia  that  the  tides  we 
actoally  experience  may  be  tides  tbu*  diminished  by  the  ftsidily 
of  thecattrs  iBteiior.— On  the  treatment  of  harinm  snlphateiB 
analyais,  by  J.  I.  Fhlnney.  The  author  shows  that  alkaline 
chlorides  eontaminste  barium  sulphate  thrown  down  in  the  pre- 
sence of  an  excess  of  sulphur ic  acid,  and  that  the  process  of 
purifying  by  hydrochloric  acid  is  inelTicient.  The  only  good 
method  ror  porification  is  either  10  fuse,  according  to  Frewnius, 
with  sodium  carbonate,  cxtracling  and  rcprecipitating  a^  sul- 
phate, or  to  evaporate  from  solution  in  concentrated  sulphuric 
add  aeootding  to  Mar.  -On  the  nature  of  certain  solutions  and 
on  a  new  means  ol  investigating  them,  by  M.  Carey  Lea.  The 
solutions  in  question  are  those  of  sulphates  which  uerc  tested 
for  free  sulphuric  acid  by  a  solution  of  io.!o.|uinia,  a  very  deli- 
cate and  trustworthy  test.  Solution^  of  heaw  metallic  sul- 
phates, with  (he  exception  of  ferrous  sulpiialc.  contain  no  free 
acid.   Ail  sesf;uisl:l^dia'.l;s  cmim m-d  were  dissociated  in  solution. 

Were  acid  salts  and  alums,  with  the  exception  of  ciiromc 
alum.-  .Mso  ,,,p<<r,  fay  Mmsra.  Fairbanks  Moses,  PenfieU, 
Johnson,  and  i'upm. 

Bulletin  of  iht  Nra<  Yor  .:/  .■'  ■,;-  /,;/.■  ,;.■  ttly,  vol.  ii.  No. 
i  8  [May,  1893,  New  \arV].  Tlrs  iv.niil  cr  'i|  .cn^i  (  pp.  175-178), 
with  a  review  by  Miss  (  .  .\.  Scott  ol  I'r  if  \\ .  B.  Smith's 
"  Introductory  Modern  Gcoiiie'rv  of  I'ldni.  K.iy,  .-ind  Circle  " 
(sec  N  m  i-KE,  vol.xlvii  p.  53:  '-  \\  c  en  lot-e  her  closing  remarks 
that  the  usefulne»»i  of  the  b.,ok  would  ^icatly  ii*tfe»«ed  ifhe 
were  to  translate  his  work  into  nr  hnary  ntathemalical  English. 
—Prof.  Echols  ciintnbutcf  an  uileresling  note,  bioeraphical 
.ind  otherwise,  entitled  Wronskis  expansion  (pp.  l7S-tS4>.  The 
expansion  was  pjcicatcd  by  llocnr  Wronski  in  1810,  to  she 
French  Academy  of  Sciences,  and  is  .as  follows  :-^.r)Bd,  r 
a.w, -t-ajitfj  4- ..  .fl>/  in/i«//«w,  where  yU),  «», . . .are  arbiwary 
functions  oft,  and  «„.«„..  are  indepeadent  of  x.  Thelawaffor* 
mation  of  the  coemcicnu  he  calls  « latassnpKme.">-Dr.  Cote, 
in  a  note  on  the  lubalitntion  graunsof  6, 7,  and  8  letters  <pp. 
184190},  fnmlihcs  «  list  of  over  foriy  omitted  groups  supple 
msmaiy  M  the  lisU  given  by  Messrs.  Askwilb  andCayleyio 
vol.  Xktv.  of  the  Quarltrly  Journal  of  Ma/iemaiia.—Tht  Ala' 
tktmatiedtSOHcgra/kjF,  byA.  Ziwct  pp.  ic>o  192)  give^  in  some 
detail  anaeeoBBtofthenew  Xttut  semtitrullt  Jti  Put  icaUom 
3iMlkhialipu$t  4c.,  imned  by  the  Maibematical  Society  of 
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Am$!crt!a:v.,  in  wlucli  a'tcnlion  has  been  drawn  in  cur  Luluuris. 
The  notice  i.  uu  ihc  wliule  favyurabie  lo  lhi«  new  veouiif.— Tiie 
Dotes  and  new  publications  are  well  up  to  date. 

Meteerologiitht  /.••itschri/l,  April.— On  the  hypotheses  of  the 
ox-illationK  of  the  so  calleil  inAxiaSHin  foae  of  the  auiora,  and 
the  pecoliiuritin  of  the  developmeni  of  the  aurora  in  ihi^i  z  >nc,  by 
A.  pAttltco.  In  1872  Prof.  Frii<«s<etled  that  tlie  winter  minimum 
of  the  aurora  <Uiniiii&hcd  with  increase  of  latitude,  and  in  1S80M. 
Tromholt  endeavoured  to  show  (hat  the  maximum  /.one  iiina&iate 
tif  ciiii'inii.il  oscillation,  as  it  makes  not  only  a  yctirlv  anil  eleven- 
ycAtly  nii)\eroenl,  bat  also  a  daily  perioilit.il  c-  .n'.^i'  I'l  i  -hni.i  in. 
,M^.l  ih.u  .>iirot;T'  a»e  more  frequent  in  the  muriiii  j;  hours  than 
in  '.he  Lvci'.m^'.  -ir  •)  therefore  that  the  n)a»i:;uiiii  /'»ne  shifts  to 
ihf  nuriha.uil  kUniig  the  nighi.  The  object  of  Dr.  rauUen't 
lujici  IS  ti)  11  fate  these  assertion;,  and  lie  quotes  observations  to 
sii  ju  ili  it  iliL- movement  of  (he  Tone  of  gre.itest  auroral  display 
d.iiir.L;  liit  coulee  <jI  ihtnii;ti'  n  no;  lowitiiN  ilie  north,  anil  ^t.Hfs 
thiL  nil  vLPiJe  ]i|ienouie»io!j  eti»l»  liiat  can  be  explained  by  a 
daily  I'Scill.iiMn  of  the  maximum  z)ne,  but  that,  on  thecaatiary, 
all  mat  we  linow  about  the  daily  lange  of  ihc  aurora  point*  lo 
the  fact  that  no  »tich  movement  can  misL— Retelioot  of  daily 
synoptic  wrcufaer  charit  lo  ihe  general  circniatiott  of  Iht  atmos- 
phere, Ijy  li.  Hernwno.  Staning  from  the  point  of  view  that 
tlie  renriuinti  of  the  forces  of  the  cailb'a  rotation  and  of  eeniri- 
fngal  kset.  In  a  stationary  cunditton  of  the  atnosphere,  must  be 
normd  to  the  areas  of  equal  pressure,  the  author  tnows  how  the 
normal  diMribution  of  pressure  is  solely  n  result  of  the  ditTerencc 
of  rotation  of  the  atmosphere  round  the  earth's  axis  and  of  the 
raintioa  of  the  earth  itActf.  On  the  basis  of  the  distiibution  of 
DRHure  aoooOrding  to  Maury's  tones,  there  result  three  zones 
IB  eadl  hemisphere  :  — An  equatorial  zone  of  easletly  winds, 
a  lone  of  westerly  winds,  and  a  polar  zone  of  easterly  winds, 
with  corresponditii  changes  of  pressure.  It  follows  from  the 
decrease  of  tcm]>eraturc  towatds  the  pjle  that  at  a  ceitain  height 
the  zone  of  westerly  wind*  extendi  over  the  zone  of  ea%terly 
winds.  The  daily  positions  and  extent  of  the  zones  are  dctei- 
mined  by  the  distribution  of  pressure  in  all  laljlud?":.  and  their 
cxi-tcnce  is  a  necessary  cotiii:i.iief.i  ?  <.[  ilu-  |M.ni;L|>k-  <jI  tlic  ',<[<:■ 
sciv.itiijii  of  areaj,  but  apiiln-'l  '.o  llic  wIiliIg  aimu.pUerc,  and 
ii  p;  i  n  individual  particles  at  Kt-rrt  l  Ins  (Innc.  The  author  urges 
tlie  im|iorlai)ce  of  ibe  continuance  of  synoptic  chartsi,  and  of 
the  deiira>>ility  of  t*tagi*phic  Kpoitt  Iran  loeland  aoil  Uie 
Azores. 

buUelin  Jt  fAianVviie  Kf^ai.  ,v /;^  No.  4. — The  most 
interesting  paper  is  one  by  Li.  Vander  .Mensliruggheon  negative 
hydrostatic  piessuie.  It  is  well  known  that  any  horizontal  layer 
of  a  liquid  in  equilibrium  suppoits  a  hydrostatic  pre»Mire  equal 
to  the  weight  oi  .1  i-i/.iiinn  nf  liqui  i,  whose  base  is  C'|u.i]  t.)  ;hc 
area  of  the  l^yer  considcn-i!,  .iml  vthose  height  is  ilic  vcrtica! 
distance  of  the  layer  from  ihc  =u:r.iti-.  I  lie  iriiimr  investigates 
the  pressures  existing  in  layei»  l<Ucd  upijii';i  the  level,  whether 
by  .nmiis|ilir:riC  pres»ure,  capillarity,  or  otherwise.  In  this  case 
the  hydrustaiic  pressure  will  be  siaiilatly  calculated,  hot  will  be 
negative,  so  that  it  must  Iwsobtracied  fion the CKtemal  pressure 
upon  the  surface  of  the  liqoid  in  order  to  (rixaiii  the  true  prrs- 
snre  on  the  layer.  Thii  condnslon  Is  lllMtnttd  by  •  aeries  of 
striking  cxpenmcata.  A  lesl-tuhe  was  6H«d  with  water  and 
withdraws,  mooth  downwards,  Gmm  thfttanlt,  leaving  the  mouth 
•aincfaor  sohelow  the  level.  A  U*luhe  was  closed  w  ith  the 
thsMkbat  one  enJ,  while  the  other  was  inserted  in  the  test-tube. 
On  releasing  it,  air  was  sucked  into  the  test  tube  and  the  liquid  | 
redtioed  to  the  eaterUw  level.  A  long  cylindrical  tubeof  paper, 
similarly  filled  with  water  and  withd>a»n,  was  flattened  norc  | 
and  too  re  towards  ttie  top,  owing  to  the  atmospheric  pressure  j 
exceeding  that  of  the  lir|uid  iaside.  The  same  reasoning  applied 
to  cases  w  here  the  liquid  was  raised  by  capillary  action,  the  dis- 
tribution of  pressure  being  the  same  as  if  the  lulies  had  been 
closed  at  ihc  capillaiy  >uilac«.  A  w  i  le  t  ube  was  provided  with 
a  closely-fitting  cork,  through  whicl  -vai  l  .1  vciy  liue  tube. 
The  liq«J!-l  "  a»  held  suspended  111  the  wide  tul>e  owing  to  the 
capill.i  y  ,1.  1  I  S  of  the  surface  in  the  thin  tut>e,  which  was4  cm. 
ao  jve  ttie  level.  On  iutroducing  a  U-tube  as  before,  the  water 
was  again  cKjielled  by  the  air  nuhiitg  in,  and  reduced  to  the  ck* 
teroal  level. 

Bl$tleliHdtta  inxiAJt^es  XiHunu'iilt!-  de  M^  uou,  1892,  No.  3. 
"-Sources  lor  the  II  jr.^  of  the  Kictf  educAiional  district  (Kieff, 
Volhynia,  Podidia,  I  cherni^iov,  and  I'ollava),  by  Cointe  Uour- 
delle  de  MoBircMr.  iMlog  a  lull  bibliography  of  all  pnblicatioos 
relative  to  the  subject.— Contributions  to  the  ontilhology  of  the 
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I  riiriiica^pian  region,  according  to  the  ic-carchcs  of  ^^.  Thomas 
ll.iiL>',  Ijy  J.  Stolzmann.  M.  Jl;ui'y  ■,r;>vt.il«il  ill  the  region  in 
1889-91  for  the  Uranicki  Must  uni  of  Warsaw.  Of  the  230 
species  mentiooed  in  (he detailed  li>t  now  given,  17  are  Dew  for 
the  region. — On  the  alkalies  of  the  blood  and  the  lymph,  by 
J.  M.  Syecbeoov.  lilood  being  iK>t  only  the  store  for  the  food 
moleriaH  of  the  organism,  but  also  the  medium  for  hreaihlng,  it 
is  dealralrie  to  aseerlain  the  means  of  mamlaiBing  ihe  composi- 
tion  of  Mood  which  Is  Beeenary  for  that  pwrpoat.  The  bet 
that  the  carbonate  of  aodhm  from  the  pancteaiiie  and  inicsf  ine 
juice  enters  the  b!ood,  is  considered  as  a  process  for  feeding  the 
blood  with  neceoary  alkalies. — The  Upper  Tithonic  deposits 
of  Central  Russia;  note  by  N.  Kiischiafowitch.— Glaciers  in 
Russia,  by  li.  Trautscbuld.  Remarks  against  the  glaciation  of 
middle  Russia,  based  upon  the  old  conception  of  only  mountain 
glaciers  being  able  to  produce  glacial  effects.— The  O/rM/^/^dNuj 
HLirfrVrt-zone  near  Milkovoin  PodoUk,  government  of  Moscow, 
by  O.  Stremoukhoff.  New  species,  i>.  miH(}vtnns,  described. 
— Note  on  some  special  cases  of  the  problem  of  several  bodies. 
hyTh.  tiloudsky. — Short  report  upon  geological  and  botanical 
excursions  in  Varoslav  and  Volr..^»<la,  by  Dr.  /it  lrndrath.  —  <  >ri 
the  neurokeratin,  by  Dr.  J,  ( J^nrff.  This  suS  .i.iuc.-,  111  the 
sense  es!sli!i»h^d  by  Kithne  anil  h:-:  f>>l!i>wers,  diu--.  not  exist 
either  in  ihe  jieriphct.il  nervei  I'l  ui  the  l>r.nn  ;  »(\en  nb'a  ned 
from  the  brain  it  rcpreteriis  a  vintil  ir.ixtiire  nt  misululjle  re- 
mainders from  the  tissues  comp'-n  t;  the  br.un  \  the  niulee  il.ii 
substance  (retina,  brain)  on  the  onv  iidc.  and  llie  iicmokcraliti- 
net  in  the  peripheral  nerves  on  the  other  side,  cannot  l>e  con- 
sidered as  honndogical  formations. — (iJ.  No.  4).  A  list  of  the 
mammals  and  birds  from  the  Aral  steppes,  by  A.  M.  NikoUky 
— New  species,  AUra^alui  uraJiHti'-,  by  Dr.  Litvinov.— Noto 
on  the  cold  of  Jmuary.  1893,  by  B.  Sresnewskij.— To  the 
memory  of  N.  J.  KokscharolT  aitd  A.  W.  Gadolia,  by  V.  V«r. 
nadaky. 


SOCIETIES  AND  ACADEMIES. 

London. 

Mathematical  Society,  June 8 —Mr  A.  I;  li.is=et.  IKS., 
vice-president,  in  the  chair. — The  chairir..Tii  annnmieed  that  the 
Council  had  unanimously  made  the  fourth  a  waul  "i  us  De-Morgan 
gold  medal  10  I'mf.  F.  Klein,  of  Cottingen,  on  the  ground  ol  his 
many  contributions  to  the  advance  ui  mathematical  science. 
The  foMowin-^'  c<)mmnnicalit.nl^  «ne  made: — Complex  in- 
tegers ileiivnl  Itistn  «'  -  a  ^  e,  uml  r>n  the  .il^;cl.r;>ical 
iiitet;er^  ilcuvt-d  from  an  irre<locii>lc  cubic  equation,  by  i'rof. 
(  "..  11.  Mathews.-  Ti-eu  io. elliptic  inlegtals  and  their  dynamical 
applications,  by  t\.  G.  Grecnhill,  I". U.S.  Writing  the  Elliptic 
Imcfpml  of  th«  Third  Kind  in  the  canoBieat  form— 


1 


then  r  and  y  arc  the  quinlities  eiiplo>r  i  \<\  IlalpheaiB  hta 
"  Fonciions  tllijtiquci,"  i.  i.  p.  loj.  futtiog 

s  +  jr  =  pw  -  psi, 
a»  +  ;r  =  p«wv  -  pv. 


where 
and 
then 


a,  4  X  3  o, 

+  .V  .V, 
1,  +  -v  =  J/, 

i- 

and  so  on  ;  andgeneially  •  .»  is  ihc  saaie  as  .Abel's  i^«.t 
if  we  replace  Abel's  *  ly       and  I^andi  +  ^  by  Hnl. 

phen  s  -  X  and  -  y  ,A1  1  -  '  lluvn  i  Completes.'  t.  11.  pp. 
157.  t6l)  Abel's  rccuiiingcqunti  n  (or  ./„,  is  now  only  another 
form  of  this  elliptic  fwnclion  fsurmula— 


p(i»  f  p)  +  p(»  -  r)  =  >p.' -^ +  -"r 
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«  -  '"I  ;  ami  the  c^nliniicil  fr.icliua  expaniioo  fm» 

plofnl  by  .-Vhf  1  i-*  T'lt  requirril,  ftL't-jif,  |H-tliaps.  for  the  deter- 
tninition  of  1'.  The  inic^r.il  I  i'.  /;?<;  . 'i'  c!iir:ic  wlica  the 
ptnaMer  f  i*  an  aliquot  part  m  of  a  period  ;  aod  then 

p(i»  -  l)v  s  pir,  or  p(«  <-  m)i>  s  ptnv, 


Tbe  ioiegral  I  CMi  aow,  ftr  odd  nJmi  of  %  be  cufKiMd 

is  the  form 

+ 1  +  Q»«— "  +  R»**"-»  +...}  =  Hv'Z  +  »K, 

«t0eH nd  K  aie ralioiMl  InlcgcKl  fuocHoo*  of  s ;  theeifcoltr 
fern  <»r  the  inte|nU  bdiig  chown  tn  oeeoaiM  of  iti  djriiRiiiicsl 


Kiepett,  Klein,  nnd  Fr  ilf,  •.)  c  %irious  corieFf"  n  iir;^  modular 
fuocti«n«  cati  l>e  deKimmctl.  Iti  1  hr- rivjiamiciil  iipj  licaiitips  to 
the  nmi  irn  of  a  top  or  ("yiOJlat,  iliL-  .i/im.i  h  can  \,c  ilnuled 
into  iwo  p«il»,  and  if>  where,  acioidiDK  to  ihe  notation  of 
RoMh't  "K^M  Dyotmict." 


0  -  Cr 


•ppHcatioos.    wbco  M  is  cveHf  «  fiwtor  «    •  of  X  cm  be  ia 
farad  by  femUig  a*"  -f-  jr ;  aad  then  if  t  -  A,  t-t  denote  ibe 
eikcr  wMis  ef^  tbe  v*Iim  of  I  on  be  cxpreaaed  In  the  fom 

(I  +  /fjl"*!"  s  +  B,»'"-«i  +  ...  I  ^/J(,  -*)(:-  f) 

+  I  |Pi»<»-*  +  t^td"-**  -H  ...  I  ^,'(:  -  a). 

Toe  reialt*  for  •  =  3,  5,  7,  9  ha»e  been  already  given  in  the 
Pro&  Loodoo  Math.  Society,  vol.  xxiv.  pp.  7-10;  ihuf  for 

nsj;x»0;  «  =4.  ^-O;  n-l,y-x  -  -  ,-• 
•  »  7./  «  -e{t+  t),m  =  -  r(i  +  <•)'  J 

It* 

»^9,y  -4*  -Wi  +rJ»(l  +  f  +  05 

«  «  Mu  jr  3   -'•('•>■    '  ^  -  -     «  +  ■  ) 

(2  +  ^)  (I  -  t  -  ,-^)'         (2  -t  .)  (I  -  <■  -  r'jJ" 

Batfh-nri-  c.isc  cf  II  prfienicd  difficulties,  which  were 
■5157  overc  >me  by  the  kind  as-utance  rtf  Dr.  Rnheit  Fricke,  of 
G'j;tiQ('eD,  and  a  reference  to  hi^  aiiicIc  in  thr:  MatA»  jttunUrm, 
(.  40^  p.  47S.    It  was  found  that  tbe  relation 

•h  +  Jr=<Vor«iS«„ 

<l|Biralent  to  Halphen's  y,,  =  o,  or 

{xjr  -  jr*  -  jf*)  {jf  -       -  jcy{y  -  X  -  j^)'  =  o, 

«p«Ube«uiifiedby 

*(f +  »)-<<i  +'>*. 

«i 

Hie  Klition  between  thie  t  end  the  pamnieten  r  and  r'  em- 
ployed bf  Klein  and  Pricke  (**  Uodelfnaetlcoen,  t.  ii.  p.  440) 
or  Ibe  pwMnelen  o  nod  W  employed  bjr  Dr.  Kiepert 
Amm.  t.  KMiL  p.  96),  wes  Ah«l]jr  fonnd  lo  be 

'-  ^^"^      -  5'^  *  a«*  »  H  ,  I  -  IOt  4-  t' 

-  4h»  +  <i»  -  i«  +  W). 
Gif(n  e  and  t',  or  v  and  W,  the  fee  roots  of  the  qolatic  io  < 
»ili  corrcf  pond  lo  tiM  five  pMr«nwtei«i 

(a,  4.  «,  8,  to) 

CooMnely»  given  r  ih>>  T.t1ii<>s  of 

p{j,  4,    ^,  10I  ** 

'11 

can  fr>un<l  ;  a*  al«i>  iH*  vilurjs  f  f  t  .ir.  i  t  ,  or  ij  and  W. 
.AcC'irding  to  r»r.  Kricke'    thr  /ry  ;  t.  40)  the  case 

>' "  -  19  jhotild  bav)-  ;i  ~  Imii  ri  Miii  lai  lo  ihat  of  «=  It. 
The  i^encial  pruhUtti  ..1  ih<.  ,'  m /,•  r////,'/.- intcdr.il  is  thu<  re- 
duced to  the  dctetoiinaiion  uf  .1  and  /,  C0D»idered  aa  the 
ceeidiottes  of  e  point  on  the  carve 

1,  +  X  =i  O,  or  = 

or 

7.  =  o  (HalpheoX 
■»  fenoion  of  n  pamnicterf;  and  when  thit  is  cAectcd  the 

k  of  p  ^  can  be  foud ;  and  thence,  ia  the  maontr  of 
« 
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•  denoting  the  angular  difiance  of  ihe  axis  -if  itir  l  ody  Ircm  ii? 
highest  pt>iiiion  ;  snd  i^,,  aie  thus  two  elliptic  inlet>rab  <ii  ihc 
third  Lim',  haMHR  Uicir  jiolc*  at  the  lowest  and  bighcii  j'csi- 
tioiis  i  t  ihc  axis,  the  position!)  of  &iahle  and  unstable  equili- 
briuQi.  In  we  in.iy  put  the  parameter  a  —  /»,,  where  w, 
denotes  Ihe  imaginary  balf-peitod,  and /  ia  a  proper  fraction  ; 

oIm     to  pceiido-elllptic  wben/  s      where  rand  »  are  in- 

{  tegers.   When  w  b  aa  odd  integer,  the  valne  of  f|  can  be 

cxpreued  in  the  fom 

(I  +  CM  •)  K^-i* -/I' s  H^e  +  iK, 

where  H  »ii  I  K  ,ire  rational  inte{;ral  fnaeliona  of  cot  C,  of  the 
degree  J  (<»  -  J)  and  ki'i      i  \  and 

e  Icnot'js  sin  ff"*. 

</« 

But  in  ^,  Ihe  parameter  is  of  the  form 
4  »  «,  4-  f  % 

where  !s  ihe  real  half  perio.J  ;  anil  to  deduce  a  pseudo-ellip- 
tic expression  for  J.^  corresponding  to  y  =  — ,  the  factors  of  H 
must  be  known  ;  «ay 

C0<  •  -  cos  a,  co.s  9  -  cos  0,  cos  i  -  cosh  >, 

a  and  fi  being  the  indiaaiioot  between  wbidt  •  oeciliales. 
Then,  wben  f,  k  paettd»4dliptl^ 

(1  -  eoid}l"#«*.-M  a  HVKcoeiB  -  cos*)  (cos  0  -  cos  a); 

4-  iK'^icfuhy  -  an  9), 

or 

=  II\';(co«h>  -  co5«l  {co?0  -  cm  a)'  +  /K\'fci-)«  S  -  eo-,  P\ 

where  IT  and  K'  arc  rational  integral  funciions  of  cos  9.  Uy 
multiplication  of  these  two  eqaations  for  ^1  and  ^  we  find  an 

expression  for 

where/  :  /i  +  /;  ;  ihe  v.-.lurs  "f  tlic  ;r,  iii'.K  .'.-r-r:.  arnt  f<t 
facingmost  readily  detei  ruiii-.'.  ly  ;i  lii  r*..-ri  r'.-.:at:i,.n  .irni  vtT,lii.a- 

lioD.    Changing  tbe  aicn  of  i  in  ^j,  and  denoting  ^|  -  1^,  by  Xi 
fi  -  Pi  by  q,  wo  ibonM  find,  at  a  verification, 
(»in  •j-r'-ix-M  = 

[L«/|(oae  il  -  00*    (oos  9  -  coa        fM  ^'(cosh  7  -  cos  fl/j 
where  L  and  >t  are  constants,  corresponding  to  an  elliptic 
iot^ral  of  the  third  ((ind,  with  a  parameter 

*  -  «  ■«  Ol. 

The  cases  of  M  a  3  and  5  are  woiked  out  at  length  in  t&e  paper. 
The  pseiido.elli|itic  exprt<>«ions  for  i(i.  are  immediately  available 
for  the  oonstrnclian  of  atgtirait«i  lurf^kodtt,  as  tbe  parameter 
in  Ibn  mechanical  problem  is  always  of  the  form 

"1  +  /'j : 

while  the  pseudo-tlliplic  expressions  fnr  j^,  can  he  uiilised  inthc 
construction  of  solvalile  casts  of  il  .  :i:li:<us  curve  assumed  t>y  a 
revolving  chain.  In  the  her)  olhouc  ihc  cite  of  »}  —  3  is  rcahsed 
when  "the  focal  ellipse  of  the  momental  ..l  ij  -ni  tolls  on 
plane  at  a  distance  from  ibe  centre  tqual  lo  iJie  dillerence  of  iis 
semi-axes  :"  and  "  I  t  n  -r  -  4,  "  ilie  distance  of  the  fixed  plane 
is  rqual  10  the  distar.cc  1!>jui  centre  lo  focus  of  this  focal  elli| 
By  I'r'  f.  SylveMct's  ihioieuis  on  coirclatcd  bodies,  the  muiion 
oflhebi  dits  having  mrment.il  cllip»€ji<)»  confocil  to  this  fiic.il 
cllii'se,  can  be  inferred  iormedialc'y.  In  the  njuations  of  the 
I'ltcetfion  and  Niii.iii«n  of  tbe  earth,  or  of  the  moiii^n  of  an 
elongated  projc  ci  ile  in  an  infinite  frictioniess  liquid,  the  function 
0  Skin  be  cumpoicd  of  fenr  linear  ftciois;  10  that  in 
tbe  conslrnction  of  ptcndo-elUptic  algebraical  cases  of  this 
nioiioo,  a  telarn  lo  Abel'*  original  method  may  prove 
prcfeiaMe,  c»pccially  when  n  ia  an  even  number.— On  the 
ea^ansion  of  ctttain  infinite  ptodnaa  (II.),  by  Prof.  J.  L. 
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Rogers. — Note  on  some  properties  of  Gauche  cubic;,  by  Nfr. 
T.  K.  Lee.  Ther?  an-  rwo  princip  -l  therirem*  in  the  note,  one 
being  an  analogue  r-f  the  iheor-  lu  of  I  iL-argaes,  and  the  other 
affoniinij  a  test  by  which  it  miy  I'O  tU-terminetl  whether  a  f^iven 
line  is  a  chord  of  a  cubic  or  no:.  Xotc  on  the  centres  of  moiiI;- 
tuJe  of  a  triangle  of  constant  form  tircumscril'cii  to  it  given 
triangle,  by  Mr.  J.  Griffiths. 

Physical  Society,  June  9  — Prof.  J.  Perry,  F.R.S., 
Vke-Preiideiit,  in  the  chair— Mr.  A.  P.  Trotter  read  a 
paper  on  a  new  photometer.  The  author  has  modified 
his  illiimioalion  photometer,  described  Proc.  I.C.E.,  vol. 
ex.  paper  No.  26tQ,  ^r.  n«i  to  a-fapl  i!  to  the  measure- 
ment of  d:nllc  in.wer.  The  ]>r it'.tifik-  ci7>t)!o\tjd  is  :<>  view 
a  screen  illuminiicit  by  one  iidatce  through  an  ajjcriuic  in 
a  second  --crccn  ill jii)iii,iti.-ii  l)y  the  other  light,  the  apciivirff  lie- 
coirtinfj  invisible  when  the  ili'.uiiiiations  .•?re  equal.  .-Mici  u^  nt; 
perfur-ilions  of  various  pattert)-,  .1  series  of  narrow  sliti  cut  in 
thin  ;i.i(ier  were  found  lo  S^ive  ihr  (>i'^t  r•>^tlll.  The  pl.iiii  si-rcrn 
\t  niiian".L-d  bckiml  llic  slullcd  one  ir.  a  b'.in  :,lid.n^;  on  ihe 
phoiumctsf  bsucn,  *n  I  ihry  .iro  .Tti.injjt/il  mi  ;)ir  hj.;!i'  f.i'Js 

on  them  at  equal  anglr^.  i  he  screens  aie  viewed  from  a  dis- 
tance of  6  or  7  feet  through  an  opetitng  in  the  fiont  ul  the 
box,  cords  being  provided  for  producing  the  traversing 
motion.  Two  "sights"  set  respectively  at  ibe  middle  of  the 
length  or  Ihe  pleiii  fcreea*  rad  om  the  lover  edge  of  the  front 
opeaini^  lettw  to  thow  wben  the  miildle  of  the  bead  of  cqitel 
UliUDiaetioa  ie  Tcrticellr  above  the  pointer  oo  the  carriefe. 
'nttpholiomelerii  found  to  be  particularly  valoalile  when  it  ii 
deiiml  to  determine  the  maximum  power  of  e  verieble  source. 
WiMB  ligbtiof  diflerent  colour  ore  being  eonpared— ny  e 
flenemnd  anaie— ooeend  of  the  fcieen  shows  blue  strips  on 
A  yellow  grannd,  end  the  other  end  yellow  strips  on  a  blue 
Eionnd ;  at  the  centre  the  col<jur<  »eem  to  blend.  To  facilitate 
the  compariion  of  nich  lights,  Mr.  Crompton,  who  has  been 
working  at  the  sabjecl  limultaneouidy  with  the  author,  t>se«  one 
screen  tmted  palo  yellow  and  the  other  pale  blue.  Details  of 
I  instruction  of  the  new  photometer  are  given  in  the  paper,  ant! 
the  accuracy  attainable  when  comparing  two  equal  tights  of 
.ibout  eight  c.indic*,  «!nted  (n  be  shonx  I  yvr  cent.  —  Pnf.  >.  }'. 
Thompson,  F.K.S  ,  le.nl  smuk-  note  mi  phiilomelry.  The  tir.t 
note  related  In  the  uic  of  two  overlapping  aci'jcns  as  .in  lao- 
phut  il,  nri'i  ksLTi'ie,  she  evolution  of  the  Thouij  onMarling 
photometer.  In  this  instrument  a  pri-smstic  M  ick  wiih  apex 
upwards  rests  crosswise  on  Ihe  ph  iiumeler  lioiich.  and  the  in- 
clined sides  arc  respectively  illuniinated  tiy -h;.'  two  sources  to 
be  tonipjicd.  In  testing;  d ulcrenlly-cohjure  1  lights,  coloured 
stu!i=.  '.•.etc  placed  riv<?r  the  surf.ici-s  nf  the  wedge.  In  some 
c:',~e,  nalchc'.l  aiid  <)Vi:rHp[>inL,'  card-  were  used  to  form  the 
uvcthi^ipint;  sulfates ;  mi  lucliiialiun  of  about  70*  between  the 
two  surfaces  was  found  convenient.  I'he  seeond  oote  refers  to 
the  periodic  principle  in  photometry,  and  in  it  the  snthor  dis- 
cashes  the  various  method*  whicli  have  been,  or  nay  be,  used 
lor  producing  small  diflerences  of  decreasing  amonnt  between 
the  tteo  aides  of  a  photonieter  screen.  Hy  employing  a  device  of 
this  kind  nttcbgreater  aecnracy  of  adjustment  is  pofdMst  In 
one  fom  of  vibiattoa>photonieter  worked  out  by  the  author, 
the  paraffin  blocks  of  a  Jolly's  photometer  are  monnted  at  one 
end  of  a  spring,  the  other  end  being  Axed  to  the  carria'.^e.  The 
act  of  moving  the  carriage  starts  the  blocks  vibrating,  thus 
producing  the  desired  variatioi-s.  fn  .1  thirtl  note  the  cjucslion 
of  using  the  electric  arc  as  a  »',.iriii  ii  I  of  h^hi  u  dealt  with. 
Sinoe  1878  the  positive  oater  has  been  usc<l  as  a  standard  of 
whiteness,  andlasi  year  both  iheauthur  and  Mr.  Swinburne  sug- 
t;esled  that  a  given  area  of  crater  might  be  used  as  a  standard  of 
lii;bt.  This  proposal  has  since  been  c*rrie<l  out  by  M.  Blundel. 
."^ince  the  intrinsic  brilliancy  of  the  crater  is  high,  it  neccssi- 
l.ales  very  small  apertures,  or  else  the  use  of  standards  of 
I.vr(^<»  cmdle  power.  Advantages  of  umh?  jinw? rrul  standards 
.Arc  I  uir. ■.■.  (!  oMi  in  the  paper,  \\  i' h,  .1  circular  hul?;  I  m/m  in 
di.aineier,  a  standard  of  about  titiy  ir.e  rtii  ilps  c  in!  !  Hi: 
ohtaincd  ;  with  .such  a  source,  benches  i m^ri  th.in  usuil  wmu!  I 
'ic  preferable.  At  Ihe  end  of  the  note,  theeirors  ivha  li  ni^y  tj-c 
introduced  by  usini;  .is  :in  aic  standard  a  hole  in  a  |  !»te  of 
seniible  thickness,  when  viewed  obliquely,  are  i;)vcs| i^aicd,  as 
Welt  as  those  due  to  ina>siiracy  of  setting  ihe  pi  me  it  hole 
made  in  foil,  perpend itiilat  to  the  photometer  bench.  .Major- 
Gcneral  Fesling,  in  opening  the  <li^ussion  on  both  papers,  »ai<l 
rclU-ciiim  from  the  sides  of  the  hole  in  a  ibttk  plate  would  tend 
to  lessen  the  nror  talcuhied  Uy  Pruf.  TbompSOO.  The  OvdiOary 
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impurities  in  cirbon  were  not  likely  to  alter  the  brilliancy  of  the 
crater.  Capt.  Abney  and  Vii:r.sr!f  h-xA  no  reason  to  distrust  its 
constancy.  Both  the  vibra'.m^;  phr  '.oineier  and  Mr  I'loi'.er's 
ariani^cmcnl  wouH  he  very  useful  Dr.  Saii-.pner  said  hisphnto- 
nietiie  cx[)crieiice  had  (j^ecn  oljlained  uilli  the  Uunsen,  Jolly, 
and  I.ummrr-llroilhun  types.  With  the  two  former  the  in- 
accuracy ansitii;  fiorn  uncertainty  of  adjustment  was  about  \  per 
cent.  Changes  of  ahnut  0  4  per  cent,  i nverage)  retnlted  irom 
reversing  the  screens.  The  Lunimcr  lirodhun  instrument  (  which 
he  dclciibed)  was  tie!:i  t  than  cither  ol  the  other  two,  tSicaver- 
tx<^<;  ci  nir  l-cmt;  about  i  j.ier  cent.  Mr.  I'  lank  W  ri^lil  thought 
?cicn:;hc  men  ^ave  too  little  attention  to  the  quc-lion  of  light 
siand.ii  ls.  rh'Uomcters  could  be  relied  on  much  more  than 
any  AiatuiaiJ  at  present  in  use.  The  .Mcthven  screen  was  the 
must  praclicil  standard  yet  devised,  but  in  his  opinioo  no 
ga-.eous  flame  could  be  a  real  standard  on  accooot  of  the  influ- 
ence of  the  surinimdtng  atBosphere.  Prof.  Ayrton  sawdilli* 
cullies  in  using  lung  bewHMa  as  suggeited  by  Dr.  Thompson,  on 
account  of  tbe  lertoss  atnospherie  aoioiption  which  ocenrs  with 
light  fron  arcs.  Deereaslag  tbe  intensity  by  dispertioa  orother- 
wne  was  pircferablr.  In  tome  tests  oa  glow  lamps  now  betac 
carried  out  at  tbe  Central  Institution,  a  Bernstein  lamp  used  as 
a  standard  was  mounted  on  a  spring  and  vibrated.  Mr.  Medley 
showed  the  vibrating  standard  referred  to  by  Prof.  Ayrton,  and 
gave  a  series  of  numbers  showine  thai  with  this  device  in  con- 
junction with  the  Lvmmer-Brodhun  photometer  accuracies  of 
about  J  per  cent,  were  obtainable.  Mr.  SwinVturnc  thought 
Mr.  Trotter's  arrangement  was  better  than  the  "wobbling" 
photometer.  As  10  the  best  length  of  bench,  he  was  inclined 
to  think  the  shorter  the  better,  provided  its  dimensions  were 
l.irge  compared  with  those  f)f  the  standard  light.  He  concttrr^d 
with  Mr.  Wright  in  his  remarks  ahoul  the  liesiraUihty  of  ohtain- 
inc  ".  better  stundard.  Speaking  of  the  arc  as  a  standard,  he 
s.-ud  th.n  l  only  imiiuiities  less  volatile  than  car'inii  w.'uld  influence 
the  bri;.;hti'.esv.  ,\n  important  factor  was  the  eniniisivity  of  ihc 
carbon,  whicn  mi^hl  nut  he  constant.  Mr.  I  Makes  ley  thought 
the  nccurary  o|ji:iinafile  with  ^Ir.  d'rottcr  s  photometer  had  i»cen 
iiniiftia'td.  ar.d  puinteil  out  that  liy  UMOfj  '|uadraiit-sh  i[<cti 
screens  Kitcrsecting  otlhot;«jn.»Uy  on  Ihe  a.xii  of  the  |>U;jt<)nieter 
in -lead  of  s  iaii^ht  ones,  the  width  of  the  neutral  band  could  be 
{;tcaily  diniinislied.  Mr.  Trotter,  referring  to  Dr.  Thompson's 
paper,  said  he  had  found  considerable  difficulty  in  making  pin- 
ivdes  suitable  fur  arc  standards.  It  was  not  aa  easy  matter  to 
accurately  measure  the  hole  when  made.  la  photometric 
nies«urements  he  bad  fomid  it  very  impofiaBt  to  leweiae  his 
.scrceofti  Curved  sercena  as  suggested  by  Mr.  B1akeal«iy  bad 
lieen  tried,  but  with  little  advantage.  They  also  destroyed  the 
approximate  diiect^reading  property  of  the  photometer.  The 
unbject  of  changing  the  length  of  a  bench  and  its  effect  on  the 
gradient  of  illumination  was  discussed.  With  short  benches 
one  had  to  guard  again.st  the  departure  from  tbe  inverse»K|Uare 
law,  due  to  appreciable  size  of  the  siandaid.  Recent  experi- 
ments had  shown  that  the  light  given  out  by  i  square  m/m  of 
crater  surface  differed  considerably  from  70  candles.  — A  paper 
on  "The  Magnetic  Field  citvse  to  the  Surface  of  a  Wire  con- 
veying an  lilcctrical  Current,"  by  Prof.  G.  M.  Minchin 
waslnken  a'i  reail.  In  this  paper  the  author  appliesthefohition 
he  gave  in  March  last  for  the  conical  an^le  sulitendeil  hy  a  circle 
at  any  |)otnt  in  space  10  determine  the  in.ipnetic  [lotcn  ial  a-  a 
point  near  the  surface  of  a  nn^  "f  wire  of  finite  cross  s<  cii on. 
The  shapes  of  the  litie^  of  (oicc  near  the  surface,  for  st  ver  il 
laws  of  cm  rent  distribution  across  the  section,  have  also  been 
worked  out. 

Chemical  Society,  May  18.— Dr.  H.  E.  Armstrong,  Pre- 
sident, in  the  chair. — The  following  papers  were  read  : — Studies 
on  the  formation  of  oione  (ti. ),  by  W.  \.  Shenstone  and  M. 
Priest.  Using  an  ozone  generator  of  the  Brodie  pattern,  the 
authors  have  studied  the  effect  of  ili^chaiges  of  varvirvi;  HiT-rrnre 
of  potential  upon  the  quantity  of  ozone  produced.  I  r  e  ina\i:niir.i 
p.--., portion  of  oione  that  can  be  proiluced  at  a  given  )eirii«;ra- 
Oiti  nearly  imlependent  of  the  polcniial  dtflTerencc  em[)l<)yed, 
piuvided  that  this  be  within  33  and  6q("  O.S.  unit*  and  that 
the  path  of  the  d-^chaii^e  1",  iiMi  V:  ly  -h-jil  at  any  [I  'int  n  ihe 
generator.  When  thi-  latter  case  »h..  ur'.  the  iii  vnujiuui  qmii;ity 
of  o/one  that  cm  l  e  n  i-aincd  has  an  inverse  relatitm  to  the 
diflfcrcncc  of  poleijli;sl  tinployed.  TIh'  tapi  lily  of  oionitation 
is  greater  with  a  high  jKHential  difference  that*  with  a  low  one, 
and  the  maximum  proportion  of  oKJiie  is  produced  with  a  low 
rale  of  dischaige.  A  gencratof  made  of  very  thin  glass,  Ibe 
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two  I u Vies  of  which  lit  r.Mlirr  clcscly.  i;lvt-s  greatest  yield  of 
oj:on<r  ;  for  the  saiiiv  potr-niiil  ■iiflfrcnL-i-  i\rt  induction  coil 
oiani-c,  a  i.irgcr  propofi i  :i  of  o<iyi;>:ii  th.Tn  (!::!)cr  .1  \Vi<nihur»t 
or  a  \  »>»a  machine.  The  aathuia  cuiuUilc  I'rom  their  expert- 
meott  that  the  silent  liiscbarge  acts  hj  decomposing;  oxygen 
molecules  into  their  atoms,  which  subsequently  re-comliine,  to  a 
greater  or  less  extent,  according  to  the  cooditioaa,  to  form  the 
triaiomic  otone  molecuks  ;  it  moM  bence  tern  that  omoc  k> 
Mt  farmed  hf  Out  diitct  kctioa  of  tb«  diaelutme.— The  ralstive 
MRflftln  or  **ii*iditi*t"  ef  lonte  conpouM*  of  weok  ocM 
dionu(cr»  b*  J.  Sbiafalk  The  eothor  ba*  cakololed  ihe  retaUtre 
•trtsgibs  of  K  number  of  oompoondt  of  week  ecid  cberacter, 
mdh  ei  biboric  and  carbonic  acids,  hydfOgen  cyanide  and 
phenol,  from  the  rate'^  at  which  salt  eolatiflo*  hydrolyse  ethyl 
acetate. — The  boiling  points  of  bomolojjous  compound*.  Part  I.  : 
Simple  and  mixed  ethers,  by  J.  Walker.  The  author  find*  that 
the  boilini;  (loiDts  of  members  of  many  mii  logous  series  may 
be  very  closely  expressed  by  the  rrhiiiuti  T  (iM'\  where '1'  ] 
1%  the  absolute  boilin);  point,  M  Ihe  tnuiecuiar  weight,  and  a  ^ 
and  arc  constants  peculiar  to  each  series.  The  foimul.i  ma/  | 
'ic  -,rn>«t  in  thf  following  form  ■  The  !ii»;arilhrji  nf  the  ratio  f>f 
•.he  .1  ij^.iliiit:  t"iiliii;;  1  of  .my  t\\  j  intii.tjr:..  <  (  .i  homologous 

sirrii.--,  ilivj  lfii  liy  ihr  ln-virnlun  <if  ihc  r.iii"  of  itrif  m'llrcnlar 
w  t;^h'^,  const.int_  I  lie  cunilil  iiir.i  'lctcu^;in:ilive  <•!  ciu  uilciI 
change,  iiy  li.  E.  Aimsliuii^. — ^Tlie  natuic  uf  dcpulndikcis,  by 
the  same  author. 

Geological  Society,  June  7.— W.  II.  Iludlcslon,  F.R.S  , 
President,  in  the  chair.  —  l>r.  John»ton-Lavl$,  in  rcferrin,;  to 
specimen*  arid  micro^c  ipic  slides  "showing  eozoonal  structure  in 
the-  o'c'ni  M(n  k  .  o(  Munif  Sidiinia,  eihihiied  by  htm,  Mid 
that  aU  itjL-  cr/.ici-iiis  fif  /:\ have  so  far  been  destructive, 
no  anai".;' snucijre  Imifing  been  found  .11  'r^lur  l  icalities 
under  tin,  liti'ins  thi!  cvniM  C!cp!ain  thr  origin  of  ~o  cuTHjUi  an 
.ir r  iM^^ciiii  nt  of  'lilit  ifni  Mi>iirr-i'>.  I  In.  .ilu'ifil  limvitonc-* 
Iroiti  Maiitc  ^uiuiUA  cuncij-'^jaii  tu  all  dcUi.i  oiih  thu^e  of  the 
original  Canadian  specimens,  and  in  many  ca»es,  un  account  of 
their  freshness,  exhibit  some  of  the  pseudo-organic  structural 
Uetails,  such  a.s  the  itoloo-tuhe-j,  In  far  greater  perfection  than 
cloc5  the  true  so-called  £asiMn  (anaJoiu.  lie  had  been  work- 
inx  at  the  sobiect  in  eonjunciion  with  Mr.  \.  W.  Gregory.  The 
faHowinc  conamiiletliom  were  read:— The  bajodao  of  the 
Sbetborne  dieirict !  it»  vdatioB*  to  subjacent  and  tiuierjaeeot 
deposits,  by  S.  S.  Budtneo.  This  paper  is  partly  toe  leault 
of  excavations  made  by  Mr.  Kndleston,  K.K.S.,  and  Ihe  aaihor 
at  Sherborne,  to  determine  Ihe  poeition  of  the  lo^ealied  "  Saw- 
rtf'jri-tonK."  The  author  used  the  icrm  "bajociaii"  to  denote 
the  lower  beds  of  what  has  been  called  "ttpper  part  of  the  in- 
ferior oolite."  He  introduced  a  term  emar  fAit»f))  as  a  chrono- 
logical subdiviiioBOf  an  "age,"and  considered  that  Ihe  ii''<ls'k-.-iU 
with  in  the  paper  weredepositedduring  tzemala,  which  he  called, 
in  descending ofder,yiMfi««;i'^;af,  TrurUii,  Garantianum,  nii'r- 
itnst,  Humphritsianum,  Sfmtri,  Witchillia  *p.,  f/.*<(/«,  <.>«- 
>  in  urn,  hraiijordtmc,  KnA  Mute  siiontr.  A  line  from  Stoford, 
Soirrtfript,  through  Nofli  b  r^el  to  Mtlhorne  Wick,  Somerset, 
is  'he  l),T\f-iine  of  the  d.siricl  rrvic«cil  Seventeen  sections  of 
places  I  I'j^c  to  thi"i  line  «r-i<-  yiveu  I'l  sin  iv  the  relation*  of  the 
iKds,  with  llie  ilirTcrcri!  .->iiK>util>  <jf  :»tr.it.-<  dcji' i-iteil  'lunni;  -ui. 
cevsive  eiaal.i,  an-i  ilutin^  tin-  s.inie  t-v.y.w  at  iiiikfcnt  jil.LtCh,  1 
Ilf  means  of  tnMrs  it  »a>  >lio«ii  iS.-it  the  area  of  ru.-n:nuim  | 
accumulation  receded  uaiilviaul.')  in  thu  <;arlier  emaia,  niid  then  ' 
proceeded  westwards  rlurini;  the  later  emata.  A  similar  and 
corre«jpoading  ^onal  recession  and  progression  was  pointed  out, 
thoogh  the  fawiAl  hcadqaarters  always  retuain  weal  of  the  great 
accnonhilioa  of  depoaiu  Adding  the  varioiu  maaimumdepouts 
logcthcr,  Ibe  iwtbor  fonad  aa  mnehaa  130  feclof  Mmtadcpaaiied 
dwiBg  Iho  tweiavmila  »  (pracliaitly}  the  **  Infinior  Oolite  of 
Donel.  **  This  it  a  br  greater  thtekoaia  than  Imd  bithetio  been 
allowed  to  bedi  of  this  age  in  the  dbtrid,  but  the  fault  lay 
partly  In  incorrect  correlation.  The  Doract  tlnta  are  corre- 
lated with  airaia  in  other  dialrictt — nameljr,  with  those  of 
t>undry  and  Leckhampton  Hills  in  this  country.  Of  these 
the  author  gave  sectiono,  and  |>ointed  out  the  emata  during 
which  the  strata  of  those  localities  were  depo>itcd,  and  made 
some  alterations  in  their  correlation.  Pauing  to  Wiirttemberg, 
the  author  showed  that  Ihe  equivalent  of  Waagen's  Sawerbyi-tow 
u  exactly  represented  at  Sherburne.  Keiurning  to  Normandy, 
the  result*  were  comparrf  with  thfrt-ccnt  wiirktlone  hy  M  .inici- 
Chalmas,  who  in  some  tl.'^|■^.■.  n  ha-  unulr  .m  rvi.n  imir!;  <k-'ailc:l 
•uhdiirwion  of  the  atrato.  I  hc  coTrrcsp'>ndencc  bet  ween  ihc  1 
dltiaioos  for  DwMt  and  those  of  Mnnict'CbalBias  la  Koffluwdy  | 
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and  ll.>ug  iu  Southern  France  was  shown  in  .1  i.  l  N  The 
President.  Prof.  HIakc,  the  Rev  H.  1 1.  W  n  .v .  and  Mr. 
Marr  took  part  in  th-r  L-lip  on  li.i'  :  ,||.ia  li  -(.)n  raised 
l>eachcs  ami  rolled  stunts  al  hij;h  Itvcl*  m  Ji-iscy,  by  l)r. 
Andrew  Dunlop.  .\n  account  was  given  of  Ihe  hit;her  raised 
beaches  examined  by  the  author  on  the  .south-ea^ttcrn  and 
eastern  coast,  but  probably  found  in  other  part»  of  the  island 
also,  as  indicated  by  the  esi»teoce  of  rolled  atones,  &e.  These 
beaebea  aeem  10  prove  snbBerietBM  (in  the  caie  of  tint  at 
South  Hill,  10  a  depth  of  at  bast  ijofcet  below  the  pieseat 
level}  at  the  end  iA  the  "first  glacier  period."  The  brick 
clay  often  lying  on  raned  beacbi  and  flonuining  pebbles,  was 
compared  to  loeM  by  ibo  aalbor.  He  believed  thai  Prof. 
Prcstwich's  theory  of  tgddco  and  rapid  u^hr.tval,  with  a 
resulting  tumultuous  sweep  of  water,  may  be  applied  to  Jersey  ; 
but  al.so,  if  ih«  sinking  took  place  at  the  end  of  the  Glaciat 
Peitod,  the  pcculi:ir  conditions  producoi  by  mellin);  ice  may 
have  played  their  |iart  in  producing  the  brick-clays.  Subsc- 
<|uent  upheaval  atiove  the  present  sea-Icvel  is  indic.ited  by  sub- 
merged forests,  sometimes  lying  on  the  brick  clay.  No  fostiU 
have  hilheilo  l>fen  found  in  the  raised  beaches  ;  but  a  bone  of 
t{^n  firinii^ftiiiii  (.')  haj  been  extracted  fioni  the  bnck-clay. 
The  Frekident,  the  Kcv.  H.  II.  Winwood,  and  Mr.  Moocktoo 
spoke  OB  the  aobjcct  of  the  paper. 

Batom«losieal  Seelety,  Jane  y.— Mr.  H.  f.  £l«e^  Pre- 
sident, la  tha  ehair.-'Mr.  A.  Cowper  Field  exhibited  varialiea 
o{ Smttiit^  tifi*,  bred  between  1890  and  1893,  under vaiyiDf* 
coaditiont  of  tevperatare,  ihrrne  which  had  beenexpoied  to  a 
lower  lemperaivre  being  much  darker  than  those  which  had  been 
exposed  to  a  higher.  Mr.  Merrifield  ma<lesome  observations  OH- 
the  subject,  and  rein.-irked  that,  as  far  as  bis  experience  went, 
no  hard  and  fast  rule  could  be  laid  down  with  regard  to  the 
production  of  the  lighter  or  darker  colourings,  ai  a  high  tent- 
pcrature  sometimes  produced  dark  forms. — Mr,  W.  M.  Cblilty 
exhibited  a  series  /.y^itna  trifoUi,  including  very  many  yellow 
forms,  all,  wilh  one  exception  taken  at  one  8jX)t  daring  the 
latter  half  of  May,  tS^l,  and  belonging  to  one  colony.  Some 
of  the  specimens  w>  i  c  iip  .ie  or  less  incomplete,  both  in  structure 
and  colour,  and  .Mr.  li.irrttt  stated  as  his  opinion  that  this  was 
due  ti)  their  having  btcM  lam  d  by  the  unusually  fine  weather. 
LoiU  W.,»l^ingham,  Mr.  NtciniicW,  and  others  took  part  in  the 
discussion  which  followt  I  — I  he  Ik-^i  U-nt  nmai  l.e  l  on  the  great 
abundance  of  Colt>>thoTti  larkiS-.'  11:  < ilouLcstcrslun',  and  statctl 
that  they  were  committing  great  r.ivaj^es  amnii;;  vising  larches. 
Lord  WaUinghaui  stated  that  he  had  accn  jousig  larches  at 
Carlsbad  completely  bleached  by  this  moth.  —  It  w.is  sugijcsled 
by  several  Fellows  of  the  Society  thai  care  should  be  taken  to 
observe  Ihe  occarreace  of  second  braodt  of  iasaets  1  during  the 
year.— Moos.  Waillyeabibilcdencoontaf  vaiiwvsilk  produciog 
Lepidopten,  aad  elated  that  the  larva  of  AUmna /nmvi^  whose 
foo  l-plant  is  oak,  bad  been  reared  in  Trinidad  on  'lermiiMlta 
liUi/olia. 

Lintiean  Society,  June  i  ^  -— Prof.  Stewart,  Prci  knf,  in 
the  Ll-j.iir.  —  Mr.  A.  VV.  HefuuM i  e.vlnbited  somecuriou  ;  i  satiijjles 
ol  levis  itu  iiniti  in  idanis,  anil  ma  !c  lome  remarks  on  the  sentiules 
>il  /';  ,'  .r.'  / ,  i/.j  .■iiiil  .'.  iirijclia,  specimens  of  which  were 

extiikjittd  underline  miert stopc.  -  Dr.  Slapf  read  a  paper  on 
the  botany  of  Mount  Kiua  Hi  1.1,  \(.rth  iiurneo,  and  c^tn'  Uid 
some  of  the  most  char^clciuuc  planu.  Ills  remaiks  were 
criticised  by  Mr.  W,  T,  Thiseltoo  Dyer,  who  regarded  the  i>aper 
as  a  valuable  contribution  to  geographical  botany. — I'rot.  W. 
.'\  ^lerdman,  in  contiaaatioB  of  a  former  paper  printed  in  the 
Society's  journal,  gave  an  interesting  accoantof  sevend  speciea 
of  Biiliih  Tunuata,  some  of  which  were  prewoMt^BBdeseribed, 
his  remarks  beii>g  illustrated  by  hguresproiecladoBtheKreenby 
rtkeansofthe  oxy  hydrogen  lantern.— On  behalf  of  Miss  A.  L. 
Saiilb,  Mr.  George  Murray  gave  an  abstract  of  a  paper  on  the 
anatomy  of  a  plant  brought  from  Senegnmbia  by  Mr.  G.  F. 
Scott  blliot,  the  afiiniiies  of  which  had  r.ot  been  precisely 
determined,  but  which  was  referred  either  to  the  MtUitomat* 
or  Gtntianadii-.  The  author's  views,  which  were  illustrated  by 
means  of  ihe  i>j:y  hydrogen  lantern,  were  criticised  by  Dr.  IJ. 
H.  Scoii  In  -he  . l  icence  of  -Mr.  Scott  Elliott,  a  paper  was 
read  on  his  behalf  by  the  secretary,  on  the  African  »pecies  of  the 
genus  l-iius. — Prof.  F.  W.  Oliver,  on  behalfof  .Mins  .M.  Benson, 
j^ave  an  ah<tnic;  nf  a  pspcr  triti'lffd  conlribulii.Jir;'*  It'  lliei-m- 
bryi)!iii;y  I'l  '.he  / /i.'j  ,',-r,.  ,  ill,:  ii.i'ed  by  diagi  J.mi  <  if  ^eclioos 
made  by  the  author. — VVitb  this  meeting  ttie  ikes&iun  uf 
was  bioagbt  10  a  doee. 
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Paris. 

Aeadtmy  of  Scienets,  June  is  — M.  Loewy  in  the  chair.— 
Bwau  mm  Nordcndtittld  was  elected  Foreign  AMociaie.— Un 
ttw  iheorjr  of  flow  over  wein  without  lateral  contraction,  taking 
into  account  the  variations  nadergoee  bjr  ihe  inferior  contrac- 
tion of  the  fallini;  «heel  accurding  to  the  lieight  of  fall,  by  M-  J. 
Oonssinesq. — On  the  heat  of  combustion  of  the  principal  gaseous 
hydrocarbon*,  by  MM.  Berthelot  ami  .Matignon. —  Ihe  dif- 
ferences of  the  heat  of  combuslii>n  in  the  hiimolo^ucs  of  iht- 
fornicnc  icrie-s  arc  betisibly  constant  ami  amount  to  almul  157, 
— ('n  ihc  moiiiilus  function  \/;,  liy  M.  A.  Caylcy.  Photo- 
graphic study  of  some  sources  of  li^ht,  by  M.  \.  Cmva. — 
Prescnlalion  of  an  iconographic  nmnocraph  upnn  Hu'.uus 
iiitlinui:,  Duvcrnay,  by  ^!.  A.  I'omel.  -  -On  a  cla*s  of  surface* 
with  rilioiKxl  ;;rncr.itiirs,  by  M.  G.  Humbert. — On  some  sur- 
faces with  '.evcr.il  niivilc;  of  generation,  by  M.  G.  SchcfJers.-- 
A  t;fncml  property  of  any  field  not  admitting  of  a  potential,  by 
M.  V.wchy.  The  disiiihution  of  the  force  (or  vector)  /  at  the 
various  points  of  the  field  is  identical  with  the  distribution  of  tl>e 
resultant  of  two  fictitious  forces  A  and  yj  defined  as  follows 
The  force  /,  would  be  developed  Of  n  system  of  masses  acting 
at  a  distance  according  to  the  law  of  nniTersai  gravitation  ;  /, 
mould  be  developed  hy  a  qpiica  of  "  vectorial  masact "  acting 
aeeordtng  to  Laplace'k  law.  The  dcsaitj  #  of  Uic  fint  naiaes 
asd  the  Gomnonents  Mr,  ^  |^  of  th«dca^fi«f  Ibeveelorial 
vwtM  be  i>iven  by 
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where  X,  V,  Z,  are  the  compoaents  of  /,  and  the  "  vectorial 
mau"  contained  in  an  infinitely  small  volame  f/<M  '\%  n  d x  , 
where  >t  is  the  "  den*ity.""-On  terms  of  a  superior  order  in  the 
deviation  of  the  comivK*,  by  .M.  I!,  (iayon.  <  >n  a  remark  of 
M.  Cuyon  relative  to  the  calculus  of  stability  of  vessels,  hy  M. 
Ch.  Doycrc  On  tbe  photographic  propertici  of  the  salts  of 
cobalt.  Hydraied  peroxide  of  cobalt  diss-olvcd  in  oxalic 
acid  gives  a  solution  of  very  unstable  cobaltic  oxalate,  which 
is  easily  reduced  to  the  cobaltous  slate  by  the  action  of 
light.  This  action  may  be  utilised  to  produce  photographic 
prints.  A  col>altous  salt  is  precipitated  with  sotlium  per- 
oxide; the  col  alric  liydrate  fornieil  is  carefully  washed  in 
hot  water,  collecitcl,  and  treated  in  the  cold  with  a  saturated 
solution  of  oxalic  acid  :  the  leaction,  which  must  take 
place  in  the  presence  of  an  excess  of  cobaltic  hjrdrate,  is 
finished  in  several  hours,  and  i;ives  a  green  solution  With  wbidi 
gelatinised  paper  may  be  impre^^nated.  Printing  k  done  very 
qiuddyi  After  mflidnt  eaposure  the  ixoof  ia  developed  by 
flMaaaof  a  j  perceM.  aolilion  of  )>otastiim  leiricyanide,  and 
liaed  by  rimple  washing.  The  inaga  obtained  is  pale  red.  It 
is  intMUified  and  given  *  OMre  agreeable  eolow  by 
treating  with  an  alkaline  ndphidc,  which  converts  the 
ferricyiraide  of  cobalt  into  the  sulphide.  The  proccai  n 
distinguished  by  its  simplicitv.  rapidity  and  cheapness. — On 
StAs's  atomic  weights,  by  M.  j.  D.  van  dcr  I'laats. — 
On  chromodisalphuric,  chromolrisulphuric,  and  chromosul- 
phochroaic  adds,  by  M.  A.  Recoura. — Action  of  oxygen  upon 
sodammonium  and  potassammonium,  by  M.  A.  Joannis. — On 
soft  sulphur  moistened  in  the  state  of  vapour,  by  M.  Jules 
Gal. — On  the  estimation  of  manganese  by  the  oxydmictric 
methods,  by  M.  .\dolphc  l  anv  il.— On  the  product  of  asyni'-lry, 
by  M.  I'h.  .\.  (iuye.  (In  th^  .vkoholic  fcrnientation  of  Jcn:- 
salem  artichokes  umlir  \\iv  intlucncc-  of  pure  yc.^^u,  by  M. 
Lucien  Levy. — On  a  new  scries  of  colouring;  tr.3'ler<,  liy  M.  A. 
Trillat.  — On  the  assimilation  fif  the  gast  ins  nitrogen  of  the 
atmosphere  by  microhms,  by  M.  S.  \Vino|;raijsl.y. — (Jbserv.-»- 
tions  thereon,  by  M.  Berthelot.  — <_>n  the  doubling  of  carbonic 
acid  under  the  influence  of  sol.^r  radiation,  by  M.  A.  Uach.— On 
.t/r.  nwfv/j  iumV^'j/j,  by  M.  Kmile  G.  Kacoviiia. — (Jn  the  oil 
of  the  eggs  of  the  Algerian  I'ilgrini  Cricket  (AcrUium  pert- 
gnHum),hy  M.  Raphael  Dubois. — Influence  of  moisture  on  the 
development  of  the  nodosities  of  the  I.eguminosx,  by  M. 
Edmond  Gain.— On  the  concordance  of  the  phenomena  of 
cellular  division  in  the  lilies  and  in  Spirogyras,  and  on  the 
identity  of  the  causes  piodttcing  tbem,  by  M.  Ch.  Drgngny. — 
On  the  specific  gravities  of  isomorphooa  crystals,  by  M.  Gcoiges 
WoulU— On  dw  axinile  of  Oinn%  hf  MM.  Albert  Offntaod 
Peidinand  GflBmnL^Onthe  enqpthreracki  of  Servia,  by  H. 
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J.  M.  Lugovic.  —  On  ri'/jC''"'""  sai^ia/intme,  rc;;anic>S  as 
fodder  for  catile,  by  M.  Dooinet-Adanson.  —  ( )n  the  toxicity  of 
stcrroi-o!T>oric  acid  tartrate?,  and  a  general  formula  for  measur- 
ing iheir  toxic  power,  by  M.  C.  Cbabrie. — The  electric  brush 
discharge  as  a  ifcMnent  for  nfiwioiy  eHtanem  prariiWi  hy 

M.  H.  Leloir. 


BOOKS,  PAMPHLETS,  and  SERIALS  RECEIVED. 

ttocjiCN. — Semi  azimuths;  a  New  Method  of  Navigatbuo,  Part  t!  B.  W. 
Iluiler  (.None  and  WilsKi).-A  Oictiooary  of  Birds.  Part  t :  A.  MtMsa 
(Black).  — Lehrbuchder  PctiOirrapbie.  Er.ler  Bauid:  Dr  P.  Xflwl(LilMb 
l-  nfclinann).— Orundtilie  <ter  PhxnologiKrhen  Piych  iloeie.  EfMcr  Buoi 
W.  Wundt  (l.ci^iig.  Kn^clriar.D)  -'L.esaons  in  Elemeniary  Hi  loxy.  »nd 
ctliiion;  I'rcif.  T  J  Parker  (  M  acm  JlinX— Hm:  Protcciioo  of  Woodtandst 
H.  Kunl,  tranUatcd  Ijy  J  Nii.bet  (Edinburgti,  Duaglis)  — An  loiroduci^ 
to  the  uudy  of  Geology  :  Dr  E.  Aveltng  (SonncasdMin*.— The  Grot 
Eastern  Railway  Company'i  'I  ourtftt  Guide  to  the  Contineni,  Dew  editiofi 
(London)  —Electric  Light  InitallUiAos.  Vol.  i :  The  ManaKcmeoc  of  Ac- 
cumutaton,  tiIi  cditimt :  Sir  D.  SalMluBa  (WUllakar).— The  Dyaamo :  C  C 
Hawkinsand  K.  Wallis  (Whituker). — EtudanrlcsTreinlikciwnis  de  Terrc: 
J..   Vintil  (l';inH,   bcrt;<-r-l  ;vra-.ill)^— EsBIICialiont  ill  .Arillniriii-.  AlKdn, 

n»'nt  ot 


t'ucliJ.  an  J  'Ir1.4j11jn.ctry  :  tV  .\.  1 


i«  (M»cmi;l.it>)  —I ' 


li^urred  ('ingtr  I'nnt*  :  K.  Gallun(Uacmilan).— An  Eleineiiiary  TrcaiiM  i 
Analytical  (jMOMUy:  W.  J.  JalUM 'n  (Oxford,  ClarrDdoit  PrcuA— Ceiuui 
of  iba  Coioay  af  Tuoiaida,  tfft, Pan*  i-B  ( Hobari,  Grahame). 

PaMMSLBTS.— Let  AklroBOOMs:  A.  Tischiner(LeipfiK,  Pock).— Prehistork 
Naval  ArcUuetute  uf  ilie  NoRhnf  E«ir»pt :  G.  H  Boebmer  (Wastuo^ loa). 
—Report  on  ihe  Bcudino  Gold- Field ;  E.  J.  Dunn  (Melbourne,  Brain).— 
Soci^t^  d'En:ti'i-,>.;'-nirTit  nour  l*l!»dvi*'r<r  Natioriale ;  Annuaire  poor 
I'Alwee  iS.i  il'.in-.i  -Stil  MulKnedsni  <  ili  Mum.-  iJr.  K.  tuDonc  c  S- 
Frtnclii  (RoniaJ  -  Lr,;rbn'v<e  der  MeKaioIugi-clvcn  Orobachi' ngea  Im 
Kalclnland  Eltau-L  xhrinKm  im  Jaht*  iSoi  (SiraMburg).— Lrfn«  on  tbg 
Vlewfton  Peler-ham  Hill.  Kirlinioiid  :  W.  H.  Oxiey  and  E.  Kirk  (R>ch- 
noml).— Uebcr  die  Eatwicktlung  der  TlMafiarbeB-lmiuMrie  :  Ur.  H.  Can 
(Berlin,  Frledliinder). 

SiaiAl.^.— Jimrnal  of  the  Inililulion  of  Electrical  Prgineers.  No.  tetf, 
vol.  xaii.  (Sprml  —  Hullrliii  ■•!  iht  On  sraphicl  t'lul  n(  Phil.i-!el[>hii,  V._.l.  i. 
No.  1  (Phil:,'ir^^.'!iia,i  — .'X'.trurKHiiS'  aiiil  .\..trr>-l'h\vic*.  June  (Norlhh'-ld. 
Minii.  J.  — Rcndicontcj  df  ir.\rc.demie  d«-lk  Scicnie  t  iwche  c  MatemaliN.he, 
"trie  »■*,  vol.vii.  (a»c  (Napoli).— The  I lluwaled  Archc •loRi.l,  No.  • 
(I'.  I.  Clark).— Journal  of  the  Franklin  ln«irate.  June  (Philadelphia^— 
Eco'namic  jmmia].  June  (MactnillanX-  rrantaction  01  tha  LnCtlMr 
Liierary  and  Philoaephiea]  Society,  July  and  Ociober> 
tSyj  <L«tc«aiar).— Lucifer,  Vol  ail  No.  7o(L.oodonX 


CONTENTS. 


PAOl 


The  Theory  of  Futictions.    Uy  Prof.  W.  Burnaide, 

F.R.S  i<9 

Tinctorial  Art  and  Science.    By  Prof.  R.  Mcldola, 

A  N«nr  Manual  of  BncMriology  17s 

ToiuBeelm  «f  Xoetogjr.   By  n«f.  B.  Knjr  L>a»> 

hMtw,  P.S,8.  m 

Our  Book  SlMir^- 

Prmri  "Dai  Genelieehc  Syitaai  der  dieiaiadiCB 
Elenente."— -J.  ^W,  R.  .....••>••.•  174 

Sheldon:  "TheFolweorBrilidi A|rieaitm«"  .  .  tft 
Lettera  to  tbo  Editors— 

Mr.  H.  O.  Forbes's  Diseofeiiet  in  the  Chnthnm 

Islands.— Henry  O.  Forbea    .  ,  174 

The  Fnndamcntal   Axioms  of  Dynamics.'— Prot 

Oliver  Lodge,  F.R.S  174 

Popular  Bmany.— John  Bidgood   ...  .       .  IJ$ 

The  Bigand  I.itile  Mnnso.m*  of  Ceylon.    E  Douglas 

Archibald  175 
.Singular  .Swarms  of  I  Hc-s.  — R.  E.  Froude  :  Baron 

C.  K.  Ostcn  Sacken   Vfi 

Official  Cataloj^ue  Of  the  Exhibition  of  the  German 
Empire  at  the  ColtuoMnB  UoivniMl  BshibitioB 

in  Chicago  17^ 

The  Rede  Lecture  17* 

Noies   ...  179 

Our  Aatronomical  Column: — 

A  .New  Variable  11  Cygnus  l8j 

Finlay's  Comet  <l8S6  Vil.)  l!*4 

A  Bright  Comet  ?  184 

Observations  of  Nebnlse  il« 

The  Verkes  Telescope  .  l94 

The  Srniihsonian  Report  for  Yen  endiagiSoa  .  .  .  tS4 
The  Morphology  of  the  Vortobnto  Bni;  By  Q.  B.  K.  1S4 

Penpoetivo  nnd  Colour  16 

Tborlornof  Oreonlnnd  iSi 

Univnnity  end  Bducatlonnl  IntelUffineo  1S7 

SomtttSe  Seriala   .  iSf 

Soctetien  end  Acndotaion  .itt 

Bookn,  P«BpU«t%  and  Sorialn  Rocelirad  191 


Digitized  by  Google 


NATURE 


193 


THURSDAY,  JUNE  29,  1893. 


ELECTRO  DYNAMICS. 
Dyiuum  Electric  Machinery.    Fourth  Edition.  Revised 
and  enlarged.    By  Silvanus  P.  Tbompaoo.  (London : 
E.  and  F.  N.  Spoo,  1893.) 

A COMPARISON  i.f  the  size  of  :he  fourth  editior  ofthls 
book  with  that  of  the  first,  which  appeared  in  1884,  ! 
mi>plies  a  good  illustiation  of  tbe  rate  at  iriiich  tlie  me 
of  dynamo  electric  machinery,  :\nd  our  knowledge  of  its 
laws,  have  advanced  during  tiic  past  eight  years. 
The  408  pages  in  1S84  have  grown  to  832,  with  a  collec- 
tioD  of  twen^>aiae  exceUent  plates  in  addition  at  the 
end  of  the  book,  tepfesenttog  another  60  pages ;  in  fact, 
the  book  has  now  become  so  portly  that  it  would  have 
been  well  had  the  matter  been  put  inlu  two  volumes. 

Each  of  the  last  three  editions  llBS  been  bulkier  than 
ita  predecessor,  but  the  increase  of  sue  of  the  second 
and  third  represented  the  simple  adding  of  new  material 
without  'he  pninint;  wvay  of  antique  and  practically 
obseiete  matter  which  is  so  necessary  in  a  text- 
book of  a  rapidly  advancing  industry.    The  last 

edition,    on    the    contrary,  hns    been    re-.vritten,    nnd  ' 
the  author's  n,ell-kiiowii   capacity  tor  hard  work  and 
information  collecting  has  enabled  him  to  produce  a  1 
treatise  which  contains  the  latest  knowledge  and  the 
ensting  practice  of  the  dynamo  designer  and  the  dynamo  I 

constructor  nftrt  day. 

The  b«ok  -.(icns  with  ^  wonderfully  complete  collection 
of  historical  notes,  but  we  fear  that  the  author's  love  of 
history  has  led  him  to  give  a  little  too  much  credit  to  the 
early  workers.  It  is  the  fashion  with  some,  and  especi- 
ally «iih  those  of  rl,\-,si(\il  tendencies,  to  credit  the 
Chinese  with  the  invention  of  gunpowder,  the  compass, 
and  a  variety  of  other  useful  commodities ;  to  condemn 
'"alil*>o.  Co!t:inbus,  and  H  irvey  as  plagiarists  ;  and  Xn 
axiul  i  Uuy  or  Aristotle,  or  utlicr  gentlemen  of  that  some- 
what remote  period,  as  having  foreseen  and  foretold 
every  scientilic  principle  and  device. 

But  as  these  prophecies  of  the  ancients  were  somewhat 
marred  b\  ttieir  itter  unsuggestiveness  until  the  dis- 
coveries tit  the  aniderns  h.ttl  set  the  historian  searching  for 
a  meaning  which  the  writers  of  the  prophecies  were 
themselves  probably  quite  ignorant  of,  we  do  not  regard  | 
the  trousered  investigator  as  a  dealer  in  second-hand 
articles.  ' 

Nobody  knows  better  than  Dr.  Thompson  tlut  a  know- 
ledge of  the  properties  of  rubbed  amber,  or  the  discovery 
of  the  toidstone,  was  not  all  that  wns  necessary  to  con-  , 
struct  .1  1000  horse-power  dynamo  with  a  commercial  \ 
efficiency  of  93  per  cent.,  but  nevertheless  he  fails,  we 
think,  to  sufficiently  distinguish  between  a  chance  ment  ion 
of  some  notion  and  the  subsequent  independent  recog- 
nition of  an  important  commercial  principle.    If  fame 
could  really  be  :tchieved  by  a  person's  mingling  a  grain 
of  wheat  with  .1  ton  of  chaflT,  what  a  temptation  it  would 
be  to  spend  one's  time  recording  every  notion  that  struck 
one  (no  matter  how  improbable  it  looked),  in  the  hopes 
I'lat  .1  hundred  ye.irs  l-.erjce  some  iiidul^xnt  histori.in 
would  search  through  the  weary  waste,  in  the  hope  of  ! 
discovering  with  hUrosy  spectacles  aa  apparent  antlcipec  | 
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tion  of  some  device  that  practice  had  then  bronght  to 
a  successful  issue. 
The  historical  notes  are  in  fact  not  critical  enough,  and 

show  a  desire  to  make  thiiigs  comfortable  all  round  for 
everybody.  For  example,  the  conventional  illustration  of 
the  Pacinotti  machine  is  given,  bat  the  aadior  dbes  ttOl 
point  otu,  indeed  we  do  not  temenber  to  have  seen  it 
pointed  out,  that  the  original  illustration  of  the  Pacinotti 
generator  differed  from  the  conventional  illustration 
in  that  the  coliectiog-brusbes  were  placed  in  the  worst 
posHton,  so  as  to  make  (he  madiine  as  powerkss  as  poe- 

siblc.    Mny  this  h.ive  been  the  re.-\l  reason  why  tbis 
m.ichine  "fell  into  leuiporary  oblivion  '.' 

If  another  example  were  wanted,  we  might  take  the 
following  sentence,  which,  although  not  occniring  in  the 
section  called  **  Historical  Notes,"  enters  as  a  note  of  an 
historical  ch  ir.itter  on  page  59,  in  the  section,  "  Com- 
binations to  give  Constant  Pressure."  The  sentence  is, 
"  The  combination  of  a  permanent  magnet  with  electro- 
magnets in  one  and  the  same  machine  is  much  older  than 
the  suggestions  of  either  Deprez  or  I'erry,  having  been 
described  by  Hjorth  in  1854. '  Undoubtedly  that  is  true, 
only  Hjorth  used  the  combination  because,  not  being 
aware  irf  the  instability  of  the  magnetism  in  a  properly 

dciijjncd  dynnmo,  he  thoti>;ht  pcrtnar.ent  magnetism  «:is 
necessary  to  start  the  magnetic  excitation  ;  whereas 
Deprec  and  Perry  superimposed  what  was  practically 
a  permanent  field  |(or  a  totally  different  reason  and  in  a 
totally  different  way. 

The  h-ipters  on  "  Magnetic  i'rincipics,"  the  ''  M.it;neiic 
Circuit,"  "  Forms  of  Field  Magnets,''  are  excellent.  We 
do  not,  however,  see  much  advantage  in  the  inttodoction  of 

whnt  the  .-rjthor  cnlls  the  .Yrr.  r.fY.'V.j/ curient.  The  foimulx 
arc  thereby  stmpiii'ied,  rio  doubt,  but  ttie  biuiplilicaiiou  is 
effected  at  the  sacrifice  of  accuracy  ;  for  first,  the  per- 
manent magnetism  in  the  field  has  to  be  ignored,  and 
secondly,  as  there  is  no  absolute  maximum  induction  in 
iron,  there  can  be  no  exact  vntue  of  this<//atr/V/Va/cunent, 
which  produces  half  the  maximum  induction. 

The  author  is  not  quite  happy  in  his  choice  of  symbols. 
E  is  defined  as  representing  the  entire  electro-motive  force 
in  the  armature,  e  as  the  difference  of  potentials 
from  terminal  to  terminal.  Presumably,  then,  <•..  &c., 
applied  to  the  separate  coils  of  the  armature, 
represent  the  potential  differences  at  the  terminals 

of  the  irvernl  rods.  Hut  th.^t  is  exactly  what  <•,,  <•,  do 
not  me.in,  for  they  stand  fur  the  electro  motive  force*  of 
the  coils.  The  suffix  in  attached  to  the  letter  hn  im  icni 
or  resistance  denotes  field  magnet  coils,  but  only  when 
these  are  series  coils.  If  the  coils  be  shunt  coils,  the 
suffix  s  is  attA  I'.cd  to  the  tetter.  S,  however,  stands  not 
for  the  number  ot"  slmnt  coils,  .ib  one  would  expect,  but  for 
the  number  of  stnes  toils,  the  former  being  c.illcd  by  a 
different  letter  altogether,  viz.,  Z.  In  fact,  Dr.  Thomp- 
son's rules  for  the  use  of  suffixes  have  the  precision  that 

is  possc-51  (1  V>y  the  ndc;,  for  the  Spelling  of  the  l":i;.diidi 
language,  the  delight  of  every  foreigner  who  studies 
them. 

The  description  of  "Combinations  to  give  Constant 
Pressure"  (pages  37,  &c.),  and  of  " Constant  Potential 
1)>  n.imns"  ji.Tiie-  2  77,.'ii  .i,  uiiynt  be  well  brought  together, 
seeing  that  both  parts  of  the  book  deal  with  the  saute 
contrivances,  only  m  little  mathematics  is  added  when 

K 
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the  subject  is  taken  up  the  second  lime.    The  e(HKHioii« 
that  are  K'^'^<^  were  very  useTul  in  the  early  days  when  , 
the  combinations  were  lirst  worked  out,  as  they  showed 
what  combinations  were  tbeoteticalty  pos»ible  to  produce  i 
the  desired  result.   But  it  U  questionsble  whether  these  | 

CipMtions  arc  '.r  nr.ii  Is  u- eat  the  piescnt  time,  or  if  they 
Arc  gives,  it  should  be  cleaily  explaiticd  why  equations 
origkmlly obtained  on  the  assumption  that  the  perme-  j 
abrfity  of  iron  w.is  constant  led  to  conclusions  distinctly 
vaiu»bic4ii  ihc  CISC  of  machines  intended  toproducc  con- 
stant pressure,  but  quite  useless  for  suggcstint;  a  methcd 
of  compounding  a  dynamo  to  produce  con»taDt  curr«i>t.  1 

The  chapter  on  lap,  wave,  and  rinp  winding  of  arma- 1 
tures  is  most  instructive.    The  original  idea  of  cross 
connecting  the  coils  of  a  gramme  ring,  so  as  to  only 
require  two  brushes  w  ith  a  multipolar  dynamo,  the  author 
attributes  to  Mr.  Mordey,  tHit  we  were  always  of  opinion  1 
that  Fraf.  Perry's  patent  of  1880  contained  the  first  sug-  | 
geaiion  of  this  now  well-known  arrangement. 

Chapters  xiii.,  .\iv.,  %\\,  xvi.,  xvii.,and  xviii.,on  "  Prac- 
tical Construction  of  Armatures,"  "  Commutators, 
l^ni^he-,  nnd  lirush  Holders,"  Mechanical  Points  in 
Ucsign  and  Construction,"  "  Elements  of  Dynamo 
Design,"  ".^rc  Lighting  Dynamos,"  and  "  Examples  of 
Modern  Dynamos,"  taken  in  conjunction  wiib  the  1 
'twenty*nine  plates  at  the  end  of  the  book,  contun  a  I 
wonderfully  compressed,  and  most  admirable,  ffsutr./  of 
British  and  foreign  practice,  and  make  one  feel  proud 
that  they  have  been  written  by  nn  Englishman. 

In  Chapter  xx.,  on  etectramoUHs,  the  laws  of  maximum 
activity  and  maximum  efficiency  are  carefully  distin- 
guished, and  it  is  pointed  out  that,  while  Jacobi,  Verdct, 
]h1uUer,and  even  Weidemann  stumbled,  the  true  ideas  of  1 
Thomson  and  Joule  were  put  forth  correctly  by  Achard  in 
January  1879.     In  1SS3  was  advocated  the  proposal  to 
employ  a  forward  lead  of  the  brushes  with  a  motor,  and  a 
backward  lead  with  a  dynamo,  so  that  the  magaeiisatian 
of  the  armature  might  help  instead  of  oppo;>ing  that  sf  the  | 
fields  mignets.   With  reference  to  this  idea  the  author  I 
says,  "  The  fasciuatins  notion  of  uiin^  the  armature  to 
magnetise  has  proved  .1  f.iilure  in  pr.iclice,"  a  statement 
undoubtedly  tnic  historic  tUy,  bat  lacking  in  prophetic  in- 
spiration, seeing  that  this  proposal  of  Aiay  iliSj,  to  utilise  ; 
instead  of  counterbalancing  the  mi  gaetism  of  the  arma- 
ture is  now  warmly  welcomed  in  May  1S93,  after  Mr, 
Sayers  has  shown  how  ibe  *'  destructive  sparking  "  can  | 
be  annihilated.  I 

Chapter  x\ii.,  on  "  I'he  Principles  of  .\tternate  Cur- 
rents," is  much  too  meagre  for  any  one  who  does  not 
alrcidy  know  more  of  the  suijjeci  thiii  is  contained  in 
the  chapter  itself.  A  student  reading  the  boalc  would  be  ^ 
inclined  either  to  skip  this  chapter  altogether  and  go  on  to 
the  nc.tt,  on  "  AUcrn.itors,"  or  turn  to  some  olher  book  ] 
for  what  Chapter  x.\ii.  pr.)fc»«ci  to  give.  The  account 
of  the  construction  of  altera  uing  currant  dynamos  con- 
tained in  Chapter  xxiii.  is  as  comprehensive  as  the 
description  of  the  principles  In  the  prccf  diii;;  chapter  is 
me.it;rc.  The  abstract  of  Dr.  J.  Hoiikinson's  in\ esligation  . 
on  the  coupling  of  alternators  is  clearly  given  and 
easily  understood,  when  the  misprint  of  N  A  for  N  H 
on  fi  •t-^e  6<)i  is  corrected.  The  device  of  commntatinjj 
the  current  round  the  field  of  an  alieraate  current  motor, 
to  that  when  the  motor  ayncbnmises  the  eacitation  is 
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pniilnced  by  a  pulsating  direct  current,  is  due  originally 
10  Pior.  Forbes,  and  not  to  Mr.  Mordey,  as  the  author 
states  on  page  703. 

The  author  is  very  perplexing  in  his  naming  of  alternating 
currents.  He  catts  the  current  produced  by  an  ordin.try 
allcrn  it'ir  a  !.,■ '  f> '  f  ■■  •  c  11 1  cr.r,  but  why  we  h  »vc  no  idea. 
At  any  one  moment  the  current  in  all  parts  of  the  circuit 
is  in  tfw  pk<ue;  at  different  times  the  current  has,  of 
courje,  every  possible  phase  in  succession.  The  current 
must  therefore  be  called  n  one  phttse  current,  or  a  single 
current  h  ivin^  every  possible  phase  in  succession,  if  the 
author  prefers  that ;  l}ut  there  is  no  more  reason  to  call 
such  a  current  a  two  phase  current  than  to  call  it  a 
twenty-two  phase  current.  When  again  we  cotne  t>>  the 
arrangement  devised  by  Ferraris,  and  illustrated  m  Fig. 
455  (paj{C  405^  we  have  two  distinct  circuits,  the  currenta 
in  which  always  Uitfer  in  phase.  We  have  therefore  a 
two  phaie  arran^nisnt.  The  author  boivever  calls  this 
a  *'/<<ur  pi'iitse  (/'  t'K  'r'iiir'/:  "  Lastly,  hoivever,  when 
there  are  three  circuits  in  which  there  are  three  distinct 
currents,  the  phases  of  which  at  any  one  moment  are 
always  all  three  ditfereat,  the  author,  for  s  1  nc  reason,  is 
content  to  call  this  a  "  three  phase  current  "  like  ordinary 
mortals. 

Chapter  xxv.,  on  alternate  and  direct  current  traiis- 
formers,  is  good,  but  might  be  made  a  little  fuller,  seeing 

that  so  very  much  w  irk  h:\^  been  c  irried  out  on  tnn*- 
formers  during  the  past  lew  years.  The  iiic-thoils  of 
testing  transformers  are  becoming  as  important  as  those 
for  Testing  Dynamos  and  Motors,"  which  forma  the 
subject  of  Chapter  xxviii.  The  last  chapter,  on  the 
"  M.inagcment  of  Dyi'.icii  ciu  ilu  ,  luany  valuable 
bints,  derived  in  some  cases  from  the  author's  own 
experience. 

The  table  at  the  end  of  the  book,  headed  '  Wire  Gauge 
and  Amperage  T.able,"  we  have  ga^ed  at  with  feelings  of 
admiration  tempered  with  doubt.  .Admiration — bec.iuse, 
if  all  the  columns  of  numbers  given  in  this  table  be 
correct,  then,  while  we  have  spent  much  time  experi- 
menting and  calculating  in  order  to  obtain  uifi>rmation 
ab  <ut  the  heating  of  oae  or  two  bobbins  of  wire  traversed 
by  a  current,  the  problem  for  bjbbins  wiiund  with  .all 
kinds  of  wire  to  all  sorts  of  depths  up  to  4^  inches  has  in 
some  way  or  other  been  solved.  Doubt— becatise  we 
fear  that,  in  solving  this  inolilcm,  some  soit  of  simple 
proportion  may  have  taken  the  place  of  the  compUcated 
mathematics  which  it  Is  necessary  to  employ  f»  account 
of  the  iImv  of  heat  taking  place  across  many  layers  of 
copper  and  cotton  interspersed. 

To  say  that  this  book  is  the  best  on  its  subject  in  the 
English  language  is  to  say  too  little,  since  we  know  of  00 
book  in  any  other  language  on  the  same  subject  that  can 
be  compared  with  it.  The  few  peculiarities  that  we  have 
drawn  attention  to  must  be  regarded  less  in  the  light  of 
blemishes  than  as  giving  the  buok  individuality,  for 
we  recognise  our  best  friendSf  wheo  we  meet  them,  by 
their  characteristic  peculiarities.  Dr.  Thompson's  treatise 
should  be.  nay,  probably  is  already,  ir  t  1-  1, 11!  of  every 
one  who  dcaU  with  dynamo  macltincry  from  on  educa  • 
tional  or  from  a  roaaufatturiBg  pmnt  of  view. 

It  is  interesting  to  notice  how  the  author,  in  comni-n 
with  other  writers,  is  unconsciously  searching  for  a  good 
abbieviaiieo  for  the  important,  but  somewJutcwnbersoai 
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tion — difference  of  poeentiais.  SometinMfllMcalla 
it  ^ramite,  but  he  spolof  ises  for  that,  as  be  esjrs  it  is 
pgpalHr.  SoraeTtines  he  calls  it  potential,  wtiich  we 
t;ifnk  i5  rather  ths  expreision  to  be  .ipoloLjiscd  for,  since 
it  is  wrong,  the  potential  of  'a-  body  having  jreart  ago 
been- defined  as  being  tbe  diflfeteoce  between  H*  potential 

and  that  of  the  e.irth.  Sometimes  he  calls  it  the  volts, 
but  to  speak  of  the  volts  of  a  dynamo  being  too 
high  is  like  telling  your  tailor  that  a  coat  has  too 
many  inches  when  yoa  mean  it  is  too  long.  VoH> 
age  agein  appears  to  ns  m  bed  ■>  nmperage,  n 
came  M-hirfi.  by  thi?  h\-e.  enter?  intn  the  henrltn;^  rvf 
the  iu!>t  table  in  the  book.  If  we  :>ilk  of  ibe  atnperage 
inMead  of  the  value  of  the  current  in  amperes^  why  not 
spenit  of  the  inicro^iradage  of  a  condenser  instead 
of  its  capacity  in  microfarads,  or  of  tlie  feetage  of 
a  tall  iii.ui  a*  bem^  (\\  ?  Tlie  names  current,  resistance, 
capacity,  &c.,  require  a  short  analogous  name  for  difference 
of  potential.  Yeare  age  Mr.  Latimer  Qarit  suggested 
that  iTie  nime  /'/."i.*t  was  goin^  a-bfpgini?  How 
would  this  iio  as  short  fgr  paiential  diilercnce  i(  the 
industrial  name,  pressure,  be  objected  to?  But,  the 
shortest  abbreviatian  of  all  is  the  inittala  of  the  words 
poiefrtial  difference  and  oar  own,  P.  D. 
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CAPTAIN  COOfCS  JOUAWAL. 

Captain  Ci'.>k's  Journal  ditrinf^  Ins  First  Voyage  rnund 
tk«  World,  maJe  in  H.M.  Bark  Endeavour^  1768- 
1781.  A  literal  transcription  of  the  original  MSS., 
with  notes  and  introduction.  Edited  by  Captain  W. 
I.  1.  Wharton,  K.N.,  F.K  S.,  Hydrographer  of  the 
^Vdmiraity.  Illustrated  by  maps  and  facsimiles. 
(Loirion :  Elliot  Stock,  62,  Patcmotter  Row,  1893.) 

'  APTAIN  WHARTON  has  rendered  excellent  service 
^    to  naval  and  colonial  history,  and  to  geographical 
sdence,by  editing  a  transcript  of  Captain  Cook's  journal 

of  the  \'o>  aj;e  cif  the  Eudiuv .)u> ,  wfiicli  "  .t'i  imdcrt.ikea 
chiefly  lor  the  purpose  of  obaerviug  the  transit  of  Venus 
across  the  sun's  disV,  and  which  led  to  the  founding  of 
tbe  Australian  Colonies  by  Great  Britain  As  is  well 
known,  the  published  accounts  of  that  \'oyage  are  two, 
and  neither  of  them  •■atisfaLtory.  The  oiiK  \ery  com- 
plete one  is  liiat  compiled  by  Dr.  Hawkesu-ortfa,  from 
tbe  journals  of  Cook,  and  of  Mr.  (afterwards  Sir  Joseph) 
Bank^,  who  nrrnmpanieil  the  ftreat  navigator  as  a  volun- 
teer, taking  with  liiin  an  eminent  scientific  man,  Dr. 
Solaader,  a  pupil  of  Linn<.S  two  artists,  and  servants,  all 
of  his  own  providing.  Tbe  other  is  a  brief  and  defective 
{oomalkepi  by  .\fr.  Parkinson, one  of  Banks's  artists,  who 
died  before  the  expedition  reached  Kngland.  It  con- 
tains rude  illustrations  of  the  scenery  and  peoples  of  the 
I'acific  Islands,  which,  if  faithful  reproductions  of  the 
originals  (which  1  doubt),  would  show  that  his  artistic 
powers  were  contemptible.  Parkinson's  narrative,  which 
was  edited  by  his  brother,  was  published  Mirrf[)t;i;(m5ly, 
It  was  suppressed  by  authority,  and  is,  happily,  not 
frequently  met  with. 

Dr.  H.Twkc^worih,  on  the  oilier  lian  !,  h  is  !ijcr.  sev  erely 
and  justly  censured  for  the  method  he  adopted,  namely, 
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the  fusion  of  the  journals  of  Cook  and  Banks,' and  Ibrattii' 
buting  to  their  authors  inept  reflections  of  his  own,  aa  oper- 
ation for  which,  even  had  it  been  advisable,  he  had  net 

the  ability,  from  bis  obvious  want  of  appicciation  of  tlie 
I  distinctive  labours  of  tbe  navigator  and  of  the  naluraliat.* 
I  The  remit  is  a  namtive  in  which  the  perfofmajweaof 

the  actors  are  inextricnhly  confounded,  nnd  the  records 
,  of  Cook,  and  doubtless  also  ol   Uankk,  in  some  cases 
g.-irfoled.    With  regard  to  the  reflections,  they  are  com- 
'  paratively  of  small  account,  and  there  is  liule  difficulty 
in  recognising  and  rejecting  them;  they  were  in  keep- 
'm\i_  w:th  much  nf  (he  lirerary  style  of  the  aj;r,  .ind  T)r. 
Haw  kcs  A  nti'i  assures  the  reader  that  his  whole  work 
I  was  bet  ire  publication  submitted  to  and  approved  liyilw 
members  of  the  expedition  then  in  England. 

Unsatisfactory  as  Hawkesworth's  account  of  the  voyage 
IS,,  It  has  the  inestini.ible  aJvantage  of  in  some  measure 
filling  what  would  otherwise  be  a  lamentable  void  in  the 
t  aanals  of  sdence,  (or  stmnge  as  it  must  appear,.not  even, 
a  meipTf  !ife  of  J^ar^ks  has  ever  been  written,  and  but 
for  HawkcSH'orlb  i  work  and  "  Cuok  3  J o'.irn^l,  iheieiauo 
published  account  of  his  indefatigable  labours  during  the 
;  expedition.   Banks,  no  douiit  aided  by  ijolander,  ka^  a 
j  full  journal  of  many  events  that  happened  during,  the. 

voyage,  which  the  commander  had  not  the  opportunity 
I  of  witnessing  or  tecording  ;  and  the  admirable  obterva>- 
I  tiom  on  the  physical  fntores,  popidations,  ianguagM^ 

economic  products,  manufactures,  zoology,  and  botany, 
of  the  islands,  and  coasts  visited,  are  presumably  for  the 

most  part  hi*.    Cook,  mtiecd,  espcci.ally  mentions  the 

signal  services  which  Banks  rendered,  especially  in  the 
management  of  the  natives,  in  acquiring  tbdr  laagnafes, 

in  pro\  jsioning"  the  ship^,  and  in  rollc  ting  information 
and  objects  of  interest ;  and  u  needs  no  reading  between 
the  lines  of  his  concise  narrative  to  prove  bis  apprecia- 
tion of  his  companion,  who  he  invariably  took  with  him 
wherever  he  landed. 

The  materials  for  the  reproduction  of  tlie  journal  of 
which  Captain  Wharton  ha^  availed  himself  with  great 
judgment,  are  a  complete  copy  of  "  Cook's  journal"  ia 
the  possession  of  the  Admiralty  ;  another  belonging  to 
the  Queen,  that  was  transmitted  to  England  from 
Bat-tvi.t,  til  IS  f  ontaii'ing  everything  of  importance  ;  and 
thirdly,  a  duplicate  of  this  last,  which  having  been  appro- 
prtated  by  the  Secretary  of  the  Admiralty,  Sir  PbiHp 
Stephens,  passed  to  his  desceadants;,  nnd  from  them  by 
sale  first  to  Mr.  Cosens  in  180S,  and  in  i8<;o  to  Mr.  John 
Comer.  The  latter  gentleman  was  arranging  for  the 
publication  of  his  copy,  with  the  view  of  devoting  the 
proceeds  to  the  reKoration  of  Hinderwell  Church,  the 
p,xii!,h  church  of  S'.al;hci,  whence  Cook  ran  away  to 
se  i,  when  be  suddenly  died,  and  the  carrying  out  of  bis 
project  devolved  upon  his  son,  who  completed  the 
arrangements  which  led  to  Captain  Wharton's  under- 

1  .S  mctiincs  alluded  lu  at  ilic  jcuiiult  of  Mr.  Bank*  n'  t  t  >r.  SoUndrr, 
t)tout;h  thrre  \\  no  rrah^<n  lo  mi(i|'0«c  itisl  itir  tKi^<  :  if.i*  >  :< '^a|  krp<  ;iny 
journal  iiiiiL-p<tidcril)'  u^  thai  irf  t  ai1«»,  of  wK<m)i  be  tirob,ih.y  ib« 
aDianu<i>Mi,  as  Mt.  OrlMl(llMllbi|)'<'  (l<il>>  wa>  n(  Co,  k 

2  .\  (Mi>|  iciicut  r>iin|ll*  of  tU>  i>  Hawkrtvr.-,n)i'i>onii<>iun  <  f  lbc[ 
n  Cttob'a  jeviiuil  (^VI'.'>Mtnl.  ^  ^M  idwrllinK  en  tlir  uiuccouciaUe  i 
of  lb<  COrM-BU(  (t\rf\A  of  il<  Micil'  catl  iiron  the  \,t\c\i)  on  (lie  I  " 


of  AnMfalm,  whUh  i«  a  n  ovi  niBiuliablc  fcaiuic  lu  liw  geograiiiiJaJ 4Wri> 
l  uiion  of  \\i»x  |  lani.  A  few  living  >|wcinitiM cxwl  •(  RockfaaaiplM Mid 
Kerr^'        '"<>  >"      unl,«a]i)iy  frill*,  imihidtv  <w  frail.  Mi  pIvhaUy 
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taking  the  editorship.  The  latter  informs  the  reader 
that  the  text  is  from  Mr.  Corner's  copy,  so  far  as  it  goes, 

with  additio-i  il  under,  from  the  d.^te  of  the  arrival  at 
BaUvia  up  to  reaching  England,  from  the  Admiralty 

copy- 

In  an  interestfnc^  chapter  of  fifty  pag'es  Captain 
VVhatton  gives,  a  spirited  skctcliof  Cook's  life  and  labours 
from  his  birth  in  1728  tohismurderin  1779  It  contains 
a  list  of  the  antiscorbutic*  supplied  to  the  Endtavourt 
and  an  account  of  the  preventive  measures  adopted  to 
ward  off  sickness  in  his  ship.  It  is  not  mentioned  in  it 
that  this  led  to  his  election, after  his  return  from  his  second 
voyage,  to  the  Fellowship  of  the  Rtqral  Society  ;  before 
which  Society  he  commnoicated  a  paper  on  the  above 
measures,  and  another  on  the  tides  along  the  east  coast 
of  New  Holland.  N  or  that  for  the  former  of  these  he  was 
awarded  the  Copley  medal  by  the  President  and  Council, 
the  hifhest  honour  in  the  gift  of  anjr  scientific  body,  and 
the  more  honourah'e  in  the  case  of  Cook,  from  the  fact 
of  the  metlal  havmg  been  instituted  as  an  award  for  dis- 
coveries or  researches  in  experimental  science.  It  is  a 
melancholy  fact  that  Cook's  departure  on  his  third  voyage 
prevented  his  receinng  in  person  this  the  sole  public 
recognition  of  his  still  unparalleled  sen-ires. 

To  dwell  upon  Cook's  professional  labours  would  be 
out  of  place  here,  are  they  not  written  in  his  own  Report? 
which  is  a  model  of  completeness  and  concisoieu,  re- 
calling in  these  respects  the  Wetltngton  despatdtes. 
There  is  a  reason  for  the  minutest  detail,  down  to  the 
naming  of  islands,  bays,  straits,  and  inlets,  with  the  re- 
sult of  the>e  being  as  appropriale  as  are  Unnfb  names 
of  animals  and  plants. 

Capuin  Wharton  has  further  illustrated  his  work  with 
valuable  footnotes  and  facsimiles  of  some  of  Cook's 
original  charts,  as  of  the  Society  Islands  and  New  Zealand, 
making  that  of  the  Australian  coasts  specially  biler- 
esting  by  placinL';  on  the  same  sheet?  parallel  with  Cook's 
chart  of  1770  one  corrected  up  to  iS^^j,  and  reduced  to 
the  same  scale,  thus  showing  the  marvellous  approximate 
accumcy  of  the  former.  It  is  to  be  regretted  that  00  list 
of  the  charts  and  plates  is  appended  to  that  of  the  chap- 
ters into  which,  for  convenience.  Captain  Wharloti  has 
divided  the  Report.  It  is  dilBcult  to  find  some  of  these 
in  a  work  printed  on  thick  paper  with  aacat  edges  \  and 
without  such  a  list  there  is  iko  assarance  that  a  copy  is 
perfect. 

In  the  preface.  Captain  Wharton  says  p  \iii  that 
it  has  several  times  been  in  contemplation  to  publish  .Mr. 
(afterwards  Sir  Joseph)  Banh^  Journal,  hot  this  has  never 
been  a  .compllslied,"  and  a^ain  'p.  xxvt'*  that  the  said 
Journal  "  cauout  at  the  present  time  be  ttaced.  This  was, 
I  ill  the  other  day,  true  Captain  Wharton  had  spared  no 
trouble  in  his  endeavours  to  trace  it ;  and  the  writer  of  this 
notice  had,  at  intervals,  for  many  years  past  pursued  the 
s  line  o'ljc-Lt.  lie  lia\  ini;  a  pcr->i)r..u  interest  in.  Ii-  discovery, 
,as  being  oneol  the  few  persons  living  who  had  seen  it.  Its 
hisleiy  he  believes  to  kw  the  following.  On  Sir  Joseph 
Ranks'  death,  without  issue,  in  1820,  his  effects  passed  to 
the  Knatchbull  family,  with  the  exception  of  his  extensive 
Herbarium,  Library,  and  the  lease  of  lus  i;oii,c  in  Soho 
Square,  which  were  left  to  the  late  eminent  botanist,  Mr. 
Robert  Brown,  who  had  been  for  many  years  Banks' 
librarian.wiih  the  proviso  that  the  Herbarium  and  Library 

MO.  1235.  VOL.  4i$J 


[June  29,  1^93 


were  to  be  evea&aily  deposited  in  th:  British  Museum. 
The  Banksian  correspondence  and  papers,  including  the 
Kcport,  were  thereupon  coniided  to  Mr.  Hrown,  with 
the  object  of  his  writing  a  Life  of  Banks.  Age  and  in- 
llmitics  interfered  with  the  prosecution  of  the  work;  and 
the  materials  were  for  the  same  oh;ect  transferred,  in  the 
year  1833,  to  my  maternal  grandfather,  .Mr.  Daw&on 
Turner,  F.R  S.,  a  naturalist,  and  man  of  high  literary  at- 
uinments.  in  whose  house  I  aided  in  the  collation  of  a 
copy  of  the  Journal,  which  he  had  caused  to  be  made, 
with  the  or;;;inaI.  In  Mr.  Turner's  case  they  met 
the  same  fate  at  in  Mr.  Brown's,  and  they  were  then 
placed  in  the  hands  of  the  late  Prof  Thomas  Bdl, 
secretary  of  the  Royal  Society,  and  who  succeeded 
Brown  as  President  of  the  Linnaean,  in  the  hope  that 
he  would  undertake  a  l  ife  of  ISmks  .\fter  retaining 
the  materials  for  some  time  he  dechned  the  task,  but 
before  returning  them  (in  1857  or  1858)  he  submitted 
them  ti  Mr.  John  Ball.  F.R.S.,  who  also  declined. 
Nothing  further  was  known  to  me  or  to  t  apiain  Wharton 
of  their  history  until  last  week,  when  (h.iving  previously 
been  misinformed  on  this  point)  I  ascertained  that  the 
original  of  all  Banks*  correspondence  and  of  his  Journal 
of  the  Kndeavour'<:  vny.i^^c.  ucre  in  the  MS.  Depart* 
raent  of  the  British  Museum,  and  the  aforesaid  copy  in 
the  Natural  History  Department  of  the  same  Institution. 
It  mly  lemaios  to  add  the  hope  that  this  gratifying 
intelligence  may  lead  to  the  publication  of  Banks*  Report 
uniformly  with  Captain  Wbaiton's  admirable  edition  of 
Cook's.  J.  D.  Hooker. 


OUR  BOOK  SHELF, 

The  Sm/sh  RelatioH  it  Htaltk.  By  H.  A.  Micrs,  M./V., 
F.G.S.,  F.C.S.,  and  R.  Crosskey,  M.A.,  D.P.H.  (Lon- 
don: Macmillan  and  Co.,  1893  ) 

The  attractive  title  of  this  litth-  bo  )r;  sj  ^  iks  for  itself, 
indicating  that  it  is  one  of  those  numerous  endeavours 
which  are  being  made  at  the  present  day  to  supply  just 
such  an  amount  of  information  in  several  different  sciences 
a*  will  s.ntisfy  the  requirements  of  men  engaged  in  some 
particular  department  of  practical  life.  In  the  present 
case  it  is  a  combination  of  chemistr)-,  geology,  and  bac- 
teriology which  is  offered  for  the  benetii  of  the  sanitary 
officer.  The  task  underuken  by  the  authors  is  obviously 
a  difficult  one,  and,  if  the  boob  be  regarded  as  a  mere 
outline  stimulating  the  reader  to  more  extended  and 
special  study,  they  may  be  said  to  have  accomplished  this 
task  with  a  fair  degree  of  suocess.  Our  knowtedge  of 
the  clietnii  al  and  biological  changes  taking  place  in  the 
soli  has,  diiritig  recent  years, been  so  much  increased,  and 
IS  in  aome  resj  ccts  mi  complete,  that  it  might  have  been 
anticipated  that  much  of  this  book  would  have  been  de- 
voted to  ,1  cic-ar  exposition  of  sucli  matters  as  rntritication 
and  dcnitriticalion,  the  micro-orijanisuis  ul  water,  their 
removal  by  filtration  and  other  agencies,  the  purific.ition 
of  sewage,  &c.  As  a  matter  of  fact,  the  account  given  of 
nitrification  is  incomplete,  w!iii>;  uf  the  other  subjects 
referred  to  .above,  and  which  .irc  of  .such  cardinal  im- 
portance in  connection  with  sanitary  science,  we  find 
hardly  any  mention  whatsoever.  On  the  other  hand, 
there  are  long  passages  devoted  to  such  speculative  mat- 
ters as  the  cause*  of  epidemic  infantile  diarrhtci,  the 
connc"  t:on  between  typhoid  and  the  depression  of  ground 
water,  the  relationship  between  soil  and  the  prevalence  o( 
cancer  and  phthisis,  &c.  In  the  chapter  on  water-suppl> 
we  are  informed  that  the  water  from  the  magacsian  limc- 
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itone  is  "  too  permanently  hard  lo  be  a  wholesome  drink- 
ing water, '  whilst  a  few  lines  funher  on  we  are  surprised 
to  lead  thnt  "the  total  solids  rarely  exceed  3o  grains 
per  gallon  '  I  he  chapter  on  the  atmosphere  makes  no 
nention  of  the  numerous  investigations  which  have  been 
■Dade  both  at  home  and  abroad  on  the  a^frial  inicrobi» 
and  theirdistribution.  The  anthort  almost  apdoipce  for 
the  fmoiinence  they  have  given  10  the  tubject  of  micro- 
oi|ani9iiM|  but  we  think  tfiey  BUf  hi  mote  appropriately 
have  tendeied  some  ezeute  for  their  unfortunate  frontis- 
piece, whkh  endcavourt  to  represent  the  microscopic 
appearance  of  the  typhoid  and  anthrax  bacilli  ;  for  what- 
ever the  excellenceof  the  i)rij;in.il  il  lust  rations  may  have 
been,  the  reproductions  in  the  copy  before  us  do  little 
oedit  to  Bfitish  printing. 

Pr,ii;i.  <tl  .'U!n  r\  nty.  p,y  I'.  S.  Michic  ant]  F.  S.  Harlow. 
Second  edition.  (London:  Kegan  Paul,Trench,Ttubncr 
and  Co., Ltd.,  1893.) 

In  this  book  the  anihors  have  brought  together  all  those 
ailinioiDtcal  problems  nhich  aie  required  for  field  work,  j 
UmitlDg  Iheinselvcs  simply  to  these,  and  dealing  with 
them  at  sufficient  length  for  practical  work.  The  volume 
is  intended  espci;. ill)  ii;r -l-.c  vise  of  cadets  of  the  U.S. 
Military  Acadcnn  ,  and  js  a  iupi)ltii:fiit  to  I'ruf  \'()ullg's 
text-book,  and  sevt  rai  subxtts  rot  siitticicntly  discussed 
iteie  for  this  special  bianth  of  practical  work  are  here  ex- 
panded. Aflera  short  discussion  on  the  u;es  of  the  Ameri- 
can Ephtmerii  and  Nauliaxl  Almatttu^  and  a  lew  words  on  : 
inteipolation,  the  author^  launch  out  into  the  usual 
meibcds  of  dcteimining  i'lme,  Latitude-,  and  Longitude  ' 
on  Lsnd,  explaining  them  concisely  and  deducir^'  the 
requisite  reductions  foimulx.  Corrections  for  rclraciion, 
IKuallax,  &c  ,  also  teceive  a  good  share  in  tbeir  respective 
places,  while  the  instrumental  errors  are  fully  explained 
and  discussed.  Excellent  illustrattooa  of  tnstrunients 
(those  in  use  in  the  Field  and  Permanent  Observatories 
of  the  Military  Academy  during  the  summer  encamp- 
nent)  are  inserted  and  described.  In  addition  to  a  set 
<f  tables  collected  together  at  the  end,  a  few  welU 
arranged  forms,  showing  the  nethcds  of  computing 
several  problems,  arc  insetted,  which  thmild  prove  a  great 
help  to  those  not  accustomed  to  such  calculations. 

W.  J.L 


LETTERS  TO  THE  EDITOR. 

nioMi  tx- 

tnmt  Att  tHTtffmdmti.  MMtr  turn  te  uiulttiaJit 
t»  ntmm,  *r  t»  ctmifcnd  witk  tMt  wHitn  o],  rtjtcttd 
mamutriftt  imttmdtd  firMturmtgt  9lh*rf€rttf  NATlttB. 
N»  ntlut  it  Mm  tf  Mtigfmnu  MMUMintMCfMW.] 


The  PttbUeation  of  Pbyeieal  Rapere. 

1  lik-KK  is  liiile  il.iuli'i  :1ia;  il:trc  is  much  to  be  done  towaicK 
iirij-icvirit;  ihc  maLhim-iy  crnnitted  with  the  piiMicatiod  of 
f  apri  en  |jh)>;i:al  jciii  cc.  liy  publicaiion  (jfa  paper  I  do  not 
o'tan  [iiinlin^  .-vcmI  bindir^;  and  sending  it  lo  litcaiies  in  incoa- 
trtrutii;  placet,  w  hith  .itc  u\  cii  .-.1  iiicuiircnieol  hour<s,  but  bring- 
'SliJ-  ur-dtr  the  c)e»  ul  iho>c  isttrcstecl  in  il«  suhject.  It  is 
Midly  po&sible  lo  discuys  thi»  matter  without  bcin^;  pciMin.-tl 
lojooinals  and  societier,  so  perhaps  direct  rcieiencei  may  be 


tion  of  original  papers,  and  a  number  of  others  coninranicated  hy 
the  Physical  Sociely,  with  which  (here  is  evidently  an  arrange- 
ment.  Tbereare  alto  purely  electrical  paper  like  the  EUttruian, 
which  covers  most  branches  of  electrical  work,  and  the  Elieiritai 
^rt'rfit',  which  publishes  fillratrK  ofpapeis  on  clfclrolysis  and 
kindred  snbjects  editorially,  with  '.l.c  nwincsnnd  references  left 
out;  an  aonoying  proceeding.  C.omirg  to  the  «,cieti«f,  ihc 
Phyiical  iiociely  is  alone  dcvijlid  to  olij  vie- .  1  he  Royal  Pbysital 
Society  io  Ltiinhurgh  need  no!  lie  con.^ideicd,  as  it  indulges  in 
ornithology  ard  ihiDt;'^  of  ihrit  soil.  The  Physical  Society 
publishes  well.  Abstract*  d  the  pnpeisand  di^cu'^.sioiis  nppear  Id 
Natuke  and  in  mc«t  icienldic  <;r  tt^chnical,  and  in  »umc  litemry 
jouraaln.  The  papers  are  o/it-n  published  in  the  /'hiWiifknaU 
Magasim,  and  again  in  the  Society's  own  Proceeding*. 
No  doubt  in  time  this  society  will  be  to  physics  as  ihe 
Chemical  is  to  theoretical  chemistry,  but  at  present  it  does  not 
command  by  any  neans  ail  the  most  inpoitaot  physical  papers. 
There  la  aiae  soma  waste  in  republishug  in  ilie  MiUufkitai 
Magatimt  aid  ibe  Piooeediogs,  though  thn  docs  not  cost  vnA, 
The  Airanfsoicol  with  the  PkHMapmeai  Magazine  prevent*  the 
immediate  poUicaluw  of  a  Physical  Society  paper  in  the 
scieoiilic  and  technical  jearMk  at  home  and  abroad.  This  is  a 
source  of  weakness.  A  aodsty  which  objects  to  its  papers  being 
published  everywhere  before  appearing  in  its  own  journal  docs 
much  to  defeat  its  own  ends.  The  Physical  may  be  unable  to 
ViL-lp<  this,  hut  in  the  Royal,  or  other  wealthy  institution,  it  isde- 
feiiiii^K  the  main  object  of  the  society's  existence  for  the  jalce  of 
scllins;  a  icw  odd  copies  of  the  Proceedings.  To  go  back  to  the 
Physical,  ihe  result  IS  that  its  papers  are  never  reprinied  either 
from  ibe  /'AifMfAical  j^fn.n^ini-  or  from  the  FrooMdlngr.  The 
Phihf0j>hi(al  AUg;aiinr  U  nut  very  cheap,  and  the  PtMCediOp 
ate,  I  think,  not  sold  lo  non- mc;ul  cry. 

The  Koyal  Socic-ly  Rct>  plusitnl  paper?  I  believe  thry  are 
sometimes  read,  but  do  not  know,  nn  licing  a  hcllow.  The 
best  papers  are  f<i;l'ii>!ied  a  h  n^  lime  ,'l^lL'I^^ald^  in  a  form 
nhiclj  is  very  expensive  to  buy,  ard  ihosc  who  arc  not  Fellows 
generally  kr,i>w  nuiliin^;  alu.aK  ;httn  ur:til  the)  m  !  !  .im  Ijy 
chance.  Uoyal  Siicicly  papers,  a^aiD,  aic  seldom  icprmicd  ra 
the  pournals. 

'I  hen  there  arc  various  other  societies,  like  the  Royal  Society 
of  Kdinburgh,  and  I  he  Cambridge  and  Dublin  societies,  wbicn 
shroud  valuable  papers  of  all  soru  is  their  transactioas,  and 
botv  them  in  paUie  libraries.  The  rcsalt  of  the  pnsent  slate 
of  Uiiogs  is  that  an  English  physicist— it  is  diflkalt  to  gel  on 
Mithout  this  curleas  wotd— has  no  ^ple  means  of  foliowiag 


The  present  posiiioB  is  that  as  societies  we  have  the  Royal 
Mcly,  which  aouiaaliy  embrsecaall  htaodm  of  science,  and 
tH  PhysiGal  Society,  wbicb  is  aleae  defotedeatirely  to  physics, 
ud  scleral  importaat  fSBSfa]  scieatilie  societies  seattcied  about 
the  present  kingdom.  We  have  also  some  joemala  Of  these 
NaiitsE  must  heiebe  put  first,  but  NATuas  is  by  no  means  purely 
pbysicaL  and  is  a  scientific  newspaper,  and  not  a  collection  of 
icicuific  papers,  and,  owing  to  the  nature  of  the  case,  incomplete 
»f»8ird»  absliacls.  The  PhilotPthital  Jifagatinf,  with  its 
*(icadid  record,  f"ill5  its  place  ahme.  It  contains  a  certain  propor- 
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^ple 

theprogress  of  bis  own  spcdit  study. 

There  are  scveial  coatstt  whkh  would  improve  matters,  but 
none  of  these  is  peifect.  The  ssost  obvious  is  for  all  physical 

papers  of  any  importance  to  be  sent  lo  the  Phy>ical  Society, 
aivl  pablished  in  its  Proceedings.  The  advantages  of  this  need 
hardiy  be  enumerated.  Of  course  ihc  Thysical  Society  would 
develop,  and  would  at  once  ht-coine  .  .nc  if  the  most  important 
in  Ihe  world.  The  drawh.ick  is  that  if  ihi'i  principle  were 
carried  out  in  all  Ijrar.chcs  of  science  »c  >hoiiM  have  a  number 
of  special  societies  in  London,  an  1  none  anywheic  rl«e,  which 
weald  he  a  very  bad  arianj^ement.  Anfiiht-r  plan  w.  uld  be  for 
the  various  societies  to  join,  io  thai  rnc  ;ouiiial.  >.iy  lha(  of  (he 
PhvMcal  Sociely,  contained  all  the  inipfirtant  physical  papers 
read  at  ;hc  vaiiijus  iociclic-;.  A  soc-eiy  wijiild  communicate  iu 
best  papeis  to  the  Phy^cjl  .Si;>ciel)'-.  Hiocccilirp";,  these  I'lo- 
cccdings  being  CfOlrolIcd  partly  hv  reprc!cnt:ilivci  of  all  the 
ullicr  s-:icie!ie>.  The  pajiers  woulil,  i)f  cuursc,  also  appear  in 
the  I'rocccdings  of  the  societies  lu  which  ihcy  really  belonged. 
One  drawback  to  this  would  be  that  the  Rojal  Society  might 
abject  lo  communicating  its  papers  to  the  Physical ;  and  this 
mi^bi  lead  !o  competition  iMtween  a  specisl  and  a  noie  power' 
ful  general  society, 

Anolhir  couna  weald  he  for  the  Royal  Society  to  act  as  the 
eeatnd  hodj.  This  weetd  he  latber  hnd  on  the  Pb  vsical.  and 
would  tend  to  ledace  its  standiag,  so  that  we  woald  have  no 
first>rate  sodctf  devoted  spedally  to  physies  in  a  ooantrr  where 
an  enormous  amount  of  work  is  done  in  a  d {.'•organised  way. 
There  would  beanothcr  difficulty.  The  Royal  Society  staiKlard 
of  papers  is  supposed  to  be  veiyhidh,  and  though  it  occasionally 
poolUhes  pap«rs  of  do  vaiue^  uC  b%h  standard  generally 
maintained  would  exclude  many  papers  of  great  importance 
which  were  bsrdly  good  enough  for  the  Royal  Society.  Then 
the  Royal  Society  h  «p«ciiil1y  devoted  to  pure — that  is  uaaralied 
science,  and  there  are  very  many  papsts  on  applied  plqsicS 
wliicb  are  of  the  highest  importance. 
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StlU  another codric  wjjiUl  be  h>-  j  firm  of  puMishers  to  bring 
out  a  purely  physical  paper.  I'tie  -.rn  nlil:ri^  I>1  j here  i--  the 
que<ilian of  Bdvertisements.  Accarilinj;  lo  Mr.  Tiiuffl:  )-i  Oyer, 
ikcieniiftc  men  are  supposed  to  heunhttsine*»-litM-,  n  i  li n;!)'  with- 
out reason  ;  but  it  may  be  well  Co  rcmtad  ihcm  u\3.<.  mu,: 
jiiirna's  live  on  their  ailverlisemenls.  the  reading  matter  hein^ 
a  ivece>sary  evil.  It  would  thus  be  coinmctcially  imposuble  tu 
lua  •  pOKiy  phywcal  ptpcr,  m  there  is  no  Ktm^  oioept  lo  a 
certain  eiteal  dedviad  eugiaeeiinst  which  !»■  amgii  to  do  leith 


It  aright  he  better  10  afaaadoo  tha  idea  of  a  eentfat  organ  for 
plmicf,  and  to  pubtith  a  cootplctefel  of  aliatnicts.  Abstracts 
to  be  nsefol  mwx  be  very  well  made,  and  tbejr  must  be  com- 
plete. It  18  very  dKTizuli  to  get  good  abdracts.  Tlic  taork  i« 
laborious  and  cosily  when  cflicicntly  done.  Abttracta  an  only 
a  developed  index,  aud  it  wooid  kiill  be  nece«a(y  that  leparate 
papen  laouUI  Ix  obtainalde.  inc-^inpleie  abiiiaetint  i*  a  very 
common  vice.  Ii  i-i  not  eooii{>h  to  have  a  fi-w  pa|ieri  hrouglii 
under  a  roadei's  notice;  that  is  gnoj  when  one  is  reading  for 
uencm)  inforniatioii  in  an  tndolert  way,  but  it  is  u!itles»  in  ihe 
lar  more  common  case  in  which  he  wants  to  know  either  all  ihat 
hccii  done  on  a  ,";iven  ?nl  jfci.  or  whesher  Korae  ilisi-iiwry 
\\^•-  l>L'Lii  hit  upon  bi.;  ,iii-.  A  -i.:---[U;h;.i;ly  worked  out  -ul'i-tt 
iiiticK  IK  also  e«tenlial,  ;>n  I.  i>  mu  I  before,  (he  .itisiracu  must  b« 
practically  complete.  James  SWIMBUKW, 

4,  Hoiberley  R>)ad,  Kew  Uaidenf,  Juoe  23. 

The  Glacier  Theory  of  Alpine  Lakes. 

1  ii.vvK  rf.ui  wi,ii  interest  ihc  discussion  in  Naturf.  on  the 
'  f  citr  Theory  of  .\lplne  Lukci.  'anJ  f  feel  on&traincil  to 
write  now,  more  c-«peci.illy  as  Mr.  W'-ilLice  his  ciic<l  Tasmania 
a>  a  counliy,  amonj;  others,  where  Alpine  lakes  are  associited 
with  "palpable  signs  of  ijlaci.T  ion."  Having  rcoenily,  with 
Prof.  Spencer,  of  Mclhjurne  Univenity,  made  n  viait  to  the 
ceDlrallake  ditlriet  of  Tatmanin,  a  few  ^ordt  about  the  lakes 
may  not  he  wiihoul  inlereit  in  reference  to  the  tnhjeet  nndcr 
dtscn;kEon. 

The  lake  dbtria  of  Tamiania  ie  titnatC'-t  about  the  centre  of 
the  iviand  on  the  ifreat  eentral  {fMnitoae  platean,  whieh  attaint 
to  a  heq{ht  of  4000  It  above  sea  level  in  place*.  We  cani|>C'l 
OB  the  thores  ol  Like  St.  Clair,  and  «d  there  daring  the 

wh  tte  month  of  Jannary  «f  this  year.  Lake  Sr.  Clair  i«  about 
2500  ft.  aboW  the  hm,  and  is  about  1 1  miles  long  by  2  broad. 
llf'CGUpieaanarrotv  vnllcy  bct>«een  the  Olympus  Range  on  the 
one  hand  and  the  Tf.-ivdlcr  R.inge  on  the  other.  .\  depth  of 
590  (k.  i«  recorded,  lis  )la^i^  piobaidy  lie*  in  (andsionefcarboni- 
leroas?),  the struclarcuf  the  adjoining mOttSlalnebril^tandStonc 
cspp!-'!  by  greenvrone  (ili.tbasc). 

Ilolh  Pro*.  >i)rncer  and  myself,  being  believers  in  the  glacier 
theory  of  Alpine  IrvUe",  had  half  expected  lo  find  evidence*  of 
gl.iciation,  especially  as  wc  had  heard  f  well  mirke  l  ^ign5 
bein-;  found  nn  ilie  we  t  coast,  some  50  f>r  r.  j  mile*  lo  the  noHh- 
west.  However,  we  could  not  find  tl.c  ^I  ^litest  trace  of  glacia( 
action  Fiorn  tli<;  lop  of  Moont  <Jlyiiipus  using  aboul  2350  ft. 
above  the  surface  of  the  lake,  wc  got  a  magnificent  view  of  the 
country.  Tlic  TrrtvcHer  Range  opposite  is  really  the  edge  of  a 
g'cat  greens  one  plateau,  stretching  away  with  a  roughly  un- 
•lula  ing  surface  for  miles  Scyond.  The  surface  of  this  plateau 
is  'ttiiddcd  nil  over  with  lakes  am)  tarns  of  va  ious  sizes  and  at 
dirT.-i  ent  levels.  In  other  direcliuns,  too,  lakes  con  be  seen  here 
attd  there  nestling  is  the  ealley*.  In  all  we  coanted  between 
Ihtriy  ami  forty  hikee  and  tama  fmni  the  top  of  Moant  Oly  m|>us. 
Twoiowlt  ba>lfl«  of  water— the  "Ohrnpian  Tami*'— reii  on 
the  Aaiiki  of  the  monniain  it*df.  On  the  apposite  side  of 
Olympn  from  St.  Clair  lie*  Lake  Petrareh,  oecvpying  an  oval 
tiaHm  and  apparently  of  shallow  depth.  This  lake  is  ab^at 
563  fi.  aSr>ve  S-.  ( 'Uir.  On  the  ri|:ht  thore  of  St.  Clair  ocean 
anoi^ier  small  Like  (Lake  Laura)  50  ft,  abo*e  the  forflMr,  and 
triornied  from  it  \r$  a  ridge  aboM  3400  yard*  acrois. 

A  L'haraetcriitic  fieatnreof  tliifl  (fistrietare  the  "  bu'tm-grtss" 
tills.  Ttiese  are  open,  marshy  exptnse*  covered  with  "  hution- 
gra»^ "  yGyHn'ichcriiiis  if^.'titriK^fhalus)  and  other  pUnt*. 
They  are  traversed  l>y  numerous  little  runlc.s  of  water,  which 
usually  unite  into  one  or  more  main  s;rean)s.  Here  and  there 
in  m.noy  of  them  nn-sesof  greenstone  protru  le.  net*een  these 
"ll.Ms"  ure  gisncrally  low  ridge*  of  greenst  me  c  ivered  with 
K  icxlypnis  an  I  It.inksi.is,  Mmy  of  ihcicfliisor  mirshej 

— as.  lor  ins:anci',  ihiwemihe  Ciivicr  Vnltey,  ut  the  hea  l  of 
whicU  lie*  Like  I'stiarch— reminded  mc  very  strongly  of  the 
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moorland  sccnc:y  in  the  acoUiih  Highlands,  and  ilie  jiliiiea:i, 
ulrt^triy  rtftrrurj  ici,  with  the  lakes  and  tarns  scaltertil  over  its 
Siiiiacc,  nilf;ht  he  a  scene  in  Sulbcrlandshire.  BtiS  in  ail  our 
wandetin|;s  hl-  did  not  fmii  t!.e  -h^htrst  M^yiot  tii^ciation  either 
in  ihe  form  qI  nwiaincs  ur  of  iti.atcd  latk  iijriai.e».  We  were 
not  able  to  examine  the  lakes  on  the  plateau  mentioned,  but 
from  its  configuralion  I  am  confident  thai  evidences  u(  glociallun 
do  not  exist.  On  the  west  cast,  notably  about  the  PienaB 
River,  itgus  of  glaciaiion  arc,  I  believe,  abundant,  andnVBeKKU 
tarns  and  rock  basiM  am  aaiocHtted  with  them.  Here  tlie 
neighbouring  mMntaiu  w«  tiOt »»  high  OS  (hoae  fwiher  inland, 
and  it  was  probably  their  ptoaimitv  to  the  coast  that  was  the 
cause,  dating  the  but  glacial  epoch,  01  glacictt  being  fonoodtfine 
and  not  further  inland. 

So  then,  though  in  I'asmania  there  are  instance*  of  rock-baiia 
lakes  being  associated  with  un  doubted  evidence.s  of  glacialim^ 
yet,  as  I  have  shown,  ihc  glacier  theory  will  not  account  for  by 
far  the  greater  number  of  the  .\lpine  lakes  on  the  great  ceoiral 
greenstone  plateau.  I  do  not  propose  to  put  forth  any  theory 
to  account  for  ihe^e  lake-basins,  but  have  put  ilnwri  rhe  rthMtve 
facts  in  the  hope  that  they  m.iy  prove  ol  s  jihl-  muiv  :  in  .lif 
■question  at  isiue,  and  lo  show  that  at  leaat  ibere  are  some  cxoep' 
lions  to  Mr.  Waliace'i  italctneNt  that  AlphM  lakai  only  aalit  in 

glieiated  rei^ion". 

I  ni  l)  -iil'i  ih.i:  l  ake  St.  Clair  ha*  Icen  accounlol  for  by 
Giiuld,  »h  1  cv(0^;ncd  it  I  y  snpjKjsing  that  a  flow  of  basalt  bad 
damiucd  «|'  llu:  !  1  >ii  tr.d  ..I  -.'..c  valley  in  which  the  lake  lies. 
1  am,  however,  luuc.'i  iiicliac'l  to  dotibc  the  existence  of  ibis 
basalt.  Though  »  c  traversed  the  end  of  the  lake  where  it  is  nid 
to  occur,  we  did  not  recognise  any  basalt. 

It  may  also  be  remarked  about  the  "ballon  erass"  HaU  or 
swamps,  that  they  really  occupy  lock-basinp,  and  may  perhaps 
h«  Kganled  aa  tha  anaMgnetof  the  peat>bogs  of  Seoiland  and 
IreleatL  AllihioaeoeenRiBglBthesaiiiedraiBaBeaTcaaeentto 
be  directly  connected  with  each  other,  and  I  think  there  con  be 
Ihtia  doubt  that  nuiny  of  them  were  formetly  occupied  by  lakes. 

Melbourne  Univetriiy,  May  7.  liitMiAM  OfUCiiK. 

The  Kditor  having  given  me  theopportuoily  of  reading  Ur. 
Graham  Officer^s  interesting  letter,  I  will  make  a  few  remarks 

I I  -e  ins  10  me  that,  without  furl  her  information  as  to  ihr  n  11  are 
of  lilt;  --j.irc-li  for  <lrif\  etrfctes,  or  ice-worn  siiifaces,  an  i  i  .id'^icg 
fri!tn-hf  CM  in  nt  llu-  ['late.iu  5lu<ldeJ  with  lakoMr;!  i-irns 
U.IS  only  iuuticd  (i  jwn  ci{H>rt  tium  an  aiijiccnt  iiioanlain  kuonmit, 
we  can  hardly  give  much  weight  to  the  p<isiiivc  siatement>,  "I  am 
confident  that  evidences  of  glacialiim  do  not  cxisi,"  and  —  "as 
I  have  sho«n,  the  glacier  theory  will  not  aL-coiint  for  by  far  the 
greater  nuin'  cr  of  llic  .\lpine  lakes  on  the  gttal  central  green- 
stone plateau."  Some  light  may  perhaps  be  thrown  on  the 
matter  by  the  consideration  that  Ihe  undoubted  marks  of 
glaciation  in  many  parts  of  .-\ustralia  aie  believed  to  have  beaa 
causctl  by,  comparatively,  very  ancient  glacien,  tlllOe  some  of 
the  glaciated  sttrfaccs  are  overlain  by  pliocene  deposits,  while 
others  are  believed  to  be  of  palatoKMC  age.  If  the  Tasmanhut 
glaciation  was  also  of  pliocene  age,  most  of  the  «ti[>eificial  in- 
dications may  have  been  destroyett  hy  denudation,  or,  if  pre- 
served, may  be  hid<len  by  vegetation  or  by  alluvial  deposits. 
We  must  therefore  wait  for  a  much  more  thorough  examination  ol 
the  disiiiel  and  of  other  parts  of  Alpmc  Tasnimia  before  it  can 
be  positively  iiaicd  that  no  evidences  u(  gbci.^tion  exist. 

ALPRf-D  K.  Wallace. 

Vectora  and  Quaternions. 

I  Wi.nrLri  like  to  ask  I'rof.  Knott  whether  there  would  he 
«:iy  A  i  '  jcclion  to  defining  the  scalar  product  of  two  vectors 
as  equal  lo  the  product  of  their  tensors  into  the  cosine  of  the 
angle  betacen  inem,  so  that,  if  the  vectors  ar« 

'■'1    +  ./>!  + 

and 

»■•»  +  j(>j  + 
the  scalar  pradnet  wonM  be 

■•■|-»«  +  J't/s  +  *i«w 


and  not 


/-V, 


If  this  is  done,  and,  fi>r  ilic  >-.i\c  •^•i  «>si.n.iu.in.n*.»i  ol  jiroJuct', 
t'  is  nil  :i  1  Mill  V'  -  I,  I  If  distiibutive  or  ijuatf  rni.nii: 
product  ol  two  lor  more)  vectors  would  Le  their  vector  product 
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minus  their  scalar  product.  1  he  cbaoge  su^geikteii  would  enable 
sturlcim  t<.'  ijraiUially  accustom  theiuiclves  to  tlicnulntion  of  the 
calculus,  which  would  in  fact  then  form  au  abiid|;c<l  notation 
for  the  cnrte^inii  txprcsstomt  and  opefathiBs  whidi  enter  into 
physical  invr^lipations, 

1  u.iiil.i  Triif.  Kri:i!t  \i,  ^ivf  this  ill^ge''."ii  'us  c.l-':rul 

tur.suitfaUiiii,  a»  1  .im  %iajJu.ii«  enough  to  hehcve  tli;ii  iti  il, 
simple  3s  it  3|>[>ear$,  lic^  the  poisitile  reconcilement  of  the  nevr 
u^ool  of  vcciur  anAly'^tlt  with  the  qtiateniionislt.  I'ustiUly  nome 
Qtnbol  Olhu  tlun  S  would  have,  at  any  rate  at  first,  to  be  en- 
Moyed  for  this  new  scilai  product.  reiUa{>ii,  with  Prof. 
Mmcfarlanc.  it  might  be  CbIIm  tiM  OM-prodHCl,  tWilgb  that 
DorMion {iropcil}  l<cl.>n^ii  tolhenalftrpRMSneiaflwovedoisoiily, 
and  Una  its  aigniftoiace  if  arplied  10  iIm  acRlar  product  i>f  three 
or  mofe  veciort.  Vo  ain^Ie  tettcf  tynbul  could  be  better  then 
S,  ■*  it  n  diatitactin  and  qoicb  to  write.  However,  the  first 
qveslion  i<  whether  there  ic  tajr  ponibiiity  of  the  msdifieidion 
bmic  adoiiled. 

The  qnMeraionic  praOkial  of*  Tector  by  Itself  would  be  minus 
it»  scalar  sqnarc,  but  without  any  mystery  •tlacbed  to  the  fact. 
For  \hc  product  of  two  vectors  ^  vector  prodoct  —  scalar  prt 
duct,  and  therefore,     the  rector  prodnciie  zero,  tbeqsatemi 
onic  pioduct  K  -  the  icalar  prodect.   H^Me.  ntttead  of 
havir  g 

(.  +  *>•-■« +  a8«jH-0«, 

we  sho  lid  have 

S(«  4  »)*  =>  S(«*  +  29$*$'). 

Heoot^QMl  vecior*  mtUfy  the  .  cajMitioa        =  i,  m  that 
$0" nB  a     I,  Lt.  0'*,  $  ate  oppoillely  ditteud  veclort. 
lite  quaiernion 

sh'Twin;;  clearly  thai  both  the  vector  and  scalar  productj  o' 
oii  '  in-  I  pj  o  itc  in  si[;n  to  thoic  of  ofl,  as  inu»i,  of  course,  b< 
\hf  ci'.c  Hire  fl  '  an  !  B  nT<>  oppAM'p'y  directed  vectors  Thi< 
file;  I » r, '  .vcir  \ii  11  th'j  ■Tiliijilox  ri'j',  a  1 1  u  ti .  Ir.  fiiri,  si  far  as  I 
have  been  able  lo  tc»t  the  proposed  change,  1  have  fcxiad  no 
dmwfaeckt,  bat  ruber  u  ImproiwneBt.     AiruD  Loobm, 

Saf  Mlty  to  Honm. 

From  the  window  opposite,  at  I  write,  I  hAtre  just  witnessed 
an  intcrcMing  peifornasce  on  the  pert  of  two  horses.  Border- 
tut.  ibe  jiork  U  a  atrip  o(  land,  doomed  to  be  built  upon,  bat 
oieMiwBiie  Ijidb  oaste,  and  vied  for  comtson  mstttnee,  on 
»bieh  ihe  hone*  under  notice  were  lelmrely  graaiiK.  A  pony 
in  a  etri,  having  been  unwisely  left  by  the  owner  for  a  time  un- 
alMBded  on  the  gra&s,  suddenly  started  oif,  gdlopnlg  over  the 
oaevrn  grotmd  at  the  lisk  of  overiaming  the  cart.  The  two 
lioitea.  upon  seeing  thi<,  tmirediately  joioed  in  pursuit  with  evi- 
dent test.  My  first  suppiMtion,  that  tbey  vrere  merely  joining 
Id  theeicnpede  in  a  frolicsome  spirit,  was  at  once  ditproved  by 
the  methodical  and  husineso  ltke  manner  of  their  procedure. 
Tlxy  50fm  reached  the  runaway,  by  this  time  on  the  road,  one 
cn  one  »ide  of  the  carl,  and  one  the  other  ;  then,  by  regulating 
their  j-a-  t-,  'lin'  clevctly  contrived  to  intercept  his  progress  by 
gradunil  -  cning  together  in  advance  of  him,  thus  siopi>ing  him 
ircmedialciy  in  the  liian(tular  corner  ihcy  foimed,  Until  the 
man  cantc  up  to  the  {>ony'«  head  they  n  nini-itvl  vi.Tii,i:iii|  ■.Im', 
togciber  quite  ttiU ;  when  thcl  wo  horses,  evidently  satisfied  that 
aJ)  was  n-.w  right,  wiihoMt  a»y  luM  IfoOM  huSk  again  together 
to  I  heir  grat'. 

The  ^agEci"^■,  tnulatl  i>f  llir  hijrscj,  ncliIl^;  i:i  MKh  iicrfect 
coopeialion,  iomicU  a  jjicity  wglu  ;  at.d  u  mas  ajj(.aJtiit  that, 
.iji>icad  of  making  the  pony  mure  excited,  they  really  pacified 
and  calmed  him.  Why  Uiould  ihey  not  receive  "  h  >nourablc 
meation  "  as  much  aa  If  they  were  proud  human  being*  ? 

WiLUAM  WiltlE. 

The  Rmkin  Mnieam,  SheKeld,  Jane  aa 


TERCEA'TENA/tV  OF  THE  ADM/SSION  OF 
IVfLUAAf  HARVEY  TO  GO.WII.LE  AND 
CAWS  COLLEGE,  C A  .\f BRIDGE. 

BORN  at  Folkestone,  and  cduc.nted  at  the  King's 
School,  Canterbury,  WiUiain  Harvey  was  admitted 
lo  Gonville  and  Otitts  CoOcge  as  a  minor  scholar  in  his 
Mjaeerth  year,  on  May  31,  1593,  Th«  tcrcciuenary  of 
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this  event  was  celebrated  by  Harv^'a  College  on  Wed- 
nesday, June  21,  this  I  cing  the  etrM«tt  day  after  the  dote 
of  hi!,  atimission  at  which  rooms  were  available  for  those 
coming  frotn  a  dibiancc.    The  guests  were  received  and 
u  clcomcd  by  the  Master  and  Fellows,  at  Hve  o'clock,  in 
the  large  CombinatUm  Rooot,  wbcre  tea  was  pmvideiL 
I  n  the  smaller  adjacent  room  wai«  nliibited  a  number 
of  objects  of  interest  connected  with  Harvey,  indoding 
bis  pestle  and  mortar,  from  tlw  Mutnim  at  Folkestone, 
a  rubbing  from  hit  mother's  u»mb^  an  autograph  bitrr 
of  Harvey,  lent  by  the  Master  of  Sidney  Sussex  College, 
and  a  coloured  drawing  of  Harvey's  toat-of-aims,  re- 
cently discovered  on  the  walls      ihi-  buildings  of  the 
University  of  Fadiia.    The  latter  uas  presented  to  ihe 
by  the  Univcr-iiy  tjt  1  .id. 1,1,  tiilliiwed  on  the  day 
ot  tin:  Icstivily  by  a  ioiijj  coiigra;ui.itoiy  Latin  telt^ram 
from       i^ct  lor,  on  behalf  of  the  University,  which  ran 
as  fi-Kuivs:       I'niversitatis  Pat3ivir$;r  tym  cum  aliis 
Ui;l.inn;s    i' .-i:i[iu  li  !i     tjin    ll.irvrn)    t,.ii(K|'.ii-  ^loti.'.ar, 
qitorulU  airerius  mei.ti  i]iii>;nc  LoUcj^iuin  vc-?t:',iiii  i  ,inc 
recolit  nomenquc  f\  .ilit-n)  invenit,  fe-^ti    m  llmdi 
I  honoreni  indicii  participein  se  profiictur  et  in  renuvanda 
cum   celcbcrrima    Universiiate    Cantabrigiensi  vcicre 
studioruin   amicitia'^ue   memoria  sunimopere  lasc.iinr, 
pro  Academico  Senatu,  Ferrari'i  Ucctor.''    Also  an  nitto- 
type  of  the  panel  portrait  of  Har%-ey  from  Knils  Pari;, 
Chigwetl,  Essex,  presented  lo  the  College  by  Sir  Andrew 
I  Clark,  OS  one  of  &  series  of  eight,  coiuisttng  of  a  csniral 
I  poi  trait  of  Harvey's  bther,  surrounded  by  those,  off  hit 
seven  sons.  Stune  early  editions  of  the  worlu  of  JH«rvey 
i  and  of  some  of  his  more  Immediate  pi«deeABMn.  ana 
followers  were  also  displayed,  together  with  tbe  aidinie- 
sion  book  of  the  College,  containing  the  original  semd 
,  of  his  admission.   At  seven  o'clock  the  guests  aasembled 
.  once  mure  in  the  Combination  Room,  whence ibey  pro- 
I  ceedt'd  to  (iiiiun  in  ihc  ('(ille^i-  H.ill,  led  by  the  fnitlcf, 
\  bearing  iho:  <iri>;in.il  "  ciidiiieas,  '  as"  uscd  by  Dr.  (..mis 
j  wlicn  I'icMJcnt  1)1' ihi:  c!i)licuc  of  Physiciatis.    I  he  dinner 
pit-Mtlnl  (n  tr  b\  the  M.ister  of  Gonvil'.c  and  (.  .i  tis 
C^lll^^;c,  tlic  Ktv.   N.M.   Ki^rrcrs,  I)  L),  F.K..S.,  ^ibuve 
wlinsf  (  li.iir  vveie  t.if [ilayei;^  a  cr)pv  nf  tlvr  bust  from  the 
li.irvcv  Mijiiinri.il,  (  r<)«ncil  witti  a  l.iurcl  \vrc;il)i,  -iiul  ll:e 
inuch-prued  portrait  of  iiarve)  fiom  the  Masti?:'?  i.oli^c. 
After  dinner  the  Grace  Anthem  <)(  ti  t-  loIIcl;!-.  (:ninp(i<.i;d 
by  Mr.  C.  Wood,  was  sung.    The  .Master  then  proposed 
the  usual  loyal  toasts,  after  which  Sir  jainea  Paget  pro- 
posed the  toast  of  the  evening,  "  The  Memor)-  of  William 
Harvey." 

Me  remarked  that  the  reason  why  he  had  the  hoaourof 
being  asked  to  propose  that  toast  was  his  refatHmsbip  to 
his  brother,  who,  lie  believed,  made  the  proposal  that 
there  should  be  that  tercentenary  of  the  admission  of 
William  Harvey.  He  dcaired  to  remember  tha,^  and  M 
speak  as  be  thoqghl  bit  bfotber  wonM  have  tpolieii-  if  he 
'  had  had  the  oppariimi^.  H«  sma  sure  that  if  be  bad 
been  present  he  would  have  referred  to  the  boh««r  whieli 
was  due  to  the  college  which  Caius  founded.  He  wonM 
have  done  that  out  of  the  deep  sense  of  xralitudc  which 
he  had  fur  tlie  College.  For  it  was  the  Fellowship  founded 
by  Caius  tliat  led  his  brother  to  the  study  of  medicine, 
an<l.  on  the  oCLa^luii  of  that  Fcll".^ uliich  lie  h.fhl 
becoiii .ni;  vacant,  ti)  jjive  himsp'i  t  iii.rcl'.  tn  d  To  thii 
lie  owird  a  great  paii  >A  tlic  SiJiiiiiiicii  oi  hi-,  ale,  and  he 
hfiped  he  'the  spcakci  would  not  tic  Ueeiaed  winti?  if  he 
haul  that  iiuliicLliy  helitniself  ua-,  alsodceplv  n::lfliteii  ti) 
Caius  t_ollege,  lor  it  w.is  throii;;h  tlie  large  income  whicii 
was  a':^^ociated  with  that  Fellon^lup  that  his  brother  wa^ 
enabieci,  out  of  his  abundant  generosity,  to  help  hiii) 
greatly  in  the  study  of  his  profession  at  St.  fiaitholotncw  s 
Hospital,  of  which  Harvey  was  s*^  ;,'rertt  oinament  iind 
honour.  He  wished  that  they  knew  inore  (  t  the  time  and 
the  «oik  he  did  in  Caius  College.  Indirectly  H.irvcy  owed 
to  Caius  himaelf  the  opportunity  of  being  a  student  of  the 
CoUcte.   It  wae  not,  be  thought,  known  whether  Harvey 
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was  originally  destined  to  be  a  -student  of  medicine  or 

C'  ysic,  or  whether  he  was  led  to  it  mainly  by  that  which 
found  in  that  Col)«ge|  from  the  help  and  advantages 
^«cnto  the  atudjr  of  mediane  and  ncianoeii  Harvey  found 
uiiiiB  and  tbm  alone*  be  diouf bt,  onuilnlv  amongattbe 
Goll^gei  of  the  UnhrenhT— a  Ticeme  for  dnMCtwiu  A 
licemewas  obtained  fromtbe  KingtodisMCtiathatCollan 
the  bodies  of  criminals,  and  Dr.  Venn,  in  the  register  of  St. 
Mary's  parish,  had  found  records  of  two  who  were  exe- 
cuted here  in  Harvey's  tinne.  The  register  said  distinctly 
"They  have  been  buried  here  after  bcinj;  anatorniscd 
in  Cams  College.  He  might  add  that  the  bodies  were  to 
be  interred  with  K'"cat  reverence,  and  the  Masters  and 
Fellows  had  10  auend  the  funerals.  From  iliat  College 
Harvey  went  to  Padua,  where  he  had  the  best  learning 
from  the  best  biological  teachers  of  the  lime.  He  took 
the  decree  of  doctor  of  medicine  with  the  highest  honour, 
and  then  he  returned  to  the  prarliceof  his  profession  and 
the  teaching  if  1  n  the  University.  .Alluding  to  Harvey's 
discovery  id  the  circulation  of  the  blood,  Sir  James  said 
he  thought  he  might  venture  to  say  that  that  was  the 
neatest  discovery  in  biological  science  ever  made 
by  one  man.  He  thought  there  never  had  been 
any  one  man  to  whom  biology  was  so  indebted  as 
to  Harvey  for  that  discoveiy,  and  that  was  in  the  early 
part  of  bisiife.  He  snpposed  thejrcouldnot  now  think  of 
what  woiiU  bam  been  the  pragiees  of  biology  but  for 
that  diacoveiyi  neither  cotild  tbw  form  anjr  just  estimate 
nfdwbattMirdiie  ttt  Harvey  for  ihtt  discovery,  wWdiwas 
to  tbom  now  ao  pliaifi»so  evident,  that  one  migbt  wonder 
how  it  conid  ever  have  been  doubted,  but  was  then  sur- 
rounded by  difficulties  which  it  seemed  impossible  ever 
to  overcome.  It  was  marvellous,  if  one  looked  back  at 
it,  to  think  wh.it  must  have  been  the  power  of  observa- 
tion, the  ingenuity,  the  constant,  resolate  industry  of  the 
mm  who  could  find  that  out,  not  only  in  the  f.^cc  of 
actual  difficulties  of  inquiry,  bat  in  the  face  of  those  who 
were  perfectly  satisfied  with  their  own  ojiinions.  He 
worked  on  and  on  until  he  brought  out  the  best  result  he 
could  obtain.  He  had  shown  by  his  discoveries,  which 
had  had  even  a  greater  intjuence  on  the  progress  of 
biological  knowledge,  the  right  method  of  infiuiry.  He 
had  to  find  his  results  iu  the  face  of  that  full  and  per- 
fectly-satisfied belief  that  all  truth  in  such  a  science  as 
that  of  medicine  could  be  deduced  from  general  principles 
ttMni  prevalent,  and  from  the  physiological  doctrines 
which  few  men  then  dared  to  doubt.  Nothing  could 
have  proved  more  than  Harvey^  results  that  the  way  to 
knowledge  in  biological  science  was  through  continual 
observation  and  experiment  and  recording.  Hiat  was 
what  Harvey  showed,  and  it  had  never  been  foiiotton. 
Again  and  again  Harvey  said  in  hie  works,  nd  more 
espedalfy  in  thatadmnnble  introdnction  to  his woric "  De 
GenMationOi"  that  the  way  to  Icnowledge  was  by  observ- 

% experimenting,  and  recording,  and  not  by  thinking, 
same  thought  was  expressed  by  John  Hunter,  who 
said, "  Don't  think;  ;r\."    Tho^e  s^ere  words  he  'Sir 
James)  would  venture  to  say  every  one  pursuing  biology  . 
might  well   be.ir   in  mind     Both  of   those  men   were  ' 
most  earnest  and  profound   thinkers.     This  could  be  I 
traced  in  all  their  works,  but  that  in  which  they  dis-  ' 
tinguisbed  themselves  from   other   men  of  the  same 
calling   and    the  same    pursuits  was    that  they  tried 
their  thoughts.    I  hey  tested  them  by  every  possible  ob- 
servation and  experiment.   They  thought,  and  thought, 
and  thought,  but  they  were  never  satisfied  with  thinking  ; 
every  thought  they  had  was  tried  by  experiment.  When 
they  remembered  that  Harvey  was  not  only  the  greatest 
physiologist  of  the  time,  but  the  greatest  physician^  it  was 
well  to  look  and  see  as  far  as  they  could  iiow  much  he 
himself  followed  ih.it  out,  and  he  thought  it  would  be 
found,  unhappily,  they  had  scarcely  any  record  of 
Har\'ey's  observations  in  practice.    Repeatedly  in  his 
works  that  were  published  he  stated  that  he  intended  to  j 
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publish  his  medical  objervatioos.  Now  the  whole  of 
those,  he  supposed,  were  lost,  and  yet  his  (the  speaker's) 
brother  pointed  out  there  was  no  certain  knowledge  at  aU 
either  of  the  time  or  of  the  manner  in  which  they  wave 
lost.  Those  obaemtions  would  be  of  inesdmabls  vahw 
if  they  could  be  fevnd.  They  might  hope  that  some  el 
the  younger  Cains  men  would  find  out  where  those  mann- 
scripts  were.  It  wonid  be  well  if  the  MSS.  could  be  pub* 
lished  in  faciimile,  or  in  the  same  manner  as  the  one 
done  by  the  College  a  few  years  ago,  when  they  at  last 
found  Harvey's  lectures  on  anatomy  ,md  s;irgcr>'.  He 
asked  them  to  drink  to  the  memory  of  H.irvey,  who  had 
made  discoveries  surn:issing  those  ever  mndc  by  any  one 
man,  and  had  showed  the  true  and  only  sure  methods  by 
which  biological  science  could  be  increased. 

After  the  toast  had  been  duly  honoured  tlie  College 

Carmen  Catanum  was  sung,  the  words  of  which  were 
written  by  the  President,  Rev.  1>.  H.  Drury,  and  set  to 
stirring  music  by  Mr.  C.  Wood.  .\n  evtra  verse  com- 
memorative of  Harvey  and  Giision,  aUo  once  a  member  of 
the  College,  was  introduced  into  the  song  for  this  occasion. 

Dr.  Clifford  Allbutt  (Regius  Professor  of  Physic)  pro- 
posed the  toast  of "  The  Guests,"  and  in  doing  so  read  a 
letter  which  had  been  received  from  the  rector  of  Padua 
University,  in  which  be  expressed  the  pride  of  that  Univer- 
sity at  having  been  the  place  where  William  Harvey  had 
pursued  his  studies.  Dr.  Allbutt  also  referred  to  the 
sense  of  loss  which  was  felt  by  all  ptesent  at  the  death  of 
Sir  George  Paget,  who  would,  bad  he  lived,  have  bean 
the  man  of  all  otliers  upon  whom  it  would  have  been 
fitting  that  the  duty  of  taking  an  important  part  in  that 
celebration  should  have  fallen. 

Sir  Andrew  Clark  responded,  and  said  he  desired  in 
the  name  of  his  m^re  distinguished  fellow  guests  to  give 
them  his  grateful  thanks  for  permitting  them  to  be  present 
that  evening. 

Prof.  Gairdner  next  proposed  "  The  University,"  and 
said  that  the  toast  needed  nothing  on  his  part  to  recom* 
mend  it.  He  could  not  conceive  a  greater  eulo^ura 
upon  the  University  of  Cambridge  th.in  that  it  contained 
such  magnificent  representatives  of  ancient  learning  .is 
their  \'ici-  Chancellor,  Dr.  Pcilc  ;  and  at  the  san^c  tune 
eminent  representatives  of  what  he  would  venture  to  call 
the  modern  scientific  method  as  the  Professor  of  .Medi- 
cine, Dr.  Chfford  Allbutt  and  of  Physiology,  Praf.  Michael 
Foster.  The  University  was  an  institution  founded  upon 
all  that  was  best  in  human  learning  and  in  human  experi- 
ments, and  it  will  go  on  and  prosper  to  the  end  of  time.  He 
proposed  the  health  of  the  University  and  coupled  with  it 
the  name  of  their  disti  ngutsbed  Vtoe-Chancellor,  Dr.  Peile. 

The  Vice-Cbaocellor,  in  returning  thanks,  alluded  ta 
the  great  development  of  studies  and  of  builoings  in  llw 
University  during  the  past  thirty  yeara.  He  was  aorty  to 
say  that  their  ra]rfd  development  had  almost  caused 
alarm  in  certain  m>st  important  quarters.  He  read  the 
other  day  one  of  the  Icidmg  newspapers  of  England, 
which  called  attention  to  their  unsatisfied  spirit  of  inno- 
vation. He  thought  that  that  must  have  reference  to 
some  of  their  most  recent  developments  of  the  engineer- 
ing tripos.  Yet  surely  it  might  ha\  e  occurred  to  any  one 
that  the  sciences  of  engineering  were  most  closely  con- 
nected with  the  study  of  m.ithcinaiics,  which  was  their 
chief  glory  in  Cambridge.  Possibly,  also,  it  had  refer- 
ence to  the  development  of  agricultural  science.  Well, 
agricultural  science  ".is  a  very  cv-cellent  thing.  It  seemed 
to  him  that,  after  all,  some  of  the  gte  i;e?t  discoveries  in 
science  had  been  made,  not  merely  by  students  or  by 
lecturers,  but  by  men  who  had  been  carry mg  on  profes- 
sional work  and  working  purely  with  mercantile  aims. 
The  duly  of  the  University,  he  took  it,  was  to  encourage 
those  studies  as  well  as  others.  But  there  would 
always  be  a  problem  before  them.  At  present  the  prob- 
lem woidd  raise  the  very,  very  old  storj'— the  limited 
means  of  the  University.  The  problem  van  how  far 
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osttM  thejr  eocoBnwe  new  Midici.  which  could  never 
kid  chow  irlwwcreloOowiiig  then  to  any  great  pecuniary 

lewarda,  although  they  might  lead  them  to  the  ramrards  of 
lewnmg.  He  thought  that  wa«  a  great  problem. 
This  year  they  had  an  exaniin.iiion  \\\  Orieatal  l.in- 
goai^es.  There  was  one  candidaic  for  it ;  they  had  fuur 
examiners,  and  the  cost  of  that  examination,  he  supposed, 
was  .^50  or  Ifya  to  the  University,  which  was  perfectly 
right.  Jt  w.is  just  those  studies  which  CDuld  not  pay 
their  way,  which  rould  never  be  supported  without  the 
help  of  endowments.  He  did  not  think  the  problem  was 
so  scnous  as  it  mij;ht  seem  .it  first,  Two  ye.ir?  a^o, 
when  his  predecessor,  Dr  liutler,  re-iigned  his  offic  er,  lie 
pointed  out  some  of  the  needs  of  the  University.  Dr. 
Butler's  clear  and  Ku  id  statement  brought  forth  one 
magnificent  gift  and  nothing  more.  He  (the  speaker)  in 
his  turn,  in  the  first  year  of  his  office,  sent  forth  "a 
biner  cry"  of  the  needs  of  the  University.  Yet  that 
bkter  cry  brought  ibrtb  nathing.  Did  It  ifeem  possible 
that  after  all  a  geneni  cry  might  not  be  specially 
efficacious,  while  a  retjuett Ibr  special  help  might  serve  rair 
aery?  He  was  happy  to  tajr  that  thia  aeeaied  atlastto 
solve  the  imtUcm  m  how  they  ooald  develop  the  newer 
studies  wkh  the  help  ol those  outside  who  were  wDUogto 
support  them.  The  eniineertnf  adiool  had,  by  the  labours 
of  Prof.  Ewiagand  Mr.  Horace  Darwin,  received  money, 
which  he  hoped  wmid  cany  it  on  sufficiently.  He  be- 
UcNcd  so  ancient  an  institution  as  the  Ubservatory  of 
Cambridge  was  going  to  ask  for  a  new  telescope  to  carry 
on  ;ts  work.  That  being  so,  it  seemed  that  parti.iliy  at 
least  the  problem  was  solved.  The  problem  concerning 
agricultural  science  had  been  solved  by  the  liberal  aid  of 
the  County  Councils.  Those  bodies  had  come  to  their 
aid  in  the  most  generau>  manner,  and  ,  .m  ^l.i  1  1 
enough  to  carry  on  their  work  for  at  least  some  years 
He  hop«d,  as  he  sa.d  t»efnre,  they  would  sec  their  way, 
not  merely  to  maintain  and  develop  those  old  institutions 
which  bad  been  from  all  times  the  glory  of  Cambridge, 
bat  also  to  carry  on  those  newer  studies  and  newer  de- 
velopments which  would  keep  them  in  touch  with  the 
oatton,  and  make  them  remembered  for  all  times,  and 
wiuch,  whatever  developments  might  arise  dsewheie, 
would  make  Cambridge  one  of  our  greatest  centres  of 
edacational  life. 

1  n  proposiai  the  "  Hcalthof  the  Maaterand  Fdio  ws,"  the 
Right  Hod.  T.  H.  Huxley,  who  was  cnthnsbutically  re- 
ceived, said  he  wascharged  with  a  very  pleasant  daty,  and 
one  whicbeoiildbe  happily  perfonned  without  eithereirtsof 
eloquence  or  even  those  of  voice,  in  whichunliappily  he  was 
at  present  s.idly  deficient,  and  he  would  not  be  withdrawn 
from  the  simple  di->ch.ir>;e  of  that  duty  by  the  invitation 
which  had  been  addressed  to  him  hy  a  |>revious speaker  to 
enter  upon  the  field  of  controvji  1  .  In  proper  time  and 
place  he  ima^jined  that  he  couiu  innily  be  said  to  have 
shown  any  unwillingness  for  the  discussion  of  contro- 
verted questions,  but  in  his  judgment  they  were  cvtremely 
inapproiiriate  and  out  of  place  in  a  meeting  of  that  kind, 
ana  he  desired  absoUitely  to  abstain  from  th.it,  and  to 
confine  bnribelf  to  the  business  m  hand,  which  was  of  a 
far  more  pleasant,  and,  be  ventured  to  think,  more  profit- 
able nature  :  it  was  to  propose  to  them  the  health  of  the 
Master  and  Fellows  of  that  College.  All  those  who 
were  present  woald  understand  tlie  gfatitude  which  they 
aO  felt  for  the  generous  and  gracious  hospitality  which 
they  bad  shown  to  them  on  that  occasion,  but  it  was 
a  traditional  hoqiitality,  and  it  went  bacic  to  the  time 
when  diat  important  corporation,  of  which  they  were  the 
MUtul  icpresentativest  extended  their  hospitality  to 
WnbiB  Harvey,  whose  name  and  fame  they  were  met 
to  cddwatft  He  did  not  know  whethv  the  Master  and 
F^ows  of  that  time  were  aware  of  erhat  they  were  doing 
in  training  and  disciplining  that  young  man — bo^,  indeed, 
to  them  -to  make  the  best^usew  the  faculties  with  which 

WO.  1*35.  voL."48] 


he  was  endowed,  but  he  thought  it  lay  to  their  credit  that 
from  that  time  to  this,  the  hospitality  whjch  they  extended 
to  science — to  biological  science  especially,  and  to  that 
branch  of  it  which  was  called  the  science  of  medicine 
very  particularly — tha;  rh      hid  been  continaed  with 
unbroken  openness  and  i  cadmcis.  U  was  for  that  reason, 
he  thouj;ht,  that  the  large  proportion  of  persons  |)rcscnt 
in  that  room  who  were  devoird  to  scientinc  studies  would 
with  the  greatest  possible  cordiality  dr.nk  the  toast  which 
he  had  to  propose.    Kor  in  this  matter  Gonville  and 
Caius  College  occupied  a  position  as  isolated  as  it  was 
honotsrahte.    He  was  aware  that  the  studies  of  biolc^cal 
sciences,  and  more  especially  those  which  had  relation  to 
medicine,  could  not  be  cleared  of  the  accusation  then 
made  against  them  of  utility  to  mankind.    He  admitted  to 
the  full  the  charge  that  was  made  against  those  studies, 
but  the  present  showed,  and  the  future  would  show  more 
strongly,  that  quite  apart  from  the  bearing  of  direct 
utilityi  it  must  be  rsgarded  as  a -happy  instinct,  if  not  as 
a  purpose  of  intelligence,  which  had  led  that  College  for 
these  300  years  to  cherish  and  to  promote  thoee  studies. 
It  was  on  that  groond  tbey  who  were  so  deeply  interested 
in  in  pursuits  felt  that  they  owed  a  debt  of  gratitude  to 
the  Collefe,  and  ho  kaewef  iioraasoD,c3(oept  the  fact 
that  he  once  took  an  active  part  in  those  biological 
matters,  which  had  led  to  his  selection  as  proposer  of  the 
health  of  the  College  to  them  on  that  occasion.  Sir 
James  Paget  had  fully  and  enh.iustivcly  tohi  them,  iti 
that  admirable  language  which  he  had  always  at  com- 
mand, the-  great  claims  of  H.irvey  upon  their  respect 
and  veneration.    He  had  justly  told  them  that  H.irvey 
regarded  himself,  not   merely  as  a  discoverer,  but  as 
a  propounder  and  champion  of  a  new  method  Dr. 
'cnn  was  good  enough  to  tell  him  before  the  d nnt  r  .f 
a  fact  of  which  he  (the  speaker)  was  entirely  ignorant ; 
that  before  Harvey's  time  that  College  possessed  what 
was  called  an  "  anatomer,"  a  gentleman  whose  duties  ap- 
peared to  have  been  to  dissect  bodies,  which  were  given 
over  to  him  and  others,  to  give  the  students  of  the  College  a 
practical  contact  with  UM  nature  of  things.  It  was  in  that  re- 
spect that  modern  science  differed  from  ancient  science;  it 
was  in  that  respect  that  Harvey  was  essentially  modern.  It 
was  therefore  to  the  wise  provision  of  the  founders  of  that 
Collie  that  they  owed  the  beginning  of  that  movement 
commenced  in  this  country  by  Gilbert,  followed  up  ia 
Italy  by  Galilei},  followed  up  conscientiously  here  by 
Harvey  himsd(  uUeh  had  led  to  the  great  modeta  de- 
velopment of  scientific  cuhure.  They  trusted  that  the 
hospitality  which  had  hitherto  been  extended  by  that 
College  to  purely  scientific  investigations  would  M  Con- 
tinued  upon  the  lines  laid  down  by  Harvey.    It  might  be 
that  Harvcys  existed  among  them  now,  and  the  only 
thing  they  had  to  hope  for,  and  to  wish  for  svas,  that  those 
Harvcys  of  the  future  might  not  be  compelled,  as  the 
Harvey  of  the  past,  to  obtain  a  higher  scicntitic  tr  1  inMg 
by  going  to  the  I'niversit)  at  F^idua.     They  hoped  that 
in  this  L'niversity  men  wonid  have  the  opportunity  of 
obtaining  the  highest  scientific  culture  which  was  to  be 
given.   That  he  understood  was  the  object  and  purpose 
and  desire  of  the  Master  ai>.d  Fellows  of  that  College,  in 
inviting  persons  like  himself  to  take  part  in  that  great 
celebration  ;  he  presumed  they  wished  them  to  under- 
stand that  they  recognised  Science  as  a  fundamental 
branch  of  human  culture,  and  that  they  would  do  what  in 
them  biy  to  promote  tliat  happy  commemoration  to  which 
he  ventured  to  allude 

The  toast  was  drunk  with  enthusiasm. 

The  Master  briefly  returned  thanks,  and  suted  that  it 
had  given  them  very  sincere  pleasure  to  entertain  eo 
illustrlOttS  an  assembly,  and  ex^aeed  his  deep  regret 
that  Sir  George  Paget  was  not  with  tbem. 

The  Rev.  B.  H.  Dmiy  proposed  the  health  of  the 
younger  members  of  the  College,  saying  that  they  were 
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the  life*biood  of  their  CQl1ege-t<wia)',  ih«  Mmice  of  their 
vitBlity,  without  whom  they  would  have  really  little  cause 
for  exiitence. 

Mr.  Keetalc,  N«tuial  Science  Sdioler  of  the  College, 
made  a  efaort  aad  gruceffil  rei^y. 
At  the  condBslofk  of  dhmer  a  move  was  made  to  the 

Comtnnation  Room,  where  friendly  and  animated  inter* 
course  was  kept  up  for  tome  time,  and  it  was  late  before 
the  last  of  thoie  oignged  in  the  celebration  aeparated  for 

thfrnight.  •' 

Breakfast  wai  provided  the  following  moriiint;  from 
eight  to  ten  for  those  resident  in  College  overnight,  .snJ 
by  midday  the  guests  had  departed,  leaving  the  courts 
once  more  to  solitt-fk,  ar«d  to  their  liosts  a  keen  feeling 
of  satisfaction  a',  tl-t-  iio'iuur  done  to  the  memory  of 
William  Harvey  and  to  the  College  by  the  recent  presence 
of  so  representative  and  distivgwshed  a  gathering  of  I 
visitors.        ....  .  , 


SOME  POINTS  FN'  TAE  PHYSICS  OF  GOLF.^ 

III. 

I N  Par*.  1[  ol  ;hi^  p-ipci  N a'i  UHI-,  Sept.  24,  1891)  the 
NilUnv  iiiy  s;at(-'uietith  wfAd  m  ide  ;  — 
■  The  Dili)  i^av  .  .  ol  ici  nuc  lini;;  the  results  of  calcul- 
ation "I'll  'lie  ulibi  i  vtil  it  iia  i~«  ;o  assume  that,  for  some 
reason,  the  etfecls  of  gravity  are  at  least  parltatly  cotuiter- 
acied.  This,  in  still  afr,  can.  only  be  a  rotation  due  to 
undercutting." 

"  And,  as  a  practic&l  deduction  fiom  these prioclples; it 
wiQuld^ppcar  th4t,  to  secure  the  longest  posaiUe  carry, 
thkb»ll.Mpald  bft  struck-  so- a*  to  take  on  oonsidenihle 
spin  . 

Asitbeao  statements,  and  sime  or  their  consequences, 
haint-lMen  atrewMMsly  defied,  1  must  once  more  shoir  at 
leaat  the  aatdre  of  Uw  ovidenipe  for  them-  - 

,  U' depends,  in  one  of  its  most  telling  forma,  uptm  the 
contrast  between  the  length-  of  time  a  w*ll*drivaa  ball 
remains  in  the  air  C-is  if  in  defiance  of  gravity)  and  the 
compamtively  paltry  distance  traversed,  Every  one  who 
thinks  at  aJl  on  the  subject  must  see  that,  n'ifiiotit  wrn,- 
sfietUt  of  support,  the  ball  could  not  pQr5uc  tor  six 
seconds  .\iui  .1  Ji.t'.i  .1  cttursc  of  .-\  mere  180  yards, nowhere 

more  ihtin  I'Hj  Uc-!      ivf  the  grutimi. 

In  fact,  tf  «e  asj  iiiie  ilic  in  ti.il  sinpe  of  the  path  to  be 
I  in  4,  as  delcrmnn\l  for  the  avL-r  v^-e  of  fine  drives  by 
Mr.  liodge  with  his  Lliimnieicr  (  N  \  1  .  Am;  2S,  !  vjO; 
the  «a«ry  of  a  nonrrotauni  bail  will  be  approximately  (in 
Istt) 

wheK  ]f  is  the  acceleration  dtie  to  gravity,  T  the  time  of 
flight  in  secondsy  and  A  a  nametical  quantity  depeniSiig 
ow  tb*'  restttance.  The  valm  of  A  varies  continuously 
between  the  limits.  2  for  no  ieaiaiaiiee,aml  t  for  infinitely 
great  resistance.  [It  is  assiimed  that  the  resistance  is  as 
the  s«|itare  of  the  speed.] 

This  fommla  gives,  with  the  average  observed  value  of 
T  (fi^j,  see  Part  11.)  carries  varying  from  ah  lui  ;(*  .down 
to  ijfj  yards .'  The  initial  speed  requif^ci:  \'ai;(.s  frnm 
4lf>  !(n)t  ^t.-riMiij;  iCiW.u  Js.  The  loni,'e  =  t  a'-'.u;i;iy  incis-.ued 
tarrs-  on  tc  dkI,  wlien  rlicrr  ua>  no  wind,  ii  only  250 
)  ar(l5.  r  nfii:  f,):ia!cl', .  ;n  'Ji  .t  ca-e  '1'  \\ a%  not  obscr\-ed, 
but  antilogy  sliaws  thai  it  w.is  p;ubab!y  much  more  th.^n 
7».  K\en  if  we  take  it  as  y  only,  the  "c.irrv  "  o  i>;lit  in 
have  been,  by  the  formula  (which  is  baised  on  i!ie  alj*cnce 
of  rotation),  512  y.irds  at  the  very  e  ist  ' 

I  have  pnrposely,  in  this  example,  kept  to  the  case  of 
an  initial  slope  of  1  in  4  ;  because  those  (and  they  are 
many,  some  of  them  excellent  golfers)  who  altog'clher 
reject  the  notion  that  undercutting  lengthens  the  carry, 
would  of  course  in  consistency  refuse  to  believe  that  a 

I  Phtl  ftf  \hf  mht'.siire  ti(  n  pi\>rr  on  th«  Puh  of  a  R»l.k:iag  .Spb:ri«; 
ft^^iW  n^i'.  in  Ihc  Kpy:>l  >acicty  of  K4illlN>r|k  M  JaM  $. 
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long  ball  may  sometimes  start  horizontally.  But,  to  tlioae 
who  allow  //its  statement,  the  fact  that  the  action  of 
gravity  is  occasionally  largely  interfered  with,  or  even 
coonteractcd,  is  obvioos  wliboitt  any  nomerical  calcula- 
tions. In  fact,  from  my  present  pbint  Of  view,  initiai 
slope  is  of  little  importance except,  of'  course,  m 
avoiding  hazards.  The  want  of  it  is  easily  made  up  lor 
by  a  slightly  increasH  rate  of  spin. 

Another  way  of  looking  at  the  matter  is  to  assume, 
from  Mr.  Hodge's  data,  iSo  yards  as  a  really  fine  carry, 
.ind  thence  to  calculate  by  the  formuU  the  requisite  time 
o)  llii^'lit.  It  varies  from  4*  I  to  2*9  according  as  the  re- 
sistance, .ir.d  therefore  the  necessary  initial  speed,  are 
gradu  lily  increased  ;  the  former  from  n/7  to  inlinin  ,  the 
latter  frotn  132  foxt-sccon-U  upna-ds.  '1  hi  >  •.he ':':_>s^-i  ved 
time  fxi  cc'ds  th  it  Nvl'.K  h  is  tcally  rc  inirrd  u  lirn  tlicic  Is 
no  spin.  I)y  t  o  per  ■  etr,  .Tt  the  very  le  i~t 

Thr;  net  e-s!ty  tor  umlcrspin  being  thus  demonstrated, 
SVC  ha\  e  i;c\t  to  c  in^,!  ler  how  its  etTect  is  to  be  introdiKfrd 
in  our  etj'i.iii'ins.  i  )n  this  question  I  expressed  a  st)me- 
what  too  (iespondcn:  opinion  in  thb  previous  part  of  ihis 
pa{)er.  A  rather  perilous  mo  le  of  argument  (which  I 
have  since  been  able  to  make  much  more  conclusive)  first 
suggested  to  me  that  the  deflecting  force,  which  is  t>er- 
pcndicular  at  once  to  ttiellne  of  flight  and  to  the  axis  of 
rotation,  must  be  at  least  approximately  proportional  to 
the  speed  and  the  angular  velocity  coniointly.  But  1 
tried,  (with  some  success)  to  verify  this  assumotioo  by 
various  experimental  processes.  These,  asi  «rill  ne  seen, 
led  also  to  a  numericu  estimate  of  the  magnitude  of  the 
deAecting  force.  [And  I  was  greatly  eiKOtiraged  in  this 
woric  by  the  opinion  of  Sir  G.  <  Stokes,  who  wrote  :— "  I 
think  your  suggestion  of  the  law  of  resistance  a  reason- 
able one,  .inti  likely  10  hi-  ap] mxtmatcly  true."'  -Tbls  iS 
quite  as  much  as  I  could  h  ive  hoped  for.] 

First  :  by  the  well-known  phenomena  <  died  heeling, 
toeing,  and  slicing,  which  are  due  to  the  baH  s  rotation 
about  a  vertical  axis  I  h.ive  often  seen  a  well  -,li<  ed 
ball,  after  steadily  sk^wnij  to  the  i  id-.t  thtosi'^h  a  cirry  of 
150  yards  orcveii  less,  tin.illy  ni  ne  .i'  ii^'ii'  .m.des  to  its 
initial  dirt-i:i:on.  .Tnd  retain  \er\  (  on-iidtT.i'.UL-  -p'li  when 
It  le.irhed  tiic  .^rornd.     Nc:^-lci  tin^'  llie  tiTcrts  ot  gia^  ily, 

(he  equations  of  the  path  should  be,  in  such  a  case, 

■  r.  •    .         .  ,         ..         •  •  '  • 

I  ■  '  ■  p 

I  expressing  the  accelerations  in  tlie  t,int;eiit,  .\nd  alun^ 
I  the  radius  of  curvature,  re-;>e<,ti\ely.    It  we  introduce 
the  iriLlin.it  :on,  tji.  of  the  t.in:;<.  iit  to  a  ijxed  linciBthtt 

I  plane  of  the  path,  the  second  equation  becomes 

showing  tha:  the  tjnic-r.itc  of  1  iiar.^e  of  directioa  is  pr«i 
portional  to  the  speed  of  rotation.   The  first  equation 
gives»  of  comse* 

XT  -*  ■  ■ 

where  \'  is  the  initial  speed. 

The  space-rate  of  change  of  direction,  th«curvatare 
of  the  path,  is  thus 

,11  \ 

incrcaiing  in  the  same  [irop-i-tion  .15  that  in  which  the 
speed  of  translation  dimmishrs ,  .inl,  if  ue  regard  «  as 
{Nncttcally  unaiiered  during  the  short  time  of  flight,  the 
intrinsic  equation  of  the  path  is 

A  rough  tracing  from  this  equation  i>  easily  seen  to 
reproduce  distinctly  all  the  characteristics  of  the  motion 
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«f  «  tUoed,  or  heded,  baU.  And,  by  iatraducing  an 
aeoakratiaa  in  the  plane  of  the  pnth,  C0lMt«nt  in  mafni- 
tnte  asd  ^tection,  the  path  might  b«  Bade  toiotenect 
ittdf  npeatedly. 

By  the  sutement  made  above  aa  to  the  wbole  diange 
of  direction  in  the  course  of  a  well-sliced  ball,  and  with 
5~  as  the  tinie  of  dt^ht  (for  it,  tike  the  carry,  is  noubly 
jBdaiced  by  «liciiif  )  ere  bave 

Huh  it  it  clear  that  we  may  easily  produce  rotation 
enough  in  a  golf-ball  to  mnke  the  value  of  /6w  as  great  as 
0"3  or  even  04.  And  this  can,  of  cour&e,  be  grcaily  in- 
creased when  desired.  This  datum  will  be  utilised  later. 
The  fact  (noticed  above)  that  the  time  of  flieht,  and  the 
carry,  arc  both  reduced  by  slicing,  gives  another  illtieua- 
tion  of  the  necessity  for  undcrspin  when  ibe  time  of 
Higlit  is  to  be  long,  and  the  carry  far. 

Secondly  :  by  a  labontory  experiment  which,  I  have 
oi»lf  recently  learned,  is  due  in  principle  to  Robins.  {An 
Account  of  Experitnenti  relating  to  the  Resistance  0/  the 
Air.  R.S.  1747.)  I  suspended  a  wooden  shell,  turned 
very  thin,  by  a  fine  iron  wnc  '-gidly  fixed  m  i;,  the  other 
end  of  the  wire  being  siiiuia.!lv  attached  to  the  lower  end 
of  a  vertical  s|>:!idlc  which  could  be  made  to  rotate  at 
.noy  desirt-J  r:iic  by  means  of  multiplying  pear.  Thin  as 
•A.is  ihe  iVjie.  ;t  \\M5hi;t  si  ,,'li;ly  t^M^icil  in  <iny  of  the  ex- 
periments, -ni.ia  '.s.is  ilic  inomcnl  i4  inc-rtia  of  the 
wuoden  slicli.  The  viirc  acted  as  .i  universal  dexure 
jaiot  ;  and,  by  iengthening  or  shortening  ii  i  could  make 
the  bail  s  mean  speed,  in  small  penduium-oscilbtions, 
vajrj-  within  considerably  wide  limits.  I  verified  this 
result  by  substituting  for  the  shell  a  leaden  pellet  of  equal 
mass  but  of  far  smaller  r.-diuf,  a.s  I  feared  that  some  part 
of  the  result  might  be  due  to  stiffness  of  the  wire,  pro- 
duced by  torsion,  liut  with  the  pellet  the  rotation  of  the 
orbit  was  exceedingly  slow.  Thus  w,  and  the  average 
valoe  of  i,  could  have  any  assigned  values ;  and  from  the 
e8i.  tic  fonn  and  the  rate  of  rotatim  of  the  oifait  of 
the  ball,  the  transverse  force  was  fbund  to  be  propor- 
tional to  either  of  them  while  thenther  was  kept  constant. 
An  exceedingly  interesting  class-ilhistration  can  be  given 
by  making  the  ball  revolve  as  a  eoniciU  pendulutn,  and 
while  it  is  doing  so  giving  it  spin  alternately  with,  and 
opposite  to,  the  direction  of  revolution.  The  effects  on 
the  dimensions  of  the  orbit  and  on  the  p  rnnln:  time  ,ire 
bc.iutifullv  shown.  This  form  of  e\ (j'ji  luien:  t  ouid  be 
easily  to  considci.ibi't-  speed')  bnihuf  the  transla- 

iKin  ati  l  ot  lotation,  if  tiie  use  ot  -.k  proper  hall  <  ouM  be 
S't.irtd  I5ut  it  cannot  be  made  strictly  compat.ible 
with  the  case  of  a  golf-ball  ;  a«  the  speed  of  transtation 
can  never  much  exceed  tha:  Un  wiiich  the  resistance  is 
as  Its  first  power  only.  [Robins'  suspension  wasbitiUr.  and 
the  rotation  he  gave  depended  more  on  the  iwisnn^'  oi  the 
two  strings  together  than  on  thetor»ion  of  either.  In  this 
mode  of  arrangement  it  is  difficult  to  measure  the  rate  of 
Spinning  of  the  bob,  and  almost  impossible  to  vary  it  at 
pleasure.] 

We  must  next  say  a  few  words  as  to  the  manner  in 
wh  ch  the  spin,  thus  proved  to  have  so  much  influence  on 
the  heogtii  of  the  cany,  is  usually  given.  1  pointed  out, 
in  tfate  eailiest  article  I  wrote  on  the  subject,  "The 
Unwritten  Chapter  on  Coif"  (5l»£rw««i,  Ang.  31,  or 
K.\TUKK.  Sepu  22,  1887),  that  spUi  is  neoeasarilv  pro- 
duced when  tht  dtndioH  of  motion  of  tht  dw-Mad^ 
as  it  suikes  the  ball,  it  not  prccn,  !y  pirpentUeularto  tht 
fue.  Now,  even  when  the  head  is  not  purposely  laid  a 
little  back  in  addressing  the  ball,  (miny  of  the  longest 
drivers  do  this  without  asKiny  \\  ti\  t  mu-t  always  become 
So  m  the  act  of  striking  u  the  |)1  i  jci  md  ever  so  little 
bt+iind  the  b;iH  :  -  e->i>ec'rally  if,  .i>  Mr.  Hiitchinson  so 
strongly  urges  i:pi'n  htm,  he  makes  the  pnth  of  the  head 
at slnkmg  as  nc.u  y  straight  as  possible.  lluiclnnson 
gives  a  highly  specidls,  but  altogether  fanciful,  reason 
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for  this  advje&  Wc  now  see  why  the  suggestion  is  a 
really  valuable  one  A  ''gtaand*  dub^  aadespedaVya. 
spoon,  gives  diis  result  more  iKrectly.  As  so«t  as  I 
recognised  this,  I  saw  that  it  furnished  an  explanation  of 

a  fact  which  had  lonf;  puzzled  me via.  that  one  of  my 

friends  used  iiu  An.ibK  to  call  for  his  spoon  when 

he  h.\  1  to  cm y  a  i);niker,  .so  distant  that  it  appeared  im- 
pDssiSlc  of  nei^oii.iiiiin  by  anything  but  a  pUy->inb. 
And,  j1  the  ball  be  htl  ever  so  little  under  the  level  of  its 
centre,  with  the  upper  edge  of  the  ('.ice,  \  c\  \  rnpid  under- 
spin  may  be  produced.  This  wis  prob.tbly  at  least  one  of 
the  objects  aimed  at  (however  unwittingly)  by  the  best  club 
makers  of  last  generation,  for  they  m.idc  thp  faces  of  drivers 
exception  illy  ti.u  ro'.v.  SDme  tune  [  [jiop  iscd,  .vith 
the  s.ame  object  in  view,  to  bevel  the  face  by  deeply  rasp- 
ing olT  both  its  upper .ind  lower  edges:  '^hus  in  addition 
saving  the  necessity  for  the  "bone." 

1  have  nnther  leisure  nor  inclination  to  attempt  (for 
the  present  at  least)  more  than  a  nr<;t  .ipproximatioo  to 
the  form  of  the  path  un  '.er  ilie  :  nd  iiuns  just  pointed 
out.  Anything  further  would  involve  a  laborious  process 
of  (juadratOHeB,  mechanical  or  numerical,  only  to  be 
justified  by  the  command  of  really  accurate  dau  as  to  the 
vahies  of  s  and  V.  I  shall  therefore  at  once  assume  that 
neither  gravity  nor  the  spin  aflTccts  the  translatory  ipeed 
of  the  ball  (If  the  spin  have  Sttch  an  effect,  it  will  be 
taken  account  of  sufficiently  by  a  slight  change  in  the 
constant  of  rcsi.'.tancc  ;  and  the  eflTect  of  gravity  on  a  low 
trajectory  is  rii,mil\  Ui  produce  curvature  which,  in  this 
case,  is  to  a  great  evtent  countcraciied  b^,*  the  spin.  It  is 
easy  to  sec  that  the  effects  of  thi*.  i^-i^ir  itson  of  gravity,  in 
the  tangential  e<|uation  of  motioi;,  .ue  ;<>  mate  the  p.uh 
rise  a  little  tix)  slowly  .at  first,  then  tun  f.is:  :  to  make  it 
rise  too  high,  and  descend  at  loo  small  a  slope.)  liiince 
we  may  keep  the  first  equation  of  motion  above,  and 
write  the  second  as 

where  ^  is  reckoned  positive  in  the  ascending  part  <rf  the 

path  ;  and  k  is  written  for  *o>.  its  dimensions  biting  thoic 
of  angular  velocity.  With  the  help  of  the  vahie  -of  1, 
above,  this  becomes 

«/.      V  V- 

In  4-, /CiiordtnateB,  .r  horizontal,  this  is  nearly 
...  •  «» 

.i.r'  V 

Thus  the  x  cotfrdinate  of  the  point  of  contrary  Aexure 
is  found  from 

if 

so  that  there  must  be  such  a  point,  i.e.  the  path  is  con- 
cave upwards  at  starting,  if  be  ever  so  hale  gnmter 
than  .c- 
Agaia 


2\ 


I) 


where  e  is  the  initial  slope.  The  x  coordinate  of  the 
vertex  is  found  by  putting 

Piaally,  the  approximate  eqtiation  of  the  path  is 

To  deal  expeditiously  with  these  equations  I  formed  a 
tabic  of  values  of  the  v.arioas  factors  in  brackets,  by  the 
help  of  Gl.iishcr's  data  of  n  u  ir  d  mtilogariihms  fCuw^. 
Plul.  Trans,  xiii,  243\    .Next,  1  uiilucd  in  llni  equation 

Si  s.  ay*-'  —  I) 
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the  well  ascertained  data  6"5  for  the  time  of  flight,  and 
540  feet  for  the  carry,  thus  obtaining  a  general  expression 
for  V  in  terms  of  a.  Tlien,  in  consequence  of  the  want  of 
accurate  data,  I  chose  three  values  of  a,  one  considerably- 
less  than,  the  second  nearly  equal  to,  and  the  third  con- 
siderably greater  than,  that  which  results  from  Bashforth's 
experiments  with  iron  spheres.  Thus  I  found  the  follow- 
ing values  :— 


a 

iSo 
270 

360 


V 

S28 
265  4 
193- 


fault.  I  regret  this  for  the  additional  reason  that  I  should 
ha%'e  liked  to  add  an  illustration  of  an  extremely  exagger- 
ated path  in  which  ^  is  (say)  zero,  and  k  unity  at  the  least. 
Under  conditions  of  this  kind  there  might  be  kinks  in  the 
path  !  For  a  similar  reason  I  cannot  attempt  to  work 
out  the  effect  of  wind  with  any  attempt  at  precision,  at 
least  in  the  case  when  the  drive  is  agamst  the  wind  and 
the  upward  concavity  of  the  path  becomes  in  conse- 
quence much  more  prominent.  It  is  easy  in  every  case 
to  form  the  more  exact  equations,  but  the  labour  of 
treating  them  even  to  a  rough  approximation  would  be 
•considerable. 


r  yax> 

'J%t  Starv  frhu^ 


Next,  with  each  pair  of  these  numbers,  and  with  the 
successive  values  },  and  o  for  e,  1  found  k  from  the 
condition  that  y  •=  o  for  x  —  540.  These  values  of  k 
are  of  course  greater  as  <-  is  less,  and  also  as  ti  is  less. 
But  all  arc  found  to  lie  between  the  limits  derived,  above, 
from  the  data  for  a  sliced  ball.  All  the  constants 
being  thus  found,  the  curves  were  easily  traced  by  a  few 
points:— and  the  position  of  the  maximum  ordinate  was 
found  as  above.  For  contrast,  I  have  put  in  (dotted)  the 
paths  of  drives  corresponding  in  all  respects  with  the 
others,  except  the  absence  of  rotation.  Poorly  as  these 
show,  they  are  probably  unduly  favoured  at  the  expense 
of  the  others,  as  I  have  taken  a  the  same  for  each 
of  the  group  ;  though  it  is  probably  reduced  by  the 
spin,  so  that  rotation  increases  the  direct  resistance. 
The  comparison  of  these  with  those  in  which  rotation  has 
a  share  shows  that,  though  strength  and  agility  are  un- 
doubtedly of  importance  in  long-driving,  even  a  store  of 
these  qualities  equalling  in  amount  that  of  a  full-sized 
tiger  is  comparatively  inefficient  as  against  the  skill  which 
imparts  a  sound  undercut.  For  here,  as  elsewhere,  the 
race  is  not  to  the  swift,  nor  the  battle  to  the  strong. 
Craft  beats  Kraft  all  the  world  over  I  La  Puissance  I  ce 
n'est  pas  frapper  fort,  mais  frapper  juste  '. 

From  the  very  nature  of  the  process  I  used  in 
approximating,  none  of  these  curves  can  be  quite  trust- 
worthy, those  giving  the  greater  elevations  being  most  at 
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1  am  engaged  at  present  in  endeavours  to  find  some- 
thing like  a  proper  value  of  a,  or  of  V,  above  ;  so  as  to 
have  reasonable  confidence  in  my  data  before  I  engage 
in  what  promises  to  be  a  heavy  task.  Of  course,  if  1 
can  obtain  a  satisfactory  value  of  one  of  them,  that 
of  the  other  would  follow.  But  independent  determina- 
tions of  both  would  enable  me  to  subject  the  theory  to 
the  most  complete  test  imaginable.  I  am  inclined  to 
think  that  the  value  of  a  (280  feet),  which  I  calculated 
from  Bashforth's  data,  is  too  large  (/.<*.  it  makes  the  re- 
sistance too  small)  for  a  golf-ball and  thus  that  the 
true  path  is  intermediate  in  form  between  those  of  the 
first  and  of  the  second  series  in  the  cut.  For  the  initial 
speeds  required,  even  with  a  ^  270,  to  give  a  carry  ol 
540  feet  without  s/>in,  are  462  and  653  mot-seconds  for 
slopes  of  I  in  4  and  i  in  8  respectively  : — the  corre- 
sponding times  of  flight  being  only  3'  7  and  2'  6. 

P.  G.  Tait. 


NOTES. 

We  are  glad  to  record  that  the  Council  of  ihe  Imperial 
University  of  Kasan  has  elected  Prof.  j.  J.  Sylvester  honorary 
member  of  the  University. 

The  Albert  Medal  of  the  Society  of^^rt*  for  the  present  year 
has  been  awarded  to  Sir  John  Dennet  Lawes  and  a  like  medal 
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to  Mr.  Jobo  Heoiy  Gilbert  "for  their  joint lemecs  to  idtatific 
agricvtnn,  nA  noiabty  for  die  Tcuwcfaei  vlildi  fknagfuaat  s 

period  ri  nrty  vrara  bsve  h«en  owridl  OO  by  then  at  tkees- 

peritMitial  (atm,  Rothamsted." 

Pkof.  W.  H.  Pickiring,  the  Director  of  the  Hamrd 
Collrgr  Mouiitiin  Observatory  at  Arcquipc^Ji  MpCCtcd  tO  be 

in  I^ncion  in  the  course  of  n  few  il.iys. 

The  disinUuiioQ  of  prize*  to  (he  itudents  of  CtMriDg  Cro&4 
Hospital  Medical  School  will  lake  place  at  the  School  on  July  4, 
■t  tkm  o'dock  preciieljr.  The  Right  Hod.  the  fien»  de  Womii, 
ocenpy  llie  ehnr*  I 

The  Dental  f  lospital  of  London  wOl  hold  a  tttmrta^cmt  et 

:be  koval  Instiiute  (jiillctif,  ricc;irJilljr,  on  Juljr  I4.  There  will 
be  •  dHtribution  ol  pritet  at  8.30  p.m.  by  Prof.  Sir  W.  H. 

JPlOWeif  X«C.B«|  ITaRaSa 

AcCi'KMM,  In  D.iljicl'!  aycnc-y,  .i  cycti>ne  pasted  over 
WiUiaiiutowi)  and  its  immediate  victniiy  on  June  31.  Its  path 
ytm  sb  miles  loag  bgr  half  a  mile  wide,  ud  in  this  track  not  a 
Imyc,  ban,  or  liee  wa«  left  staadiog.  The  wind  nuh  wm 
lallomd  by  a  tentte  dowcpoor  of  nda.  About  twenty  peimt 
tat  iMr  Uvea. 

Da.  Naxsin  and  tbe  nenben  of  U*  e^ed^B  to  the  Neeih 
Fate  tdkd  from  Cbriitlania  on  Setwday,  and  arrived  at 

LAnrvig  on  the  follawing  day.  ATler  lakinj;  <in  board  two 
eoTeted  hoata,  to  be  ustU  ia  case  the  lacraber*  of  the  ex;ie<liiion 
■re  comi'clled  to  leave  the  h'ram  in  the  ice,  the  yesscl  pro- 
ceeded on  bcr  voyage.  Keoter  My»  that  iatalligence  hAs  been 
Mceivad  frooi  Sibeiia  that  tweaty-eiit  deg»,  kit  aeence  with  the 
aspedilioB,  bai*  btcii  baoaghl  dawn  to  the  aomh  t£  tbe  Ki ver 
Olensk.  Paitlei  have  been  aenl  oal  to  leave  tlores  of  provi- 
•ioits  for  twelve  men  at  two  place*  on  the  i^UmU  of  Kotelnoi 
ud  Liakow.  The«e  depots  will  t>e  inspected  iti  1894  and  iS<;)>. 
Scalers  report  that  the  sea  aroond  these  islands  was  quite  open 
ia  188S,  1889,  and  1890^  while  in  1S91  and  189a  there  was  little 
lee  in  4*  vieiojly. 

limttiiATiON  whb  icgaid  tothe  aoeial«  pbyiicnl,  and  moul 
coDdhioo  of  children  it  being  accomnlated  by  tbe  COounltlee  ap- 
poinltd  by  the  lotemaiional  Congress  of  Hygiene  and  Demo- 
gfmphy.  Nearly 3O,O0Ochil(lren  cSiel1y  ici  Lornion  Baard  Schools, 
have  been  iospecled,  and  imp^jruat  facts  have  been  obtained  as 
10  Ibe  variation  of  educational  requirements  of  boys  and  girls, 
and  the  canaea  of  low  aicntal  development.  It  is  denied  to 
cflend  ibe  nqniry  among  loo^ooo  childieo  Mfim  labmittiog  1 
the  statistics  to  a  complete  investigation.  For  this  purpose  Sir 
D  OBgUs  GaltoD,  writing  from  the  Parkes  Museum,  ha^  made 
as  appeal  for  finarci.\l  help.  Thedeep  importaii  ■  1  I  ;  work 
ia  folly  nnder»tood  by  edacauooalisls,  bence  there  aliould  be  no 
difienlly  in  obtaining  sufKcientfinda  to  vender  the  inveatigatMin 
aacoBpiehennve  as  possible 

A  triCtAL  gcaecal  auetiag  of  the  Royal  Geographical  Society 
w3l  be  bdd  on  Joly  3  ia  tbe  hnH  of  the  Uaiveruty  of  London, 

Boilingtoo  Gardens,  to  consider  the  proposal  that  ladies  should 
be  admitted  as  ordinary  Fellows.  On  the  evening  of  tbe  same 
day  '.'iL  h.ir!  uf  Dunmore  will  give*  papeT  00  U*  "Joaneys 

is  the  Pamiri  .md  Central  Asia." 

Da.  M.  MctBius,  of  Heidelberg,  has  been  appointed 
Director  of  the  Botanic  Gardens  at  Frank  fort -a-M,,  and  l>r.  F. 
Pax,  Director  of  the  Bot.inic  Garden  at  Breslaii. 

T  HK  French  Academy  has  awarded  the  'Prix  Dcamaaierea 
to  M.  P.  Vtala,  for  his  researches  on  vilieablUte;  tbn 
llcMagr«-     M  I'AbHc  Hue,  for  bis  woilt  {n Itebenology ; and 
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the  Prix  de  la  Foos  Mclicocq  to  M.  MaeclaST,  for  his  work  oa  tbe 
Botanical  Ceognpliy  of  die  north  of  Ftanee. 

.S'iME  interesting  seicniifL;  documents  cli.irj;;ed  h.ind.s  .-it  the 
sale  ibis  week  of  the  library  of  the  late  I.ord  Brabouroe. 
Among  the  lots  was  a  quantity  of  the  correspondence  of  Sir 
Joeeph  Banks,  to  whom  Sir  Edward  Koatcbbnll,  Lord 
Brabowae^i  father,  was  eseeator.   An  intetesttng  autograph 

letter  from  John  Hmiler.  dntcd  1792.  nppcats  to  l>e  one  ci  trer- 
inf;  the  dfipatcli  lo  the  Royal  Society  uf  las  paper  on  llie 
natural  history  of  the  common  bee.  He  hopes  Sir  Joseph  and 
bis  worthy  council  will  think  the  resaits  of  twenty  years  of 
obaertnttM  and  experiment  mitabla  for  pnUicatlon  in*  the 
imaaactiofii,  aad  details  some  of  the  oibatadei  which  h»d  pre- 
vented an  earlier  forwarding  of  the  paper.  About  183  ;  the 
Royal  Society  claimed  and  rcceivc  l  from  Sir  Edw.ird  K  natch- 
bull  the  letters  and  papers  ot  Sir  Ju!>cph  liankk,  refcrtiaji  l->  the 
society  over  which  he  so  long  presided,  but  evidently  this  par- 
ticular letter  was  overlooked.  A  docameal,  apparently  ia  the 
handwriting  af  DnhnMl  dn  Honceaa,  is  aa  appeal  to  Sir  Joaeph 
on  behnlfof  Doioaiaa,  Mm  French  minoalagiat,  imprisoned  at 
Meaaiaa,  by  order  of  tbe  Neapolitan  Conrt,  as  be  was  returning 
[■>  Kuropc  from  servinj;  uri  the  si.itrlific  .s'atY  whkh  accompin-.rd 
iiunapaflc'«  expedition  to  Egypt,  it  is  signed  by  thirty-nine 
famous  men  of  science  of  the  tiae»  indnding  Cttvier,  X^imareb. 
I.aplace  and  I^alande. 

Thk  we.ilher  during  the  past  week  h.is  bceu  of  a  dcciUedJy 
unsettled  type.  <  'a  Thursday,  the  22nd  iost.,  a  depression 
advanced  over  ScoUattd  and  moved  slowly  to  the  North  Sea  aad 
Norway,  ceasing  Bonw  tain  over  most  parts  of  these  islands; 
in  the  north-east  of  Scothind  the  M  aownnted  to  a*a  iaches in 
forty-eight  hours,  and  a  moderate  gale  blew  60m  tbe  north- 
,  west  on  our  northern  ti'.isli,  ruiring  the  early  part  of  the  pre- 
sent week  iinportatit  de|>re-si'j:)^  advanced  over  the  M«:stern 
parta of  tlie  country  frciu  ori  the  .'Ktlantic, causing  exceptionally 
heavy  laia  in  tbe  south  of  Ireland,  the  fall  at  Roche's  Point  oa 
Tuesday  asoialng  lagtiteri^g  i-i  Inch,  while  the  aatomt  was 
very  cooMeiable  in  asaay  other  parts  of  tlie  kioigdom.  Duiiag 
the  first  part  of  the  period  tbe  temperature  was  from  25°  to 
ju '  lower  than  in  the  jjrcv.ou^  week  ;  the  maxima  r  .u-ly 
leached  ^u'  in  aay  (lart  oi  Ihc  couulry,  whiic  in  the  north  the 
highest  daily  readings  were  frequently  below  60',  but  on  Tuesday 
tbe  temperatoK  loae  coosideiably  in  most  parts,  aad  reached 
80*  at  Onabridge;  Tb*  WiMy  Wmthv  Rtftrt  of  tbe  a4lb 
inst.  showed  that  the  rainfall  exceeded  the  mean  in  the  east  of 
Scotland  only.  Bright  sunshine  was  above  tbe  avnage  in 
Ireland  and  the  greater  part  of  tn^;land  ;  the  percentage  Of 
possible  duration  amounted  to  77  in  the  Channel  Islands. 

Mr.  W.  H.  Preece,  F.R.S.,  in  giving  evidence  before  the 
joint  committee  of  Lord«  and  Commons  on  1  lecLric  Powers 
Protective  Clauses,  is  reported  to  have  shown  a  scries  of  dia- 
grams illustrating  the  effect  upon  tbe  earth  of  the  City  and  .South 
Londoo  Electric  Railway.  That  railway  did  not  designedly  nw 
the  eaidi,  bat  the  tetora  drcalt  was  made  by  means  of  tbe  rails, 
and  also  by  tbe  tubes  or  tunnel ;  Curren'.b  were  i-roduL-ci'.  w!iich 
had  disturbed  the  observing;  instrumcals  at  Green and 
which  had  l>een  trxced  as  far  as  North  W.iUhatu,  m  .N'orf  rik. 
Last  year  the  drnturbances  began  lo  increase,  and  bis  attenticm 
was  called  to  tbe  fact  that  inClapham  Koid  there  wxs  a  chemist 
who  had  in  bis  shop  window  aa  iastnuaent  for  recording  the 
passing  movetaent  ix  every  train  00  the  electric  railway,  tbe 
mMriiiiient  bein^  connected  on  one  side  with  ^;l^-pipe5,  .-.n  '.  on 
the  other  with  water-pipes  in  tbe  house.  lie  had  cj.ui4:i  Uie 
currents  lo  be  measured,  and  they  were  found  to  be  sufficient  to 
light  a  lamp  or,  as  be  bad  proved,  to  ring  one  of  the  division 
balia  of  the  Honseof  Coatmoot.  Aaotbar  diOcully  liad  ocearnd 
|B  coanoctioit  wtlh  the  milway  hloek  systco.  Soom  ytars  ago 
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the  London  and  North- W«<em  Railway  li^htc  1  H  >lyhca  I 
Harbour  by  cl<rctricity.  The  effect  of  tlie  fire  •rc-Uuaps  em- 
ployed was  to  braitk  dawo  th«  block  sigBAls  in  the  district 
vUbia  a  mile.  But  dus  diSoilqr  wm  tewfcd  bjr  M^tplyiac 
(naullic  cireuitii  to  tfie  wgnah.  At  Bladcpool  the  dHturbiiv 
Ciirrftits  fi  J  11  the  rlccrric  traiiwiy  iii.l  loxcrcJ  a  block-signal 
ou  (Ik  catiway  and  tired  a  time  {;un  at  the  lame  nomeot,  a 
minute  or  to  lj«fofe  the  tiiie  ii^hea  the  gu  o«£bt  to  hnvc  been 
discharged. 

Ik  the  recently  published  nomber  of  the  I'r  ncrc  iings  if  ihc 
SopiAe Fnikjaise de  Phycique  there  is  an  arcouni  <>f  a  ttisndard 
Oondcner  fgnncd  bjr  two  jjlMm  of  ailmed  glast  sepanivd  l>y 
fHice  blocVi  of  qwtt  iweantcly  narktd  to  the  iiuiie  tMclme»«. 

The  in&trnment  almoct  exactly  realises  a  theoretical  condenser,  as 
the  central  part  '\\  only  *epirated  from  the  guarJ  ring  by  a 
narrow  line  nl  :n,;  ishich  Ui  ■  silver  ha»  l>«cn  rem  ivdi.  Tco 
only  (}isa<ivBnU|;i:  is  that  the  inbuUtion  is  rather  bad,  anil  »hen 
the  lax  if  BOt  perlcetl/  dry  ilit.r<.-  is  a  small  current  between  the 
aeuml  diic  ud  the  gunid-ring.  To  get  over  this  diffioahy  the 
Mthor  (H.  P.  Corie}  )oinf  the  electrometer  to  the  cmrtiiittous 
plate  of  thr  nn  lender,  rh^rtjes  ihr  central  ills:  of  the  other 
plate  with  ibc  t  ;,ilcry.  :.v.'\  conrr-cls  ihe  j;  i.inl  rinj;  with  the 
earth.  L'luler  ilir-.-_-  Lrui  liiii.rvs  '.he  (leli!  ni  forx:,-  lir-wcen  the 
plates  i»  no  longer  uniiorm,  t  ut  the  charge  ol  the  condenser  is 
■-the  same  a>  in  ihe  ordinary  ranjjcmenr.  With  this  airange- 
^tttt  (be  insulation  is  all  that  can  be  dcaircd,  as  the  quailc 
blooki  are  very  igood  uuuli|to.tB,  aad  litlle  ^fleeted  by  moUlive 
io  the  air. 

A  siMii.AM  condenser  lo  thil  ile»cril>e<l  above  ha»  been  em 
ployed  by  M.  Ab  raham  in  his  dcterminalion  of  the  raliM  between 
Ihc  clec'.ioin.ngnetic  and  clcc'.rostatic  units  (sec  PfocerdinEs  of 
"Sac-  ;  f'c  Physique,  p.  332,  18^31.  The  rneihod  ctnplr>ycd  fur 
nil .1 -iiMiit;  llic  vliitance  between  the  iil.i;c>  i*  a>  foll'jA'i.  In 
front  of  Ihe  »iMce  between  the  plates  a  finely  divided  islas*  Kak 
:<>  placed  with  it<  plane  perpendicnlar,  and  the  llnei  of  the 
graduitiutiN  p.irallcl  to  ihe  j>  ate*.  The  sil/erol  pla'es  consti- 
tute excclien;  mirfors,  ami  jjiv*  a  »erie\  of  images  of  the 
aivitions  of  the  scale,  the  distant  -.  jj-twrcn  whitli  were 
measured  by  meant  of  a  microscnpc.  This  method  i^ivcs  the 
mean  distance  between  the  plates,  which  w.is  found  to  vary 
each  tine  the  imiroaieiit-wiaaet  op,  and  to  differ  slightly  fiorn 
the  length  of  the  quwta  bioclu  employed  to  separate  the 
(rfatei. 

Tlie  phatograpMc  Itody  of  eowces  of  light  by  means  cf  a 
carefully  ^duated  leries  of  expMera*  was  Arst  applied  with 
jjrc.it  MIC  ess  by  M.  Jaawen  '-'j  tl'<;  invesliqalion  of  ittc  minute 
istructurc  of  the  solar  surface,  ^t.  Crova  has  appiieti  a  similar 
mctb«<i  lo  the  study  of  the  carcci  9land.irU  and  the  electric  arc. 
A  oootmt  between  the  vationt  pacta  of  the  inagnihed  photo 
graphic  image  of  the  cvcel  Mame  doe*  not  appear  nntil  the  ex- 
posure is  reduced  to  the  miniainm  necessary  to  (.ccurt-  rin 
impression,  and  t  j  brinj;  out  this  contrast  the  negative  mux;  be 
developed  slowly  ai!  1  ^u^^L  .isenily  inlensiliid.    Four  photo- 

.graphs  thus  obtained  were  exhibited  at  a  recent  meeting  of  ilie 
French  Academy.  The  aais  of  the  Aaue  appcan  dark,  au<l 
Ihe  MM  of  combiutioa  exhibiU  two  bqghi  ItDe*  ivprcscnimg 
the  eaiemal  and  internal  «arfacea  of  oonbaklioa  of  the  hyd.o- 
car^;on?,  wi'.li  a  slirl.  line  bctivtcn  ihuiu  ld; responding  to  the 
space  where  tfuiUuiauii  1^  luwjjiiplcii'.  riioiotraph*  of  the 
flames  of  a  candle,  an  amyl-acetale  burner,  and  a  bat,'*- Ain|>  i;as 

.jet  wcie  alw  exhibited,  ahowiag  fnalogpaa  pheaooeaa.  Ibc 
■am  nethod  applied  to  tba  aiC  Ifght  yielded  mmbc  intereMiag 
tekuttt.  As  the  time  of  «i|{»Oitu«  was  tedaced  the  arcgiaduaily 
vanitbad,  the  negative  carbon  was'redMtd  to  a  very  »mall  suT'- 
facCi  and  the  }io  i  ivc  i.nS  <ii  exhibited  a  tufave  riddled  with 
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itK  spot-^,  an<l  granulalc!  like  the  surface  uf  ibe  san  m  NT. 
Jaos»eo's  pbutograplif.  I  hese  granulatiocs  could  be  loen  io 
violent  motion  00  the  ground  glass  screen  of  a  camera  with  (he 
lens  soflkiemly  (topped  down.  It  follows  that  it  ia  «otadma<> 
ilhle  to  tereen  off  all  hat  a  very  small  portion  of  the  luiawan 
s  airce  in  onler  lt>  reduce  the  am  )'.;nt  uf  light  in  the  Suae  pro- 
pcjnmn  ai.  the  areii  of  lucnmt>;ii  surface.  With  very  Maall  ear- 
face  cKrmciUv  li',[h  '.he  a-uount  of  lii^ht  and  ihc  teniperalure.aBd 
hence  ai»o  the  lint  of  itie  light,  may  be  constantly  changiilg. 

IIekr  von  Lupin,  of  Munich,  hat  recently  called  attention 
!o  l"i>  lliormDiiiclct  lii^uid>  ;is  Ircefioni  tcrl  uii  drawUxcLs  ol 
the  .'.piiit  thermometer.  One  of  ihese  t*  sulphuric  acid  diliucil 
with  water.  According  to  experiments  by  Sohncke,  the  qaait- 
iily  of  water  removed  hy  dtetillation  in  the  tbcnaAineinrenbe 
was  a  miaiBran  even  when  the  fine  end  was  tiMvaaadfri  with 
ice  ;  and  (what  ik  still  more  important)  in  a  short  time  this  very 
small  quantity  was  reabsorbed.  The  expansion  of  the  liquid  is 
appro vriKiitl)  i:  m  l.ir-!.  I:i  .i  r.-jt:.!  etpeilition  liy  Ilerr  Vogei 
to  Cemrai  Ik.Hii  these  nuoimuui  ifaermomclers  were  ti<ed,  and 
found  to  act  very  well.  Hm  tthirl^aid  referred  to  is  dtkmdeof 
calcinm  in  ipiiit  ;io  to  IS  per  cent,  of  theanhydran  liH  U 
be>i).  TSis  is  specially  recommended  for  medtcaf  wife. •la  f wm 
its  pronouriCi.''!  dlon;  rntiU'cs  it  to  be  more  ci^  'y  :eifi  a'  night 
than  the  uitrcury  lilt:  ujusiniler.  Here,  loo,  thc  c  11  no  di«lil- 
lation-error.  A  further  a<lTantage  is  that  the  tbermometec  takes 
(be  body>temperatiiie  very  quickly  (in  about  three  «iiBoie>}. 
TheNgttlarity  of  eipaBUODfactwecBO*  and  5o*C.isgoad».(lioqgb 
not  ia  the  laitw  decree  ai  with  tulphurlc  acid ;  and  the  jw^poT' 
tiott  of  caldam  chloride  is  here  iniluenlial.    The  soIu'.i.in,.lIke 

that  of  sulphuric  acio,  docs  n^it  sjli-lify  i:vl;,  III  'iic  ntutjiial 

cold  of  ciWiMKalin^  carbonic  acid  snow  ;  and  wiUi  the  ori^par* 
tioBoftalt  giaee,  Boaall  aaepanicdatttiathabalb,  .... 

To  the  current  number  of  the  F^-il  ihtiji  {itr  fihyiih^fisrke 
Cktmit  Herr  Alucbul  communicates  rom  I'rof.  Oii'waM'* 
laboratory  a  >eriei  of  olMervation^  on  the  critical  constants  of 
tome  fatty  and  anHiiatie  hydrocat bono.  Unlike  moat  ohaervcn 
in  this  field  ihe  aathor  thoa  dealt  whh  chwically  rflated  aab> 
stances  whkh  have  a  comparatively  simple  sttacfttre.  'WNb 
the  atoeot  of  a  homologous  series  it  a|>pe«ri  that  the  critical 
(c[:i|i<  :.'itiiiei  incrcaiie  and  the  ciiticat  pre»»ures  <lecTease  at  rate* 
wliicit  gradually  diminish.  Chemical  (OOStltutiou  also  aflfifcU 
the  magnitudes  of  the  crilic.il  vafawai  the  three  anclamefic 
xylenes  for  example,  have  different  coaeteal*.  From  hi&obMT' 
valiottt  the  author  dcdnees  the  valncs  of  (<t)  aad  (i().m  Vaji,4o 
Waals's  equal ioTi,  (^V>i>c'>  cri:ic.il  cocfBden>«  aad.,t|i 
reiaiioashi^  between  their  magnitudes. 

Ia  eohNir>Ulndtiess  a  livwinct  of  dvilieation  ?  Am 

lion  described  in  ScitHce  by  Messrs.  Blake  .in  '  Fr.ir.klln.  ITiy- 
^  siciil  Labomlory.   Kansas  University,  favaur.'.  an  »l^iim:iiivc 
j  Rri'i.ier  :i.  iJn'  i;iie^uan.    Of  159,732  person*  tested  in  Kur  ipe 
■  ai»d  ,\meiica,  nearly  four  per  cent,  were  found  to  be  coioar- 
blind.    Uut  when  the  ordinary  Berlin  wonlede  wef«  wad  to 
I  test  the  oolcnr  perception  of  a  number  of  Indian^  represe^ii|g 
many  tribe*,  only  j  in  41S,  or  07  per  cent.,  were  foa^  (O  be 
deficicn!.     Thtse  wiu  full  bkmilLii  Ir  lUani,  .it;  I  .ill  ui.ilcs.  It 
appeati,  theiefutc,  thai,  as  uith  civilised  peoples,  the  pcr> 
ceittege  of  cjloarUitid  maica  ts  gieater  than  that  df  fateala. 

I'HK  iKCuliar  phenomecon  sometimes  obscivsd  near  the 
Welter  Lake  in  .Swedtn,  and  called  by  the  natives  .M»tal«U' 
tfL^ms  staJnandt,  the  standing  MiH  of  (be  Moialarive^.  haa  heen 
the  aabjcctoi  ipecnlaiian  ever  eiiwe  the  timea  whew  it  Ml  to 
he  resided  aa  a  mhrade  aad  a  pottent.  The  MoUaifeer 
emaigea  frem^be  Wetter  Lake,  aad  lha  phenoaieoan  in  ques- 
tion coaiiiu  ia  the  cemtioa  of  the  Baw  and  thf  dqriog«p  of 
(he  bed,  accompaBied  by  a  leleotion  of  water  withia  tha  J 
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According  to  Block,  ihi^  i*  liiu-  to  a  tuJilcn  slurp  frost,  which 
fre«M>  the  rirer  to  lhcbi>tt  im  at  a  thaltow  yVxce  without  alluw 
iOS'  f>BM  Cf  tlie  formation  oC  mere  lorfKc  ice.  It  it  probsble 
that « itfonc  east  wind  b  a  aecewarjr  concntiou,  and  ibat  the 
delentiosi'of  the  water  it  aided  by  the  reedi  growing  near  the 
o«ti1viw  of  the  lake.  A  collection  of  reconl<  of  ihe  occurrence 
hai  lieta  imiic  I  y  llurr  lu  ^ei^  >irj;er  in  a  paper  on  the  oscil- 
lallnnt  of  Ui<e  3.\A  ocean  levels  in  Scandinavia,  wbich  appear* 
i%fitmZtitHirijt  .-Ur  CfulUtha/l  fu.  ErJkundt.  He  find*  *ix 
ohiWfljaH  daung.the»iAieeMh,  twelve  diirfaigth«ii««alMiiiht 
WH|i«i|flilceii-  hi  the  eightomlb  ceMary.  Il«  iloM»o(,  howfefitr, 
think  Htat  the  general  levriof  th»  hh^h^pwcBpHMy  ftumOKl 
bf  thet phenomenon.  •        ■  .1.  '" 

TWO  organisms  re»einblu»B  the  cholera  baciilu*  have  ic- 
ceD;ly  I'cen  oiitaineU  by  Uwjwii!  fr  jin  w.iicr  iliirin/r  40  outbreak 
of  chiilcra  (*'  Ucfaer  iwci  neue  Aileo  vun.Jspinllcn  ini  WaMcr," 
Ctntral^att  j'ur  /!akt(r!oL>j,tf,  ■  v^i.  xiii.  1893,  p.  lao). 
Tb^  aje| designated  Baoltus  eit>t<r»idii,fkuA-fi\u  cooae* 
^IWMC^W.flMir  ttrikliill  rcsemblaDor  Co  Kodk'a  eholeni  organ- 
fan.  l»  tf/quiie  possible,  hawew,  that  these  foinis  may  really 
he  idantlcal' with  the  origittal  cholcia  spiriltuin,  ana  iluu  ihe 
(iiffcrenc<js  null.  1  in  cultures  and  iniurusjopic  jpctiuu  !^  m  v  \ie 
tiip^>l)>^<lae  to  the  mo<l  fications  undcrgona  b)L  the  Utter  .oier 
taVK^ICSidencc  in  artificial  culture  media.  FinkelnUirg  ("/ur 
Ftage«der  Variabilita:  der  Cholcni  twciiiai,"  iM.  9,  113)  b^M- 
■lade  careful  ciMnparathe  stndiet  of  cholen  bsalli  obtained- 
front  diffcfcot  centres  during  the  recent-  cholera  epidemic.  He 
(band  that  w)i«fe»s  ihoNe  oMoincd  from  l'*ri*  an  1  Ilimburg 
respectively  :  iicliy   Jilenlical,  ihcy  |>ici.cntcd  slight 

bmdisliiiL't  dcYTi'wns  from  the  la'wratory  specimen  of  Kocil's 
spirillum  originally  brought  Oiom  India.  Finktlnbaif  points  out 
■■  tbc  insult  of  bis  iovestigMlnas  that  in  tfa«  cbnisie  of  tb«  onny 
,!M»dtaligi«litcb  iMs  oegaiiimsbaa  been  taltlvated  ontsitfethe 
huma-i  \  Oi]\  .-.m!  in  foreijjn  sanrdnwidfBgs,  it  ha-,  apparently 
imdeigone  a  (;ra<iiial  alltrouatiotr.  atad  that  in  this  process  of 
de};eneraiioB  it  has  lost  s  jnie  of  its  vital  energy.  Whether  it 
has  als<t.ns<r<r(d  a  diminution  in  iu  toxic  propetties  Kinkelo- 
bvg  hnriiibt  jet'dctcnubed.  bat  eniclndcs  bf  eaphnilsing  the 
ia|wtn«qe  oisoch  en  inqiiify  as  oilgileted  to  thraw  so^e  light 
OB  the  pnsMe  AtHreatttaoallaB  of  ibe  vhwdmUg  its  nsidence 
inBero|i«. 

Mk.  V.  C.  SlLOtn^  «fco  has  ipent  twenty  years  in  South 
Central -AfMcB,  bu  now  eoniftetrti  ^he  book  in  which  he  de- 
icri!iu  hii  oxperienen  i»thc  country.  Messrs.  RoWlibd  -WnM 
»nj  Co.  9n\\  publish  the  spork  in  the  autumn. 

A-SODK.  by  Capt.  Hayes  on  "  Ths  Points  of  the  Horse,  "  and 
dealing  chieny  with  e<|'iiiic  ctinformatioB,  willbe  pObHUledacart 
laoQih  by  Mesirs.  Thacker  and  Co. 


The  tri*«teei  of  the  South  African  M -.  ta  n  h ivi-  U^'aed  tlicir 
repiiit  r,.r  the  year  189J.  Mr.  Uolanil  Tnmcn,  l  .K  .s.,  the 
curator  of  i\m  museum,  tepor\s  favourably  of  the  cooduien  of 
(he  coUerioa  fnenlly  I'ne  donadMii  amottnt  to  4857 
•imiMliHk  pnescnled  by  90  doaers,  as  'against  4677  spcci- 
weneyaeiited  by  105  donors  in  the  year  1891.  For  a  long 
tiaie  extended  .-uxommodarion  has  been  needed,  and  we  are 
iM  to  note  that  the  Pafliamcn' granted  the  appliciiion  for  a  *um  ; 
oPj^O.eeo-ttj  satisfy  the  want.  Dfsigni  for  the  new  museum 
^e  1^  insited,  and  the  work  will  be  proceeded 
"^"^  'Latspoetiblel 


TiU  prD:cedings  of  the  Bsth  Natural  Hiuory  and  Aoti 
qsarian  Field  Ciub,  Now  4.  contains  nn  artide  by  the  Re*.  U. 
B.  Varapod^  naaooM  daq>-woil  bmi«gi  aale  ia  Sna«i!sst.a«d 
t  other  coaatiei.    A  description  is  gi«»n  of  Ih*  tUab- 
I'llhtMnorthe  beds  pierced  in  each  erne. 
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TitEsccond  part  of  "  I'ijycological  Memoirs,"  being  researches 
made  in  the  bMaaieal department  of  the  British  Muieum,  con- 
taiai,  aowng  other  papeta,  iwvcial  notes  on  the  morphology  of 
the  Fneacete.  Mr.  Gsorgie  Hwvf.  eoatrtbatcs  a  eonpadioa  of 

!  the  marine  fljra'i  of  the  warm  AttMtic,  lodiaa  Ocean,  .and  the 

:  Cape  of  Gaod  11  )pe. 

I     A  suns  of  STnograph  1  deattngiwilh  the  principal  g->ld fields 

j  ofVtctDrii  .irf  h^lag  prepift' i  r;ndcr  the  d;rcclir>n  of  Mr.  \. 
I  \V.  HoiKiU,  liie  .Sscretar\-  fur  Minei.  .\  rcpo:t  by  .Mr.  E.  I. 
'  DdBD,  on  the  il.'ndi.;o  (;  jld  tidd-,  f-jro;    me  uf  the  nambe-. 

/Vccerding  to  Mr^  U  jon,!  the  pdmacy  (ealuses  of  this  gold-field 
I  are  that  the  m««  of  sifauiaa-.f  imsshicb  <be  inecstigBted  iiaade 
I  up  ofliandt  aBrifiennsh>eaf:fbt^ degrees  or  baivsa  of  gahl« and' 
I  that  the-srhole  of  the  etnta       beat  atong  dertate  Unas  iito' 
an'.id^oal  fotdi  with  intervening  syndinaK      The   rep-ift  is- 
illustrated' by  numerous  pUn*,  sections,  and  dui;;raini.  < 

til^  Sefentlffc'SiWety  bf  (he'lTnltrehiiiy  College  of  Wales* 

his  issu'.d  i:^  fi'st  rcp.ifi.  N  iturat  history  spr;imen-i  c-iUfl;ted 
during  the  excursion;  have  been  ideutiiied,  and  ihe  results 
recorded  if)  the  report' furnisH  soaie  usefiil.iafpaMti^a  ;Witb 
regatd  to  Welsh  fa-.ina  and  flora.  "       '      :    ,  ,  - 

At  the  meeting  of  the  ku»iiaii  Chetuicsl  SoeietynnMascjltrt 
Iv.  n.  Khrouthclxjtl,  who  i>  well  l-nown  for  hi*  remarkable 
synthesis  of  hornblende  and  other  minerals,  mtdh  a  COmmom- 
ealinn  to  the  effect  that  he  al^o  has  obtained  artiftct.il  diamonds 
i»8  way  siniiar  to  ebatof  Moissan.  He  prepittd  a  ckrboatde  of 
lihrer,  .Ag,C,  obtebsM  by  the  beitiag  of-  enmina^  of  silver.  At 
the  (e  nperiture  of  billing,  silver  abortn  about  sixperesnt.  of 
carbon,  which  Is  given  out  on  cooling.  C-Mjlinj;  was  effected 
rapidly,  as  \>y  M  )i<ian,  so  th\t  a  cru<t  w  is  fjrmni  which  pre- 
vented the  increase  of  volume  of  the  metal,  an  1  produce<l  a  con- 
siderabie  interior  pr«irapft  ttappsarel  thit  part  of  the  di«- 
sadaiedcsirbM  hai  the  properties  of  diamml— .he  dust  ciMs 
>i4ting  oCndnnte  broltea  erystals-aad  laosina^  eolourlaas  and 
transparent,  s  rongly  refracting  light,  qoile  isotropis;  and 
scratchin,;  orundum  ;  on  combastion  they  give  carbon  4loi(Me« 
wi;h  an  in>i,;n/l>.-:in'.  amount  of  *ih.  Diamond  du<t  ob'.ained 
in  this  way  was  shown  to  Prof.  Bsketaff  the  day  after 
Moissaaf  s  comandeatien  had  been  reeesved  at  St.  Peteribig.  - 

FukTili;K  interesting  expetimeati  with  the  clcciiic  furnace 
are  described  by  M.  .Moissan  in  the  curre.-it  namb:r  of  the 
Comptti  Hmdut.  iiy  attaching  to  the  furoase  a  condensing 
tnbn  el  copper  shaped  like  the  lelter:U«  anl  so  cooslmctnd  as 
to  be  saireanded  by  an  onter  jacket  of  eold  inter  constant 
changing;  under  hijjh  prossurc,  .M.  .Moiitan  has  been  enabled  to 
distd  and  con  leixe  most  of  the  eletn;nts  which  have  hitherto 
liecu  (iiJti  i  s<-s  icliaotory.  When  a  piece  nl  ihcI.-iJIjl  cjpper 
weighing  over  a  hundred  graosS  was  placed  in  the  inner  crnciblc 
of  the  hiraaoe  and  eobjeeicd  to  the  arc  furnished  by  a  uaiient 
of  ^50  ^Bpira^  brilliaat  llaaM  shiat  forth  fcoat  the  epeffaiM 
through  winch'  the  etrbnn  ternllnals  were  insekted.   The  Sanies 

were  accompanie  j  hy  c  ijilous  yellow  fumes,  due  \:\  l.hc  com- 
bustion of  the  lis.un^  irapiur  of  copper  in  contact  with  l/io 
oxygen  of  the  air.  .\fter  the  expiration  of  five  minutes  nearly 
thirty  grams  of  copper  bad  beea  volatilised.  Umkr  tlie  eovet 
of  tbo  Amrb  to  anMardspoiit-e(  itobWei  of  wnlallit  SippM 
wa*fottnd»Mdi^'exMi!nation  of  t he condewl t  ti*>  ttb>f|» 
proportfatt  of  the  volatilised  copper  was  dtseovsred  cbnJsBied 
in  almost  a  pure  stale.  It  has  long  been  known  that  silver  is 
volatile  ;  it,  u  now  found  that  at  lbs  tem^iature  of  an  arc  of 
the  alMive  description  !>ilver  may  be  bwgtit  to  fell  ebultttian  in 
a  few  moments,  and  it  diitils  wiUi  eass^  coiricnsiag  ia  tbecopper 
condenser  In  ti>e  Ibtm  ef  small  ghibnles,  whose  siae  vsaib  ftom 
that  of  small  shot  to  spherules  of  microscopic  diaMnsions^  and 
a  certain  proportion  it  usually  depmiled  in  the  form  of  arboKS. 
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cent  frsgmcnU.    PUUinam  fuse*  ia  a  few  mtnutes,  and  very 
aooaaftcr  awttintocw  lo  mlMilii^  And  coadentes  in  the  U-tube 
in  hdltknt  tiltle  iphem  ani  fine  dint.    Alaminiam  diitiU  v«ry 
te«inf,  and  condenMs  in  the  fem  of  a  ^rey  powder,  containing 
trJmixeJ  sphenilcN  exhibilinc;  brilliant  metallic  luilrc.    Tin  lilic- 
wiu  diMil*  With  fsciiily,  and  tlie  condcaseti  piuduci  uiuatly 
eonlUDf  «  considerable  proportion  of  a  cnrioos  fibroai  variety 
o(  iIm  MtiU.  The  dntilliUiQa  of  cold  ia  tii*  «i«etik  focDKc  is 
paitiealtfiy  iMaMttac.  ANndnit  Aumi  of  *  liglit  fdlowiab 
green  colour  are  tmittcd  at  the  electrode  tpertttres,  and  the 
mrtnl  Is  deposited  in  the  condenser  in  the  form  of  a  powder, 
cxi  i    'liii;  I  beiuiiful  purple  »lieen.    The  powder  cor.fista  of 
DvintUe  re^uifni  iplicret  which,  when  examtaed  under  ibc  micro- 
scope,  appear  to  reflect  the  uraal  yellow  colour  of  gold.  Upon 
theandcr  lid*  of  the  com  of  the  fiinMee  thtw  diitiaet  Mimiar 
dapotHa  «»obMrved,  the  iuer  oneeooshtiBs  of  yeUsw  ^obolet 
of  Considerable  stie,  round  which  is  a  metallic  deposit  of  smaller 
sp'icres  of  snch  a  siJte  as  to  reflect  a  bright  red  tint,  and  outside 
till*  \s  an  annular  siihliniatc  of  a  deep  purple  colour.  Man- 
ganese is  remarkabiy  vulaiilc  i  atiuanlltyuf  ttie  metal  weighing 
four  hundred  grams  entirely  volatilised  in  ten  miaulet.    Iron  is 
likewise  readily  diitUled,  and  it  depoaited  ia  the  fona  of  «  gtey 
powder,  among  wkkb  «i«  iatCttpctied  lunmaa  imall  particles 
cihftitiiDg  brilliant  tarbee*. 

Not  only  an  tba  netali  capable  of  dinillation  at  the  teai. 

perature  of  the  electric  arc  Silicon  rapidly  voTatiliwa  and 
contltn«rs  in  (he  c'i|>pcr  condensing  tulie  in  minuie  spheres  and 
dust  Carbon  becomes  almost  immediately  converted  to  graphite, 
which  dtitib  over  into  tlM  eoadcaier  and  deposits  in  the  form 
•f  liiht  «eaii*t*aaqMfeat  platei^  which  by  tnunmitted  light 
exhibit  a  bcaailM  dwMDnl  eotoar.  Distined  carboa  woald  that 
appear  (o  Consist  of  the  fourth  variety  of  the  element  recently 
described  by  M,  Rerlhelot.  The  refractory  alkaline  earths 
appcir  alio  lu  he  cinil)lc  ol  distillation  in  the  electric  furnace. 
The  experioienc  succeeds  best,  however,  with  a  more  powerful 
arc.  Employing  an  arc  furnished  by  a  current  of  a  thousand 
aapiree,  M.  Mobaaa  has  diaiilled  one  haodrad  fraau  of  lioie 
ia  live  ndnetct,  the  vapoar  eondemiaK  ia  the  copper  tabe  like 
fine  flour.  Magnesia  p.i'iies  over  sr^mewhat  roor*'  slowly  than 
lime,  but  its  diwillalion  ii  one  of  Ihc  prettiest  of  these  remarkable 
experiments,  the  lints  assumed  by  the  es<,iping  fumci  an<l  ihc 
'   brilliance  of  (he  mean  Icsctnt  va)xiur  being  paraculariy  striking. 

NOTBS  from  the  Marine  Biological  Station,  Plymouth. —The 
fulloarilV  list  completes  the  summary  begun  last  week  of  the 
records  £{veii  daitag  the  lattsU  saoathsof  the  braediag  leaions 
of  marine  aalnab  at  PIfm'Mith.   AmMg  Koliaiea,  Ae  Prow- 

branchs  Liltirin  1  Ull  't.u'is.  A'/;m  reticulala,  linccinum  (kw- 
<laium\,  Purpura  {UfiUui),  Afurtx  trinaetus  and  Capulut 
hnngariati,  the  Opisthobranchs  Lamdlaria  persficwa,  Aptyiia 
pmtutaUi,  PhUim*  aftrt4t,  maa/  Nadibraaehs,  and  theCephalo- 
pod  L«lig»  mudU  ;  ansae  Crastaeea,  tht  Cladocera  P^i^n  and 
Evadnt,  various  Cirripedi*.  thC  L^IOMieao  .VVW/'a  biptt, 
several  Amphipoda,  the  Schteopoda  SMtUa  jalUmsii,  Upio- 
myiii  nuJiltrratf  Afj-  r.^misis  fltxuoia  and  imrmi  !,  S^kiitc- 
mftii  arenoM,  the  Cuojaccin  PjeuJo:nmt  ctrcaria,  the  M  icrura 
Crmngnt  (t>§$^ptris),/ainitfus  aod  teu/^MS,  Palmaan  (urralui), 
Palam»H4ta  -nriams,  Paitdtim  MmttUvrmii  ewi  irtvironns, 
/fi^ofylt  Omttkii,  VMius  variMt,  Aigmrmt  Itnis  aod  Btrn 
h.trMis,  Galalhea  uiii-imiftra,  the  Bfachyura  Pjrttllamt  tcitgi- 
(firms  AXiA  pUlyckfht,  Carciitus  {tmtmt),  PjrtuHiii  lUpurUtr, 
kthituf,  anuttui,  montjr;:,-;  umA.  ptnillui.  CatiC-  {fiit  m), 
fHlumHUS  kirUliui,  Xjnlho  jioridui  and  riotth>tu<.,  Eurjutmu 
(«jr/r/u}»  SttHwhynthiis  phaJangium  and  ttHinroitris  ;  arnsoit 
BdlilKtdeniMta,  Eckinut  miliaru,  AsUrim  giUmm, 
Jlmfhiur*  tlegam ;  among  Tanieata,  BttTfliiti  vM 
Stye/flp  ■■ !  , '  .'if«/iir*(t ;  and  amonj  CepSalaehoolatai  /I 
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lanetolaltii,  have  been  recorded.  It  should  also  be  mentioned 
that  the  following  larvte  have  been  townetted  ia  large  aaashtia 
at  certain  periods  Veliger^  CjufAtmnHu,  J/iu^fiii  aad 
Zotra;  add  the  variotts  Utfvie  of  Behiaodenaf. 

The  additions  to  the  Zoological  Society's  Gardens  daiSf  the 
past  week  iadade  two  Mocambiqae  Monk«](a  {CtmifitMtcmt 
pygtrytkna^  d  d)  ifoai  But  AfHea,  presented  raipaetlveljr  by 

Mr.  J.  B.  Tomkins  aod  Nfr.  V,.  J  Travcrs  ;  two  Llamas 
{I^ma  pertiafia,  i  9  )  from  Pern,  ]>rescnte  i  hy  Lady  Mens, 
F.Z.S,  :  1  iccrcsted  Cockatoo  ( j/hj  mj/u,  iv«uu)  from 
Moluccas,  prcsc-nicd  by  Mrs.  Bason  ;  a  Greater  Salphttr- 
Crested  Cockatoo  {Cataiua  galrrila)  from  Australia,  preaeaied 
by  Mr.  Lewis  Bai^r ;  a  Ciaciaoas  Waabill  .{EttnU*  tmnik$' 
(tms),  two  Hooded  nabhos  (Sfenmuta  memXatvy,  a  Greaadiav 

Weaver  Fiird  [Euplectci  .'M^.r)  from  West  Africa,  an  .\miduvadc 
Finch  {EslreUa  amanJj-  n],   two  Nutmeg  Finches  (.l/um'a 
pMHclularut),  a  Ulack-headcd   Finch  (Afuiiia  maltuta)  from 
India,  presented  by  Mr.  W.  L.  Jeffrey  ;  two  Greater  SpoUed 
Woodpeckers  (DtHdrocapus  ma/tr)  British,  presented  by  Misa 
Miriam  A.  Biieh  Reyoardsoa;  two  Alexaadriae  Parntkcclt 
(/UwrNtr  altiamdrl)  fron  India,  preaeated  by  Mr.  Wyadhaaa 
Gibbs  ;  two  Brazilian  Tortoises  (  Ttstudo  tahulaia^  from  Tr  r.i 
dad,  W. I.,  presented  by  Mr,  J.  S.  Topping  an  Ocellaied 
Skink  (5r//  eciUatui)  fron  Malta,  presented  by  Col.  C.  H. 
Rooke  ;  two  lofersai  Saaket  {,B<K^{on  inftrnalit  jv.)  from 
South  AMia,  prMcnladhytha'Rfce.  G.  H.  R.  Fisk,C.M.Z.S.  ; 
two  Emns  \J>r»mmm  mwa'Mlmtiiia)  from  Antnlia,  de- 
posited; two  CoOand  Fhiit  Bats  (Cymiiyfteru  nUmit),  a 
Banhcl  Wild  Sbcep  {Omf  htrrkO),  bom  in  the  Ga«d«M» 
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COMBT  FiMtAY  (1886  VIL).— The  ephemeris  for  this  comet 
for  iJbSm  week  ia  at  (ollow*  t— 
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Stars  having  rtCUMA*  SMBrkA.— Oa  an 
the  stellar  specti*  fihot^paplu  taken  at  CaBbridge  (U.S. A.) 
and  Arequipa  it  baa  baiw  Ibniid  (^ffrvwMtf  tmd  Attr^»l^$uf 
for  Jooe)  that  aeveial  of  them  have  spectra  which  quali^thalr 
designatioo  as  "  {aterestlng  objects  " 

The  following  list  vi-  tikr  from  the  note  referred  to  :— 


B.D.  f4»"  «> 
B.D.  -ije^j 
A.G.C  S4i<) 
A.G.C.  11890 


R.A. 
h- 

,  a  12'* 
■  ■»'4'5 

8  4>  4 

•  15  'T° 
l6«7i9  , 


Dtet. 


e-4  -.  Type  ly. 

TypelV" 

Type  IV 

type  111  (H  tianbnghl). 
Type  V.  (biiahl  UomV 

-    li^kO^ 


•  +49  4« 

-  -«J  «7 
.  -3«  »j  ...  7» 
.  -»}  II  ...  7J 
.  -71  ji  ...  — 

A.G.C  jiBiS   ...  (647-9  ~.  -«»»"•     —  "typ«*  t'Tai 

Z  C.  XVIII. hjfi...  iS  J-)  —  -ia li  «.  a|  „TyiKlll.(B 

A.  G.C  »«ii9     «.  ■•m'7  -  •"  «   -  TypelV. 

B.  D.  -a«''6l7i.»  tj  VJ  ...  -»i  ja  -  9  0  •••  Type  IV. 

AN  these  stars,  it  will  be  noticed,  with  the  aaoepdoa  of  the 

first  Iwr.,  have  3  large  southerly  declination. 

Phoiutrapliic  charts  of  the  region  about  -Z.C.  XVIIL*  56 
have  c  nfirnicd  the  variability  of  this  star.  Among  other  resillts, 
photographs  of  U  Virginia,  V  Boo'.is,  S  Geminorupi,  T  Cma- 
tiopeiie,  K  Pisds  Aaslialis  et  Geminoram.  show  that  tbeae 
slaiacive  bii^  tvdMgw  Van- 

The  Sun's  MotmNTKKOOOR  SMCK.— The  methods  that 


generally  bWI  idopted  for  detemiahlg  the  direction  of 
thcaaa's  noMMlMMt bean  based  an  the saowccaciiapiiBCipla 
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ind  Ihc  [>j5ition  of  the  «pei  of  the  direction  of  motion  has  been 
deduced  by  analysing  the  proper  moiionf  of  the  stars.  A  uzv 
delenniaation  on  ditTcrcnt  lines  U  spectroscopic  method) appears 
in  llie  .Isfrfln.imi.  iii  y.'iir/taj  29S1,  anJ  in  thi*  Mr.  A.  D. 
I  i  '  :  :,  the  writer,  bn^e*  hit  method  on  the  three  a>sunptioa* 
II)  that  the  stars  u^r-il  in  the  eomputition  have  no  tendency  to 
drift  in  any  particular  direction  ;  (2)  that  their  absolii'e  veloci- 
tietdo  not  depend  upon  their  apparent  po^iltuoii  ia  the  heavens  ; 
(3)  that  their  abwlote  velocities  are  not  functions  of  their  own 
difectioni.  Another  minor  auampiioo  is  that  the  absolute 
v«locil]rof»ttMrl*aot«fiiiiGttoii<if  Ihcitar'ibrighuieM.  The 
niMi  he  |tti  for  the  ri|ht  iieHHiaB  anl  dadlBeiion  an  givra 
iellttlbnowingtaU*.  inwUch  wt  taclade  thaw  eT  mSboB, 
Ukaghii  I>  Slrave,  and  Stnvpe. 


R.A.  Dwt 


The  value  Kislcen  obtains  shows  that  the  method  may  prove 
a  very  valoable  one  in  future  when  more  itars  can  be  included 
(bere  about  42  observation  equatioris  are  used),  and  the  result 
be  obtaios  shows  that  at  any  rate  the  rtalitf  of  the  sun's  motion 
(tbeniM  h»g«tiiBfO  9Ea|iMihflnliiteBilMpcrNB0iMl),  and 
that  onr  praent  knowledge  of  lite  direction  of  fhli  motion  is  | 
■t  any  rate  approximate. 

An  AscPNDlNr,  Meteor. —  rr.f,  von  Niessl  \\m  been 
favtatijating  the  patti  of  the  meteor  that  appcateii  on 
Jaly  7,  lS<)2,  and  was  seen  both  in  .Austria  and  Italy.  The 
resalt  of  this  coinpulatiun  has  shown  that,  undoublcdly,  the 
path  of  the  meteor  at  the /A'/^r  end  of  its  course  \  Nulur :vintn- 
■ihjflhihf  H'Mhtn^Hri/l,  Ho,  36)  was  directed  upward^.  The 
leo^lh  of  its  path  measured  llco  kilometres  frocn  ils  nearest 
approach  to  the  earth  surface  (68  kilometres  above  the  surface) 
lo  the  point  where  it  disappeared,  which  was  ata  height  of  t^ti 
kilomatteK.  This  is  about  the  first  time  that  the  (nth  efn  riling 
■elcor  has  been  so  accurately  investigated. 

Thb  Satellitesof  JuriTHk.— In  ihiscolunm  for  Nfarch  33 
of  this  year  we  referred  briefly  to  the  very  impartaat  results  that 
were  being  reaped  by  Prof.  \V.  H.  Pickering,  with  the  help  of 
Mr.  DoogliiN,  at  .Kreijuipa,  with  reference  to  the  peculiar  fortn? 
•  hich  the  satellites  were  found  to  aiSunae  at  difTerent  periods  of 
their  rolalion.  In  llie  June  numbci  of  Astronomy  anJ  Wjj/v- 
fkfrits  we  have  before  us  a  much  more  detailed  account  of  these 
and  later  observations,  which  seem  to  have  confirmed  those 
and*  pravmoaly  In  newly  ill  respects.  In  this  article,  which  is 
of  MHM  length,  the  ndhiMr  deals  fint  with  the  third  satellite, 
the  lainmt  aiad  MOM  eaiily  obierved  «f  the  gramp.  The  results 
«f  tweiiFe  aeriea  of  olMcnathma,  tahca  on  aevett  diflinent  nights, 
each  series  consisting  of  lia  independent  obaervalioos,  gave  the 
value  of  -10* -5  for  the  podtioa  angle  of  the  nsajor  axis,  the 
■idlile  being  on  theeMem  tide  «f  rtaoibit,  end  sitaentlng  an 
cRiplkil  diae.  The  ohaervatkni  for  the  elGptseal  phnn  at  the 
mMeill  aide  were  not  very  satisfactory,  owing  to  bad  meteoro- 
lapcal conditions,  but  the  results  suggested  that  "they  would 
imply  a  revolution  of  the  axis  about  the  line  perpendicular  to 
the  orbital  plane,  in  about  the  same  period  as  the  satellites'  rota- 
ti«(  npon  tne  axis  itself."  With  regard  to  the  surface  featnre*, 
there  5ecm5  to  be  a  marking  having  ihi^  appearance  of  a  fork, 
the  angle  of  the  pron^ji  varyin;;  fr  >in  jo  to  60.  Sometimes 
this  forked-shaped  feature  is  turned  to  the  left  and  somctimei  to 
the  right,  ar>d  occasionally  a  double  fork  is  seen.  The  (H>sition 
ani;le  of  the  axis  of  the  belt  gave  a  value  of  -y  15  '5,  and  when 
Ibe  values  ubt.-iincil  on  January  1  and  16  are  coinpareii  with 
those  attained  for  the  major  axis  on  the  same  dates,  ihcy  indi- 
cate that  the  two  axis  are  inclined  at  between  46  to  y-p  to  one 
aootbcr.  The  attenitJt  to  determine  thr  direction  and  period  of 
rtXatioa  iadicaled  thai  perhaps  the  pciiui  uf  rulaiiun  cumcidcd 
with  that  of  the  revolution  of  the  satellite  in  its  orbit.  The 
iariace  featttrea  on  the  first  satellite  consisted  of  the  bands  lying 
ia  aa  eppr^mintatelj  noith  and  si>ath  directiea*  that  on  the 
Meond  «r  a  email  petdl  detected  only  upon  one  escation,  and 
ihit«ailwfaaitllor»hioid  hud  (aonetiasa  nnairew  line), 
aad  alien  brigiu  apotfeeMded  aevMial  timaa  at  the  North  Pole 
•■dence  nenr  tb«  aeofh.  LatccdttennuMtion  of  the  period  of 
MHiM  of  theaeoond  lalcOlte  canliraMd  the  earlier  tralne  (41b. 
m^),  hnl  eomcUnMdikreMHKiea  hi  thetine  of  the  Ihltening 
«f1h»diieati11oecund.  The  divaethin  and  p«i{od<tf  ntNtion 
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of  satellite  4  has  n  it  ttecn  dciorminel,  but  its  disc  has  been 
recorded  upon  fourteen  dilieren'.  dates  at  being  ihorteoed  to  the 
direction  of  the  plane  ofita  Orbit,  and  open  dawn  other  dajre  aa 
beinK  circular  in  form. 

After  summinj^  up  the  main  facts  with  re^rd  to  these  satel- 
lites respecting  ihrir  'Small  density,  directions  of  rotation, 
chnn;;cs  of  sha|Mr,  ic,  Prof.  Pickering  sho.vs  h  iw  Laplace'* 
"  ring  theory  "  wish  the  following  premises,  suits  the  facts  : — 

(1)  Jupiter  was  formerly  surrottn  le  i  bjr a iOfica of lingiliaU 
lar  to  those  now  sorroundtng  Saturn. 

(3)  The  direction  of  rotaUon  of  theie  rii^  wai  dlrad;,  like 
that  of  the  planet. 

(3)  By  aome  force,  whose  canie  ii  not  explained,  they  were 
shattered,  their  oompotieBH  anltiog,  bat  atilt  retaining  the  same 
orbit. 

(4)  Like  the  original  ringt.  each  satdlile  ■till  eoaafalaof  a 
swarm  of  meteorites,  their  consolidation  having  been  prevented 
by  the  enormous  tides  proinoed  in  them  by  their  primary. 

At  the  onclunon  ofthis  diicvuioa,  in  whteh  Prof,  Pickering 
takes  each  point  individually,  he  hat  dnwn  np  a  ijrllabtts  re- 
gardtnj,'  the  points  to  which  an  observer  can  be  moat  profitably 
directed  in  the  case  of  each  satellite,  subdividing  nmn  into 
grades  according  to  the  difficulty  of  the  obiervationt. 


I  TURACIN:  A  REMAnKABLE  ANIMAL  PIC- 

.\fENT  COyTArXLXC  CO/W'/:A\> 

'T'HK  study  of  natural  colourin,;  mattes  is  .xt  once  j.ieculnrly 
fascinalinj;  and  peculiarly  diiTitull,  The  nalurc  of  the 
colouring  matters  in  animals  and  plants,  and  evea  in  some 
minerals  1  ruby,  sapphire,  emerald,  nnd  a'nethysl,  for  exampile) 
IS  still,  in  the  majority  of  cises,  nut  completely  fatbomed. 

Animal  ]n^;menis  are  generally  leis  easily  extracted  and  are 
mote  complex  than  thos^e  of  plants.  They  appear  invaritbly  to 
contain  nitrogen — an  observation  in  accord  with  the  compara- 
tive richness  in  that  element  of  animal  cells  and  their  contents. 
Then,  too^  aMiehof  the  eotoanlMn  of  aniatalt,  being  dee  to 
nicTMeopic  atncture,  and  therefore  h«TNig  a  meduinieal  and 
not  a  pfi^ntaiy  orfgin,  £Afa  encntially  non  the  ootoanuion 
of  pfania.  There  animal  eolo«a  which  are  primarily  dae  to 
itnctnre  do,  bowerer,  innlve  the  preacoce  of^a  dat k  p%mcat 
—brown  or  Mack — which  acta  at  once  a*  a  foil  and  aa  aa  ab> 
soibent  of  those  incident  rays  which  are  n:it  reflected. 

Many  spectroscopic  examinations  of  animal  pi.;menti  have 
been  made.  Except  in  the  case  of  blood  and  bile  pigments  very 
few  have  been  submitted  10  exhaustive  chemical  study.  Speetnu 
analysis,  when  uncontrolled  by  chenical,  and  when  the  influence 
of  the  solvent  employed  is  not  taken  into  account,  is  very  likely  to 
mislead  the  investigator.  And,  unfortunately,  the  non-crystalline 
character  of  many  animal  pigmenis,  and  the  diiijculiy  of  purify- 
ing ihcm  by  means  of  the  formalion  of  salts  and  of  ■separations 
by  the  use  of  appr^jpriatc  solvents,  oppose  scriou--  obstacles  to 
their  elucidalion.  Of  blood  rcd  or  h.xmojjiobin  it  cannot  he 
said  that  wi-  know  the  centesimal  couiposition,  much  less  its 
molecular  weight.  Evenof  h.vma'in  the  emp;rical  formula  has 
not  yet  been  firmly  established.  Tliegrou]!  of  black  and  brown 
pigments  lo  which  the  various  melanin-,  belong  stil!  await  ade- 
i]uate  invc^tign;ion.  \S'e  know  they  contain  nitrnjj^n  (SJ  lo  IJ 
per  cent.},  and  somitimcs  iron,  but  ihc  anaiytical  results  do  not 
warrant  the  suggestion  of  empirical  formulae  (or  them.  The  more 
nearly  they  appear  to  approach  purity,  the  freer  the  majority  of 
them  seem  from  any  fixed  eoHtiteeat  nch  aa  iron  or  other 
metal.  It  is  to  be  regretted  that  Dr.  Kmkenberg,  to  whom  we 
aie  indebted  for  niSch  vakable  work  oa  levenl  pigmeala 
entnieted  from  fc«thei%  haa  not  aahmfited  the  tnterealing  nb- 
ilaaeaa  he  haa  deaeribad  lo  tnanlitatiTC  deaical  analytic 

I  moat  not,  howcm,  dwell  farther  apoo  theae  praliminary 
matters.  I  have  Introdoced  them  mainly  in  order  to  indicate  how 
little  precise  informatioa  has  yet  been  gatheied  as  to  the  con* 
stituiion  of  the  greater  nnmber  of  aaiiaal  pigments,  and  how 
difficult  is  their  study. 

And  now  let  me  draw  your  attention  (o  a  pigment  which  I 
had  the  good  fortune  to  discover,  and  to  the  investigation  of 
which  I  have  devoted  I  am  afraid  to  say  how  many  year^. 

It  was  so  long  ago  as  the  year  1866  that  the  solubility  in 
water  of  the  red  ooioaring  matter  in  the  wing-feathers  of  a 
plaaieHi-eatcr  waa  poiaied  oat  to  ne.  [One  of  thaw  litathert, 
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freed  rrora  ^reasc,  wa«  shown  toyielit  it*  pigmtnt  lo  jniiewaicr  ] 
I  >oon  fuund  that  alkaline  liquids  wnc  moto  tft'cclive  solvents 
lliuii  jniie  water,  anil  ^Y.tA  cjuM  he  precipiiilc«l  from 

its  soluliun  hythe  ti  mI  nn  [  I  he  J'ifinici'.l  MB*,  tx- 

liactcil  from  a  feather  l>y  '••rv  il.Uitc  an  ma.  and  tht-n  tucciiii- 
inied  l>y  adtllni;  txces*  Ii)  :|r<n  h'f  n-  ;u  n'  J  "1  lu'  ii<  mi  -.  i  |i 
W.14  to  tiller  ofl  the  jisialcu  tkjiuuiinj;  iriauti,  aiiU  ;ij  wAili 
ai  il  ilcy  it.  The  |.ioccises  of  waihing  an<l  drying  are  le<1ii>u«, 
ani)  cannut  he  ibuun  in  a  Uclure.  llul  the  ijio<JiJCt  obtained 
na»  a  solid  of  «  dark  criuton  hue,  iiwci)fl*ilinc>  ^"<^  li.tving 
a  iiurple  seini' metallic  lutrc.  1  mmcd h  " Isncin  "  (ui  a  paper 
pttUisfaed  in  a  now  long  defunct  peiicxilr*!,  7%4  Stmttmt  and 
/nttlUettui  Oherv/r,  of  Apiil,  t&iS).  'Tht  name  wat  taken 
Tttm  ''TuTBcfl,"  (ha  appellalion  hf  which  tlM  tda»Uia'«at«ii 
are  Icnowo— the  most  cvtemivc  sena»  of  this  fanily  cf  binU 
l>eiiig  Til  I  ill  IIS. 

t'lom  the  sliiking  rcsemhiance  between  the  colour  of  arterial 
U1<iod  anil  thai  of  the  leJ  toiLraco  Ic.iihet*  1  wa^  led  lo  compare 
(heir  spcclta.    T*o  nimilnr  abvorption  han.U  were  present  in 
I  mh  cB'e^,  hu;  their  poiitions  .-in<l  inlenMtic- ililfeied  soniewhal.  . 
Naiuially  I  >.oughl  for  iron  in  my  new  j  ii^mcnl.    I  Inirnt  « jior-  j 
1 1(. II.  dissolved  the  a>h  in  hjilrochli-ric  acid,  and  then  ailiitd  i 
'(»hiim  a:el.itc  and  poiassiiiiii  feir.  c)aliiile.    To  my  a*tiini»li-  | 
n)'-i>l  I  j;o'  a  pitcipilatc,  not  of  I'lU-M.-^n  lilue,  hut  of  Prussian 
i.iiiwn.     This  imIicMion  ol  the  presence 'jf  topper  in  liitacin  wa< 
irnOtnied  liy  n>anv  test*,  (he  tre'sil  i:sr\(  l,ein(^  a!  o  ohtaineil  hy 
^^^;c^roly^is.      It  was  oI.v.>'n-   llinl  vi  .i|  nri  n  ii   of  copper  | 

|  re»ent  in  the  pigmtnt  was  very  coMiidcrat>lc — greatly  in  excess 
..f  I  hat  of  th«  iron  (less  than  i  per  ceaL)  in  iba  pigmcMof 

l-liiod. 

Tnus  far  two  striking  pcculiarilict  of  ibc  pigmCDt  had  hecn  | 
>evcaied.  name l> ,  i\%  easy  lemuval  tnm  ibe  wcl«  of  the  (eaUier, 
iiid  the  pnscrcc  in  il  uf  a  nolablc  qmnlity  of  copjier.   Dmh  I 
iact^  remaio  uniqpe  in  the  hiitory  oi  aniinal  pignteot''.   The  I 
KoluUlity  waateadilyadMiticd  on  all  bandi,  nni  to  the  prcttooa  ' 
,tf  capper.  I(  tMisPK^cated  (hat  it  was  derived  fronihe  Bimsen 
hucBcr  «*ed  in  Ibe  Inctneralion,  or  from  *«nie  preservative  solu- 
linn  applied  10  the  bird-sUni.    And  n  was  asked,  "How  did 
<beC0|<ner  j;ri  into  the  featbcis?"    The  douhlers  might  have 
>ai»liefi  ih(  iii>eivf»  ai  lo  copper  being  n^tmally  and  invariably 

{<itsen(  by  api'lyiig  a  few  ea-y  testf,  ami  by  ihe  expenditure  of 
lalAa'Crown  in  acquirini;  a  lotiraco  winp  My  resulls  were, 
however,  confiimed  (in  1872)  by  jevcial  independent  olueiver*, 
including  Mr.  W.  Crookc--,  Iir.  Glaiblone,  and  Mr.  Grevillc 
William*.  .And  in  1873  Mr.  lieniy  liassetl,  ai  the  fciiues.t  ol 
the  late  Mr.  J.  !.  M  'niciio,  pushed  the  imniiry  somewhat  fur- 
ther. 1  fp:o!c  (lom  MonlciroS  "  Ar>'ul.t  and  ihc  River  Congo," 
publiiheil  in  liJ75  (>rol.  ii.  pp.  7;^  — "1  purchased  a  large 
bunch  of  the  red  wing-feathers  in  ;  lic  niaikcl  at  -Sierra  Leone, 
wilh  which  Mr.  II.  BavitH  has  Vt  tjln  I  I'rMf.  (.  huitli  -  results 
conclusively,"  AlC,  &c.  Mr.  Basse  11  <  ic.iil  ^  wi-rf  iiulili'hed 
in  the  Cifmnj/  At-t'f  in  1873,  three  years  alter  iln,  .i;  |>f.ii.uiti: 
of  my  research  in  the  I'hil.  Trans.  Ai  cuftctutiaittl  IsyUio- 
chloric  acid  leniovcs  no  co|i]  i:i  li'  lui.icir,  even  on  hoibng, 
I  he  metal  present  could  not  hivc  heeu  m  mere  casual  impurity  ; 
.13  rhc  i>roponion  is  constant  in  the  turacia  oh:aincd  from 
diiktrnt  species  of  loiuaco,  the  exis-tcncc  of  a  single  definite 
compound  is  indicated,  Tbe  presence  of  traces  ol  ooppcr  in  • 
very  Ur^c  number  of  plants  >•  well  as  of  animala,  baa  hieen  in- 
coniesiably  esiabliibed.  And.  aa  I  pontcd  oat  in  i86B,  ropper 
can  be  readily  detected  in  the  ash  ofbanannlraila,  the  fawytilt 
food  of  •cveralapccica  of  tb«  "  tttncin^beaien."  The  fcatbcrs 
af  a  siogle  bird  contain  an  (he  aTcragc  twa  grains  of  iwadn, 
CQirespiHUtirg  to  14  of  a  crain  ofneiallic  copper;  or,  funins 
Ibcanwuint  of  pigment  present  at  its  highcsf,  just  one  huh  of  a 
fnin.  This  is  nota  large  amonnt  to  be  furnished  hy  us  food  to 
one  of  these  iHtdi  once  annually  during  (he  season  of  renewal 
of  il&  feathers.  I  am  hound,  however,  to  say  that  in  the  blood 
and  tistuc"  of  one  <if  these  birds,  which  I  analysed  immediately 
after  death,  I  could  not  .Iclecl  more  than  faint  traces  of  copper. 
The  particular  specimen  examined  was  in  lull  plumage  :  I  con- 
clude thai  the  copper  in  its  food,  not  being  then  wanted,  was 
not  asainiilaied. 

Let  us  nrjw  look  a  little  more  closely  at  lhe»e  curious  bird* 
theinselvcx.  Their  nearest  allies  are  the  cuckoo<,  wilh  uh  ch  -  hey 
were  formerly  united  hy  systcmatisl«.  Il  has,  however.  i)een 
long  cnnceJcd  that  they  constitute  a  family  of  equal  rank  wilh 
the  Cuculid.f.  .According  to  the  classifiaiiian  adopted  in  the 
Natut.1l  li  s-  IV  \:  .^eum,  the  order  1  1  k  v  t  jnlains  eight  »ub- 
orders,  the  law  of  which,  the  Coccyges,  consist  of  two  familict, 


the  Ciiculida;  and  the  Musophagid.x.  To  the  same  "■I'li  r  l>rliing 
the  Hiiop.ic!',  1  c  Trogonf,  the  \Vi»>dpcckef«.  Tlir  plantain- 
caters,  or  ,  liagida:,  arc  .arranged  in  six  gencin  nnii  cniiipri>« 

twenty-hve  spctics.  In  three  gt-nera — Tiiratu",  (.".  il/mx,  .nnrt 
.Musophaga— com.iriiing  eighteen  sjiccies,  and  follow  ipg  im>c 
another  in  »i>i>logical  »f<ptence,  tui.icin  iiccur."-  ;  from  llm  c  i;ri  eta 
I  <cvcn  specie-) —Cory I hrrol.1,  Schizorhi<,  and  (_ryiiin"s;biroihis 
—  the  pigment  is  a'  sent.  [  i'ht  coloureil  illu^traiiotis  lo  I!. 
.ScMcgci's  Monograph  (Amsterdam,  liOo)  on  the  Mu-opli3|;itIjB 
wer««iibibiltd]  The  family  ianonfined  :<>  .Africa— ^«i|ihi  at  lim 
turadn^beama  araf«Mind  in  ih«  area!  lub  region,  on«  in  iheionlb- 
west,  tw«  in  the  wmth,  two  ia  (he  sontb-east,  four  in  tb«  m», 
two  in  thf  eeniralt  atid  two  ict  ibe  aotth-ettt.  It  is  notniaoriKy 
th.'i\  in  all  these  »ub-reinon*  save  the  iiouih  ca<i,  turaeln-iicnma 
are  found  aluog  wilh  ihoae  plant aln-ea lets  which  do  nol  con* 
lain  ihe  |rignienl.  Oddly  enough  t»o  of  the  latter  specie*, 
Sciiiii>rktt  a/ti(«naM\A  S  sonura,  possess  while  palcbis  dcsli' 
tute  of  pi;;nuni  in  itioic  p.insorihe  fcalhers  w  hich  m  llie  luracin- 
bearer  -  are  cruLson.  Thc'e  birds  iIli  iml—  l  will  rot  siy  cannot 
-  decorate  lhc.se  hare  patches  »iih  lliis  rufiuiisly  c<>ti'|>lcx  pig- 
ment. [.Some  exitncts  wire  here  given  (lom  ihe  iaie  Mr.  .Mon- 
icirt'""  !"»'  ?;  on  Argola,  vol.  ii.  pp.  74-79,  and  from  letter*  l»y 
Or  I!  11  ri  te.  These  extracts  Contained  re'eienrei  lo  ciirioMB 
trail*  I'l  itie  Tounc 's.] 

Usually  from  twelve  to  ci;;htc»t>  oil  he  primaries  or  nielacn  1 1  . , 
digitals  and  oT  the  sfC'<ndiiics  or  cuhiiaU  nmongM  ibe  "ni^ 
feathers  of  the  lurAcin  heartrs  have  the  crinison  pa'chcs  in  ihi  ir 
web.  Oocasmn.illy  the  cri-nso"  ]>atchci  arc  liinite'l  In  nx  or 
seven  of  the  eleven  priniarie*.  I  have  oliset vrd  this  paiiicularly 
willi  the  violet  platiiaiD-ealct  {Mirt^/'tat^a  fiMiv,ftt).  In  these 
cases  lira  crimson  licaNfeaiher*,  which  .-ilso  owe  ihcu  r<  U-  i<  i<> 
inraciw,  are  few  iit  nuoihcr,  as  if  ihr  Uiiil,  ■  ihetw  isc  h<  al  hy,  had 
been  unable  to  aanufannie  a  sufficiency  ol  ihe  pigment.  I  may 
ben  add  that  iha  red  tips  of  tbe  crest-leathers  ul  Turaeui 
mtriam  alto  contain  taitein. 

In  all  the  birds  in  which  tuiacin  oecwf  tbia  pigttant  in 
stricily  confined  to  the  red  parts  of  tbe  «ieK  and  ia  there  imac* 
companied  hy  any  other  colouring  matter.  It  i*  iherefonerauiid 
that  if  .1  .si  gle  baib  from  n  fea:her  be  ana1}atd,  iis  black  Imae 
and  its  black  tcrmiraiiun  possess  no  copper,  while  tkc  inler* 
mediate  portion  givrs  the  hhic  green  l1n«h  of  co|']  c r  w ben  In- 
cinerated in  the  Urnscii  Uamc.  [A  paiti  ;olf>\iiid  Irnlher  wan 
burnt  in  the  Ihinsen  fl.imc  with  the  result  indicated.] 

Where  it  occurs  luiacin  is  homogcneou>ly  di-lrilAited  in  the 
harhs,  baibicel.,  .tnd  crochets  of  the  wil",  and  is  rot  found  in 
gt.lnule4  or  corpuscles. 

To  the  naniral  question,  "  Does  tiiracin  occur  in  any  other 
birds  liesidrs  ilie  touraco.s "  a  negative  aiuwrr  must  at  present 
.  be  given.    .At  least  my  senrch  lor  ihis  pi(;nicnl  in  scores  of  hirda 
!  more  or  less  ti'  .11  ;.  n  l.r  ,1  1  j  'lie  Musoph.igid.t;  has  met  wilh  no 
success.    In  kome  ol  the  plantain  caters  (species  of  l  t!>r>r:n  md 
Galltrex;  there  is,  however  a  second  pigment  closclv  n  .red  to 
I  turacin.    It  is  of  a  dull  ginss  greeri  coleiii,  and  iMnied 
luracoverdin  by  l)r.  Ktuktiil r  iSSi.     1  hadoh  .i  rni  iliis 
'  pigment  in  1S68  hy  boiling  luia^ia  wi!h  a  soUition  uj  c.>ustic 
s  ih,  and  had  fi|;ured  its  cliaratleiistic  absotpiion  i>and  in  my 
first  paper  (Phil.  Trans.,  vjI.  clix.,  1870.  ]■.  6jo,  fig.  4).  My 
Piodtict  WAS,  howeter,  niied  wilh  unaltered  turacin.     Uu-.  Dr. 
KinVenbcrg  oUiaiaed  what  certainly  »ecint  to  b«  the  satue  pig- 
menl  from  ihe  (rccn  litwhen  of  Tiiratus  torytkaix  l«  treatinc 
tbem  wilh  a  tiro  per  ccni.  folalioR  of  cauttic  tgda.   1  md,  haw- 
ever,  thai  a  solution  of  iMa  Miien|,tfa  diauibres,  evcii  in  the  coM, 
not  only  a  brown  pigment  aiiOGiMcd  wilh  fniaeovetdiD,  hot  islti* 
mitely  the  whole  substance  of  the  web.    By  using  n  much 
weaker  solution  of  alkali  (i  part  to  1000  of  waier)  a  farbctter 
result  isoblnined.  [Thecharactoiistic  absorption  band  of  turaco- 
vcidin,  which  lies  on  the  levs  lefmngibte  side  of  D,  w.-is  shown  ; 
also  the  ahsor])t ion  bands  of  various  preparations  of  turacin.] 
I  have  refrained  from  the  further  investigation  of  turacoverdin, 
hopingthat  Dr.  Ktukenhetg  would  complete  bit  sindy  of  it.  .\t 
present  1  can  only  express  my  opinion  that  it  is  identical  with 
the  green  pigment  into  which  tutncin  when  ni  i-t  is  converted 
by  long  exposure  to  the  air,  or  by  ebullition  wilh  soda,  and 
which  »eems  lo  be  present  in  traces  in  all  prei>«tation»  '^f  f  !  'f  'tej 
turacin,  however  carefully  prepared. 

A  few  observations  mny  now  hp  in'ioduced  on  ihe  physical 
and  chemical  chaiaclLi-.  i  f  luiatir  It  is  a  colloid  of  colloid*. 
And  it  enjoys  in  a  high  degree  otic  of  the  |-ecu1iar  ptoperttts  of 
colloids — lha(  of  retaining  when  freshly  precipitated,  m  imn  cnie 
proportion  of  water.    Cooseqaeutly  when  its  solution  in  am 
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MOOia  is  precipitated  by  an  adJ,  the  coagulutn  formetl  it  very 
W^mloous.  [The  ex|«riinent  wat  rilown  ]  One  gram  of  turacin 
is  capable  orroiniin^aseiiii*«oli«l  ma&$  with  6oograms  of  water. 
Another  characlei  whi^ imatitt  shares  with  many  other  colluiiU 
is  its  solubility  in  pare  vmter  Mid  iu  intolubUiiy  in  tkc  presence 
ofmrre  traces  of  Mline matter.  Ii  would  be  tcdiottaioennaierale 
all  the  observed  {iropeities  or  inncin,  bttl  iu  dcpoiliDcm  on 
beini;  heated,  and  iheaclim  wf  tulphnric  ecid  upon  It.  dtinnnd 
particular  atietvticn 

At  too'  C,  ati  l  1'  c  ^n^idc•^ab!y  higher  temperatures,  luiacin 
snflWrs  no  change.  Wtien,  however,  it  Iv  heated  to  t'le  bi>i!in(j- 
p(  inl  ..f  ^nercury  it  14  wholly  altered.  No  vapours  aic  .•.  .'vcd, 
bur  ihe  ".uhitance  becomes  black  and  Is  no  loiii;tr  at/lubic  in 
.xtl  aline  liquids,  nor,  when  still  more  strongly  heated  afterwards 
can  it  l> '  nmdc  to  yield  the  purple  vapours  which  unchani;ril 
turacin  gives  off underil.i  im:  en cum-viance;.  Th.n  peculiaiity 
of  turacin  caused  iji'eai  tlilliculty  m  lU  analysis.  Fur  these  purple 
vapours  contain  an  organic  cryi'  ilmii;  ci.inpounil  in  whicti  both 
nHro<jen  and  copp<r  arc  p>rescnt,  ami  which  resists  fuillier  de- 
composition by  hear.  [Turacin  wai  so  heated  as  i<>  »hr>w  it* 
piir;  le  vapoury,  an«l  aiwj  the  green  iLune  with  which  they  bur:i  ] 
Tiiw  I  i  iiicti'inof  91  fotMUt  fM]pnte  mupoitnd  of  copper  is 
P«;iiup»  com^iraUe  With  ibe  lonxHlMa  w  aickel  and  nrro- 
carboojri. 

'nie  action  of  coBccBifBted (vlpharie  Mid  vpnn  tumcin  pre- 
seals  some  renMkable  featitfcs.  The  p)gaiOBl  diMolvci  with  « 
fine  crimson  ooJour  and  yields  a  mw  conpouodi  the  tpecirnin 
of  which  preieals  a  vciy  close  re$eml>lance  lo  laat  of  htematu- 
porphyrin  (luncin  wa^  dissolved  in  oil  of  vitriol ;  the  spcc- 
irnin  of  an*ammoniacat  iKilution  of  the  Inracoporphyrin  thus 
produced  was  alto  shown],  the  product  obtained  by  the  •^amc 
Ireatinent  from  h«:il.iiin  ;  in  oihcr  respects  also  this  new 
deri»a<i»eof  luracin,  which  I  cjII  luiacopnrjiliyrin,  reminrK  one 
of  hn  n  i!. (porphyrin.  But,  unlike  this  deiirative  of  h;cmalin,  it 
scc:rj.  i  i  iciain  some  of  it>  metallic  conitiiueiil.  The  an^liigy 
between  the  two  bodits  cannot  be  very  clo«e,  for  if  they  wt-re 
so  nearly  related  a^  iniijhl  be  aryiud  irom  the  i|K;ctril  o'|■^'-lv^ 
Iion<,  ha-m.itin  ou^ht  to  contain  not  moie,  but  less  metal  than 
is  found  to  lie  pre-enl  therein. 

The  percentage  omp  isition  of  turacin  is  probaldy  caihon 
%3"69,  hydro^jen  4  6,  cu,)jier  7  01,  nitrtigen  6  9'),  and  oxygen 
2774.  These  nuin!>ers  cotrespond  pretty  nearly  la  the  em- 
pirical foriaula  C(,ll«,Cii«N|Ogt }  but  1  lay  no  atreai  upon  this 
expres-ion. 

{  have  liefore  I  thit  ci>p|)er  is  very  wiileiy  distributed  in 
the  animil  kingdo  11.  Dr.  (iiunti,  of  Naples,  largely  extended 
(iSSj)  our  knowledge  on  ihi*  point.  I  can  hardly  doubt  ihat 
litis  toetai  will  be  found  in  trace*  in  all  animals.  But,  besides 
tnneioi  only  one  oigaaic  copper'Compvmnd  has  been  as  yet 
recojtQiwd  ilk  animals.  This  it  a  respiratory,  and  not  a  mere 
iieconuivc  pigncot  like  turaeln.  L^n  Frcdericq  discovered 
this  substance,  calted  haemocyanin.  It  hai  been  obierved  in 
aesml  genera  «f  Cnisiaoea,  Arachnid.i,  OasiropoJn,  and 
Cef^lopodi.  1  do  not  thinll  it  has  ever  been  obtained  in  a 
stale  of  purity,  and  I  canttOl  accept  for  it  the  fantastic  formula — 
Cm-HimjCuSjO^,— which  ha«  recently  been  assigned  to  it. 
On  the  other  haml,  I  do  aal  sympathtie  with  the  doubis  as  lo 
i'<  nature  wbidi  F.  Hcim  luu  recently  Ibrimdaied  in  llie  Ccmplti 
Htndiu. 

It  is  noteworthy  in  connection  with  the  periodic  law  that  all 
theesscnrini  elcnrenls  of  animal  an  1  ve^;ct3h!e  arijanic  om 
poun<U  h.ive  1 1:  (!fr   hiw  atomic  hnh.  nni 

cupper  rti'rcjtr;! lag  the  superior  iimit.  i'crh.ips.  natural  organic 
comp<iuin!.  01  tiiaininf;  manganese  will  Mjim-  day  be  isolated, 
but  a;  present  such  bodies  are  limited  to  a  few  coaiAwing  iron, 
.11 1 1  v.>  two—hKmocyanin  and  tumcin— of  whldi  eopper  totau 
an  essential  part. 

If  I  h.ivc  run  yd  .irinvclle.l  '.ht-  wii-jlt:  niiMury  of  tiic  occur- 
rence antl  pfui.*: tilts  tiiu  iiiauge  pi|;uM;al,  .t  uiail  be  remem- 
bered that  it  is  very  rare  and  costly,  ami  withal  difhcult  to 
prepare  in  a  stale  of  auured  purity.  It  belongs,  moreover,  to  a 
cla««  of  bodies  which  my  late  mastir,  Dr.  A.  \V,  von  llofmann, 
(|»ainily  designated  as  "dirts"  ^a  magnificent  did,  truly  I)— 
«uli.ua«as  which  refuae  to  ocytlalliae^  and  cannot  be  distilled. 
I  haee  experieaecd  likewise  daring  iheconiie  of  tltia  inveiti- 
faiiMk,  fiequent  ramindoia  of  aaotlm  definition  praponnded  hj 
itw  saoMgrcM  chemist  wlien  he  dnicrihed  Arganie  teiearch  at 
"  a  more  or  lets  circuiions  ronte  to  the  sink  " ! 

1  am  very  glad  to  have  had  the  opportunity  of  sharing  wUh 
an  audience  in  this  ins'itution  the  few  glimpsea  I  have  caught 
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from  time  lo  time  during  the  progress  of  a  tedious  and  stdl  in- 
complete research  into  the  nature  of  a  pigment  which  prefeiMS 
physiological  and  chemical  pro'ilem*  of  high,  if  not  of  unique, 
interest. 

t.et  rny  last  word  be  a  word  of  thanks.  I  am  indebted  to 
sc.  t  '.l  (nsinds  for  aid  in  this  investigation,  and  parlicuhnrly  10 
Dr.  MacMuan,  of  Wolverhampton,  the  recognised  expert  in  the 
■peetroseopjr  of  aaiaal  pigments. 


ARTlFtCtAL  IMHUfHTY  AND  TYPHOID 

FEVER. 

'PlII-  annaunccui-_-nt  l  y  Melchnikoff  of  bis  b<f  iiUifnl  theory  ol 
lbs  "  mecli.(in&m,'  as  it  were,  of  immunity,  uLich  he  con- 
ceives as  dependent  upon  the  ,ii  tiii  y  of  itK  phsgvcyies  or 
migratory  c?l!*  of  the  body  in  tht  inLicncc  of  disease  gerin«, 
has  ca'l;  1  liirih  .in  ;i\imcnsc  nuni^-jr  uf  researches  in  this  direc- 
tion fru:-,  .ill  1  iiIh  m\  the  world.  Uu;  ahdst  some  baclCTiolr>(;i,is 
arc  eri.;:iL;i  ;  : |  on  studying  critically  the  experimental  evidence 
which  (.ill  be  adduced  in  tupporl  of  this  theory,  othrrs  arc 
busy  Willi  the  practical  side  of  the  subject  and  arc  devoting 
themselves  (o  the  investigation  of  what  sulisiailOe*  ane  capaMe 
of  conferring  immunity  upon  animals  towards  vssi  |MHt>cnlar 
disease,  and  hardly  a  moutli  passes  without  some  omMrthHtion 
being  made  to  this  important  ininiry.  The  great  discoveij 
made  \n  Behrlng  lhat  the  l>tood  leram  of  animals  rendered 
artilieiany  immune  against  a  particular  di  ea^e  will,  on  being 
introduced  into  otiier  animal*,  protect  them  from  an  attack  w 
lhat  particular  <U»eaie,  has  been  confirmed  in  the  ca«c  of  tetanus 
or  lockjaw  by  liehiing  and  Kilatato,  an<l  as  regards  diphiberm 
by  Uehring.  In  a  more  recent  contribuiion  Uricger,  Kituvato, 
and  Wassermann  ("Ue!>er  Immunita';  nnd  tiififcsti^uri;," 
y.-inchrtfc  fur  //y^iftie,  vol.  xii.  189^]  have,  among-!  other 
invcslitiitions,  succeeded  in  protecting  anil  healing  mice  from  the 
evil  effects  of  inucula'ion-  wiih  the  typhoiit  Ijacilliii  the 
ntroduction  of  serum  obtained  from  a  guinea  pij^  1  ■  muin 
against  typhoid.  The  further  study  of  immunity  with  reference 
to  this  disease  is  the  subject  of  two  elalwrate  m<moirs  in  the 
Annxi'fs  lie  t' h);'iltil  V^^latr,  November,  1892,  by  San-TrtHi  in 
-Sit-na,  and  v  h  intf  r.ic.sc  and  Widal  in  Paris,  and  ilu-  l;i  1  n  I 
C'lvcied  fi\  lilt;  r  1*0  iHvesiigations  is  toa  grsat  extent  iilcnticai. 
Sanarei  L  -tlcc'cd  guinea- pigs  as  the  sm'  jcl  ; .  !■  i  '•xperimenrs, 
thc'ie  aliiriiaK  oeing,  at  is  well  kti  jw  h,  rinitc  uitiicult  to  prmect 
from  the  fatal  results  of  typho  d  inoculations  than  mice.  He 
slates  lhat  if  0  5  c.c.  of  therapeutic  serum  be  simultaneously 
inlr.iduce<l  with  an  olherwisc  fatal  dose  of  a  typhoid  cultiire, 
these  aiiiinals  u/tliufut  ix^e/thiit  develop  no  typhoid  symp-oro*, 
whilst  guinea-pigt  inoculated  with  an  equally  fatal  d«sc  of 

aphoiiJ,  but  whhout  Ihe  cnralive  serum,  invariably .  dir. 
hanleraeise  and  Widal  have  pnraied  the  Inqnii;  still  (urlher, 
and  have  Investigated  the  properlies  of  leram  taken  from  normal 
animals— that  is  to  say,  iiom  animals  which  have  nr  t  beni 
infected  with  ur  rendered  artificially  immune  from  typhoid.  In- 
vestigntionf  similar  to  ihosemade  previously  by  Stern  have  alio 
been COOdttcted  with  human  serum  ot>iainc<l  from  paiie>Uwho 
have  recovered  from  typhoiil  fever  and  also  froui  tho>e  who 
have  never  been  attacked  by  this  uiabdy. 

Chantemesse  and  Widal  stale  that  whereas  tbcseru  ii  derived 
from  typhoid  patients  and  from  immune  animals  invarial  ^y  con- 
fers protection  upon  infecteil  animals,  that  obtaineil  from 
II  rrn  d  animals  and  from  people  who  have  never  had  lyph'iid, 
ijuly  exceptionally  cxe'Ciseiiany  ciirntive  [nwer.  These  anlhors 
h.ivL-  ;iKi)  i;i>mpared  the  degrtr  .nKn  Mii  y  induced  in  animals 
by  the  inoculation  of  c^itativc  -im  um  .in  l  >tciiiise<l  cultures  of 
the  typhoid  bacillus  respectively.  !  li  '  1  i  icr  1  n  kf  s.«  is  another 
methoil  of  protecting  aiiitnals  agamsi  lurcciion,  and  was  resorterl 
to  before  Ihe  experiments  with  serum  were  made.  It  wa-  louotl 
lhat  whilst  the  »erum  acts  rapidly,  and  confers  imniunily  when 
administered  in  small  quantities,  its  pro  ective  power  only  ««• 
tends  over  a  short  pvrio<l  of  time,  apparently  disappearing  in  Ie»« 
than  a  month.  The  sterilised  typhoid  ci:lti:it  ^  i>n  the  Other  hand, 
although  working  more  ilowly  and  requitiDj;  to  be  Introduced  i<i 
laiger  doses  than  the  scium,  endow  Ihe  animal  with  inmonity 
overa  longer  space  of  time,  animals  having  been  found  immune 
CTcn  after  the  lapse  of  two  months.  Finally,  attempts  were  made 
to  arrest  the  progress  of  typhoid  fever  in  people  bjr  the  faioculo- 
tion  of  therapeutic  serum  obtained  from  guinea  pin.  So  hf, 
however,  these  investigations  have  not  been  sneeeasfnl,  and  if  it 
be  remembered  that  one  point  of  cardinal  impoiianee  in  Ihe 
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prodmeitm  of  tanmnitar  or  fat  Iwfiitt  ^  ^bttm  b  tb»  lime 
whidi  tbqiMS  betwea  um  nftclioii  nd  the  protecthe  inocuU- 
tlOBt  ditt  the  Mtion  of  Ihe  Utter  it  the  more  rapid  and  the  more 
■■cccnfbl  tbe  Mooer  it  fotlowt  upon  the  former,  it  is  at  once 
apparent  where,  at  any  rate,  some  of  the  difficulties  lie  in  its 
nwoesiful  application  to  human  beings.  Whereas  the  exact 
aoaeitt  is  known  when  the  experimental  infection  in  the  animt^ 
tlikH  place,  in  the  human  subject  days  or  weeks  ma/  pMI 
bctwe<«  the  infection  and  the  dedanlion  of  ibe  diwaie. 


THE  CENTENARY  OF  GILBERT  WHITE. 

'piIE  wonted  trant^uillity  of  the  little  Hampshire  village  of 
^  Selboitie  was  disturbed  on  Saturday  by  the  invasion  of  a 
band  of  pilgrims  who  came  lo  look  upon  the  shrine  of  Gilbert 
White,  and  by  the  sight  obtained  a  renewed  love  of  nature. 
Drawn  by  a  feeling  of  regnr  i,  mcmhcR  of  ihe  Selbome  S'iciety, 
osd  other  ditci|>lc^  of  Whi'.c,  congrrgalcd  from  all  parts  of  ihu 
couniry,  ami  \i\<\  hunuiRc  tu  ihtir  master.  Neverwiihin  ihe 
memory  of  die  oMe*-!  inhabitant  hai!  ?o  many  i^eople  txjt-n 
gatbeteii  together  a!  Sclbarne,  and  *e  Jouli!  not  that  the  vil- 
lagers failed  lo  r^.•llli^c  wliat  attraction  there  cnnM  he  in  a  inr>n 
whose  characlejislics,  accordin;;  to  an  olj  woman  who  reroeiu- 
bered  him,  were  thai  "hewoukl  waUalioutihe  lanes  tap-lapping 
at  ihetrre*,  and  stooping  every  now  and  ilicn  to  wij'C  the  dust 
oti  his  shots."  But  tine  thint;  marred  the  ftijo)  merit  of  Satur- 
ihiy's  meeting;.  A  band  of  ^ipsics.wilh  a  tcrnblc  bartcl-organ,  and  I 
a!i  the  paraphernalia  of  A  country  fair,  had  installed  themselves 
cut  a  <>iuue's-throw  from  the  bouse  in  which  Gilbert  While 
lived  his  peaceful  life.  And,  wont  of  all,  they  possessed  a 
steam-syren,  the  shriek  and  iCKCch  of  wbich  penetnied  every 
where,  even  to  tho  fa^h  HnMen.  wUch  the  Sdbeme 
naloialist  supposed  that •vatlwihibBiMlad. 

The  Earl  of  Selborne  moslded  nt  hmefaeon,  iMd,  in  pranoa* 
iog  *'The  Memory  of  Gilbeit  While,"  dwelt  npoo  the  atening 
aaalitiesof  the  mm,  aod  the  remarkable  chanctcr  of  hii  booka 
aealine  with  Ibe  natural  hltioiy  and  andqahlet  of  Selborne. 
White  s  life  waa  devoted  to  omerving  and  reording  natural 
productioot  and  phenMMOa.  He  was  gifted  with  shrewdness 
of  diMeinawnt,  and  that  one  essential  qualification  of  a  true 
nail  of  idence— the  power  of  faithfully  chronicling  all  and 
artry  obecrvation.  It  was  thought  by  some  that  the  naturalist 
wheieeeBtenary  they  were  commemorating  had  nothing  eUeio  do 
tmt  wander  about,  and  observe  the  habits  of  h\tth,  beasts,  fishes, 
and  insects  ;  but  that  was  a  great  mistake.  lie  had  ;o  perform 
"the  daily  round,  the  common  task  "  ih.it  fa^Is  to  the  lot  of  -il), 
and  diligently  did  he  fulfil  his  dntit-s. 

Mr.  Darwin  prnposcd  "  Prosperity  lo  the  Selboinc  .Sucieiy 
and  its  branches.''  In  responding,  Mr.  Otter,  one  of  the 
founders  of  the  society,  dwelt  upon  the  fact  thai  their  object 
was  to  inculcate  and  fo'slcr  a  love  of  nature,  and  to  wage  war 
in  defence  of  her  tif-ume'.  To  them  the  ruthless  field-naturalist 
and  the  sjMrim'..;  collector  of  .v,iccinieos  were  enemies. 

Mr.  W.ikriield  followeil  w  ith  a  de*cripiion  of  the  good  work 
done  by  the  Thames  Valley  branch  in  preserving  "beatty- 
ipoli  "  from  jcrry-buildcii  and  itieir  kindred. 

The  Eail  of  Stamford,  in  proposing  "Proiperily  to  the 
Hampshire  FicldClub,"  the  members  of  which  jtrflMdthe  London 
party  at  Selbotaop  icmarked  that  be  had  fuond  rewon  to  believe 
thai  oorof  the  fgnret  shown  hi  the  quatio  edition  of  While's 
book  is  a  Hkeoess  of  the  aalhoc  Maself,  henee  it  eoald  no 
kmgrr  beiaid  that  nu  trait  of  him  wa«  in  cxbtnec  Mr. 
R.  II.  White,  however,  was  of  the  opinion  that  the  etidence 
was  not  of  apoeitiTe  oancter. 

The  question  of  a  memorial  to  White  wa!i  touched  bjr  the 
Earl  of  Selborne,  but  he  thought  that  the  best  plan  would  be 
to  **  Look  not  on  the  picture)  but  the  l>ouk,  "and  leave  that  to 
be  handed  down  to  tb«  end  of  time,  for  nothing  more  was 
needed  to  perpeluate  the  numoiy  of  the  man.  With  this 
sentiment  we  1^  no  means  sgiM.  A  niooument  is  not  erected 
merely  to  prevent  a  man's  name  atid  deeds  from  sinking  to 
oblivion.  It  should  show  to  the  people  that  he  was  one  whom 
mtn  ilclij:;ht  in  honour.  We  are  .ip!  to  he  far  too  prosaic  in 
these  mailers,  ,it)i,i  lo  consider  the  raisint;  of  iinagei  and  other 
memorials  as  more  or  less  unnecessary  conventionalities.  This 
conviction  has  grown  upon  ii->  beca-.i^e  we  have  seen  statues 
erecteil  to  compar  i  iri  H'    '  cure  individuals  lioM  without 
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number,  wUIn  the  works  «f  wcb  «f  •denee  nc  uneegiSied. 
It  docs  not  >ay  Buck  Jor  the  aaluraUslB  of  this  oonatry  if  th* 
centenary  of  Gilbert  While  is  allowed  to  paw  wtthoot  soae 
tangible  illuxtntiaB  hdi|g  given  of  tlislr  rqpud  for  thn  bthct 
of  ihcaaU. 


INTERFERENCE   BANDS   AND  THEIR 
APFLICA  TIONS.^ 

"yiiE  formation  of  the  inlerfuenoe  bends,  known  as  Newtoit's 
rings,  when  two  slightly  carved  ghus  plates  are  pressed  into 
contact,  was  illutlraled  by  an  acoustical  analogue.    A  bigh- 
pressnre  flame  B  (Fig.  1)  is  sensitive  lo  sounds  which  reach  it  in 

the  direction  EB,  t<ut  is  insensirive  to  similsr  .rounds  nhicb 
reach  it  in  the  nearly  pcrfhsndicular  direction  .\H.  .\  iia  "bird- 
call," giving  a  pure  sound  (inaudible)  of  wave  Icn^^lh  '\\  eqttal 
to  about  I  cm.  ;  C  and  I)  are  reflectors  of  petfomttd  zinc.  If 
C  ad)!  alone,  the  flame  is  visibly  excitetl  by  the  w  ave*  reflected 
from  it,  ihoueh  by  far  the  Rrealer  part  of  ilic  tnergy  is  trans- 
mitted. If  D,  held  pjarallcl  to  C,  be  then  broii(;ht  into  action, 
the  rciult  depends  upon  the  interval  between  ttic  two  partial 
rellcctors.  The  reflected  soucds  may  co-operaie,  in  which  case 
the  flame  flares  vigorously;  or  they  may  intciferc,  so  tbal  the 
ttame  recovers,  and  behaves  a»  if  nn  sonod  at  ail  were  falling 
upon  it.  The  firit  effect  occurs  »  hen  the  reflectors  are  tlo^ 
together,  or  are  separated  by  any  multiple  of  J  ^     k;  xh^ 


FM,  s. 


second  when  the  interval  is  midway  between  those  of  the  above- 
meniioned  series,  thai  is,  when  it  coincides  with  an  odd  multiple 
of  (  a,  A,  The  (actor  ^  a  depends  npoo  the  obliquity  of 
the  reiieclion. 

The  coloured  rbtM  sa  nmany  fotawd  between  glass  paatti^ 
lose  a  good  deal  onheir  tichiMM  by  eontaminatraD  with  while 
light  reflected  from  the  exterior  surfaces.  The  reflection  firoai 
the  hindeiniost  surface  is  easily  got  rid  of  by  employing  an 
opaqne  glass,  but  the  reflection  from  the  first  surface  is  ca$y 
todeal  with.  One  plan,  used  in  the  lecture,  depends  upon  the 
nseof  slightly  wedge^haped  glasses  (sOio  combined  ibat  the 
exterior  surfaoea  are  earallel  to  one  another,  bat  inclined  to  ibe 
interior  operative  suriace*.  In  this  arrangement  the  false  tight 
is  thrown  somewhat  to  one  side,  and  can  be  stopped  by  a  screen 
suitably  held  at  the  place  where  the  tm.Tge  ot  the  electric  arc 
is  formed. 

The  formation  of  colour  and  the  uUiaiate  ilisa|>[iearnncc  t  i 
the  bands  as  the  interval  between  the  (urfaces  increase^,  dependt 
upon  the  mixed  character  of  while  liijht.  Ft  r  <  :n;h  colour  the 
li.inls  aie  upon  a  \calo  piopoitional  to  the  wave  lent;th  for  that 
colour.    If  we  wish  to  observe  the  bands  when  the  interval  ii 

1  AlMtract  or  »  lecture  deUvtrcd  at  ikc  Xefal  tOMltation,  Fridaf, 
Uafshaf,  1S9J,  by  L<md  Roykialk 
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consHit.-r.i'i;e — !>.in  K  of  hijjh  in'.erference  as  they  .-xre  c.i'Icd — 
Ihe  most  natural  cour>c  u  lo  employ  api>ro»imi'cly  haiiM- 
geneoat  light,  suc^i  as  that  afTorded  by  a  »oda  fl*me.  Unfortu- 
nately, this  lij;h'.  harJIy  bright  enough  for  proj-cti  in  upjn  a 
Ian;*  M.  ilt- 

A  partial  cicipc  ffou  ihU  dilTicuIly  ii  affardcii  bj-  Newton's 
observations  as  to  what  occurs  when  a  ring  system  is  regarded 
throajh  a  prism.  la  this  case  the  ban  Is  upon  one  side  may 
become  approximately  achromatic,  aad  are  thas  visible  to  a 
tolerably  high  or(l«r,  in  spii«  of  the  whiteoess  of  tb«  light. 
Oader  iImm  ctmaiMBeca  tbtr*  is,  of  coufiM^  ao  diBatlly  in 
qhtniiUii^  nffi jioit  illvwMtiaa :  tod  budf  fofned  in  this  way 
WCR  projected  apoo  Ihe  screen.' 

The  uads  seen  when  ti 'ht  froai  %  soda  Amm  falls  upon 
□early  parallel  surfaces  have  often  been  emplmred  ««  a  test  of 
fliincis.  Two  dat  surfaces  can  be  made  to  fit,  and  then  Ihe 
band<  are  few  and  broid,  if  not  entirely  absent  ;  and,  however 
the  surfaces  may  be  presented  to  one  another,  the  bands  should 
be  sirai^h',  pirallel,  and  equi-diitant.  If  this  condition  be 
vir>Uted,  one  or  other  of  the  surfaces  deviates  from  flitoes*.  Is 
Fij.  3,  A  and  B  rep-esent  the  glasses  to  be  tested,  and  C  is  a 
leat  of  two  or  three  feet  focal  length.  Rays  diverging  from  a 
tndafliaie  at  E  are  rendered  p:irrtl!?I  by  the  lens,  and  afJer 
reflection  from  the  surfaces  arc  rc  c  j  jibined  by  the  Icfis  at  K. 
To  make  an  obicrvali  m,  the  cainciUcnce  of  the  riHi.mt  point 
anlin  iroigemiist  be  ^  i  n -*hat  dulurbsJ,  t!ic  o.ic  bciii^  li'>- 
placed  to  a  piiition  a  little  beyond,  ani  the  othe>'  to  a  position 
a  little  in  frotit  of,  the  diagram. 

Tbe  eye,  proiecied  from  the  flt^ne  by  a  suitable  screen,  is 
plactdnt  tht  inage,  and  bsi^  focaod  upm  AB,  «e0  the  &«ld 


|i|;ii<_'S  wcrr  ^;ril<lve^  liii;-  tfi  iuh\in^j  with  r  ).ise  nlufi.; 

dcfincii  track,  an  1  'icprcssion-^,  mjtic  of  catisiicrablc  rcijularity, 
otn.ninfril  by  tl)L-  :»cliu;l  ii(  diln'cil  hyilrolln.jric  aciil,  wtiich  w:is 
allawcil  ta  itiiiJ  fur  iomj  mimitei  as  a  drop  ujian  the  suifaee 
of  the  glass. 

By  this  method  it  is  easy  to  compare  one  flat  with  another, 
aad  thus,  if  the  first  be  known  to  be  free  from  error,  to  de> 
lermiae  the  errors  of  the  second.  Bat  bow  are  we  to  obtaio 
and  vedlV  a  standard  ?  Tha  plaa  ataaliy  fellovad  fa  ta  bitag 
thru  tarfaeet  into  awipa4ian.  Tha  lact  that  two  nnAwes  can 
be  made  to  fit  another  la  all  aalouUbs  proves  that  they  are 
spherical  aad  of  equal  curvatures,  bnlone  eoares  and  the  other 
concave,  the  case  of  perfect  flatness  njl  being  excluded.  If  A 
and  Ii  fit  another,  and  also  A  and  C,  it  follows  that  B  and  C 
mu>l  be  similar.  Hence,  if  B  and  C  also  fit  one  another,  all 
three  surfaces  must  b;  flat.  By  an  extension  of  this  process  the 
errors  of  three  .surfaces  which  are  nit  fiat  caa  be  foaad  from  a 
consideration  of  the  iatetfefcaeebnida  wUeh  they  present  when 
combined  in  three  pairs. 

Udt  although  the  method  just  referred  to  \^  theoretically  com- 
plete, its  applici'iTn  la  prtictice  i'S  extremely  tedious,  especially 
whi-n  til -'  M:rl  1CC4  Are  n  Jt  of  rev  jliilii->n.  .\  very  simple  s  jIu- 
■ioii  (if  the  ditticalty  his  Uren  i  Dtind  in  the  u^e  of  a  free  surface 
(if  wiitrr,  which,  when  prolccte  l  from  treinurs  nnd  m  iles,  is  .-vii 
ll.it  .as  cin  be  ilrviti'il. '  yi  oficr  (■!  avijiJ  .ill  trac;  ol  ca|);llary 
curviil.ire  it  is  driiril)le  to  alio*  a  mir^in  of  a'>out  \  \  inch. 
I'iic  surface  lu  l>e  testcil  i^  s«|>[>,jrlcd  lioi i/.i>oully  at  a  shuri 
distance  (,'»  or  ^5  inch)  ;j:low  that  of  the  water,  and  the  whole 
is  carried  upon  a  large  and  massive  levelling  stand.  By  the  aid 
af  aerewt  the  (laas  nirlaee  is  beoagbt  Into  appraximata  paiallel- 
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traversed  by  bands.  The  reflector  D  is  iatrodaced  as  a  mitter 
ofconvenience  to  make  the  line  of  viiion  horiKntal. 

The^  bands  may  be  photographed.  The  lens  of  the  camera 
t»ke«  the  place  of  the  eye,  aiw  should  be  as  close  to  the  flame 
a«  possible.  With  suitable  plates,  sensitised  by  cyanin,  the  ex- 
posure required  may  vary  from  ten  minutes  to  an  hour.  To  get 
the  be»t  res-.ilt"!,  the  h'tl  fir  sarfai?e  of  A  should  be  blackened, 
aad  the  front  surface  01  H  should  Ije  thrown  out  of  action  by  the 
ivperpositton  of  a  wedge-shaped  pU'e  of  g!a?«!,  (be  inlervcning 
spate  being  filled  with  oil  of  turpentine  or  other  fluid  having 
nearly  the  same  refraction  a«  gloss.    Moreover,  the  li{»ht  should 

purified  from  blue  rays  by  a  trough  containing  solution  of 
bichromate  of  potash.  With  these  precsiitions  the  ditk  parts  of 
'he  hands  are  very  hi ac Is,  ami  the  eipiisurc  may  be  prolONCed 
much  beyond  what  w  jjld  other  A-ise  he  .-ulnnssibfe. 

Tba  iantem  slides  eahibitet!  showed  the  elliptical  rings  indi- 
^ive  of  a  curvature  of  the  same  sign  iu  both  directions,  the 
hllperboUc  bands  corresponding  to  a  saddle-shaped  surface,  and 
the  approximately  parallel  system  due  to  the  juxtaposition  of 
"0  telescopic  "  flats,"  kindly  lent  by  Mr.  Common.    On  other 


'  The  f'- 


:ri»r  f,  i'iv»a  in  .1  paper  opon 
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'  AchroM'ic  latcrtersace  Baada," 


IwB  with  the  water.  la  pcaetice  the  priadpal  traabla  it  la  Ibt 
avoidance  o  tremors  aad  nuites.  When  the  appaiatasia  act  sa 
on  the  floor  of  a  cellar  la  the  country,  the  tiaaMti  are  rnffict- 

ently  excluded,  but  care  must  be  taken  lo  protect  the  surface 
from  the  slightest  draught.  To  this  eod  the  space  over  the 
water  must  be  enclosed  aimosl  air- tight.  In  towiu,  daring  the 
hours  of  traffic,  it  would  probably  require  great  precaution  to 
avoid  the  disturbing  eflects  of  tremors.  In  this  respect  it  is 
advantageous  to  diminish  the  thickness  of  the  layer  of  water  ; 
but  if  the  thinning  be  carrier!  too  far,  the  subsidence  of  the 
water  surface  to  e<]mlibriuni  tietomes  surprisinj^Iy  blow,  and  a 
doubt  may  be  felt  whether  after  all  there  may  not  r>;inain  S'^me 
deviatioti  from  ilitnessdue  lo  irregularities  of  tem^^crat  are 

With  the  aid  ol  the  levelling  screws  the  bands  may  he  made 
as  broad  as  the  nature  of  the  surface  admits;  but  it  is  u  ually 
better  so  to  adjust  the  level  that  the  hch!  is  traverseil  by  tive  or 
six  approximately  parallel  ban  Js.  l  i^.  3  represents  bands 
actually  observed  from  the  face  of  a  pjism.  That  these  are  not 
straight,  parallel,  and  equi-distant  is  a  proof  that  ihe  surfaci; 
deviates  irom  flatness.  The  question  next  .arising  i>  10  deicfmiue 
the  direction  of  the  deviatiott.  This  may  he  effected  by  ob- 
serving Ihe  displacement  of  the  bands  due  to  a  known  mm  ion 
ofthe  l««elliiig  Bcrawe ;  but  a  aiaapler  piooaH  la  opto  to  aa. 
It  ia  viMmx  that  if  the  larfaoe  onder  leM  were  le  be  iiaved 
downwards  parallel  lo  ll«df|  ««  aa  to  iaciaaie  the  tUcineai  of 
the  layer  of  water,  every  band  woold  move  In  a  eotaia  dbteet 
tion,  vis.  /•nnanAtbe  nda  wbere  the  Uyer  ia  thiaaeit.  What 
aoMMinu  10  the  laaie,  the  retaidatUm  may  be  Inoeaaed,  without 
touching  the  apparatus,  by  so  moving  the  eye  as  to  Jiminitk 
the  obliquity  of  the  reflection.  Suppose,  for  example,  in  Fig.  3 
that  the  movement  in  question  causes  the  baivds  to  travel  down- 
wards, as  indicated  by  the  arrow.  The  inference  is  ihal  the 
surface  is  concave.  More  gloss  must  be  removed  at  the  cnd4 
of  the  bands  titan  in  the  middle  in  order  lo  straighten  them.  If 
the  object  be  to  correct  the  errors  by  local  polishing  operations 

■  The  diamtlcr  would  ond  10  b«  4  feet  in  ordtrlhal  ihe  dcpmsion  »i  th« 
cireunfimMS,  do*  to  tb«  cwwral  cutvarait  of  Um  aarih,  siwald  amouat  to 
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upon  the  snrfacf,  (he  rale  iv  it  r  .'  :  j«.A,  orm^ptrUtflAtm, 
may  ht  mbi't  l  in  the  J\rt;tt}ii  t'/  /  vr  i'm^  c. 

A  good  miny  ttitfjces  have  rlr.is  bctn  npfmtci.l  uj)  in  ;  nn  i 
allh<ra;^h  a  fair  amount  of  saccns  has  been  altamcrl,  fiirthcr 
experiment  rfquired  in  order  to  determine  ".he  best  prtjccdure. 
There  is  a  tendency  to  leave  the  marginal  piris  behind  :  5.-)  that 
the  band'',  thou^jh  <traii;hl  over  llie  greater  part  of  ihcir  lc-nj;tli, 
remaio  curved  at  their  extremities.  In  some  ca^es  hydrofluoric 
acU  hn  bm  imoftad  to,  but  tt  >pp«m  to  be  ntthar  (BOcbU  to 
CO  ami. 

TTuddieKy  of  (he  te»t  ii  snfficieM  fat  every  optical  pnrpose. 
A  dftlotiw  fiom  Mraightnat  aoioniliaf  to  of  •  band  inter- 
wt  «nld  hHtff  tmpt  th*  aft.  m  liamls  impmioa. 
Thli  «WMnpoa« t« a depwtiav  fraa  flttaenfir  ifttxmwn- 
knirii  in  mlcr,  or  ibont  A  of  the  wave-lenclhinair.  FinbKbljr 
ft  dWbtioB  of  t),  X  eooUf  be  mde  apparent. 

For  practical  parpoaea  a  layer  of  moderate  thicknen,  adjuted 
to  that  the  two  tyttenis  of  b«ndi  corresponding  to  the  doplid^ 
of  the  »oda  line  do  not  interfere,  ic  toe  moU  uitable.  But  if 
wr  wish  to  observe  bands  of  high  iDierfermoe,  not  only  nmst 
the  thick ne^t  be  increased,  bot  certain  prec«utiont  become 
neceasary.  Kot  initancr,  the  influence  of  obliquity  roust  be 
conidered.  If  this  element  were  absolutely  constant,  it  would 
enttil  so  ill  effect.  Hut  in  ronsequence  of  the  finite  diameter 
of  ifie  pupil  of  the  eye,  various  obliquiilea  are  mixed  up  (o{>ether, 
even  if  attciiiion  be  confined  to  one  cart  of  the  field.  When  the 
tlli^,■lcne^^  of  the  layer  is  increased,  it  iioco  tie*  necessary  to  reduce 
the  ohli'jiHty  to  a  minimum,  and  fiuttu-r  :o  tlmr.nish  the  aperture 
of  the  eye  (7  ibe  interposition  of  a  saiiable  slit.  The  effect  of 
oMtqwilj  faibowbytbefaimiila 

2/(1  -  cos  9)  =  w  A. 

Tbe  necetsary  parallelism  of  the  ri|ieralivc  >uifaces  may  be 
ObUined,  as  in  the  above-described  niiitarati  ^  by  the  aid  of 
levelling.  But  a  much  simpler  device  may  W  ciiiployed,  by 
which  the  experimental  difficulties  are  greatly  reduced.  If  we 
superpose  a  layer  of  watar  apon  a  surface  of  mercury,  the  flatness 


and  parallclirai  of  llw  iheffl'^elvcs.  The 

objection  that  the  two  awAMt  nooM  naAact  very  noequally  may 
be  obdated  by  the  addltioo  of  to  nmh  diwMvod  eobmiiag 
atattar,  t.f.  soluble  anilhie  bhic,  to  tba  water  as  iball  eqoaliie 
the  inlcailties  «f  the  two  reflected  ligbla.  If  the  adjustments 
ar«!  poptrly  made,  the  whole  field,  with  the  exceplioa  of  a 
nacgin  near  the  side«  of  the  containing  venel,  may  be  brought 
to  one  degree  of  .>ri^htnes«,  being,  in  fact,  all  included  within  a 
fraction  of  a  band.  The  widih  of  the  margin,  withiD  which 
rings  appear,  is  about  one  inch,  in  agreement  with  cakalatba 
Ibanded  ufMO  the  known  values  of  the  capillary  constants. 
Dating  the  establishment  of  equilibrium  after  a  disturbance, 
bands  are  seen  due  lo  variable  thickness,  and  when  the  layer  is 
thin,  persist  for  a  considerable  time. 

When  the  lhickne«  of  the  layer  in  increased  beyond  a  certain 
point,  the  dilTiLully  above  ilistusicd,  <le|H-nding  upon  obliquity, 
t>ecomc5  cxcc^-sivc,  an  t  it  is  ativi^aMc  lo  change  the  manner  of 
observation  lothai  a.iu|Ht.il  Sy  .MiLl.eUnn,     In  ilie  eye 

is  focused,  not,  as  tMifurc,  up  ihe  dpeia'.ive  Mirfate'.  'iiilupon 
the  fUir.e,  or  rather  U|->on  its  image  at  1  I  Kij;  iKi^  pur- 

pose it  is  only  necessary  to  iiilroilucc  .in  eye-picceof  liiv*  power, 
which  with  the  lens  C  (in  its  second  opcra'ion)  may  he  ret^anU-d 
as  a  telescope.  The  bands  now  seen  depend  entirely  ujKin 
Obilfphy  aaaordia^  to  the  formula  alwve  wnllen,  .-tn>l  ibcrefore 
laho  tha fOMB of  mrcolar  arcs.  Since  the  ihicknesi  of  the  layer 
la  ataadtalelj^  aaaalaa«,  then  i>  Bothinf  lo  inierferc  with  the 
paclMtioa  of  the  bands  ciccpt  want  of  homogeneity  in  the 
light 

lUt,  at  Fiaaanfcaad  aNUiy  ycara  ago,  the  latierdifficaliy  soon 
becomea  aerioos.  At  a  eery  nodeimie  ihiclinaB  k  becomes 
necesaary  to  reduce  the  npply  of  aoda,  and  even  irhh  a  very 
feeble  flame  a  limit  is  soon  reached.  Whca  the  ihickneaa  was 
pnihcd  as  far  a»  possible,  the  rctariatioB,  CBkalaied  from  the 
votnme  of  liquid  and  the  dianeterof  the  veaRl,  wasfoondto 
be  50.000  esav*  length*,  alnoel  caaetly  the  Unit  fined  by 
Fiaeau.  ' 

To  carry  the  experiment  further  requires  still  more  homa- 
geBeoa*  source*  of  li^'ht.  It  is  well  known  that  Micbelson  has 
rccciiily  oSscrveil  in-erlerence  with  retardations  previuntly  en- 
heard  of,  and  With  ;)ie  aid  of  an  initruiiient  of  ingenious  con- 
Ctniction  ha^  u  '.nn-jit  most  interestin|>  i»»r<.-fmfan  xt\)SBi  ictnacl 
to  the  structure  uf  various  speciial  lines. 

A  curious  observation  respecting  the  acUoo  of  hydroAnOffe 
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add  npi>n  poli*Sed  R'ass  surfaces  was  mentioned  in  conclusion. 
After  the  opciation  of  the  acid  the  surfaces  appear  to  l>e  covered 
with  line  ^cra:ches,  in  a  ininncr  which  hrst  siiggcilcd  theidea 
that  ilie  ;;bi-H  had  t>ecn  left  in  a  speciall)  tender  condition,  and 
had  bei.i  me  scra'ched  durint;  the  i>;ibsc q  icnt  wiping.  liut  it  soon 
appeared  that  the  effect  wn^  a  Jet,ii',''mni{  of  scra'ches  pre- 
vii  ,ii<lv  exif  ent  in  a  l.\lent  state.  Thus  parallel  lines  ruled  with 
a  knilc  edge,  at  fint  invisible  even  in  a  favourable  light,  became 
con<picuoits  afier  treatment  with  acid.  Perhaps  the  simplett 
way  of  regarding  the  matter  is  to  consider  the  case  of  a  fnrrow 
with  perpendicular  sides  and  a  flat  bottom.  If  the  add  maybe 
supposed  to  eat  in  equally  In  all  directUmi,  the  effect  wffl  be 
to  AriMdSm  the  Auiowj  wUlaiha  depth  annalMaaalieead.  It  fa 
potilble  that  tMaaaaod  H^iKht  fee  c«|l«md  with  adenalwt  to 
iustmtifif  (if  a  fdMtMinuifak  leim  bh^m  pannlttad)! 
raled  upon  glaaa  lor  tfiafoimlloa  of  apectm. 


FfiOST  FREAKS. 

TV ,[  R.  LESTER  F.  WARD  describes  some  retnarkable  frost 
figures  in  the  carrcBtnomber  of  i'V  '.'.jnfV.'i/ (T.i:)-///.  He 
sayj  that  on  a  bright  frosty  morning  in  December,  1892,  Mr.  Victoc 
Mason  and  himself  obeerved  some  while  objects  looking  like 
icicles  dole  to  the  ground,  along  the  border  of  a  pine  wood. 
A  closer  exarjiinaiion  showed  ihat  they  were  in  truth  nothing 
h»it  ice,  but  that  instead  of  icicles  they  were  veritable  freaks 
of  frost,  livery  one  was  firmly  anaclu  I  i  i  1' <rm  i  f  a 
herbaceous  plant  which  had  succumbed  to  the  season  but 
still  stooil  erect.  The  attachment  wa-v  always  close  to  the  base, 
often  at  the  very  grouml,  sometimes  an  inch  above.  At  a  dis- 
tance, the  frost-works  h.nd  ihe  apjiejiance  of  cylindrical  masses, 
but  one  need  not  come  very  near  lo  sec  that  such  was  not  the 
case.  Tn  f;Kt,  If.ey  11  ally  consisted  of  several  ihiii  fviiU  rjr  wings 
from  one  to  three  inches  lu  width,  firmly  attached  by  one  edge 
to  the  ateaa  oftha  plaat,  ihu  itaading  io  a  veitieal  poaiiioa. 


From  Ibia  atlacbmeni  each  of  these  little  ice  sheets  projected 
out  horizoatally  or  with  a  slight  upward  temlency,  no:  straight 
and  stiff,  but  gently  and  gracefally  ciirs'ing  or  cedling  into  a 
beautiful  conch-like  roll  at  the  .iis'al  margin.  There  were 
aIwB)s  several  the^  ,  usually  three,  f  >ur,  or  tUr.  all  attached 
to  the  same  vcriical  |>ortion  •  (  I  he  stem  bu'  a'  re^^ular  intervals 
aroui.d  it  liLc  the  pn<lilles  <jf  a  flutter  whir  l,  but  all  curving  in 
the  same  direction  after  the  manner  of  a  turbine  wheel.  Thus, 
where  there  were  four  they  stood  wnh  eacli  jiair  opposite,  as  in 
the  figure,  which  represents  a  side  view.  The  auioutii  of  cuiving 
vaiiaocooeiderably,  and  the  coil  filled  up  mo*t  of  the  interval 
hetweea  the  plates  giving  the  object  a  compact  appearance. 
Theice  waa  white,  opoqne^  end  1 


 .  ,  ringttlarly  light,  as  if  consisting 

of  ooogealed  froth,  but  la  all  ease*  the  tcrolls  bore  horitontal 
sinpeslilce  those  ofaAaff,ranUflg  from  degree*  in  the  white- 
ness, varying  from  alabaaler  to  nearly  transparent.  I'bese  ttripce 
neatly  to  the  beamy  of  then  tingiilar  objectik  In  some 
the  inner  naifio,  Innead  of  being  straight,  sras  ainaons 
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(iviiw  K  HataJ  chwvetw  to  the  Ime  of  the  wiof.  Mmy  other 
^cutiarhiet  wcfe  noted  In  theeeemnatecnt  toys,  bnt  thejr  iomi 
fnnieheil. 

But  hoiC  » the  chlcr  wonder.  There  |;rew  in  the  tame  sittta- 
tioa  eome  iloieo  or  twenty  •mall  herKMOom  pivots  of  n(>  nit  the 
eoine  feoeral  c^uraeler  which  <ko.\\<\  all  eeom  eqiulljr  liable  u^ 
exhib  it  such  a  phcrmm -noi.  Thero  were  specie*  of  A<iler, 
SoliUago,  Chrysop»i«,  I'jcn»nthei>iuin,  I'oljrfjonum,  Lu'lwi(jia, 
Siricocarjxn.  $ic  ,nnd  wUh  ihfif  ir  c  ?fi'ii>!erable  but  n  <!  prritlly 
niirkc;  i  l-iri'.'_-,  Cii'n:!  Mi>;n:.  The  fust  fro5l-«  :ji  -..  -l-ciI 
wcr«  attacheil  to  this  plant,  >vtii  ::i  w  ^^  svip|»r>»ef3  for  a  while  to 
be  an  icciJciil  ;  but  »o<ni  it  .v  i^  pccn^r.i-  I  liiu  -ul'i  was  ii  -t  the 
cave,  anil  an  exaiuination  of  Imiiiif-  1>  uf  i  i',  re»ealcil  the  fuel 
ihnt  they  were  cxclunively  c  ^ti  ic  l  ifiis  .|ii.:ie«.  Nd  »i^n  or 
»etiihlance  "f  them  coultl  b«  f  ui  I  hi  any  uiber  pisnl.  They 
were,  tbciefjrc,  no  far  ns  L-riMiion  went,  a  ^iill.Ti'.  char- 
acter, aiid  it  thill  atone  whu;i)  ^  i  ./»i|>te<j  Mr.  Ward  to  give  the 
aboKC  account  in  the  hope  that  othrri  mighi  be  eblo  tooonftni) 
or  in»a1tjati;  ihi*  inrlucii<<n  by  a  wider  one. 

Thh  plant  persists  after  fi<Mt  wbh  ail  il*  braoche*.  Mire 
leaeci,  aod  cmpiy  &eeU  «««i«U  intact,  •>  thsi  i(»  identity 
WIS  et  oompklo  m  in  «idtH>MMr.  Tba  liailt,  whidi  re- 
fluiaed  firm  eTcrywhm  ebe,  was  mm  lo  be  Iwntadimliy 
>pUi  into  ttrlpi  et  Iho  lone  oceopicd  by  ilie  mtU'Warli, 
nit  01  k  eoutil  be  leen  between  the  K«enil  ioe  sheets,  these  rifta 
moKl  have  been  covered  hy  their  basc-s  In  other  urordla  ^  COO- 
not  be  doubled  that  the  Itquiil  matter  out  ul  which  they  were 
fornicxl  had  pas!>cd  through  these  lonj;itu<linal  openings  and  been 
<lep..>aited  by  molecular  accretions  in  i;ie  »yininetrical  forms 
otwerred.  It  was  inferred  from  this  that  they  might  con- 
«i*t  entirely  of  the  juices  of  the  plant,  hut  on  placing 
them  on  the  lonjjuc  coihiog  distinguishable  from  pure 
■  iMtilled  water  coabl  b.-  detected.  At  the  up|>er  part  of  the 
stems  wai  dead  and  drv  iin"!  the  roots  perennial,  the  conclusion 
was  th.1t  the  wjii-r  hai!  ;.v  .  i  i  i-  a^jency  been  pressed  or  drawn 
up  thnu^'^  camhiutn  layer  of  the  roots  from  the  »oil  and 
four  I  niii  -  .1  these  n)i«rl(ire«  in  the  barlt.  'IHte  action  of 
fr  >H  ifi  tiie  ^jiouri  l  might  accoiant  ioT  the  rcqMircd  pressure,  and 
tlie  whole  wuuM  l>e  tlutt  expliitaable  on  physical  principles,  liul 
u  ciplain-.  loo  luuci),  *ince  ni>  reason  can  be  a&sii{ned  why  the 
ph  II  >:vt  nod  should  not  be  nnivennl  nnd  not  confined  (on  siDigle 

spCCiCi. 

Since  miking  (hcic  observations  Mr.  Ward  has  been  to  some 
piini  'o  a^cciiain  whether  the  phenomenon  has  been  witneued 
by  others,  bat  so  far  the  inquiry  has  proved  flllile>  It  sOeBS 
imsiblr,  therefore,  that  ihi*  i$  the  &n(  time  ibnt  Otmila  M<ariatM 
has  been  di«cotwteJ  to  ba  *  feosl-wecd.  MUtnmth^mun 
Cmmltmt,  however,  behaves  in  n'slnibr  wny.  Hint  plant 
b  not  common  in  the  dittany  nod  there  has  not  been 
an  opportunity  to  observe  it  at  the  proper  season.  'I'hc 
Biaicment  in  the  first  eililiun  of  Gray'i.  Manu.il,  li^^H,  where  ihe 
name  "fron  wee<l  '  i>  given  to  thii  .ipecies,  that  "  late  in  autumn 
crystals  of  ikjc  shoiU  from  the  cracked  bark  at  the  root,  whence 
•he  popular  name,"  repeiited  in  all  sulisc<incnt  eiliiions 
and  copied  into  many  Other  books,  is  doubtless  foundeil  on  earlier 
tec\>r.le<l  oSservations,  but  is  no:  found  in  .N'utlall  or  I'ursh.  .V 
Irost •  figure  aUo  appears  in  Mr.  Wm.  Hamilton  Gibson's  recent 
iioi»k  en;i-I<;d  "  -Shirp  Rye«.'  '  Thi^  ri,;urc  is  somewhat  fanciful, 
bein|{  a  vii;netle  cii«ti'niin2  the  first  letter  of  this  chai'temf  h\f 
book  and  aimiOj;  t  -  vi  '.v  all  the  parts  of  the  plant  in  ;i  1  iiti  m 
lo  the  frjst  woik  .VMi  ujh  it  is,  according  to  this  i  |  ■.•-.-iili- 
tioo,  a  much  Irs*  dtfinii  in!  Ir^i  beautiful  object  than  t  ir  1,  i my 
'"  frost  ll-jwcrs,"  there  can  be  nodoubt  that  the  principle  on  wjiich 
it  was  fotn>e<l  Is  the  same.  The  authot's  deicription  of  il  as 
"  fashionc  I  into  all  sorts  of  whimsical  feithery  cutU  and  llanges 
and  ridges  "  indicates  at  once  the  inaitt  ;  i  ii  jf  his  figure  to  do  it  , 
joklice.  and  the  close  analogy  between  it  and  the  "  froM  ilowcr  " 
of  CiMtln. 


UNIVERSITY  AND  EDUCATIONAL 

IXTEl.UGEXCK. 

Pkok.  Jkiij,  M.?,,  in  prrsentiiL;  llie  |>r..'.;«  \n  1  ccrti  ii; »  irs  o  i 
l'u"5:l.iy  to  the  sl  i  ient.H  who  succofisfuily  piiised  tlic  Ust  C.im- 
brfljje  loc.il  cxamin:>lion  al  li.is  b  mine  centre,  ..bsciveJ  that 
ih:ny  years  a^o  cxaminattons  were  btli;veil  to  be  a  panacea  for 
every  educati,)n.il  tUiecu  No*  a  re.iction  h.i  I  set  in,  and 
went  f.tr  -I.  lo  h  jI.I  ihil  s'icrcii  in  cxam.n  >tio:ls  .ill  »fdc.l  m 
trostworthy  cii;eiijn  of  merit.  l  Ue  ira:b,  ot  couric,  Uy  bil  vucii 
<  .Ifi*  Vjr^.  i  tyi    .\r        '  r,i<;  I' (jit  nO'Vcr,"  HI.  in,  1(1- 
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these  two  extremes.  An  enminatlon  was  not  an  iofalliMe  test« 
and  «««  more  favourable  to  toime  teniwranents  than  to  others*; 

but,  whfti  wrll  managed,  was  a  sound  test.    .\n  examiner  must 
:  have  at  Im^t  1  hree  qualiAcations  :  he  must  know  a  great  de.tl 
more  than  the  su^j?ct  in  which  he  examined,  or  he  would  not 
have  a  proper  sense  of  tnteHeetttSl  proportion  and  perspecliv*  1 
he  must  have  a  certain  meisure  of  acutenesi  to  einble  him  lo 
penetrate  di'gulM  or  simulated  knowledge  :  and,  above  all,  he 
must  have  common  »ense  in  order  to  take  proper  account  of 
pariiculii  ^iil  inntances  of  each  case.  The  two  older  Univeriiiie', 
in  the  early  part  of  the  fe.ttury,  were  said  to  b;  no  longer  in 
touch  with  the  nation,  and  were  rL-,;ii  ic  !  r  i'lv  r  i-Ljrcut  .  Im  jls 
reserved  for  ilie  education  and,  eq  ially  perhaps,  iheamuscmetu 
of  a  select  few  ;  but  now  ihcy  ti  1 1  spread  a  ni-  work  of  examin- 
I  atinn,  nnA  wTf  diffiisinfj   !!i  •!,  infljeDce  over    the  country, 
lifL-  1111:1.;  vsh-.i  iliry  iv  jiu  111  '.'1-  .".Il         .Ki,':,.   rcilty  national, 
.  bui  :utii..;iji:  !U  ihc  hifjliui  .^Cii»e,  ii>  liic  Utfsire  that  every  one 
who  sought  it  should  have  the  means  of  a  liberal  education,  and 
that  the  b:st  things  which  liieraiure  or  science  bad  to  show 
^  should  be  place.l  within  rcich  of  all. 

I  Mr.  Roi)t.RT  lloi.r,  late  Assistant  Lecturer  in  Engineering 
I  at  UniFt-i-  '  v  I  allege,  l,ivcs  |<  >  >l.  H-ta  been  .appointe<l  Professor 

of  Knginccnni;  .it  Ihe  P-rotili.-  i  i'.iiicc.  f^mdon.  Mr,  Iloh  has 
held  both  W.'ir  .umI  .\.i'i<jiial  .Slti  iliirships,  as  W'-U  .i-.  one 
of  the  re-earcii  M.UuUrt>hi,>»  lijuinlcd  by  the  Commt»j>;  jasi»  of 
the  Exhibition  of  1851. 

At  a  council  meeting  of  the  T'niversitv  College  of  Walt-*, 
H.mgor,  on  Func3l,  n  scheme  for  the  •  iji  -tvisjon  and  residence 
of  women  students  of  the  college  aext  session  was  carried  by  a 
large  majority. 

LoKP  HeMCHRL  has  been  appointed  to  sncceed  the  late 
Earl  of  Derby  as  Chanceilsir  of  the  University  of  LondoB. 

(  txi  oitii  has  confene<J  ihcdegn*  of  D.C.L.  upoa  Sir  John 

II.  Lawc*.  Uart.,  F.R.S. 


SCIENTIFIC  SERIAL. 

Melf.'>pl<xi"^t  '/iilichrifi.  Mar.— Rainfall  peobabilily  ai»d 
cloud  in  the  United  Sates  by  W.  K6,ipen.   The  nut  bar  4110 
snboritted  the  laiohilt  charts  poblished  by  the  United  StUea 
Govemmeot  t->  n  thomgh  inveatigation.    The  fbUowhis  wse 
ibe  oencraliaed  nesalta  n*  i^Earda  the  dJstrlbolion  of  rainUI 
(t)  There  ii  a  distriet  of  contlBanlai  luniner  lains,  eacloaed  on 
both  sides  by  littoral  winter  rmint,  wMoh,  ooireipotKimg  to  the 
oonlnut  of  the  yearly  osctllaiion  of  lemperature,  are  nmeh  oi  've 
marked  In  the  west  than  in  the  exst.    (2)  A  district  of  isohoric 
summer  rain>,  in  th:  south-east,  with  equatorial  sea'^indc  in 
summer,    and    with   anticyc'onic    weather    in    winter.  |J) 
Transition  diitricts,  in  which  lioth  rainfall  mtxiraa  occur  nca' 
each  other,  while  tl»e  minimi  occur  in  sjiring  and  antumn. 
Maxima  after  the  equinoxes  arc  nowhere  very  well  marked,  ^at 
the  .Kpiil  and  May  rains  of  l^olorado  and  Kins.»>  ami  the 
autumn  rains  on  !  iVe  S  iperior  are  indications  of  ihem.  Wioh 
regjrd  to  the  sfi^im:  <l:stribution  in  the  tropical   rone,  the 
ditf'rpnrrs  of  lcm[»erature  t>'»y  'inly  a  small  part  compelled  to 
thil  il  jx  ra-lropic.il  regio.-..  ,  "11^  msult  naturally  (ollows  from 
ill.-  Miiill  s-ariation   of  tcmpcruture  in  the  tropics. — Un  iht 
(lynmiK:    .''   ihe  atmosphere,  by  .M.  Moller.     This  first  {xin 
dciis  chieily  with  the  causrs  of  the  inversion  of  tcmperatutc 
with  height,  and  wilh  the  cold  experienced  in  the  ct-ntres  «f 
areas  of  high  barometric  pressure.    He  denU  especially  wilh 
three  causes  of  inversion  :— The  cooUog  of  the  lower  Strata  hy 
mdiAtion,  the  eflects  on  the  higher  strata  by  dynamic  heating 
or  cooling  analogous  to  those  caaMd  by  the  action  of  F  ihn 
winds,  and  the  iraiuferenee  of  warm  air  to  tlie  higher  regi^ms 
by  horiiEontal  winds  eoning  from  wanner  parts.    V.iTi  ascites 
are  separately  oomldened  from  data  alforded  by  mountain 
■tMiooK,  snch  as  Ben  Nevis,  a»»d  from  dlicosii  .ns  h^-  Dr.  Hmn 
and  others.   I'Mticalar attention  is  also  given  to  the  f<;ra)auc>n 
and  motions  of  dodds,  as  famishing  vbit>le  eviUewoe  of  the 
jiroctiici  in  action  in  tiie  higher  strata  of  the  atmospiiere. 

SOCIETIES  AND  ACADEMIES. 

Royal  SociLty,  jane  8.— "  PrelitDinary  Report  of  the  Joint 
bi>Iar  Lcliuic  Cwiuaiuee  of  the  Koyal  Soeiety,  the  Royat 
AMfon>mical  Society,  and  the  Solar  Physics  Commtllec  oa  (he 
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Ob»«rvalions  of  the  Solar  Eclipse  of  April  16,  1893."  Cnm- 
monicated  by  Dr.  Coinmoo,  F.  K.S. 

This  report  merely  states  the  work  undertaken  by  the  liritiih 
ohientri  during  the  recent  total  solar  eclipse,  and  (he  number 
and  kind  of  photographs  that  w  ere  obtained.  Thi^  infumiation 
has  appeared,  from  lime  to  time,  in  these  columns.  ,\  more  de- 
tailed report,  dving  the  results  of  the  discoauon  of  the  pictures 
mUlliocdjrIiepttlililihad. 

Pakis. 

Actdtny  «f  aebdCMi,  Jwm  ix— M.  Lomj  It  dwdtav.— 
Experimeatd  voifieitioBi  01  die  thcoiy  of  wein  wflluiat  lateral 
coDtnction,  the  ^ct  Mag  free  below,  bj  M.  J.  Bonrioeia  — 
Oa  e  fimplificalioii  inlrodaced  into  certain  formuIiF  depending 
npOB  the  resisting  power  of  solids  by  introducing  the  greatest 
ffimr  extension  A  which  can  be  sapported  by  the  material,  in 
the  phoe  of  the  corresponding  elastic  force  R„  by  M.  J.  Bous- 
sinesq.  In  formula:  relating  to  the  Strength  of  clastic  solids  in 
motion,  mechanicians  as  a  rule  introduce  a  quantity  R«  denoting 
the  greatest  tcnsiun  which  a  fibre  can  sustain  upon  unit  sectional 
area  without  breaking,  iii^Icad  of  the  maximum  elongation  A 
which  docs  T\n:  cml.Tngfr  ihc  texture.  M.  Hoowine-iq  shows 
that  many  fi  :  n.u!  1  tnay  In:  con>iticrably  ■.implificd  by  introducing 
A.  Thus  the  ni.-iximum  vclmily  V  wliich  can  be  ?afcly  irn)iresscd 
upon  an  clement  of  a  snli'i  un  U-r  concussion  is  ril.\a  I  to  the 
velocity  of  soui.d  in  the  soiiil  and  to  A  in  a  m.inncr  j;ivcn  by  the 
formula  V  =  ,i<«i,  where  is  a  constant  depending  on  the 
figure  and  niais  <.f  the  solid,  and  «  is  the  velocity  of  sound 
in  il.  If  V  be  ilii-  ;i.jrl;ihcral  velocity  of  a  llywhecl  in  the  form 
of  a  naitow  r  ji|;  wiih  a  large  radius,  the  maximum  safe  vclucily 
is  given  by  ihe  foimula  V  -  u  — ( )n  various  methiuls  of  ob- 
serving the  so  called  anomalous  focal  properties  of  difiraclion 
gtaling«,  by  M.  A.  tJornu.  — On  the  extraction  of  zirconia  and 
thorinn,  by  .\I  I,.  Troost.  —  Sliuly  of  ^r>menew  phenomena  of 
fusidn  ar;d  vol.it ili sat i^n  (  riKluccii  by  mc.ins  of  the  heat  of  the 
electric  arc,  by  .M.  Henri  Moi^san.— <_)n  Liouville's  linear 
element  surfaces,  and  surfaces  with  constant  cuiv-iture,  by  M. 
jtmile  Waelsch.  — On  a  general  property  of  electric  and  mag- 
netic fields  by  M.  \'a.schy. — Stiwy  of  the  filtralicn  of  liquids, 
by  M.  R.  Lete.  A  porous  mael  containing  the  liquid  to  be 
•tndicd  was  placed  ia  a  test-tube  txA  subjected  to  very  rapid 
Ntation.  By  a  eoaaparisoii  of  ibe  weights  of  the  porous  vessel 
and  its  conitntsbeiDre  aid  tiler  niatioc^  the  TClociitjr  of  Mitew 
through  the  poroiu  walh  im  to  ecatraag"*  ibfce  wu  imh- 
taiocd.  Taking  that  of  dirtiUcd  water  aa  Maito,  the 
6gw«  for  a  live  per  oeok  aohlioa  of  lodhiiii  odoride 
was  1*023,  for  the  Ditiale  1x351,  for  ammonitim  sulphate  0-993. 
The  velocity  of  efflux  for  alcohol  solution  showed  a  minimum 
at  40%  where  il  waso'Sa  Tlie  numbers  ai*  those  for  a  prev 
tnrc  of  eight  or  ten  atmospheres  applied  during  ten  minutes, 
during  which  the  tubes  travelled  from  40  to  SO  km. — On  the 
ccmbmations  of  molybdates  and  sulphurous  acid,  by  M.  E. 
Ttchard.— On  brominc-boracitcs  ;  bromine  compounds  of  iron 
and  tine,  by  MM.  G.  Koussenu  and  H.  Allaire. —On  fluorides 
of  copper.  1  y  M.  Poulcnc.  —  .Vclion  of  clectiicity  upon  the  car- 
buiisation  i  f  lion  I  y  c<  nicrilaticn,  by  M.  Jules  Garnier.  — (!)n  the 
rotatory  j  awcr  of  I  oiiii-s  l-cK  nj;ing  to  an  homologous  -erics,  by 
M.  rii.  .\  i  .n\r.  It  \;  shown  theoretically  that  if  the  schematic 
Ictiaht  iir<in  is  slightly  <lt  (oimcd,  the  rotatory  ]K)Wcrs  of  a  homolcv- 
gbus  scries  of  bodies  must  pass  through  a  maximuti)- -  On  the 
lotaloiy  [  I  wets  r,f  !hf  eihers  of  vak-iic  ami  s^ljcciic  scid^,  by 
MM.  I'll.  .\.  (.Juyc  ami  I.,  (."h.ivanne.  'I  hi*  |  afH-r  contains 
expet  ]im.  iii.il  eviiUncc  supporting;  the  conclusions  of  the  pn  vious 
paper.  —  Ileal  of  Inn;  aiion  of  sonic  derivatives  o(  in  ligo,  by  .^I. 
R.  d'Al;uicrii.  —  On  r-^;hl-handed  lirarcol,  by  .M.  I'll.  Hatbicr. — 
A  r.crt'  spi  ai.iius  for  measuring  Ihe  intcn-ry  'A  j  cif.i-.ci.  :  y  .^I . 
Eugi.ii':  Mcbnaid.  The  instrument  is  bxicd  upon  the  property 
of  essence  of  terebenthine  of  extinguishing  the  phosphorc>ccnce 
of  phosphorus  when  mixed  with  the  surrounding  air  in  a  certain 
BtaiBttm  noportioii.  The  phosphowaetnt  body  is  a  small  piece 
of  itardi  diiipcd  ialo  a  coBMBlrated  aolalioa  or  phosphorus  in 
caifaoB  biwipbide.  After  oooe  determining  the  quantity  of 
ctnnce  iKceaiary  to  extinguish  pboeplKireaccBoc,  the  quantity 
of  cstrrce  contained  in  air  may  be  ascertained  l^paasiQg  snfii> 
citnt  of  the  air  through  the  apparatus  lo  produce  extinction. 
This  air  if  laised  with  other  air  containing  a  known  quantity  of 
the  esfCllriai  0$l  or  other  [crfume  to  be  examined,  and  the 
odoriferous  power  of  the  latter  is  given  by  the  quantity  required 
to  produce  a  "  neutral  "  scent.  — On  the  fertiliiation  of  the  Puc- 
diucei,  by  M.  1;  ul  Vuilkmin.  -  M  jnesian  chalk  of  the  enviroBt 
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of  Guise  (.Msnc),  by  M.  II.  Bourtaull.  On  the  cavern  of 
Boundoul.iou  Avrjron),  by  MM.  F,.  A.  Martcl  anti  Kmile 
Riviere.  —  t  in  ihc  utLlisation  of  the  waste  prtKiucts  of  the  vine- 
yard, by  M.  .\  Mur/  ;,  -Mode  of  action  of  the  substances  pro- 
duced by  miciot/es  upon  the  circulatory  apparatus,  by  MM. 
Charrin  and  Gley.  — On  a  soluble  derivative  of  ^  naohlhol,  by 
MM.  Dujardin-Beaumels  and  Stackler. — On  morbid  iate^ 
'   te  aalplMte  of  qniiiilM  <•*•!•,  by  If.  iUeide  TMOa, 


BOOKS,  PAMPHLETS,  and  SERIALS  RECEIVED. 

BcoKv — I'rimitive  MiuJc':  R.  W»llm»chek  (Loojjtnan*).  — Life  wilh  Tranfc 
Sibcnan  Sayajcca:  B.  D.  Howarrj  < Lunfinan*). — N inetecu  Chuu of  the  liJt 
of  Wiglft  and  »'o)«il  Tidn  from  Potiland  Bill  to  the  Owm  :  T.  B.  C.  Wot 
aiui  K.  II  Cotliiia(^U*r).—l'hulograph)r  Annual.  iBjj  (llilTc).— Lehrbu^ 
der  Zoot^gic,  new  eiiUioa  :  Dr.  R.-Ucnwi>  (Jcoa,  FiidMr).— Du  Uciiic 
BotaniKhe  Praeiicum  lOr  AnfSoftr,  aawMUiM:  Dr.  E.  SlratbarsurMciu, 
FiKhrr).— Die  I'iligirten  ebUter  Sydanmliaillsebtr  Air.ei>eo :  A.  MriUct 
(Jcoa.  FiicHer)  — SmiUiMmian  Meleoraloei«J  Tables  (Washingtoo) — On 
the  Chtmiitry  of  the  Blcx>d  :  1.  C.  Wuoliiridge  (K.  Paul)  — ^^  atki  10  ilie 
Ardcncev,  new  edition :  edjief!  by  P.  Lindley  (LjihIl-ii). — On  Fr.;ti»!i 
Lagoons:  P.  H.  Htneaua  (Nuti). 

Pasiphlbts.— Tlic  Coivdilion  of  the  Wotcm  Farmer:  A.  F.  Bculcf 
(BaliiaMir*)^ — Rraon  of  ihtTiiutws  of  ih*  Souili  African  Moseom,  \%p 
(Cape  Town) — ifTrrrcmoCo  *  Roma  d«l  n  Gennaio.  i?<o> :  Dr  G.  Agatan- 
DOoe  (RomaV— The  Britliion  l,ife  Tat>lr:  Dr.  A.  Ncwtaolme  (Brighioa).— 
Die  Mediciniuhe  ElrciiolrchnA  tiiid  ihrc  Phy^ikaJiKhcn  Giundlajftn  :  Or. 
T.  L.  Hoofwfg  (L*i]»if,  EnnlaiaiiD).— Ucocr  das  Ncriaa  oder  Ober- 
L.>ureniiaa  van  T  anaria  •  F.  U.  Adaas  ^Mlaart,  ITiirli)  tiannnliifsl 
Const  ructiaaB 
L.ouiO. 

Skriai.s,— Piocccdings  of  the  Batb  Naiiual  Hutcry  and  Aniiqvuuiaa 
Field  Cub,  Vol.  vii.No.  4(Baib).— Journal  of  the  Pol]rn««iaB  SeGiacr.Vo' 
No.  I  (W, 

Vol.  >.  No  . 

Stance*  de  la  .Soct^r  t  ran  t 
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WE  GRBA  T BARRIER  REEF  OF  AUSTRAUA. 

Tht  Great  Barrier  Reef  of  Atisr>  'i''t\i ,  ;/r  rraducts  and 
}\<Untiitlilies.  liy  W.  Saville-Kent,  K.L.S.,  F.Z.S., 
F.I.Inst.   3S7  pp.,  64  pli.   (London:  W.  H.  AUeo 

Til!  Co.,  Limited.' 

i^'H  t  firsi  dioujjht  that  slnkcs  one  in  glancing  through 
this  magnificently  illustrated  volume  ii  the  dih- 
geace  and  skill  of  the  author  in  photography  and  the 
enterprise  of  the  publisher.  Nerar  before  hu  a  seni- 

scientilic  work  been  illiistr.it.'(!  uiih  such  a  we.iUh  of 


of  origin.  TbuCOOsUts  largely  of  appropriateqnolatioM 
from  other  writers. 

The  third  chapter  is  devoted  "  to  a  consideration  of 
the  general  stmcture  and  most  probable  mode  of  orlg^ 
of  ihe  Great  Barrier  Reef  of  Anstralia,"  the  move 
notable  features  of  the  reef  being  described  in  Order, 
beginning  with  the  mo=t  southerly  end.  Thr  view  is 
enunciated  "  that  coral-reefs  are  produced  in  the  tropics, 
not  with  lelatioo  to  much  to  the  intrinsic  reef-con- 
structinf;  prn7>erties  of  the  specific  coral  polyps,  but  with 
relation  to  the  rule  that  reef  consolidation  (or  the 
amal^'amation  of  coral  iUMs  into  a  more  Iris  solid, 
coarse  or  fin^  concrete,  or  into  a  finer-grained,  compaa 
limestone)  is  associated  onty  with  the  rafHd  evaporation 
of  -.he  lirnr-siiturated  sei-water  on  inter- tropical,  tidally 
exposed,  corai  banks  or  beaches."    The  presence  ol  dead 


pUteS"    The  illu&trations  will  go  far  towards  giving  a  _   

nalittic  impression  of  some  of  the  beanties  of  coral  seas  '  specimens  of  reef  corals  in  Moreton  Bay  suggests  two 

10  the  untravelled,  and  will  awakot  nuuiy  recolleciions  '  questions.  Why  did  they  not  ftmn  reefs  or  reef-rock 

of  happy  hours  of  ex^ing sbofe  coUecUng  intboie  who  '  when  they  were  abundant?  and  why  have  they  now  aU 


iuve  wa.Icd  'jri  coral  reeb  and  pecied  Over  a  bott-slde  at 
the  edge  of  a  reef. 

The  objects  of  tlie  atithor  in  writing  this  book  are  set 
down  in  the  Preface  as  being  manifold— primarily  to 
place  before  the  reading  public  generally,  and  the 
scientific  world  in  particular,  more  c\tcnsi%r  .in  !  iucurjie 
itkformation  about  coral-reefs  as  represented  by  the 
hifest  existing  coral  stracture.  Another  prominent 
piirpose  is  to  lead  to  the  industrial  develnpment  of  the 
■marvellous  resources"  of  the  Great  Barrier  Reef. 

The  book  commences  with  a  detailed  description 
of  over  forty  photographs  of  reefs  and  corals.  These 
win  well  repay  careful  study,  and  to  some  naturalists  they 
will  be  the  most  valuable  portinn  of  the  work.  The 
illustrations  are  unique  for  beauty,  truthfulness,  and 
aumber,  nod  the  descriptions  are  short  and  to  the  point. 
Two  pboto);raphic  plates  and  three  sketches  illustrate 
some  groups  of  corals  on  the   reef  at  Vivien  Point, 
Thursday  Island,  of  which  measurements  are  given  t^ 
furnish  some  data  concerning  the  average  rate  of  growth 
of  the  more  important  reef-foiming  species.  The 
numerous  piates  of  tccT  M:.iiit>  may  po?sib1y  ::ive  the 
impression  that  coral  reefs  always  present  such  scenes 
of  ;nterest  and  beauty,  but  the  reader  must  be  w.irned 
that  it  is  only  .jt  Uvt  spring  tides  that  he  will  see  reefs 
as  here  phr< t  >   ra ; ihed.    At  ordinary  low  tide  the  expo^ 
suffacc      .1  ree!  I-  \v;\\-  tnd  comparatively  unintcrfstinjj. 
The  amount  of  expr>5ure  to  the  fierce  rays  of  a  tropical 
sun  wbicfa  some  corals  can  withstand  will  be  surprising  to 
many  zoologists.    In  a  few  cases  a  future  zoologist  wil| 
be  able  to  compare  the  <nt  inttrim  growth  ormodific.ition 
of  a  reef  by  the  landmarks  which  appear  in  certain  of 
Mr.  Saville- Kent's  photographs;  but,  unfortunately, little 
information  of  this  kind  is  given,  and  it  is  stiU  more  to  be 
re^rettcr!  that  the  ;ispect  of  the  area  photofcraphcd  is  nnt 
recorded,  there  being  no  indication  whether  it  is  on  the 
iide  of  the  steady  south-east  trade-wind  or  sohjiect  to 
the  calms  ar»d  storms  of  the  north-west  monmoo.  It 
would  fiirther  be  of  great  interest  if  one  knew  why  one 
reef  or  portion  "f  .1  rtcf  cotiiisteJ  -ilmoat  .solely  of  the 
gentis  Madrcpora,  while  Pontes  characterises  another 
aica,  or  mixed  corals  a  third. 
The  general  reader  is  provided  with  the  indispensable 


but  'jc(  uiae  extinct  J'  Mr.  .S.iville-Kent  ansAris  the  first 
question  by  suggesting  that  the  temperature  of  Moreton 
Bay  is  insufficient  to  produce  the  teqnisite  rapid  evapora- 
tion, .md  the  second  by  pointing  out  that  the  increasing 
silt'  uf  the  three  large  islands  which  hem  in  the  bay  has 
latterly  tended  to  freshen  the  bay  in  flood  time,  and  this 
has  led  to  the  destruction  of  the  ccrals.  in  bis  description 
oC  the  Great  Barrier  Reef  Mr.  Seville- Kent  has  quoted 
largely  from  Jakes'  "  Voy.igc  of  the  Fh-"  and  thus 
endorses  the  accuracy  of  the  observations  of  that  dis- 
tinguished naturalist.  With  regard  to  the  question  of 
subsidence  and  elevation,  Mr.  Saville- Kent  found  at  many 
stations  throughout  the  Barrier  region  (notably  at  Albany 
P.ix^.  Cape  \orV:  l.nr^e  expanses  of  dead  brittle  coral 
in  situ  between  high-water  mark  and  the  living:  banks. 
These  beds  of  dead  coral  are  now  exposed  to  atinosg  hcric 
influences  which  arc  antaj;onistic  to  cotal  growth  with 
every  ordinary  springtide,  ard  hence  he  concludes  the 
eiirial  upheaval  of  the  area  on  which  it  grew  ;  additional 
evidence  is  given  from  the  shallowing  of  a  bay  in 
Magnetic  Island,  near  TownsvtUfc 

"It  is  difficult,"  Mr.  .Saville-Kent  adds, to  associate 
the  phenomena  described  in  the  foregoing  record  with 
any  other  than  a  movement  of  uphc.i  .  .il  ;  but,  accepting 
this  a<=  proven,  and  premising  for  the  nonce  that  the 
whole  irn-ti,  and  breadth  of  the  Barrier  region  exhibited 
a  similar  testimony  of  emergence,  the  amount  raised,  a 
foot  or  two  only,  would  be  as  nothing  compared  with 
the  latitude  of  movement  in  one  direction  or  the  other 
th.it  is  rc»|uircd  to  account  for  the  construction  of  the 
Barrier's  mass.  Had  the  CJreat  Barrier  been  fashioned 
during  a  prolonged  epoch  of  upheaval,  subiiantial 
evidence  of  such  movement  would  be  yielded  by  the  strata 
'  of  the  seaboard  which  it  skirts;  but  of  this  there  is 
virtually  none."  Thus  Mr.  Saville-Kcnt  supports  the 
conclusion   arrived   at  by    Prof.   Jukes  and   by  the 

I'  Reviewer  that  this  is  not  an  area  of  recent  elevation. 
Mr.  Saville-Kent  refers  to  the  well-known  fact  that  all  of 
the  few  big  breaches  in  the  Barrier's  outer  rampart  are 
opposite  large  estuaries,  thoi!j,'h  at  the  present  time  too 
remote  from  them  to  be  intiueoced  by  their  streams. 
These  are  to  be  expected  on  the  subndence  hypothesis. 
Mr.  Saville-Kent  further  elaborates  an  argument  for  this 


account  of  coral  reeff,  their  general  Structure  and  theories  |  theory  on  the  fauna  of  Tasmania  and  New  Guinea  being 
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essentially  similar  to  that  of  the  respective  neighbouriiit; 
coists  of  Australia  and  a  more  rcm  ^ic  (Connection  between 
Ne«r  2«»liUMi  aad  Queensland  ibrough  "  Wallace's 
Bulk."  Mr.  C  W.  D«  Vts  bM  reoendy  idtatified  Mm* 
fossil  bird  bones  from  the  D.irling  Downs  (Queensland) 
as  belonging  to  a  true  Moa  (/.^/wrw/j  QutinsUiuiiie  n.sp.) 
to  an  allied  genus  {Dromyrnis  n.g.)  and  to  a  near  ally  of 
the  Kiwi  (it/r^/»<;(r7rjr^//vmi|g.ap.  as.}.  This  dlccovery  ii 
of  tuch  hnportance  that  it  reqitiras  eofroboration  before 
it  can  be  finally  ac(  tiitci!  by  xoologists.  It  is  unfortnn-ite 
that  on  p.  137  occurs  a  foot-aote  in  which  the  native  name 
of  an  IsUnd  in  Torres  Straiti, "  Moa,"  is  associated  with 
that  of  the  extinct  New  Zealand  bird  On  the  preceding 
page  Dr.  W.iJl.ixc  is  quoted  a»  saving:  that  the  complete 
disseverance  of  Australia  and  New  /.c.tl.md  wai  probably 
in  the  earlier  portion  of  the  tertiary  period  at  least,  and 
prevloat  to  this  Mr.  SaviDe-Kent  himself  says  that  "the 

very  c<*nspicuous  r.ici.il  ti istinctions  between  tlic  humin 
inlidbitants  of  New  Guinea,  th«  Torres  Sirau  iaiaaJs. 
and  the  Australtail  Continent,  indicate  that  the  separation 
of  the  districts  moat  have  been  accomplished  in  pre- 
historic times,  probably  in  a  middle  tertiary  epoch." 

Willie  t1iis  s'.atcMienC  of  Mr.  Saville  Kent's  disproves 
his  own  suggestion,  it  cannot  pass  unchallenged.  The 
Torres  Straits  Islanders  are  Papuans  with  probably,  in 
sonic  cases,  an  admixture  of  North  Queensland  blood, 
but  anyhow,  migration  across  Torres  StraiU  is  easy 
enough  and  does  not  require  a  land  connection. 

''Corals  and  Coral  Animals"  have  a  chapter  to 
themselves.  The  classification  adopted  is  not  to  be 
commended,  and  the  term  Z  .artli.ina  is  restricted  to  the 
Zoaathes,  contrary  to  universal  usage,  beveral  new 
species  of  Actiaiaria  are  described  in  general  terms,  and 
one  new  fenu^  Phjfsoiraciu*,  is  erected  for  a  polyp 
having  "  Uadder*Hke  apicet  of  the  tcntades.*  There  Is 
no  e\idcii:c  '.o  show  that  this  is  a  sea-anemone  at  .-iM. 
The  most  renmrkable  form  collected  by  .Mr.  bavi lie- Kent 
is  a  soantbean  wbich  grows  on  an  erect  ligtaftnbe,  about 
which  there  is  .1  division  of  opinion;  some  sooloffists 
regard  it  as  an  example  of  commcnsallsm  between  an 
unknown  annelid  and  a  loanthus,  bu;  Mr.  Si\!nc  !rcnt 
bdieves  that  the  tube  is  secreted  by  the  «oanibean,  which 
he  names  Aerosaattlkm  Aiutmiia.  The  Reviewer  linds 
tli.it  an.UonU'Mlly  ;iid  histologically  the  polyp  agrees 
precisely  wiii*  oshcr  species  of  the  genus  Zoiinthus.  A 
rough  sketch  is  given  of  l'liity:intnthiis  mussoides  Nov. 
gen.  n.9p.  which  is  insufficient  (or  accurate  determination ; 
this  fs  almost  certainly  a  Hexactlnian  and  not  a 

/o;in'.i;*.-.in.  iiiv.i  ]irobably  it  Kh.-.itcfi <  ■  '/J,-.  H  .umI  S.. 
or  an  allied  species.  The  section  on  tiie  .M.«ireptjratia,  or 
StOBycorals,ia  esoellent,  and  the  photographic  illustrations 
of  expanded  corah  are  vtr\-  valuable.  The  colours  of 
the  different  species  are  described,  and  attention  is  drawn 
to  the  fact  that  not  onl.  iniv  the  ,i:ue  >.|v  jie-..  l.u: 
in  one  case  even  the  same  individual  varies  in  colour. 
The  description  of  tbe  Alcyonaria  is  valeabto  when 
confined  to  observations  on  the  reef- 

The  chapter  on  "  I'earl  and  Pearl-shell  Fisheries"  is 
Chiefiy  intended  for  those  interested  in  the  comnu  ri  1  \1 
aspects  of  this  important  iisber)-,  tbe  average  annual 
value  of  which  f s  stated  to  be  £69fioo.  The  proflts  of 
the  fishery  an:  1:1  l  ic  out  of  the  pearl-shell  .mi!  ^.  (  r  th  inrh 
pearla»  and  often  very  valuable  one*  too.  arc  trequent, 
NO.  1236.  VOL.  48] 


tli'-y  largely  form  the  illegal  perquisites  of  the  native 
rrcws  Mr-  Saville-Kent  distinguishes  two  species,  the 
large  while  shell  Me/eajj^ita  margaritijtra  and  a  smaller 
black-edged  form  which  he  names  M.  nigro'tnar^nula 
Mr.  S.n illc- Kent  has  proved  that  it  is  possible  to  trans- 
plant livmg  peaii-bhcU,  and  his  cxpcritncnts  open  up  a 
prospect  of  the  "shellers,"  as  they  are  toe  illy  termed, 
forming  nursery  beds  to  which  imdcrsized  shell  can  be 
transferred  to  be  a|>:afn  taken  up  when  they  ate  better 
grown.  The  shells  from  these  'lels  co.i!;*.  he  opened 
under  the  superintendence  of  the  owners,  whv>  would  then 
secure  tbe  pearls.  The  author  is  inclined  to  think  that 
under  favourable  conditions  a  period  not  exceeding  three 
years  suflSces  for  the  shell  to  attain  to  the  markctabl* 
3I7C  of  e'.Ljht  or  nine  inches  in  diameter,  ami  U\\\  heavy 
shells  of  51b.  or  61b.  weight  per  pair  may  be  tbe  product 
of  five  years'  growth. 

The  account  of  the  "  R?che-de-Mer  Fisheries"  is  one 
of  the  most  workinanlike  sections  of  tiie  book..  For  the 
first  time  we  can  associate  such  terms  as  "  prickly  red  " 
or  "teat  fish"  with  their  appropriate  scientific  names. 
Twenty  species  of  Holothurians  are  popularly  diagnosed, 
of  which  six  are  Klescribcd  as  being  new  species.  As 
onl)  the  fully-grown  forms  are  found  on  tbe  surface  of 
the  reefs  there  It  little  fbar  «f  extermtaatioR  through 
overfishing. 

A  long  chapter  is  devoted  to  "  Oysters  and  Oyster 
Fisheries  of  *  hiccnsl.m  which  is  of  more  local  and 
commercial  than  of  general  interest.  Several  species 
and  numerous  varieties  of  Ostrea  are  described  and 

figured. 

Two  coloured  plate,,  and  six  photographic  plates  illus- 
trate the  chapter  on  "  Food  and  Fancy  Fishes,  \^li;ch 
will  be  of  considerable  value  to  local  naturalists.  A  few 
new  species  are  recorded. 

The  ciincl.ulini:  riKipter  is  entitled  "  Ptitentialii 
and  sununarise^  m  an  hUIc  luanncr  the  vast  store  of  food 
and  wealth  which  is  furnished  by  the  Great  Barrier  Reef» 
and  is  still  unapfvopriated. 

There  can  be  bet  little  doubt  tf  a  serious  fishery  of  the 
du;-;on„'  is  uudert:il;en  that  interesting  sirerii.ui  will  soon 
become  extcrmmated.  It  is  not  very  evident  why  the 
"Great  Barrier  Reef  sea-serpent"  {Ckflosamri*  Ltvelti^ 
n.  gen.  and  sp.)  should  be  placed  among  the  potentialities 
of  the  Great  kccf.  A  detailed  description  and  sketches 
are  t,'ivcn  wf  a  supposed  enorroou-,  Ctu  ' nM.in.  with  snake- 
like bead  and  hsh-like  tail.  Dr.  Giiniher,  it  appears,  has 
offered  *'  /loo  for  the  entire  animal,  for  part,  and  a 
f.iir  jit'ce  for  the  hend  ,nnd  nect;  sun-criod."  .\n  exten- 
sive nshery  at  tiiese  prices — for  daub;lc-s  o;licr  corators 
would  be  willing  to  purchase— may  perh  be  regarded 
as  a  possible,  if  improbable,  source  of  wealth. 

The  author  putt  in  a  plea  for  a  federal  AnstraKan 

marine  biolo;.;''<  .i:  sl.ttiois  at  Tluirsday  Island  '.w  Tones 
Straits,  which  should  "look  for  the  main  me.ins  of  its 
foundation  and  maintenance  to  Australian  corporate 
support  and  Australian  private  liberality."  The  Reviewer 
would  like  to  add  his  testimony  to  the  suitability  of 
riiiii  1.1)  I  -.ii  '.  f(>!  this  purjiose.  It  is  convenient  from 
every  point  of  view,  being  easy  of  access,  with  a  regular 
mail  and  a  telef^pb,  a  sale  aochoruf^,  extensive  and 
ptf^hfic  rer-f«  r-.lmost  entirely  surroundin::  t'u-  id,ind.  and 
inexhaustible  reefs  in  the  vicinity.  .Mr.  Saviile-Keni's  book 
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shows,  do  nkn  the  series  of  papers  by  various  experts, 
which  .ire  now  i>eini;  pubhahed  by  the  Royal  Dublin 
Society,  that  the  fauna  is  one  of  extreme  interest.  A 
marine  biological  laboratory  is  one  of  tho«e  institutions 
in  which,  beyond  all  question,  the  interests  of  pure 
science  and  its  applications  to  industry  aiu!  c  oiunierce 
are  so  interwoven  that  there  need  not  be  any  hesitation 
in  endowing  and  supporting  U  Iqr  lilM  most  "practical" 
minded  individual  or  Coveroment. 

Thereisevidence  inihe  shape  of  numerous  tnisprtntsthat 
the  author  projiiccd  the  book  under  •itrC'S  of  time.  The 
systematic  zoologist  has  a  right  to  complain  of  Mr.  .Savitlc- 
Kent's  practice  of  naming  imperfectly  diagnosed  genera 
aod  species.  In  hardly  a  single  case  is  there  an  adequate 
description  of  a  new  species.  Being  himself  a  roologist, 
h^sboul''.  h.T,  r  Sccii  m'.>rc  considerate  to  hi^  rol]e.i:.^ues . 

It  is  ditScult  to  criticise  the  sixteen  coloured  plates 
which  conclude  the  volume.  They  contain  over  two 
h'tTidrCfl  colour  sketches,  selected  nut  of  <i  nuich  larger 
number  from  the  author's  r.ote  books.  This  bcm^  so, 
we  may  regard  them  as  colour  memoranda,  taken  on  the 
spot  and  grouped  as  plates.  Very  few  of  tbem  can  be 
regarded  as  drawing  of  the  animals,  rince,  aa  a  mie, 
the  criticil  points  of  form  are  omitted.  The  reviewer 
has  checked  the  colours  of  ^nmc  of  the  rinimr.ls  depicted 
by  sketches  made  by  himself  of  the  same  epeciCK,  and 
hii  finds  that  Mr.  SavtUe-Kent's  colouration,  or  rather 
the  lithographer's  Tendering  of  it,  is  accurate  enough, 
but  there  is  no  doubt  tf  ii  '!ic  plnte^  arc  very  cnidc. 
Inartistic  as  they  are,  tbey  serve  to  emphasise  the  glorious 
faam  gf  the  conl  leas.  Aitkbd  C.  Haddom. 


BACTERIOLOGY  FOR  THE  PUBLIC. 
A  Manual  of  Batttrioiogy.   By  A.  B.  Griffiths,  Ph.D., 
F.1tS.E.,  P.CS.  (Heioemum't  SdntMc  Htadbook 
SerieO     Smalt  crown  Svo.  nioitlSMd.  (LaodOB: 

Heinemann,  1893.) 

THE  number  of  bactcriolagicai]  (extohoeiks  Is  stiB  conk' 
paratively  so  small,  that  e.ich  successive  endeavour 
to  CJ^pound  the  printtplcs  of  this  new  science  attracts  more 
general  attention  than  is  occasioned  by  the  appearance  of 
similar  treatises  in  sciences  which  have  already  an  abon- 
dance  <rf  such  worfca  htcimilaUoD.-  It  night  he  supposed 
that  because  bacteriology  is  a  science  of  such  recentgrowth 
it  would  he  more  easy  to  prepare  a  text-book  of  bacteri- 
ology, than  one  deaniif  wlfti  a  tcience  the  literature  of 
which  extends  over  a  much  longer  period  of  time.  As  a 
matter  of  fact,  however,  this  is  by  no  means  the  case, 
for  probably  in  no  other  experimental  science  has  so 
much  to  be  taken  on  trust,  owing  to  the  impossibility  of 
TCpeating  inveitigatioBB  under  prad  idy  almihureanditioin, 
as  can  be  done  in  the  case  of  physics  and  chemistry; 
whilst  again  from  the  very  juvenility  of  the  science  of 
bscteriology,  there  has  not  yet  been  sufficient  tinoe  and 
eippaxtunity  for  many  of  even  the  most  important  points 
to  be  firmly  estaUiahed  through  repealed  observation  by 
different  investigators.  On  this  account  there  is  the 
more  scope  for  the  exercise  of  the  judgment  and  critical 
Ciailty  by  the  author  of  a  work  on  bacteriology,  and  we 
are  of  opinion  that  a  heavy  load  of  responsibility  rests 
upon  the  shoulders  of  a  writer  who  undertakes  to  present 
o  the  poUic  a  worthy  treatise  on  fhls  important  wt^jeet. 
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It  is  doubtless  an  appreciation  of  this  grave  responsi- 
bility which  has  deterred  many  wcil  4biltfied  persons 
both  in  this  country  and  on  the  Continent  from  publish- 
ing woda  dealing  with  more  than  comparatively  snnUl 
I  portieiM  of  tiiis  elastic  and  eompirehensive  scienoe.  The 

writer  of  the  work  ht:fnre  u'.  fjJungcs  cor.fideil'.h-  into  the 
tasJi  before  him  witiiout  even  a  moment's  misgu  nig  or 
hesitation ;  fait  preface  does  not  contafat  a  word  which 
might  betray  any  fear  that  the  pages  which  are  to  follow 
may  fail  to  do  justice  to  'Mhe  important  and  far-reaching 
subject  01' bacterioloj^y.'  The  t.nblc  of  contents  indicates 
that  the  infonuation  to  be  imparted  in  this  little  iHKric  of 
348  small  crown  octavo pnges/vhicb  asewell printed  indear 
large  type,  is  to  be  of  a  most  compreherisivc  chnracter. 
We  find  tirst,  an  introductory  chapter,  upon  which 
f(jl!ow  the  "bacteriological  laboratory  and  its  fittings," 
I  "methods  of  cultivating,  staining,  and  mounting  raiciobeS)'' 
"origin,  classificHtion,  and  identilieRtioa  of  microbes," 
"biolot^y  of  microbes.""  infectious  diseases  and  microbe*,** 
"  microbes  of  the  air, "  "  microbes  of  the  soil,"  "  microbes 
of  water,"  "  ptomaines  and  soluble  ferments,'  aiMl 
lastly  "germicides  and  ■ottseptlcs.''  To  deal  with  this 
extensive  material  hi  such  a  small  compass  obviously 
rcr]'jires  th.it  n  very  careful  selection  should  \k  m.ide  of 
the  matter  which  is  to  band,  in  connection  with  each  of 
the  above  divisions  of  the  subject  The  method  of 
selection  to  be  ndojrted  in  such  a  ease  must  of  rnnrse 
I  depend  upon  the  kind  of  reader  for  which  the  book  is 
I  intended,  but  this  is  a  point  on  which  we  are  not  infornved 
in  the  text  nor  00  which  hawe  we  been  aMe  to  wrrive  at 
any  condnrion  from  n  pentsal  i>f  the  pages.  The  Idea 
that  the  book  is  designed  for  the  general  reader  is 
negatived  by  the  fact  that  there  occur  long  catalogues 
of  bacterial  species  and  of  bacterial  ptod«CtS»  iBgelher 
with  technical  detaHs  which  can  only  serve  to  inciease 
the  Chaotic  bewflderment  m  Whitih  the  minds  of  most 
persons  find  themselves  with  regard  to  the  subject  of 
micrO'Organtsms  in  getwral.  On  the  other  hand,  for  the 
seifosis  student  eC  hecftsniflugy  the  infonnatlen  Is  as 
inadeqtiat*  when  detail  is  essenTial  as  it  is  discursire  and 
wandering  when  terseness  and  precision  are  rsqutred. 
"Hie  entire  work  bears  the  impress  of  the  hasty  and  pre- 
mature  compiLition  of  audigested  twtdw\g»  We  come  to 
Hiis  condusion,  an  It  is  almost  Imposuible  to  bdieve  that 
the  anthor  is  so  if^norant  as  some  of  his  statements 
would  indicate.  Thus  it  would  be  uncharitable  to  believe 
that  tbe  author  had  written  the  following  passage  except 
by  ovcnigbt;  '^'Micndms  m:^  be  «im|dy  divided  tmo 
aiirobfc  and  anal^rebic  forms.  Bmeithts  tfimms  and 

B  icttlus  (rdtmatis  fnativ,ni  are  examples  of  tbe  forrncr  ; 
while  Micrwocats  candicans  and  Bacillus  subtitis 
are  enmplas  of  tbe  hriMr  Und.*  Wis  Ibel  «ni»  that 
Dr.  Crifftths  is  as  well  awaie  as  the  most  elementary 
student  of  bacteriology  that  the  Badlhts  sublilis  n  a  type 
of  tire  atJrobic  amd  the  BadJhts  leiii  mtitis  mahgni  a  type 
of  the  anaerobic  micrdfae.  In  the  special  descriptien  of 
Batflhts  m^HHt  sWdb  <Wloa>s  in  -a  later  disfter  we 
shotfld  be  interested  to  learn  on  v^iat  authority  this 
organism  is  descrtbcd  as  "the  hay-fever  microi»e.''  The 
same  paragraph  furnishes  another  excellent  illustration 
of  the  kmd  of  kmse  iUofical  writing  in  wbMi  this  beak 
abounds;  tbus,it isttBted  4nt  *'lllMactoaf  OMUton 
both  tbe  spsfOT  and  badli  is  fam.  ^wy  are  canphmy 
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destroyed;  (his  fact  explains  the  absence  of  this  and 
other  microbes  in  the  air  at  sea— the  latter  containing  an 

appreri.ib?e  aniount  of  oz  mic."  Innumerable  experiments 
have  surely  proved  that  the  abseticc  of  microbes  m  sc.i- 
air  would  be  anticipated  on  mechanical  grounds  quite 
irrespectiveiy  of  the  possible  subsidiary  effect  of  ozone. 

We  believe  that  Dr.  Griffiths  ts  primarily  a  chemist, 
and  a  luim'jet  of  p.\L;es  in  this  svork  arc  dcotcd  to  the 
chemical  products  elaborated  by  micro-organisms ;  in 
this  connection  we  are  informed  that  yeasts  secrete  a 
soluble  enzyme  which  converts  maltose  into  dextrose  and 
levulose  (;/'(  ),  nor  is  it  easy  to  believe  that  this  is  a  lapsus 
phiiiur,  for  the  equation  is  given  wiUl  tll«  explanatory 
names  beneath  the  formulae,  thus 

Dr.  Griffiths  devotes  a  number  of  pn^'C;  to  the  subject  of 
hydrophobia,  but  in  connection  with  the  hitherto  undis- 
covcrc<I  vital  cause  of  this  malady  we  hardly  think  that 
either  the  public  or  the  scientific  world  will  feel  much 
interest  in  the  author's  statement  that  he  has  "  observed 
a  microciJc:i.,i:s  in  the  J..\ln-a  of  a  woi:ian  suffering  from 
hydrophobia,"  notwiihslaadiug  the  categorical  assurance 
which  follows  that  "this  microbe  does  not  occur  in 
healthy  human  srsliva.'' 

In  dealing  wiili  the  much-vexed  subject  of  the  etiology 
of  pnciimoni.i,  tlic.iuthor  refers  only  to  the  pneumococcus 
of  Friedldoder  which  has  long  been  regarded  as  an 
ineligible  candidate  for  the  disUnction  of  bdng  the 
specific  cause  of  this  disease,  whilst  of  the  far  more 
probable  diplococcus  of  Fraakel  there  is  no  mention 
whatever,  nor  indeed  of  the  uncertainty  which  sumrands 
the  entire  (question. 

Similarly,  in  connection  with  the  bacillus  of  typhoid 
fever  we  find  no  mention  of  tlie  Liosely-.iliied  lltttllus 
ioH  eommiimsj  nor  docs  the  author  appear  to  be 
acquainted  with  any  of  the  modem  methods  which  have 
been  resorted  to  for  its  diagnosis,  but  t-ontents  him?clf 
with  copying  a  long  passage  from  C^affky's  original  paper 
of  1886  in  wfi  :  li  the  statement  is  made  that  the  well- 
.known  potaio-test  serves  to  distinguish  this  microbe  from 
all  others.  Indeed,  the  transcription  of  long  passages 
from  the  .vi,rk;  of  other  authors  is  a  strikir.j  feature  in 
this  book,  and  inasmuch  as  such  extracts  are  not  printed 
In  dilferent  type,  the  reader  must  be  ever  on  the  alert  for 
the  small  inverted  comma,  in  order  to  know  whether  be 
has  before  him  the  words  of  Dr.  GrifHths  or  those  of 
some  more  or  Icsi  dis-m^uishcl  .iu-.l-.nniy. 

We  do  not  think  that  any  useful  purpose  would  be 
served  in  pursnlng  this  criticism  further,  nor  should  we 
have  referred  to  as  m,»ny  p-oints  .is  we  h.T.  c  tlonc  but 
that  we  have  such  iirutig  reason  to  htlicvc  thai  the 
ciKnlation  of  works  of  this  kind  among  some  sec- 
tions 9S  the  public  is  fraught  with  no  little  danger. 
It  is  by  no '  means  uncommon  for  persons  without 
any  special  qualification  whatever,  but  with  i>*i-nty 
of  cheap  assurance  and  a  smattering  of  inforina- 
tiqn  gleaned  from  aemi-popular  works  like  the  one  before 
us,  to  perambulate  the  country  under  the  auspices  of 
county  councils  and  other  equally  competent  bodies,  and 
to  deliver  discourses  or  even  write  books  on  sanitary 
and  hygienic  subjects;  so  that  if  the  sources  from  which 
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these  retailers  of  third-hand  knowledge  draw  are  grie- 
vously inaccurate,  it  requires  but  little  imagination  to 
realise  how  serious  may  be  the  consequences. 


TllERMOn  YNAMICS. 
Dit  Thermodfiutmik  in  tUr  Cktmie.   Von  J.  J.  van 
Laar.   Mit  einem  Vorwort  von  Prof.  Dr.  J«  H.  van 't 
Hoflr.   Ppu  xvL,  and  19&  (Amsterdam  and  Leipdg, 

1893-) 

I^VVENTY  years  ago  the  first  application  of  the 

second  law  of  thermfulynamirs  to  tlie  study  of 
chemica.1  phenomena  was  published  by  Horslmann,  and 
shortly  afterwards  the  whole  subject  wis  investigated 
by  Wiilard  Gibbs,  but  in  a  manner  so  general  that  his 
work  foiled  to  gain  the  recognition  of  physical  chemists 
for  man\  years.  W'ltliin  the  la'it  decade,  however,  pro- 
gress in  this  direction  has  been  very  rapid,  and  special 
branches  or  special  aspects  of  chemical  thermodynamics 
have  received  exhaustive  treatment  at  the  hands  ot 
van 't  HolT,  Le  Chatelicr,  Duhcm.  Flanck,  and  others. 
Hut  if  wc  except  the  novel  an  !  bnMi.int  exposition  in  the 
new  edition  of,  Ostwald's  '*  Lehrbucb  dcr  allgemeioen 
Chemie,"  a  Reneral  survey  of  the  modem  applications 
of  t!icrmoflyiian-)ic5  to  chemistry  has  hitherto  been  want- 
ing, and  It  ih  lu  supply  this  want  that  Di.  vati  Laar  has 
written  the  present  volume. 

The  first  half  of  the  book  is  concerned  with  general 
thermodynnmical  |)rinripies  and  their  application  to  the 
behaviour  of  g.ihcs  and  satur.itcd  v.ip.Mirs.  The  dc\  i,i- 
tions  from  the  Um:s  of  perfect  gases  are  considered  very 
fully  -  indeed,  at  inordinate  length.  As  Prof,  van 't  Hoff 
says  in  bis  preface,  the  work  is  alternately  text-book  and 
memoir.  Now,  while  this  method  of  treatment  may 
have  its  advantages,  it  entails  .m  luter  alji-eiic  e  of  balance 
between  the  various  parts  of  the  work.  It  appears,  for 
instance,  out  of  all  proportion  to  devote  a  fifteenth  part 
of  the  whole  bu  lk  to  the  discussion  of  the  formula  for 
the  vapour  pre^stiie  of  a  liquid.  After  making  his  way 
through  tbiriecu  pages  of  infinite  series,  differential 
equations,  and  determinants,  the  student  finds  that, 
when  judiciously  modified,  van  der  Waals's  equation  can 
be  made  to  c\]>rc^';  exactl)'  the  relaiioiiihiji  between  the 
temperature  and  piessuie  of  a  v.ipour  in  contact  with  its 
liquid-^a  result  ,10  t^ie  chemist,  at  least)  ijuitc  incom- 
mensurate with  the  trouble  involved  in  arriving  at  it. 

It  is  the  second  half  of  the  work  which  is  of  special 
inteiest  suiiL-nts  of  physical  chcmi-'r,  Beginning 
with  the  fundamental  entropy  principle  of  Gibbs,  the 
author  develops  the  various  equilibriura  equations, 
and  gives  a  general  proof  of  the  important  relation 
d  log  K  </T  =  Q  RT'.  Then  come  applications  to  concrete 
cases  of  dissociation  and  balanced  action.  The  "  tempe* 
ratore  of  transformation  "  of  phases  of  constant  com- 
position and  the  "triple  point"  are  next  folly  discussed, 
and  the  last  portion  of  the  book  is  orcipied  with  the 
behaviour  of  dilute  solutions.  Here  the  new  theories  of 
osmotic  pressure  and  electrolytic  dissociation  are  viewed 
from  the  thermodynamical  standpoint,  :n  mv  important 
constants  being  calculated  afresh.  The  depression  of  the 
freciing  point  and  of  tlic'vapour  pressure  m  solutions,  .1 - 
well  as  the  question  of  affinity  constants,  all  receive  adc- 
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quatc  treatment.  In  dijcussing  neutralisation,  however, 
ibc  author  has  fallen  into  a  serious  error.  On  page  178 
we  find  intulica  the  suteincnt  that  "when  a  base  and 
an  acid  are  mixed  in  equivalent  proportio«t  In  aqueous 
solution  they  aic  transformed  entirely,  no  matter  how 
weak  they  may  be,  into  a  salt  and  water."  This  is 
undoubtedly  erroneous.  A  solution  of  potassium  cyanide, 
for  example.  U  new  neutral,  but  always  contams  free 
po:ash  and  free  pr  issic  acid.  The  author  has  been  led 
into  this  error  by  assuming  in  the  construction  of  his 
equations  that  water  is  a  perfect  noii<>electrolyte,  «>.  is 
HOC  at  all  dissociated  into  ions. 

The  chief  defects  of  the  book  are  the  want  of  propor- 
tion already  alluded  to,  ani  the  too  b.iie  fnri:i.il  made 
of  treatment.  Fewer  formula;  and  more  text  would  bcaer 
suit  the  rcquiienients  of  the  average  student.  The 
typography  and  clear  arrangement  of  the  mathematical 
sections  of  the  work  are  admirable.  It  is  tO  berejrelled, 
however,  that  the  text  has  not  h.ui  ihe  advantage  of 
revision  by  a  German  proof-reader.  The  Dutch  com 
posttor  is  presunuMy  responsible  for  some  quaint  sped- 
mens,  of  Orrinn,  ,ui<l  oscillates  in  his  spelJinR  between 
antiquated  form  1  like  "  dasi, "  "  naiuniicb,  and  painfully 
pbonelic  renderings  such  as  *'gra6sch"  and  "  Kwadrat- 
wunel.** 

The  boolc  may  be  con6dently  recommended  to  those 

who  already  know  the  elements  ut'  [I'.crm;id\ natnits  ami 
are  desirous  to  learn  the  applications  of  that  science  to 
the  problems  of  general  chemistry.  J.  W. 


OUR  BOOK  SHELF. 

Diuussion  of  tht  I'rfduoi:  of  .\f(asurementi.  By  Silas 
W.  Holman.  (London  :  Kegan  Paul,  Trench,  Triibner, 
and  Co.,  Ltd.,  189;.) 

This  book  deals  with  a  subject  that  becomes  more 
impovtant  every  year,  and  its  applications  in  nearly  every 
science  are  both  numerous  and  necessary.  That  our 
means  of  accurate  measurement  have  reached  a  very  fine 
StagCt  which  is  dilhcult  to  exceed,  at  any  rate  to  a  great 
extent,  is  well  known,  but  results  can  be  made  of  far 
greater  value  when  subjected  to  a  thorough  discussion. 
In  astronomy  one  may,  perhaps,  say  that  such  discus- 
sions are  carried  through  to  their  fullest  extent  and 
solving  problems  by  the  methods  of  least  squares— a 
means  of  obtaining  the  most  accurate  values  for  the 
quantities  sought  alter— is  the  rule  and  not  the  exception. 
To  be  able  to  tind  out  the  precision  with  which  measure- 
ments have  been  made,  whether  by  means  of  a  yard- 
Jlieas  ji c,  llic  rirt  lcof  a  iucr:tli.ui  lU^truIIU■nt.  cir  anv  other 
mc.ins,  11-.  ;il  *ill  luiiea  ol  J^ie.il  ir.tcre^t  to  llie  -^tuilent  of 
Science,  and  the  present  woik  is  intended  cs[)c(  iaily  ,is  a 
ciHifsc  oJ  study  to  engineers  and  I'nr  smdcnts  of  puie  bci- 
eiivci,  to  present  in  a  clear  maiiruT  tlir  pnnr  iplcs  on  which 
iuch  questionsas,  What  accur.icy  is  desired  111  there*ult  ' 
With  what  accuracy  must  Ci  K  iiuhvidu.U  mcaMirc  lie 
obtained?  and  How  trustworthy  is  the  iinal  result  when 
obt.imed  &c.,  can  be  answered.  The  material  here  used 
is,  as  the  author  informs  us,  the  outcome  of  several 
years' teaching  of  the  subject,  and  a  study  of  the  volume 
itself  indicates  that  he  has  presented  it  in  a  form  that 
will  commend  itself  to  its  readers.  The  book  is  divided 
mainly  into  three  parts.  The  first  deals  with  the  treat- 
ment of  direct  measuieincnts,  the  second  with  indirect, 
and  the  third  with  the  determination  of  the  best  magni* 
tttdes  of  components,  la  the  beginning  the  various  sources 
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of  error,  in  diiferent  kinds  of  mcasnteinent,  are  pointed 
out,  and  the  reader  is  made  familiar  with  dctermioalc 

and  indeterminate  errors,  deviations,  general  laws  of 
deviations,  &c.,  terminating  with  two  iiilly<w<l»'ked  out 
examples  relating  to  the  balance  and  vollmeter  calibni- 
tion.    Part  ii.  gives  in  a  clear  way  the  methods  «f 

procedure  »iili  regard  to  indirect  measurements,  several 
example?  bcirf;  interpolated  illustrative  of  the  rules  de- 

srr)bcd  I  he  third  and  last  part  is  devoted  to  the  solution 
f  t  a  ceitain  class  cif  problem*,  which  deal  more  with  the 
use  (if  the  iiiiturnents  smh  which  the  observations  are 
itia  c.  ".han  '.he  (ihsrr\atioiis  themselves.  Thus,  frir 
insi.ir.f  f.  m  -.isiii^'  a  lan^^cnt  ^Mlv-niomcter  to  lind  the 
best  .Tn>;le  at  the  needle  which  »  dl  give  tlic  least  cmirs  nf 
reading.  This  and  several  other  problciDs,  taking  the 
cases  when  there  are  one,  two,  three,  or  more  components, 
are  thoroughly  svorke<l  out  The  book  CMIcludes  with  a 
series  of  illustrative  exaniplc:. 

Traitt'  Pratique     Analyse  thtmique  et  tie  Rtcherihtx 
To.x!.,'l.>K:</ues.    Par  G-  GuMn.    (Paris:  Geaiges 

Carr^,  1893.) 

This  book  differs  in  several  important  respects  from 
wdinarv  works  on  analytical  chemistry. 
The  first  three  parts  are  concerned  with  the  ordinary 
i  processes  of  qualitative  analysis — wet  and  dry  reactions, 
the  separation  of  group  precipitates,  &c.  As  special  lea- 
lures  of  these  sections  it  may  be  noled  llwt  colouied  ru- 
presentations  of  borax  beads  and  of  beadsof  microeosmfc 
salt  are  supplied,  and  that  the  reactions  of  the  rare  metals 
and  of  acids  such  as  bromic,  selenic,  butyric,  malic, 
tin  tonic,  vVc  .  which  are  b'-it  seldom  introduced  into 

text-hn'iks,  arc  fully  disci:S!-ed. 

After  a  short  section  dealirt;  wiih  :lie  qualita'dve 
analvsia  nf  ^.iscntis  subblatu  es,  tlie  a-ithor  deals  w  I'.h 
speciio&copic  methods  of  anaUsis.  in  tlds  part  ire 
described  the  various  forms  oi  speciroscnpc,  and  the 
modes  of  obtaining  and  observing  both  emission  nd 
absorption  spectra.  A  table  is  given  of  the  characteristic 
rays  in  the  emission  s])ectra  of  the  different  elements 
arranjjrd  in  order  of  their  wavc-iengths.  In  connection 
u  ith  ah-orption  spectra,  chlorophyll,  salts  of  didym;um 
and  erbium,  potassium  permanganate,  and  blood,  includ- 
ing the  treatment  ol  blood-stains,  arc  considered.  Both 
emission  and  absorption  spectra  are  illustrated  by  means 
of  coloured  charts. 

Fart  vi.,  which  is  by  far  the  most  extensive,  is  devoted 
to  toxicology.  The  conduct  of  chemico-legal  inquiries  in 
cases  of  suspected  poisoning  by  arsenic,  phosphorus, 
hydrocyanic  acid,  chlorofom,  and  chloral  are  first  given 
in  detail.  Then  are  considwed  the  gencfal  reactions 
and,  where  devised,  the  modes  of  separation  of  the 
vegetable  alkaloids  and  the  alkaloids  of  animal  injgin, 
the  ptomaines  and  leucomaines.  This  section  is  COm- 
pleled  by  a  full  and  historical  account  of  the  charac- 
teristic chetiiical  pro]>cr;ics  and  physiological  action  of 
the  princijjal  alkaUnds. 

Quaniuative  nieihods  only  tlnd  a  jilace  in  the  last  part 
of  ilie  book,  where  the  author  inti  uducrs  the  cxarniiiation 
of  potable  and  mineral  waters,  atul  the  estim.ition  <if 
(  hus,  Lrnns,  antl  sterls.  In  this  prut  the  apparatus  lwuI 
nethods  used  m  the  bacleriologicai  study  ol  water  are 
a' M)  included.  An  appendix  relating  to  the  preparation 
and  concentration  of  reagents  and  a  full  index  .ue 
supplied. 

The  prominence  given  to  the  reactions  of  the  rnrc 
metals,  the  introduction  of  spectroscopic  methods,  and  in 
particular  the  chapter?  on  toxicology,  make  the  work  a 
valuable  addition  to  the  literature  on  analysis.  It  m.ny 
be  noted,  however,  that  when  dealing  with  the  constitu- 
tion of  substances  like  the  alhaloids,lhc  author  occasion- 
ally uses  Cnmulie  which  are  as  yet  Car  from  being 
definitely  established. 
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LETTERS  TO  THE  EDITOR. 

Elilar  dots  mr/  AM  hinttetj  rapoHsHU  f^r  '.-n./jm  tx 
fs>.-  y  Kit  corrtsfondttls.     fft  thtr  njtr  •';  und^rtukt 

to   reiurn,  or  to  (orrttt^nJ  witk  ihi  uuiStii  vj,  itfttttti 
maHUStripti  intendtJ  J\>rthis  or  any  othtr  partoj  NAruRK. 
natict  itttiien  of  anenymouj  c^mmunuaiifHi.] 

IdentlAcMion. 

PekMIT  me  fo  make  in  your  cDlumns  a  few  remarks  on  the 
followiag  topic  :  — 

It  is  now  welt  known  that  the  Council  of  the  ItTitt^h  A«toctatiun 
hixvc  lately  inetnorlAli-ie'l  ihe  Sccrelnries  of  Slate  for  the  Ht^me 
r)c;)3rtmfTit,  Army,  Navy,  In'iia,  ant)  ihc  Colonics,  expre^ing 
an  dp  nil  ri  ill  i!  ihr  Anllmjp'inie'ric  metho'ls  for  Meniificaiion  in 
u-ic  in  ranee  and  elsewhere,  deserve  scri  jus  inquiry,  as  In  their 
efficiency,  the  cost  of  their  niAinlenance,  their  cencral  utility, 
an  I  the  propriety  of  introducinj;  them,  or  any  inivlitication  of 
them,  into  the  Crimin.il  Department  of  the  Home  Olhce,  into 
the  Recruiting;  Dtpartnicnis  of  the  Aimy'.m!  N'avy,  or  in  the 
Iinlian  and  Colonial  Administration. 

In  connection  with  this  suggested  inquiij-  I  hive  some  very 
recent  information  to  give  as  re!>Ar'ls  the  inclusion  of  finger  prints 
among  tbereeotdt  that  a  Imit  of  hcing  tuel'iillv  employeil  in  I'dlH- 
Int^.  Thitconveflient  term  hat  been  coined  to  express  the  prin- 
ciple of  the  Frendt  xy^teni,  invented  »or)  directed  l>y  Alphionse 
BenUlon,  of*  >  clurif^ing  a  n  i  h  ro  pomeiiic  reoord*  thai  each  can  he 
sorted  into  it<  owa  mtnral  4;roup.  jatt  Mcaeb  wmame  fall*  into 
its  alphtbetice)  place  ill  a  conimon  diieetory*  Ttlerc  nuij  be 
nranr  Smiths,  bat  every  Saiitli  will  be  iMind  among  the 
Snitlii  and  not  among  theBlOvnii,  Toitn  oay  badmbt  about 
tlM  exact  tpellmi;,  and  the  Smylhca  wilt  have  al<o  to  be 
searched,  l>ut  the  range  of  uncertainly  as  to  where 
lo  lool;  far  the  required  name  will  al*.^y^  lie  narrowly 
limiteil.  So  it  is  with  the  ordinary  anlhropo.iic;rl :  ^  ,  i  :  '  , 
so  also  it  n  with  tin;;rr  prints,  which  ate  as  vl  ,i;  r  l 
in  the  Kirn  h  sjNtem.  Tho^e  who  have  read  my  t>ook  on  the 
sul>;ect  will  recollect  that  the  index  letter*  ftir  fin|»'-r  prints  arc 
limited  to  a,  n,  r,  or  r.  a->  the  case  may  he,  for  the  two  fur. 
fin>;ers,  anilii,  /,  tc,  fi  i  tlio  n  i:ainin(;ei;>ht  di|{il».  These  pr  .iiKc 
such  comtiinatiotis  of  leu  l  :t  ci^  n<;  •-?/,  «"  ;  — '.  which  arc  ar- 
rant;ed  slphahetically.  1  ;.  ■  irii  if  \  W  r  lli  ittuv  lhi»  »yilem 
lies,  Jir;.l  m  the  sureness  wilii  winch  (liU'jrcril  in»tnicie<l)  per- 
wns  assign  the  same  inde«  letten  to  the  Mme  indifiercntly 
printed  set,  and  hrcnd.'y  in  the  degree  lo  which  the  sets  are 
diff-rentiatcd  by  their  o  iv-iliv  ill  m      N   .v  I  i  .uid  have 

examined  ■H>me  thoua,m'ia  ui  well  priijicii  sets  oi  i^iu  ienis  and 
Olhets  at  mv  laboratory  ;  hut  until  very  recently  I  ha<l  n  >  targe 
CollecUou  of  il!  (irintcd  sets  of  friiontrs.  This  want  has  l>een 
at  length  aupplied  in  the  foilowini;  manner,  bj  tefaich  I  am 
(o  CMnra  previous  concliuioos.  Lieot-Co).  Surgeon 
If«ainey>  whoie  eneigelic  fiirthctanoc  of  ecieBoe  and  art  at 

ti)rpore  »  well  known,  was  in  chaive  lait  year  of  the 
ahavajah's  magnificeDt  contribatiaa  to  ihit  laipenal  Institotc, 
sod,  havin]*  vUtied  mj  laboratory,  became  ancb  ititceealed  in 
fiagSf  prints,  and  prointsied  lo  sead  ma  a  collection  taken 
mm  the  i;a  -Is  of  Jcypore.  It  arrived  not  very  many  day* 
ago,  too  lare  to  l>e  alluded  to  in  my  recently  issued  supple- 
laenl.iry  chapter  "n  the  Decipherment  of  Kluiicd  Finiierll'tinti. 
It  conlains  nearly  a  lhou<iand  cards,  each  card  bearing  the 
lui])rtiuions  of  all  the  ten  digits  of  a  dirterenl  pervon.  They 
wi  '~  printed  by  pres«in(»  the  finger  first  on  the  pn<i  u^ed  for 
ill  ui^;  I  lie  office  stamp  and  then  on  the  cml.  Thi^  method, 
as  I  liiM;  n-r-ently  had  occasion  to  rn  -nt  .  ut,  Rives  far  inferior 
re•.tt^!<  !  •  I Ir  t  of  printers'  inlr.  ^  I  .r  .i»  Ihe  feypore  col- 
lection -h  'V  .  favosirable  tefaiia,  a  similar  coUection  printed 
in  the  w.<y  always  ttsed  ia  ray  labonlmy  would  give  itlll 
better  onr-- 

Con?ei|nt-ii:  ly,  the  Jcypore  collection  i*  particularly  serviceable 
for  atfH(»rij{  at  moderate  conclusions  ;  moreover,  their  number  | 
is  sufficiently  large  'o  justify  them.  My  assistant  rii  ii,!-.!  the  ' 
appropiiitc  inde«  letters  on  each  card,  and  I  compared  Uicia  with 
myowii  independent  delermlaation*.  Toe  result  wa^  very  favour- 
able i  our  readiii|;s  practically  agreed,  and  although  most  of  the 
priAls  were  faint,  or  b|«rred,orotiMr«ne  imperfect,  it  was  potsibic 
to  etaisify  Dearly  all  of  them.  This  aAords  a  Mraae  caofirmatioo 
to  my  btmerly  eaprcsscd  belief  thit  Ihe  method  «  finier  prima 
mast,  in  time,  come  into  nse  as  an  {n^iortanl  and  snppiemailafy 
aid  to  itrtUiutag*.  The  prooem  of  tatting  iIm  impreisiona  b  «a> 
tremdy  simple  after  it  ba«  been  leaml  and  the  small  bat  neces> 
sory  equipment  is  at  han>l.    At  the  aame  time,  there  Is  no 
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undressing  necessary,  and  nothing elseofahomiliating  chancter 
to  be  undergone  daring  the  biief  act  of  making  the  prints. 

I  shall  not  here  enter  upon  the  nnique  and  exlraordioary 
post  er  of  finj^er  prints  in  enabling na  to  determine,  irrespcctivelv 
of  age  and  gr  iwth,  whether  two  cicar  impression^,  taken  at  dif- 
fcren:  d.iie~,  were  or  were  not  made  by  the  same  finger  It 
iloes  not  de|K-nd  on  that  general  patten)  of  the  print  which  is 
the  basis  of  clas^ifica'ion,  but  upoa  the  namerous  fsirks  and 
other  details  in  the  ridges  lhal  compose  the  patterns.  This 
has  been  fully  ili  cussed  and  proved  in  my  two  books,  and  I  have 
nothing  new  to  say,  except  that  in  my  laboratory  I  have  now 
upwariliof  C""'p'ete  duplicate  sets  10  work  upon,  the  two 
members  of  each  of  which  were  takt-n  at  times  separated 
by  various  inlervnl  1  u  L;iri^  I  t  sM  i  ::  n  t  and  three  years. 
These  intervals  arc  too  short  to  i)C  of  miiuh  value,  but  the  C'^>1- 
lection  will  increase  in  importance  as  the  years  gi  y.  ;>n 
further  repetitions  of  prints  from  the  same  finger*  shall  iiiie 
been  maile. 

My  letter  is  already  1  mg,  so  perhaps  you  will  permit  me  on 
another  occasion  to  recur  to  the  action  of  the  Council  of  the 
brilish  .Association,  antl  to  indicate  the  ch.ar.ictcr  of  the  informa- 
tion regarding  ihe  etficicncy,  cost,  and  utility  of  {itittioiia^t, 
that  might  be  gained  with  Itllle  trouble  ulticially,  but  which  i» 
almost  beyond  the  reach  of  any  private  person  to  obtain, 

Frakcis  Galtom. 

Tbe  Publication  of  Ptayntcal  Papers. 

Mr.  SwiNBi-kNF  in  hif  letter  on  this  subject  has  omitted 
to  reOognise  the  cxiNtcncc  of  a  society  which  is  older  and  qoiie 
OS  important  as  the  Piiysical  Society,  I  mean  the  "  London 
Mathematical  Sodely." 

For  reasons  which  it  is  nnnecessary  to  enter  into,  I  fear  that 
an  impression  has  unfortumtely  got  abroad  that  the  [.'jodon 
Matlieina'ical  SMcieiy  is  an  institution  which  exists  solely  for 
the  advancement  of  /«/<•  mathematics.  No  greater  error  could 
he  ?r:nr*.;  ;  r  wh?.tcvcr  may  have  liecu  the  case  in  the  earlier 
'  i\-  '  '  !  ■  I  M,  the  Council  for  sonic  years  p.\st  have  been 
InPs  aluc  lo  (he  importance  of  doing  evcrylhnig  llicy  can  to 
riu  Hirage  iiiathcmatical  physics,  and  to  induce  phj.'icists, 
whciher  members  of  the  society  or  not.  to  communicate  pa]>er* 
on  mathrmatical  physic*.  In  shot  I,  Ihe  po'icy  of  the  council 
at  the  present  lime  is  to  ende.avour  to  hold  the  tialancc  evenly 
between  the  two  branches  of  matbsmatics,  and  not  tO  fitVOOT 
the  one  more  than  Ihe  other. 

The  policy  of  the  society  is  slill  further  exemplified  by  the 
fact  that  on  the  last  two  occasions  the  De  .Morgan  medal  has 
been  awarded  alternately  to  a  matlirmalical  )'hysicist  aii<l  to  a 
pure  mathemaliciaa  ;  and  during  the  discussion  which  look 
phiee  in  connection  with  the  last  award  to  Prof.  Klein,  several 
members  of  the  conncil  expiesied  a  hope  that  this  practice 
would  be  followed  in  foinn  jean. 

A  sdentiSe  newspaper  like  NATWBi^scaicety  suitable  liar  the 
publication  in  txtenta  cf  papers  relating  lo  malhesutical 
physics ;  but  it  may  be  well  to  point  oet  that  the  London 

Matbemalical   Society  ]>rcsrntS  COnttihutOfS  of  papers  with 

twenty  five  ;<<i?«iM«(  copies,  wheivas  the  proprietors  of  the 

I'liil^njphia'  Mi'::>-dnt  refoic  to  present  gialuitDjs  copies  or  to 
remtincfaie  contiibulors  In  anyway  whatever.  Moreover,  the 
Proceedings  of  the  Society  can  be  porchased  by  the  public, 
whilst  (according  lo  Mr.  Swinbumel  those  of  the  Physical 
Society  cannot.  AKo  al>stracis  of  papers  read  at  the  meetings 
of  the  London  Mathematical  Society  can  always,  if  the  author 
wishes  it,  be  published  in  N  STi'ttr.  snd  can  thus  be  at  once 
brought  before  the  rj      •    f  tl.e  «-.t  titiiii  |  ublic. 

It  will  thus  be  seen  that  the  London  Mathematical  Society 
offers  greater  advantages  to  contributois  than  the  Physical 
Society  or  the  rfii'ase>p>tif<tl  Mii.'azitu  ;  and  when  this  {.ici  is 
once  iccognised  I  s-trr  lu  i  .  !,  i|  r  that  phyi>ici»ls  will  not  tinad 
aloof  front  the  Society  in  the  way  that  many  of  them  have 
hitherto  done.  A.  B.  BASsEr. 


ASioiple  Rule  for  finding  the  Day  of  the  Week  corre 
spending  to  any  given  Day  of  the  Month  and  Year. 

Mr,  11.  W.  W.,  in  NATt^tiE.  vul.  xlvii.  p.  509,  give*  a 
simple  rule foelinding the  day  of  ibc  week  c<>ircspunding  to 
any  given  date.  It  seems  that  this  rule  ooald  be  made  still 
mof*  simple:  Thus,  let 

A  =  number  of  tbe  given  year. 

B  s  number  of  the  day  in  the  year. 

C  B  number  of  leap  years  from  A.I1.  i  to  tbe  beginning  o! 
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ihe  given  yfar — (A  1)  4,  iif^^'iccting  ihc  remainder. 
Ailil  ihcic  numl  crs  together,  .uni  iroui  \\m  toial  sublines  D  =  the 
nauilirr  of  secular  year",  which  were  ordinary  years  (too,  20O, 
300.  500,  &c->.  The  sum  \%  then  divicteJ  by  7,  and  the  reaiainder 
is  tb«  day  (A  (he  week. 

Eaample :  June  18,  1815.  1815  +  169  +  4J3  14  -  2413  ~  7. 
The  KautBdcr  >  1,   TlMnrave  the  day  »  ^mlay. 

This  method  bold*  Rood  for  ceotiiiv  leeotdiac  lo  the 
Greeorieo  Calendar.  For  the  fnfinii  KckoDWie,  the  rale  it  the 
■ame,  oalf  we  nuwt  emit  the  nmiiitMr  D,  and  write  —  4  is  iu 
place.  The  rule  U  then  good  without  any  change  for  any 
eentury. 

Examiilc  :  Oct.  I4,  I066.  +  387  +  «fi6-  S  »  l6t7-S-  7. 

The  remainder  a  o  =  71b  day,  SillUjB^'  C.  BRAUK. 

MarUwcbciBt  lioheaue,  Jane  15. 

The  Ftmdamental  Axioms  of  Djraanu'ea. 

PtOK.  Lodge  l  N' A  M-Rii,  i>,  1741  ni.iinlain".,  in  opijosilion  |o 
•By  correction,  tl  .t  voui  :cp')fl  01  h^s  rt  rcn'  |:a|n-i  nn  Jynnmical  \ 
axiomt  wa»  atC'.K.iip  m   mikin.;  iMilovviri^  ^'itttncot  ; —  1 

"  Dr.  MactjtCjiuf  olgi-.  l-  :o  the  authi>c'>  (It  linn;' m  i  f  cnirTgy  as  ' 
the  name  given  to  • » '>rk 'Idtc'  .m  l  ci.'n'.tnd.  ih.ii  '.hn  Jcui-  , 
tion  anomes  conservauuQ       He  eitc»  ni  pruol  llic  hrs;  two  1 
page«  of  my  paper  in  the  February  number  of*lhc  Phil. 
These  pai^ci,  however,  ooiu.iin  no  reference  lo  this  dcfiiuuiji), 
bat  a  dilCOMion  of  his  de6oitioo  of  energy  at  tht  tfftd  ef  uvri 
J^m,    The  deboitioo  of  energy  as  a  naae  (;iven  to  wurk  done 
is  diimtad  <m  the  ftmrtb  piv*i  wheie  the  following  wilt  be 
Unaai "  In  a  •eeoad  veniea  of  ihcaNove  argumeni  Newton'* 
thbd  law  and  oonlaet  aetloa  mrr  Hie  fHip  uiumftmu  madt . . . 
The  de&nitioa  of  energjr  in  thtt  argaoMM  k  qnile  difeient 
from  that  of  the  earlier  paper  :— '  I£nergy  i*  that  which  a  bodv 
tcies  wh«rn  it  doei  work  ;  and  it  is  to  be  measured  at  aancii- 
caily  equa]  to  the  work  done.'    There  is  here  no  reJeraace  to 
worktnc'pL'wer.    Loss  of  energy  is  limpJy  a  aynonjm  for  work 
4one  by,  and  yain  oi  energy  for  work  done  on.'' 

J.  C.  If  AcGtwoft. 

Koyal  Society,  Eilinbttrgh,  Juae  aj. 


ArtiMic  Itowa  of  Elm*. 

In  yourNo'e'.p.  182,  June  2J,  you  soy  (h.it  "«  correspondetit 
deiirea  to  know  where  to  find  any  celebrated  and  artistic  hedge- 
fowi  of  elat  wHbinaboat  thirty  or  forty  mtle*  of  London." 

If  he  will  travel  down  to  Sittingtwame,  which  is  about  fbrty- 
&*•  Bik>  bf  rail,  and  lira  ntilca  let*  by  raid,  fnoi  London, 
be  can  tee  tone  fine  elm*  on  the  toath  and  weat  boand*  of  the 
Mwnton  Rectory  PHtnm,  locally  known  as  the  Park. 

The  MMthem  toll  of  elm*  is  a  triple  row  about  130  pacec  in 
length,  the  western  toll  of  elac  is  on  Gate  Hill,  and  is  a  double 
row  about  212  paces  in  length.    These  elms  mu»t  have  b:en  . 
plaotcd  before  iliiit  Century.     Deing  on  elevated  land  they  are  | 
well  seen  from  considerable  distances  in  the  neighbourhood. 
Sini^larly  enough  ihcy  do  not  belong  to  the  gl  be.   I  he  southern 
toll,  however,  l)e!ong»  to  the  patrons  of  the  livini;,  and  the 
western  loll  to  my  predecessor,  the  Rev.    |.  S.  Hoarr,  who 
tiurchased  them,  with  the  land  they  stand  nn,  from  the  laic 
Sir,  Twopenny,  of  Woodstock,  TnOStall.     I  have  not  ye;  ba  n  i 
aMr       I  rrsiia'te  the  jMttoni  of  the  living  to  purcha-i-  ■\:r_m 
{{om  the  prc«ei»i  owner.  Alex.  1'KUUan. 

KntMon  Rectory,  Sitlinghonine^  Jane  ty. 


Soaring  of  Hawk. 

Tm  resi'lHMtfa  in  which  I  now  am  stand*  close  to  the  c^e  of 
a  piccipilOB*dcicent.  There  is  a  covered  verandah  in  front,  and 
we  are  nearly  9000  feet  above  the  sea.  I  have  jusi  seen  a  hawk, 
or  vulture  bawk,  circle  r»und  three  linie^  over  the  precipice. 
7'he  wh'ile  time  its  wm^s  svcrc  mo'ionless  (to  the  sighi  i.  Its 
first  circle  w.^4  on  a  Jcvcl  wiih  me.  the  iedmd  wa.t  lnuhtr,  the 
ihiid  u.as  unqucitiuniibly  higher  s'.ill.  Ai  I  sat  I  cuuKl  see 
both  the  cumitfete  ^lr^t  and  iecood  circUn.  Tu  »ec  lh<.-  Inst  I 
ehonid  have  had  to  to  the  edge  of  the  verandah.  This  .ip- 
peari  to  be  a  cleat  cite  of  rising  circles  wiijiinu  {.ii^piient) 
motion  of  ll  e  win^s.  I  have  seen  ihc  same  thing  from  the 
piaioB,  but  have  not  been  so  sure  of  the  fact  observeU.  There 
it  a  light  wind  blowioga  lencely  moving  the  tree*. 
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The  jLiri  (..f  citlIc  .'^.c.ir  me  was,  in  the  C.i a  ami  sccun', 
case«,  wiiiuu  a  few  /cci  ot  »heie  1  »at,  the  thud  mm  the 
roof  of  the  verandah,  and  OVtOf  my  line  of  sii<ht. 

Cbaogta  Gall,  May  35.  F.  C.  ConstaDLK. 

Carrier  Pigeons. 

Pl«Oi'.  Mahkv  states  in  his  ".Aiiiur.l  .Mtehaiiisw,'"  p.  214, 
"that  a  bird  which  has  Iravcrvcd  n  a  MOglc  flight  a  distance  of 
ti fly  league*  iwhich  it  se»nn  in  lo  \\itf!oi!t  taking  any  food) 
weighs  only  .1  :ew  giam^i^cs  U-^s  lhan  n',  its  ii  -j  Mitaie."  I 
shall  be  f;r;itr-fiil  vi  .iny  of  your  tcadtis  whu  will  infoim  me 
where  '  vi  Icmrc  i  f  tliK  is  to  be  found.  The  enormous  amount 
of  food  consumed  by  birds  would  seem  to  show  that  Ihe  pro- 
«o**i*efio*B  end  repair  goon  in  their  bodies  with  great  lapidiiy. 

F.  W.  liEAOtLav. 

Haihyboiy  College,  Hertford,  Jnae  ay. 


A  Method  of  obtaining  Glochidia. 

Tkk  Gloebtdia  of  Anodoo  are  not  .ilway*  easy  to  obliUo. 
They  appear  to  he  retained,  and  shed  only  when  tish  arc  swim- 
ming near. 

Tadpule*  have  the  same  influence  as  fi*ti,  nn  l  a  ^  >  .!  supply 
of  Glochida  may  he  obtained  by  examirtmc  i!  l  'n.il^  of  !ad|Hj!es 
swimming  in  a  di.h  in  which  a  few  Anod-jni.  have  b«sn  placed. 

G.  I'.  L>AaxBi.L.SMnrH. 

60,  St.  Michad'a  HiU,  BriMol,  June  36. 


A  NEW  STATUE  OF  ARAGO. 

IN  this  country  the  prevailing  opinion  is  chat  the  works 
ofniiian  of  scieiun  furnish  the  best  monument  to  his 
memory.  Though  Mmethlng  cat)  be  said  in  favour  ol 
that  principle,  the  restriction  of  its  nppHention  to 
■tndents  and  interpreters  of  nature  ia  by  no  mMBi  justi- 
fiable. Bat  a  **  look  around  "  at  the  statues,  and  tablets, 
■nd  Qther  maiks  of  puUtc  appreciation,  ehotr*  that  a 
man't  greatncN  if,  in  general,  not  meamrnd  bjr  bU  sdeii- 
tific  labours.  They  do  theae  things  belter  in  Fnoce. 
Tboee  who  honour  a  man  and  his  works  desire  to  praclaim 
his  fame  in  the  market-place,  so  (hut  all  may  know  that 
he  was  a  giant  among  men.  Passers-by  are  thus  brouijht 
to  a  knowletigc  of  deeds  that  they  wot  not  01,  .in'i  they 
see  th.it  a  li(e  devoted  to  science  is  one  to  be  cnnil.iicd. 
Thoughts  of  this  kiiul  i\.i(ril  thi-niiclv  <■-■,  upcir.  i:s«hcr. 
it  was  announced  a  levi  '..cck?  that  a  statue  lo  Aiago 
had  been  unveiled  in  I', ins 

Fourteen  years  ago  k  at^uic  to  Ar.ifjo  was  erected 
at  I'erpignan,  near  his  birthplace,  atul  in  i- 
was  decided  to  commemorate  the  centcnai-y  of  his 
birth  by  r.itsing  tlic  funds  for  erectmn  a  statue  at  Paris. 
A  comiiiittee,  having  the  l.ite  .Admiral  Mouchez  for 
its  president, «  as  then  formed,  and  an  appeal  for  subscrip- 
tions was  made.  Thanks  to  the  contributions  from  the 
State  and  tbe  Municipal  Council  of  Paris,  the  necec* 
sary  money  wa«  soon  raised,  and  M.  (Jliva  waa  com- 
missioned as  ihe  sculptor.  The  statue  has bectl  COmpleUKl 
for  some  time,  and  it  would  have  been  unweiled  last 
summer  but  for  the  death  of  the  artist,  and  later,  of 
Admiral  Mouchez,  who  was  the  prime  mover  in  tbe 
matter. 

The  inauguration  of  the  atalu*  at  the  bade  of  the  Paris 

Observatory  took  place  under  M.  Poincar^,  Minister  of 

Public  Instruction,  on  June  11.  Among  those  present 
were  M.  E.  Arago,  French  Ambassador  at  Berne,  and  son 
of  tl  r  M  nowned  astronomer  :  Ti^tcrand,  the  director 
m  tlic  I'aris  ( )bservatory  ;  M.  Coriui,  M,  lluel,  repre- 
senting the  Prefect  of  the  Seine  ;  and  M.  Muzel,  vice- 
president  of  the  Municipal  Council  nf  Pari-i.  Each 
of  these  Kcntletnen  dwelt  in  euli)>;istic  terms  on  the 
career  of  Atago  as  a  public  man  as  well  as  a  man  of 
science.  "Arago  introduced  physics  into  astronomy," 
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said  M.  Tisserand,  "  and  gave  it  a  permanent  place.  Re-  | 
fore  him,  astronomers  concerned  themselves  chiefly  with 
the  movements  of  stars  and  members  of  our  planetary  ' 
system,  seeking  to  explain  them  in  their  minutest  details 
by  the  law  of  gravitation.  Arago  studied  the  nature  of 
heavenly  bodies,  and  the  character  of  the  phen  imen.a 
continually  exhibited  by  them.  The  polariscope  showed 
him  that  the  glaring  surface  of  the  sun  is  gaseous,  aixl 
gave  him  important  information  as  to  the  light  of  comets. 
Another  application  of  physical  methods  furnished  him 
with  a  precise  means  for  measuring  the 
diameters  of  planets  or  determining  their 
magnitude.  Nothing  is  more  ingenious  than 
his  explanation  of  the  scintillation  of  stars, 
founded  upon  the  remarkable  properties 
Fresnel  found  to  be  possessed  by  rays  of 
light.  Arago  ought  truly  to  be  considered  as 
the  founder  of  a  branch  of  astronomy — physical 
astronomy— that  has  since  been  remarkably 
extended,  for  it  was  he  who  pointed  out  the 
itnportance  that  would  accrue  from  the  appli- 
cation of  photography  to  the  study  of  celestial 
bodies.  He  was  not  able  to  foresee  the  day, 
however,  when  chemistry  would  enter  into  the 
domain  of  astronomy,  and  we  should  be  able 
to  discover  their  constitution  ;  spectrum  analysis 
has  only  been  discovered,  in  fact,  since  the 
death  of  Arago." 

"  An  example  will  give  an  idea  of  the  per- 
spicacity of  Arago.  It  is  generally  known  that 
about  the  end  of  last  century  France  took  the 
initiative  of  the  metrical  system  and  made  it  an 
international  thing  by  connecting  the  metre 
with  the  size  of  the  earth.  Hut  our  globe  is 
cooling  and  contracts,  little  by  little,  in  the 
Course  of  centuries,  so  that  the  unit  of  length 
is  rendered  liable  to  slight  changes.  Arago 
thought  that  a  minute  study  of  the  light-rays 
th.nt  come  to  us  from  the  sun  and  stars  might 
furnish  a  rigorously  constant  unit  of  length, 
connected  not  with  the  earth,  but  with  the  stars 
—  a  sidereal  metre  of  some  kind.  Well,  this 
beautiful  idea  was  realised  a  few  months  ago 
by  Mr.  Michelson,  at  the  American  Bureau 
of  Weights  and  Measures."  M.  Tisserand  also 
dwelt  upon  the  influence  that  Arago  exercised 
upon  his  pupils  and  the  comprehensive  character 
of  his  literary  works.  M.  Cornu  followed  with 
an  account  of  Arago's  investigations  in  experi- 
mental physics,  and  after  slating  his  work  in 
connection  with  the  exfxrimenttim  crucis  of 
the  emission  and  wave  theories  of  light,  said, 
"  If  we  come  to  terrestrial  physics, meteorology, 
or  industrial  applications  of  steam  and  elec- 
tricity, we  always  lind  Arago  in  the  front  rank 
with  new  ideas.  Of  an  indefatigable  activity, 
in  science  as  in  government,  he  was  present 
With  all  the  resources  of  ins  powerful  spirit,  with 
the  ardour  of  his  generous  heart,  especially 
where  there  was  a  great  work  to  direct,  a  just 
c  luse  to  defend,  a  social  evil  to  fight,  and,  at 
the  call  of  duty,  a  peril  to  face.'' 

The  character  of  the  statue,  which  is  in  bronze,  is 
shown  in  the  accompanying  illustration  from  La  Suture. 
Arago  has  his  face  turned  towards  the  observatory. 
The  pedestal  on  which  the  figure  stands  is  also  in 
bronze,  and  bears  the  simple  inscription  "Francois 

AKACO,  I7S6  1853     SOUSCRII'TIO.N  N A TloNAI.K."'  Men 

of  science  throughout  the  world  respect  the  name, 
and  their  French  ii>n/rhes  revere  it.  Those  who  have 
dune  homage  to  the  man  by  thus  assisting  to  per- 
petuate his  memory  are  themselves  honoured  in  the 
act. 

NO.  12.^6,  VOL.  48] 


MODEhW  MVCO/.OGiV 

IT  is  not  often  that  a  great  and  industrious  investigator 
lives  to  see  his  chief  work  so  far  completed  as  Prof. 
Brefeld  has  done  ;  and  still  more  rarely  to  find  an  enthu- 
siastic exponent  of  all  his  views  so  willing  and  so  capable 
of  putting  them  before  the  public  as  Dr.  von  Tavcl  here 
proves  himself  to  be. 

It  is  hardly  thirty  years  a^o  since  the  late  Prof,  de 
Bary  of  .Strasburg  showed  th^t  the  study  of  the  fungi. 


up  to  that  time  a  chaoi  of  statements  m  which  the  stu- 
dent usually  lost  himself  hopelessly,  was  capable  of  being 
mide  not  only  a  very  scientific  and  impioriant  branch  of 
Botany,  but  also  a  very  interesting  one,  and  that  there 
were  already  workers  in  the  field  —  especially  the 
Tulasn'js— who  were  showing  how  to  do  this,  by  patient 
and  th  )r<»ugh  investigations  of  each  species  that  coulJ  be 
properly  s:udicd. 

Ue  Bary  himself  founded  a  school  of  exact  inquirers, 

'•■V»ni:«!chenJe  Mar,  lio1o^'«*dcr  By  Dr.  F.  Voo  Tavtl 

(J«aa  :  Ft-Mrhcr.  ifg>  ) 
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whoM  brilliant  dbeoveriei  on  the  natura  of  p«iaaiti>ai 
and  die  developcnent  of  the  fun^,  and  above  aU,  the  pro- 
poundittg  and  tatting  of  intelligent  theories  to  explain 
the  CkU  observed,  will  never  be  forgotten. 

Brefeld  was  driven,  at  an  early  period  of  his  investi- 
gationB,  to  ilitTer  entirely  from  De  U.irv  reg.ird)tig  a  fun- 
damenul  point  in  the  morphylogy  uf  the  funvji.  Certain 
organs  discovered  by  De  Bary  in  the  simpler  ascotnv  - 
cetes  were  regarded  by  him  as  morphologically  sexual 
organs,  and  in  later  years  the  doctrine  of  the  sexuality  of 
the  fungi  became  a  central  pivot  around  which  the  whole 
question  of  the  morphology  and  evdudon  of  these 

rc-markable  cryptogams  turned. 

A'i  is  well  known,  Ue  Bary  showed  that  tf  his  interpreta- 
tion of  the  facts  was  right,  we  have  the  principal  groups  of 
the  fungi  ascending  along  one  main  p.ith  of  aevelopment. 
Starting  with  the  T'hycomycttfs,'*t\\\c\k  include  the  mucors 
and  the  fungi  of  the  potato-disease  and  vine-disease  (and 
which  are  so  obviously  allied  to  certain  green  algae  that 
it  was  impa«aible  to  doubt  that  these  lower  fungi  are 
derived  from  green  algae;,  the  main  path  of  evolotion  was 
traced  through  the  lower  ascomycates*  sitdi  as  the  fungi 
of  the  hop-disease,  and  the  higher  members  of  the  same 
acriea— ergot  of  rye,  the  Urch-diaea!te,  &c.,  aiul  loud 
to  end  ia  the  Ucedineae  or  **  rustt,*and  basidiotnyceieB— 
the  mushrooms,  toadstools,  and  puff-balls,  &c. 

From  this  main  series,  brandies  were  regarded  as 
given  out  at  various  points,  as  the  Lhyirttiia^tcF.  Ustila- 

/^Mca—tht  "smats"aod''b«niu''  of  oer  cerealsi  Ac— 

and  so  on. 

iJe  Har\  pointed  out  very  clearly  that  the  most  .istonish- 
ing  morpholoj{ic.al  phenomenon  observable  in  the  fungi 
is  the  gradual  Joss  of  first  finu  tional  sexuality,  ami  then 
of  even  the  last  traces  of  sexual  organ?,  as  we  ascend 
from  the  lower  to  the  higher  fungi. 

Brefeld— and  it  should  be  stated  that  the  book  before 
us  is  almost  entirely  an  admirable  short  edition  of  Bre- 
feld's  ten  large  volumes— maintains  that  De  Bary  and 
his  pupils  were  wrong  in  iMaipreting  the  organs 
of  the  ascomycetes  in  question  as  sexual,  and  that  the 
lose  of  sexuality  among  fungi  oocurs  mocfi  sooner  than 
was  supposed.  The  sexual  oiigans,  in  fact,  disappear 
within  the  limits  of  the  Pkytomytetes  themselves,  and 
De  Bary's  aseocarp  and  poUinoffittm  lose  all  the  sig nili- 
cnnce  hit  hypothesis  assigined  to  than. 

But  De  Barjr's  chief  mistake—into  vkidi  be  was  led 
bjr  the  above  interpretation  of  his  own  observations- 
was  in  dsriviog  his  ascomycetous  series  from  the  wrong 
branch  of  tkt  Pkycomycett$.  Instead  of  their  origin  being 
from  the  Pcronosporce  iOomyietcs]  the  asroinycctcs  are 
derived  from  the  Zyxiomytetds,  thc;r  line  of  descent 
passing  through  a  group  Lontaiiung  l'f\<t:>iny,  i' ,  and 
Tkt'tb.i'ui,  and  which  gro'jp  I'.refeid  trrms  the  licmi- 

asci. 

The  oomyceles,  indeed,  are  regarded  as  leading 
no  .vhere,  except  to  the  ricMy  InanelMd  gsnera  which 

compose  if. 

While  the  as-oniycelps  represent  an  enormously 
branched  and  successful  series  of  forms  which  have 
specialized  the  type  of  the  sporangium  more  and  more, 
the  basidiomycetes  (in  which  the  author  includes  urc-  ' 
dines)  have  come  off  from  another  group  of  zygomycetes, 
and  have  specialized  the  ^onidiuin  as  their  type  of  repro- 
ductive organ.  I  hc  half  ^  ay  group  along  this  line  is  the 
Ustilaginea:,  and  Brefeld  terms  them  Uemibasidii, 
accordingly. 

The  eronnds  for  tliese  revoitttionary  views  caoQot  of 
coarse  be  explained  In  a  review.  They  depend  upon  the 
mmMiou  new  facts  brought  to  light  by  the  untiring 
devotion  and  industry  displayed  in  the  Munster  labors- 
toi7,  and  which  are  very  clearljr  described  and  iltnstrated 
in  the  book  before  us. 

A  number  of  new  forms  have  been  disrnvcrc  l,  of  which 
the  simple  Ascoidta  rubtscens  is  an  interesting  example. 
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Very  instructive  types,  as  yet  unknown  in  text-books, 

are  ThikMus,  Pilacre,  TamtnUlUt,  Ty/Mtma,  and 
some  others  ;  owing  partly  to  the  new  facts  brought  out 
regarttotg  them,  and  partly  to  the  suggestiveness  of  the 
new  views  as  to  their  morphology,  such  forms  bid  fair  to 

become  as  well  known  in  future  hand-books  as  .l/lWW« 
Pti(i\'<fihiei  J,  and  Ai;iirt\  us,  are  in  those  of  to  day. 

The  generalizations  regarding  the  comparative  mor- 
phology of  the  reproductive  organs  of  fungi  as  a  whole 
arc  distinctly  an  advance,  and  show  a  delightful  gleam 
of  light  leading  to  freedom  from  the  chaos  of  terms  the 
subject  has  laboured  under:  "pycnidia"  and  "spermo- 
gonia  "  dt5appear  as  surh  -  they  arc  merely  chambers  in 
which  conidia  arc  developed  \ion:,f:\-n-/t  i^ihl,),  the  ger- 
mination of  numerous;  spermatia  by  Drcfeld  and  others 
having  established  the  conidial  character  of  those  mys- 
terious particles,  tiM  spermatia. 

The  authm's  views  regarding  Chlamydt'Spores  will 
probably  cause  surprise  to  many  who  have  not  followed 
the  progress  of  Brerdd's  work  during  the  last  few  years. 
If  these  views  are  accepted,  the  »nincipal  "spores"  of 
Protomyces,  the  Ustilaginta,  and  tee  Ure^tua  are  all  to 
be  interpreted  as  CUamftlot§art$t  homokfons  with  the 
resting  spores  of  Mucor ;  even  more  startlmg  is  the  dis- 
covery nf  such  Chlamydospores  (ioclttdtng  "  oidia"  and 
"  gemmx  ")  among  the  higher  ascomycetes  and  basidio- 
mycetes,  novelties  which  are  only  equalled  perhaps  by 
the  rich  series  of  true  conidial  spores  found  in  the  latter 
group. 

/.opt  s  work  on  fungi  had  already  jirepared  us,  in  1890, 
for  some  of  tlie  changes  which  these  liiscovcries  enta;l, 
but  Zopi  was  not  prepared  for  anything  like  the  revolution 
which  Von  I  a\  el  lias  accepted — and,  indeed,  so  great  a 
change  of  front  u  as  im[)ossil>!e  before  the  pablication  of 
lirefi-ld'-s  n:nth  and  tenth  NoUimes. 

The  new  "  (  unparalivc  morphology  of  the  fungi  "  cer- 
tainly ofTcrs  many  advantages  m  the  s.ni;  lificaiion  of  our 
views  as  to  ilic  nature  of  the  spore,  and  promises  to 
remove  the  bone  of  contention  which  this  item  has  always 
offered  to  mycologists.  We  are  asked  now  to  accept 
the  following  view.  There  are  four  types  of  sporogenous 
organs  in  fungi  :— (i)  The  sexual  spore,  only  met  with  in 
the  lower  fungi  {Phycomyntcs),  as  the  zygospore  and  the 
oospore,  and  gradually  losing  the  sexual  character 
within  the  group,  (a)  The  endosport,  formed  asexoally 
in  a  sporangium,  and  occurring  as  (oospores  (Perono* 
spores,  &c.),  sporangiospores  {Mttccr,  TktUMut^  &c.), 
or  ascospores  (all  ascomycetes),  the  ascos  being  merely 
a  sporangium  of  definite  shape  and  site,  and  containing 
a  definite  number  of  eodospores.  (3)  The  tOKUium^ 
which  starts  as  a  one-spored  sporangium  where  tkt 
sporangia!  wall  an  i  t'l.it  ^'f  the  l  >ntained  spore  fuse^ 
illustrated  by  the  '  yeasts'  of  L'stilaginea:  and  many 
ascoinvceic-,  ihu  "spond.i"  of  Urcdincc,  and  tlie 
"  con-.dL.i."  •'  st)  lospMircs,"  "  sfiiTmati.!,"  of  L'redineA" 
and  aicoinycelcs.  I'he  "  B  nulinin''  is  niorcly  a  special- 
ised coniriispli  ire  where  the  poiitian  and  number  of  the 
t"i>/»/</<Vi  ("  b.isidiuspoids  ■'  ill t  constant,  and  true  conidia 
occur  in  the  group  in  addition — e.g.  Heterobasidion, 
Tomentella,  &c.  Indeed,  it  is  the  play  on  this  type 
leading  to  gradual  specialisation  which  characterises 
the  whole  Basidiomycetous  series.  (4)  The  Cklamydo- 
sport,  which,  in  the  form  of  the  type  or  of  so-called 
"oidia,"  "gemm*"  occurs  generally  in  all  the  series, 
ami  becomes  specialised  into  "fructifications"  in  the 
/  'rc  iineit. 

This  is  perhaps  a  fair  sketch  of  the  central  ideas  of  the 
new  school,  though  it  by  no  means  summarizes  or  even 
meatimia  doeens  of  other  interesting  points  brought  out 
in  the  book  Ottder  review,  such  as  the  remarkable  evolu- 
tions 4rf  the  sermination--/^.  in  Ntctria—<A  the  conidio- 
phore— m  PtMtxa—of  the  conidium,  the  basidium, 
the  ascus,  &c. 

Inconclusion,itinay  he  pointed  out  that  although  Von 
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Tavel  writes  more  fairly  with  regard  to  the  woik  done  by 

other  schools,  and  has  wisely  Avoided  the  bitter  methods 
adopted  by  Hrefeld  towards  De  Bary's  pupils  in  sonje  of 

his  voliiniL---,  (here  siil!  sccins  to  persist  a  tone  of 
undcr-v.Thint ion   of  iht-  work  ot  tlie    Sttasburg  school. 

After  ali,  ii  shiiuki  ne\  cr  be  forgotten  that  unless  De  . 
Bury  and  his  impils  Imd  iuUowed  up  the  clu?— how-  • 
ever    f.ilse    it    uiay    prove  — of   the   "sexiiility  '  of 
the  ascnnu  f  etc-,  the  matter  have  h;ul   u>  be 

iftvestigaicii.  And  '.he  f.xct  ".li.i!  tlie  Munstei  scliool  is 
enabled  to  explain  the  phenomena  seen  in  u  new  sense  ' 
proves  how  valuable  De  Bary's  careful  observations  were. 
Moreover,  however  probable  Breleld's  view  of  the  origin 
of  the  ascomycetous  series  is — and  it  is  now  the  clearest 
Story  yet  put  forward — mftny  of  bis  own  facts  show  that 
.the  impossibility  of  De  Bary's  view  of  %  sexual  origin, 
now  lost,  of  the  ascocarp,  is  by  no  means  proved.  Brefeld 
insists  that  the  simplest  ascocarp  {e.g.  TheM«!us)ia&y  be 
derived  by  suppressing  the  stallc  and  wilbdrawing  the 
sporangium  of*  form  hke  AfartttrfU*  into  tiM  Investing 
barren  fajrphe  at  its  base  ;  but  the  ffigPU  of  M«nitr*i/a 
aUo  has  investing  hyplue,  and  it  would  not  be  poing 
mncb  further  to  suppose  the  sporangium  of  the  ger- 
minated zygospore  of  such  a  form  to  be  similarly  with- 
drawn into  the  invested  capsule.  This"  wild  hypothesis" 
would  not  alter  Hrefeid's  view  as  to  ihc  iiumolo^v  of  the 
.1^;  1  ,  nr  t!i  let  v  iti  Ml  of  the  ascoinycetes  from  the 
iygoinycctes,  i;  '.vxjjUl,  and  very  materially,  alter  the 
aliitude  adopted  to^v^rds  ilie  si-\ual  hypothesis.  We 
have  termed  the  suijijcstion  "  wild,"  but  it  is  pos- 
sibly not  more  so  than  Brefeld's  own  hypiihesis  as 
to  the  na'iirp  anrl  evolution  of  the  chlamyiiospire. 
and  we  :in !  ine  t  lat  the  last  word  has  not  vci 
been  said  (in  cither  mttter.  However  that  may  be,  I 
Brefeld's  laurels  of  results  are  such  as  are  won  by  very  i 
few  investijjalors  and  \'on  Tavel  is  to  be  conijratulatcd  \ 
not  only  for  his  own  discoveries,  but  also  on  his  book,  | 
which  is  by  far  tlie  best  expo's i: inn  of  the  iubjcct  in 
existence. 

H.  MARSMAti.  Ward. 


DAUBRtE  OX  THE  GEOLOaCAL  WORK  OF  \ 
HIGH  rtLESSUiih  uA^:  I 

A  SEKI  K.s  of  experimental  reaeardies  which  promiee 

to  lead  to  important  results,  and  which  have  ' 
already  been  applied  by  th«ir  author  to  the  explanation 
of  some  diiScttlt  geohif  ical  problems,  have  during  the 
last  few  years  been  carried  on  by  M.  Oaubrte.  These  ' 
experiments  are  concerned  with  the  action  of  rapid!)- 
moving  and  high-pressure  gas  on  rock  masses,  and  ieail 
to  the  conclusion  that  such  hish-prcssurc  .;as  is  a  geo- 
logical a^'cnt  of  no  small  im;,)i)rtancc.     lo  carry  out 
such  expeiiinents  is  no  easy  matter,  but  M.  IJaubrt'e  has 
been  f<trtunate  enough  to  obtain  the  use  of  the  apparatus 
used  in  the  testin>(  of  explo.sives  in  the  l.-.ti>or,ii,<ire 
Cenlralc  des  Poiiiiifs  ft  S'lltp.'tres.    The  higli  prcssurc 
gas  has  bt-en  obtaineil  by  the  eK|>losion  of  gun-cotton 
and  dynamite,  the  explosions  being  made  m  a  steel 
i:\lindt-r  wr.b  very  thick  wal'  .  .mil  closed  at  both  ends 
witii  ateei  plugs.    One  of  thcsr  fihigs  is  litted  with  a 
platinum  wire,  by  the  heating;  of  which  the  charge  can 
be  exploded.    I'lic  other,  which  under  ordinary  circum-  . 
stances  contains  the  m.innnieter  for  ine.isiiring  the  forte  ' 
of  a.n  CKplosion,  it  modaicd  so  ns  to  contain  a  block  of  ) 
the  rock  to  be  experinifnted  on.    A  circul  tr  hole,  more-  | 
over,  is  made  at  one  end  to  that  the  gas,  after  travertin g  > 
the  r.)ck,  is  allowed  to  escape.   The  rock,  Cut  in  the  form  [ 
of  a  cylinder,  is  supported  between  a  steel  stopper  and 
the  he«d  of  a  piston.   The  charge  of  gun-cotton  or 
dynamite  usually  tilled  a  tenth  part  of  the  interior,  and 
the  pressures  obtained  were  from  1  too  to  1700  atmo-  ; 
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spheces.  In  one  citperiment  the  pvesstue  was  incnased 

to]  3300,  and  in  another  the  still  greater  pressure  of 
3400  atmospheres  was  obtained.  Many  ditlerent  kmds 
of  rock  '.vcrr-  used,  sucli  .is  limestone,  ^'\psiim.  slate,  uul 
granite,  and  each  cylir.drical  block  c.vpenmcnldd  on  w.ii 
cut  thro'.igh  by  a  diametrical  plane.  In  sonic  of  the 
expenmeiiis  an  additional  very  fine  perfor.it ion  wab  made 
.ilont;  this  )ilane. 

As  a  result  of  the  stidiien  sbot  k  of  rhc  explosions 
tno&t  of  the  rock;  were  hactured.  In  tlie  cajc  of  tlie 
sl,-«te  this  resuiced  in  faulting.  The  limestone  and 
KT.mitc  steie  broken  up  and  crushed,  but  under  the  influ- 
ence of  the  pressure  the  «mall  fragments  were  quickly 
consolidated  so  as  to  resemble  the  original  rock.  This 
properly  of  rcconsolidating  under  pressure,  thus  shown 
to  be  possessed  by  rocks,  seems  analogous  to  the  plas- 
ticity uf  ice  observed  by  Tyndail. 

All  the  racks  enperiracnted  upon,  even  the  most 
tenacious,  have  undei^ne  more  or  less  eresien.  The 
gases  have  disintegrated  and  pulverised  them,  and 
CJUfriod  out  the  -fragments.  When  their  action  was  con- 
centrated along  certain  lines,  true  perforalions^hat  is  to 
say,  rounded  cnaniMtls  mete  or  less  lingular— wareeroded 
through  the  Mocks.  In  the  case  of  a  granite  block  the 
original  perforation  of  vz  mm,  was  increased  to  a  channel 
of  1 1  mm.  The  walls  of  these  perforations  after  the 
eKplo-iions  wrrc  tomid  to  bc  »tn;itt<;  .ind  polished. 
Somciuues  ilie  iUi.a-aQUs  are  paiaild,  like  tho«e  pro- 
duced by  ice.  At  other  times  tiu  y  spread  in  fan-funn, 
and  sotnetimes  they  are  sli^jhtU  >  tirvcd. 

The  products  of  erosion  i.ic  thrown  out  into  the 
atino<»phere,  and  an  examination  of  the  powder  thus  pr  j- 
(iured  sb  nvs  tli  it  a  [i  Ttioii  the  same  poiisesses  an 
inierestirtg  rescatliiance  to  the  dust  usually  held  to  be  of 
cosmic  origin. 

M.  i.)aubr<5e  app!ip«  the  results  of  his  experiments  to 
explain  the  rcrnirkiViie  '•diamond  pipes  '  of  South 
Africa.  I  hese  diamond  de|iosiis  aie  described  by  .M. 
Mnuclle  in  the  Annates  ties  Miius  tome  vii.  p.  193, 
1885)  .as  filling  in  cyltndnca)  cjivities  ot  unknown  depths 
in  the  rocks.  These  cavities  appear  to  be  cut  out  of  the 
subjacent  tedimenuiy  or  eruptive  rocks,  their  upper 
parts  ate  filled  with  a  soft  yellow  decomposed  rock 
matter,  white  below  ihcy  contain  bard  volcanic  con< 
glomerate.  They  vary  in  sice  from  n  diameter  of  so  to 
one  of  4$o  m.,  nnd  are  originally  snrmounied  by  sKgbt 
eminences,  known  as  kttpyes  (little  beada). 

An  interesting  point  about  the  general  arrangement  of 
the  "  pipes'"  is  (heir  occurrence  along  a  straight  line  of 
200  kilometres  in  length.  Their  walks,  aga;n,  ■  >•  >i'ioi  .ilicd 
and  linciy  stiiated.  These  striations  are  u.'ttn  jiatailcl, 
and  iiidiL.ue  a  powerful  thrust  from  below  upwards.  No 
.iitciutton  15  observable  in  the  l>ei:U  of  shale  forming  the 
walls,  except  a  sliijht  elev  i  i  - 1  .if  ihcir  edj^c*. 

Thus  in  their  i!;cneral  foiut,  .is  lont;,  narro*',  cylindrical 
perforations  in  the  earth  s  cni^t,  they  resemble  tlir  arti- 
ticially  proJuccd  perforations  in  the  voi  ks  experimented 
on.  Their  arranj^ement  along  a  s'raiglit  line  suggests 
th.it  they  may  have  been  opened  along  a  line  of  fracture 
as  were  the  i>crf(>r.itions  in  the  expenincnis.  In  the 
latter,  the  tiac  of  the  eroded  clianncl  was  determined  by 
a  ver)'  narrow  perforation,  and  M.  Uauhn-e  suggests 
that  in  the  former  the  positions  of  the  "pipe*."  may 
have  been  delcmiincd  in  some  cases  by  rross  fi  irt  ,11  cs. 
The  poashing  and  striation  of  tlie  walls  of  the  diamond 
pipes,  again,  is  reproduced  in  the  polishing  and  striation 
of  the  perforations  in  the  experiments. 

Another  application  of  his  experimental  results  made 
by  .M.  Daubtife  is  to  explain  the  opening  out  of  the 
chatmcls  by  which  volcanic  products  reach  the  surface. 
Here,  again,  the  linear  arrangement  of  volcanoes,  which 
h.is  been  so  frequently  pointed  out,  is  noted  as  connect- 
ing volcanic  vents  with  the  experimental  tesiiUs.  These 
are  supp^ised  to  lie  along  hncii  of  fracture,  and  each 
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vok  ino  is  supposed  to  have  been  ttetefininc<l  by  a  cross  1 
fracture,  or  some  oilier  c.uisc,  faciliuting  the  pasbajjc  of 
gas  at  that  [i.irticular  point.  J  liat  llicrc  are  reservoirs 
of  gaseous  pressure  of  K'^^-^t  po>»'er  below  the  surface  is 
eviJcat  from  vokansc  pheiioaieua  jjencrally,  and  given  a 
line  of  fracture,  with  cross  fractures,  or  other  prcdispos- 
m,;  causes,  the  e\pennients  prove  that  hiyh  pressure  gas 
IS  c.ipabie  of  (ipeninj;  out  cylin^lrical  passa^'es  by  which 
fuol.ca  rock  m  liter  and  Iraj^ineiits  may  reach  the  surface. 
In  this  connection,  M,  Daubrifc  points  out  the  occurrence 
of  volcanic  craters,  of  which  the  cones  are  formed 
entirely  of  rock  fra^:ncnts,  and  known  as  "craters  of 
explosion."  Thus,  near  Confulcns,  in  Veiay,  there  is  a 
Crater  cxcav.u«.'d  in  the  graaite,  and  of  which  the  cone  is 
formed  cnnrel)  of  {^rrattiiic  ffagments. 

&L  Daubr«fe  further  applies  his  experiments  lo  explain, 
(1;  ilae  fracturing  and crusbiag  of  rocks;  (2)  the  trans- 
port of  their  detois;  and  (3)  their  apparent  plasticity. 

Some  fnriber  resnlls  show  that  the  high  pressures  of 
some  of  the  earlier  experiments  are  not  essential,  but 
that  complete  perforations  can  be  obtained  with  pressures 
of  IIOQ  at;nii-.phcre5.  .V  cj  lindcr  of  granite,  cu:  iii  lu  i  ' 
by  a  diametrical  plane,  and  bound  together  'a);Ii  a  I 
'l  :  I : re  of  copper,  was  tiu  :  l\  avated  along  ii:,  wh  ile 
>cii^ia  by  an  iirc;;iiUr  cii.ii.ticl  which  oficncd  on  tiie 
surface  by  two  branches.  In  the  case  of  a  cylinder  of 
rock  of  whii  h  the  hci^'ht  greatly  exceeded  the  diameter 
the  perl'oralioii  tended  to  the  form  of  two  cones  united  by 
their  summits.  The  action  of  the  j^ascs  is  not  confined 
to  the  drillmj,'  of  ihc  perforations,  they  have  likewise 
grooved  and  s:riated  the  surl'aces  »)f  the  divisional  planes 
of  the  cylinders.  These  stri.ttions  and  groovings  are  not 
produced,  as  might  be  supposed,  and  as  M.  Daubroc 
U.miclf  at  first  believed,  by  solid  particles  of  rock  carried 
by  the  gas.  and  use  as  graving  100I5.  U  appears,  in  fact, 
that  the  ^  i>es  themselves  are  able  to  striate  and  groove 
the  rode  on  their  first  contact  with  it. 

As  an  interesting  corollary  to  his  experiments,  M. 
Oaubrte  points  out,  that  leakage  from  steam  pipes  may 
io  a  similar  wajr  cut  tfarough  metal  plates.  An  example 
is  quoted  in  which  metal  exposed  to  the  escaping  vapour 
from  a  steam  pipe  (pressure,  seven  atmospheres)  was 
channelled  and  striated :  the  rcsiihmi;  marks  were 
similar  to  those  of  a  saw  or  file.  A  valve  on  a  steam 
pipe,  afjaiii,  h  is  been  attacked  in  a  similar  way. 

All  theic  groovmgs  in  the  metal  have  received  a  similar 
polish  to  that  given  by  emery.  1 

In  the  experiments  the  gases  have  in  general  caused 
the  fusion  of  the  surface,  which  they  have  attacked. 
Trius,  on  the  siirlaccs  of  the  divisional  (>!  trie  of  a  granite 
rylinder  the  felspar  is  melted  into  whiti-  i'  >  ij.i'es  forming 
small  projections  The  plates  of  mica  have  also  been 
softened.  Kven  the  <)iiari/  has  not  escaped,  but  appears 
pitted  in  a  manner  winch  recalls  the  ero!>ion  produced  by 
hydrotUioric  acid. 

Scal^  of  the  rock  are  detached  by  the  very  unequal 
expansion  as  by  a  Sort  oi  shock. 

A  black  crust  exictlv  similar  10  the  crust  of  metewtcs 
ha'*  been  produce  !  with  certain  stones. 

The  transport  of  the  debris  produced  in  the  perforation 
of  the  cylinders  of  rock  is  applied  bv  M.  Daubrte  to  the 
history  of  certain  rusmic  dusts,  and  thesedimentsexisting 
in  some  of  the  deeper  parts  of  the  ocean.  In  making  the 
perfbrations  the  gases  carry  out  a  quantity  of  debris.  .\ 
part  of  this  waf  collected  on  sheets  of  cardboard  covered 
With  vaseline.  The  particles  arrange  themselves  in  con- 
cc  itric  circles  00  the  sheet  according  lotheirsize.  S^mc 
of  the  large  particles  pierce  the  cardboard,  and  even  its 
supporting  plate  ;  the  very  fine  particles  are  carried  to  a 
-Ii^r.uice  b>  the  gases,  which  tiiev  icnaci  ii.:m(|iio  In  the 
pjs»iler  retained  f»n  th*r:»rd5>'i  ir  \.  i  .vtj  sorts  o(  gr.iins  can 
be  di'^tinguishc  l  ,1  1  :e,  m  1  roscope.  The  first  are 
lodisuaguubVtile  from  itiose  produced  by  simple 
maJianical  pulverisation ;  the  second  hav«  a  special 
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character  intimately  connected  With  the  particular  con- 
ditions of  the  experiment. 

Thus,  in  the  case  of  granite,  fr.igmcnts  of  .ill  tluee 
constituents,  quartz,  felspar,  and  mica,  are  fomui  in  tlie 
powder  produced.  lim  bc^  iics  this,  :i,:i,Liic.  |k-i  iVlI  or 
nearly  perfect,  spheres  are  lound.  1  iiese  are  opaijiic  and 
black,  or  slightly  translucent  antl  brownish,  with  a 
gintcning  surface,  and  sometimes  furnished  with  a  very 
characteristic  neck.  They  are  doubtless  the  products  of 
fusion. 

This  latter  part  of  the  powder  of  erosion  >.ccms  identical 
with  certain  parts  of  the  atmospheric  du>i,anditi  it  hmrvd 
in  the  deeper  ocean,  as  well  as  in  gcolog'cal  f. u  r.i.it;!  r.is 
of  various  ages,  and  which  have  generally  beeu  looked 
upon  as  of  extra-terrestrial  origin.  Thus  the  conclusion,  i 
is  arrived  at  that,  while  part  of  the  so-called  cosmic  dust . 
is  undoubtedly  of  extra-terrestrial  origin,  the  opening  of 
volcanic  and  Other  channels  in  the  earth's  crost  b^  highp 
pressure  ^as  has  also  played  an  important  part  in  its  pro* 
duction. 

Eruptive  breccias  may  also  have  been  produced  by  the 
force  of  high-pressure  gas,  as  -.Ii  i  '.  i  \s\  the  (r.icturing, 
brc.ikiugup,  and  reconsolidatnigo!  lijc  io>-k3e.\pcriinentcd 
upon. 

.•\  more  remarkable  fact  is  the  passing  back  of  liic 
pounded  .and  broken-up  rock  to  its  original  siilid  state 
under  the  iailuence  of  the  same  gaseous  pressure.  Thus 
the  fra,'mcnts  of  the  rock  in  the  experiments  were  fuund 
to  have  moulded  themselves  so  exactly  on  the  containing 
steel  ap[)aratiis  as  lo  have  acquired  a  spccal.ir  polish. 
The  rock  h.ul,  moreover,  taken  the  impress  of  s'.riations 
upon  the  steel.  Limestone  thus  regenerated  shoved 
a  s  histosiiy  concentric  with  the  cylinder.  It  neeins 
obvious,  then  that  the  rocks  of  the  earth's  CTUSt,  having 
so  frc  ]ucntly  been  subjected  to  OBormous  [iressure,  and 
so  often  folded  and  contorted,  most  in  a  similar  way  have 
been  broken  up  and  legeneirated. 

Another  experiment  showing  the  apparent  plastidly  of 
rocks  is  as  follows  :— 

\  cylinder  of  Carrara  mnible  without  a  preliminary 
fi-siirc,  but  with  furrows  on  one  of  the  ends  and  on  the 
side,  was  placed  in  the  apparatus  and  subjected  ton  pres- 
sure of  2400  atmospheres  It  was  afterwards  found  to 
be  perforated  with  a  channel,  and  moreover  to  be  ac- 
curately moulded  on  the  containing  apparatus  so  as  to 
take  the  impress  of  the  concentric  striations  as  in  former 
experiments.  The  furro-.v  ^  '.siTit  fuufjlcu-^s  <_i:  !■  ti,  vvhile 
the  «liameter  of  the  cylindei  was  liKitaitJ  .n.il  its  height 
diminished. 

I  hc  ejection  uf  ro:ky  matter  through  the  channels  per- 
forated by  high  pressure  gas  occupies  another  paper.  In 
such  higli-pressure  gas  W  Daubrce  contends  we  have  an 
agent  capable  of  accounting  for  the  facts  in  conformity 
with  his  experimental  results.  Special  reference  is  inaxUt 
to  certain  trachytic  domes — a^,  for  example,  those  of  the 
high  plateau  of  Quito  of  which  the  foini  seems  lo  in- 
dicate that  the  rock  matter  forming  them  was  ejected  in 
an  almost  solid  state.  These  domes,  M.  Daubicc  sup* 
poses^  crowQ  the  summits  of  ori6ces  (diatremes)  opened 
by  the  pausage  of  bigh-preunre  gas,  and  were  themselves 
afterwards  farced  out  the  same  pressure.  Attention  ia 
callcrl  -o  the  remarkable  uniformity  in  height  observable 
in  gruu^>  of  volcanoes.  This  is  ex^ilained  as  the  result 
of  origin  from  one  cammnn  reservoir  of  pressure.  The 
height  of  the  volcanic  cone  gives  a  measure  of  this  pree- 
,ur<  H;:  the  Other  hand,  the  hypot]ies;s  likewise  ex- 
plains die  ditTerencein  hiii^ht  in  ddfercnt  regions.  Thu«, 
in  certain  cases,  reductitM'.  (  lessure  would  be  eliectcd 
bv  laternl  escape  of  gas,  is  l;.L..|iened  in  certain  experi- 
nii'  itH  111  :  pile  of  the  itiii.i  ■  c  ue.  A  similar  reduction 
ot  |irL:siiic  mnv  have  occarreii  throii^-h  the  bloijking  of 
the  :  li.tuncl ,  Ml  e  ;iess  of  the  gas.  This,  loo,  occurred  in 
certain  of  the  experiments,  notably  when  gypsum  was  the 
nick  experimeikted  on.    With  this  rock  the  channel 
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opened  bjr  the  SM  W4$  quickly  doted  again  by  the 
rapidity  with  which  the  triturated  rock  resolidified.  The 
aper  concludes  with  a  sugKe$te<l  application  of  the 
ypothesisto  the  cones  and  craters  of  the  moon. 
In  another  paper  M.  IXiuliri'c  returns  to  the  ^ubiect  .if 
the  flow  of  rocks  under  htijli  [Jicbsurt^,  Wuh  rcspc.i.  to 
this  point  he  rr:n;irks  tint,  in  cc.t.im  [Hevioii5  experi- 
mentf,  the  rock  iii>t  only  .ii  Cur.Urly  n\.);i;iicil  itsr-If  to  ihc 
apparatus,  but  .ilso  fomicil  tliiinble-sh.iptv!  [jro-iibc-rances 
outside  it.  Further  experifiicnts  ucre  cfuvlutied  wiih 
roiiiul  pl.ite<!  pl.tccrl  one  upon  .ino'.her,  instead  of  the 
foriner  cylinders.  Le.ul  plates  were  first  experimented  on, 
.Mid  tlieti  these  .>loii4  with  plates  of  rock.  (Ine  of  the 
most  interesting  results  obtained  was  the  production  of 
little  "  eruptive  cones  "  of  lead  or  rock  outside  the  appar- 
atus. In  on;;  case  the  protuberance  reached  the  height 
of  36  mm.  After  the  experiments,  some  of  the  plates  were 
found  outside  the  apparatus  in  the  form  of  circular  cap- 
sules, so  closely  titled  into  one  another  as  to  appear  sol- 
dered. Some  of  t  he  iead  plates  remaiiiiog  in  the  apparatus 
were  cut  through  in  their  central  parti  as  with  a  punch. 
The  thickness  of  these  perforated  plates  was  found  to  be 
diminished  on  their  borders,  and  increased  in  their  cen- 
tral ponkms.  This  effect  may  be  contp.ired  to  what 
oeetnrt  in  many  cases  with  contorted  rocks.  At  the  same 
time  spaces  were  here  and  there  formed  between  the 
plates  thus  united.  D.^ubrcJe  draws  attention  to  the 
analogy  Ijct'.vecn  thes.e  sij.ice^  .iiid  tUitsr  o-rnrrnv.;  be- 
tween sep.u.ite  ^ir.it  i  ;in'.;>n,;  i;. mioi t<j(i  rocks,  and  which  j 
are  often  t'lllcd  vvMii  nutidhL  -iiib^tances.  Lamination 

was  alio  prod  u  rd  m  the  pl  itc-  nf  rrjck,  ' 

Asa  >fcncr  «;  >le^i^;ii;i:h  III  lor  the  .iLcuoud.ilivms  or  rock)' 
matter  crowning  the  sunvmus  of  ali  petlorad ms  m  ilic 
earth's  crust  opened  by  jj.iseous  pressure,  ahedicr 
trachytic  domes,  lava  flow*,  scori.v  cones,  or  the  kopyct 
of  .S oith  Africa,  M  Danbft^e  proposes  the  term 
'■  ecphysema"  (French,  ecAhysimt"  Gr,  (K<pvtTrtaa).  1 

To  sum  up  .M.  D.tubr^es  results 

(0  High  pressure  gases  from  below  are  able  to  open 
out  channels  in  the  earth's  crust,  by  means  of  which  the 
same  pressure  can  bring  to  the  surf^ice  various  products. 

(3)  In  forming  such  channels  the  gases  may  striate 
and  polish  the  walls  of  the  perforations  in  a  manner 
tecalliae  that  of  glacial  action. 

(3)  The  products  of  such  erosions  are  partly  of  the 
iMtiire  of  fine  dust,  which  may  he  carried  to  immense 
distaneesyand  a  part  of  which  resembles  exactly  the  so- 
called  cosmic  dust. 

(4)  That  the  samit  h'>,'h-pre>Mire    lm>  r.in  fracture, 
break  up,  and  pound  a  rock,  .mil  afterwards  tesolidify 
the  5. tine.    I  n. It  in  ihu-.  re^,ol id ;fv in.;,  the  brokcn-up  rock 
ni.iv  inoidd  it-.c'f -T,  cur,iiely  oa  tSie  bl  inding  walls  of  its 
eriLlosiire.  so  .is  t  i  Like  their  polish  .i  id  the  impress  of  I 
the  stri.ni'ins  upon  ihem     .•Xnd,  ftutlicr,  that  portions  ■ 
may  be  th rit -.1  o;i" ^idc  the  .ii>p.ir.ir  II 1  ir.  the  form  of  pro- 
tiibcr.mces  of  the  nature  of  "ernpii^e  rones."  .And 
thus  it  may  be  conceived  that,  by  the  force  nf  high- 
pressiire  gas  from  below,  rocks  may  be  broken  up  and  ; 
reconsolidated  ///  t;///to  form  breccias  of  diverse  natures. 

Some  further  applications  of  the  experiments  may  be 
suggested. 

Thus  they  may  perhaps  explain  the  origin  of  those 
remarkable  natural  pits  of  Mainaut,  which  have  given 
rise  to  much  discussion.  In  their  general  structure 
these  pits  are  analogous  to  the  lUamond  pipes  of  South 
Africa.  Like  them  they  are  more  or  less  circular  per- 1 
fcrations  in  the  rocks,  of  unknown  depth,  and  filled  with 
rack  debris.  Since  none  of  the  explanations  hitherto  ' 
applied  to  them  seem  satisliKtory,  perforation  by  high 
pressure  gas  may  be  tried. 

Again,  in  certain  of  the  experiments  the  faces  of  the 
fissures  in  the  ^  \  linders  of  rock  were  found  to  be  polished 
and  striated.    The  polishing  and  Striation  of  rock  sur-  . 
foces  in  connc'  tn  ui  with  faults  is  known  as  slickensides,  | 
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and  ascribed  to  the  movement  of  one  surface  over  the 
I  other.   M.  Daubrde's  resttlts  Indicate  the  possibility  that 
;  certain  slickensided  surfaces  may  rather  be  due  to  the 
energetic  action  of  high  pressure  gas.    In  any  case  it  is 

perh.ip^,  .1  little  difficult  to  understand  how  a  single  movc- 
nicnt  of  one  rock  surface  over  another  -if  we  suppose  a 
I  fault  pioduced  li>  a  continued  niov  eoicnt  in  one  direction 
—could  produce  aiuthiiiy  hkc  11  perfect  polish.  And  it 
cannot  be  dented  that  the  above  experimental  iMUlt 
?hows  the  pmsibiiily  ol  aiiotluT  ( iiuse. 

.\n^l  fill  thrr,  if  we  accept  M    1 J  lubrec's  interpretation 
I  of  hi>  tesuit-,  u-e  :irnve  .i;  the  remarkable  ronchssion  that 
g.tseo'.is  !.>odic-.  ..;i\en  s'.iiV..: lenl I y  high  pressiiic  and  r.ipiii 
'  motion,  can  polish  and  striate  m  .1  w.iy  ^ener.iUy  supposed 
to  be  confined  to  solid  bo<;  cs.    This,  indeed,  is  in  con- 
I  formity  with  the  general  results  of  advanced  physical 
research  which  tends  to  show  that,  under  sufficient  prcs- 
I  sure,  hard  and  solid  bodies  can  be  made  to  act  as  liquids, 
while  soft  and  even  gaseous  bodies,  if  endowed  with 
sufficient  force  and  speed,  act  like  solids. 

If,  then,  a  gaseous  body,  under  certain  conditions  of 
speed  and  pressure,  can  polish  and  striate  a  rock  without 
the  intervention  of  solid  particles,  is  it  not  possible  that 
ice,  given  certain  conditions  of  speed  and  pressnre,  may 
likewise  striate  and  polish  without  the  graving  tools 
usually  considered  necessary  ?  The  conception  oian  ice- 
sheet,  or  glacier,  moving  over  the  rock  surface  of  the 
country  with  a  series  of  pebbles  and  b  t  ifdcrs  r^mly 
frozen  into  its  lower  surface  is  difficult  to  reconcile  with 
the  phy-ics  of  ice  masses  in  motion.  Hence  it  seems 
woith  while  to  make  a  trial  application  of  the  c\peri- 
lueiUal  results  in  this  direction  l.kew:sc.  ll\cn  if  «edo 
not  accept  M.  naubn'x's  view  that  the  strialion  of  the 
rnck  --iM  fice  was  acconiplishci!  by  the  ;^-.ls  alone,  and  hold 
that  the  mtervention  o(  soiid  paiticles  w.is  ic'itiircd,  there 
is  still  a  possible  application  to  ;.;la(  ird  action.  For  if 
solid  particles  simply  carried  along  by  a  rapidly-moving 
gas  can  produce  parallel  striations,  may  not  particles 
simply  carried  along  by  the  ice  do  likewise  without  being 
held  firmly  frozen  into  its  mass  ?  On  cither  view,  in 
fact,  a  difficulty  in  the  conception  of  how  a  glacier  striates 
and  poliriies  is  removed. 


^HOTES. 

The  professor-.  dT  the-  rnivcrd'y  of  Melbourne  have  inter- 
vie.ved  the  Premier  on  Uic  iubject  of  the  decrease  in  the  grant 
to  th.it  institution.  They  said  that  there  was  no  ]iMssil'ili:y  of 
reducing  the  pretest  staff,  u  it  wa*  nut  uvermanncd.  Many  of 
their  numbsr  had  eoine  to  the  eolony  under  special  contract  with 
the  auihorilles  of  the  university,  and  it  would  be  a  aetious  nalter 
if  faith  were  broken  with  (hem  by  iatitting  on  a  reduetion  ia 
lbe<r salaries.  Mr.  faoeiMin  ic-,il:'-;l  that  thews  were  lirr.c>  of 
relreachmeni,  and  it  wAsii^jhi  that  everybody  should  contiibutc 
something  to  pull  the  country  out  of  its  dilTiculty.  It  appeared, 
however,  that  the  Univenityhul  been  cut  down  ,^5000  last  year, 
ud  it  was  farther  pmposed  to  reduce  the  capenditar*  en  llie 
institution  by  /3000.  He  reiterated  generally  the  ttatenent 
made  by  the  Minister  of  Kducation  on  the  subject  of  re- 
trenchnienl,  but  he  promised  to  hi  1  .-.  Li.:isiili.Mi'>.i  *'ab 
Mr.  Campbell,  with  the  view  of  asccriaHtini;  if  anything  could 
be  Hone  in  the  matter.  He  thought  it  possible  that  Mr.  Camp- 
bell, OB  taking  a  review  of  the  special  drcumttaDces  of  their 
ease,  might  see  Ms  w«y  to  some  abstemeat  of  the  rigoioBseourse 
which  bad  been  proposed. 

A  MUTfUG  of  the  Executive  Committee  of  the  Rothamsted 
Jttbilee  Fund  was  heM  on  Monday,  the  Earl  of  Claiendon  in 

the  chair.  On  the  motion  of  the  Chaitman,  the  Duke  of  Devon, 
shtie,  a,%  the  incoming  President  of  the  Royal  AgricttUural 
Society  of  Eeghind,  was  added  to  the  Committee.  John 


Digitized  by  Google 


July  6,  i893j 


NATURE 


239 


EvAns  ihon.  treasurer)  reported  th»t  the  fun  1  no  v  am  uinteil 
to  £ili  13/.,  that  the  granite  memorial  propowJ  lu  U:  ^\  ui> 
in  front  of  the  Laboratory  at  Rothamsied  was  nearly  ready,  and 
tluK  tbe  portiait  of  Sir  John  L«w«,  bjr  Mr.  Hubert  Herkomcr, 
was  la  pragicai.  It  mm  decided  to  miveit  the  Ifintitcr  for 
Agriculinre  10  pretide  at  the  dedication  of  the  nemoriat  uid  the 
presentaiion  of  addresses  to  Sir  John  Lawes  and  Dr.  Gilbert  by 
VAnoui  learned  si>cielici,  on  Salurday,  (lie  29lh  in>'.,  at  3  p.m. 
It  was  also  decided  (h.it  ibt  fund  »hi,uld  not  be  closc^i  until  after 
the  preeentation,  and  sub'^rrlptions  (not  exceeding  two  cuineas) 
wiU  be  received  uatU  futther  notice  by  Mr.  Emeit  Cluiie,  boo. 
•eentaiy,  nt  la,  Ilani0f«r  Sqmic 

THs  nest  neetng  of  tbe  Antnlmian  Anodalion  for  the  Ad* 

tranccment  of  Science  will  commence  in  Adelaide,  South  Am* 
tralia,  on  September  25,  1893,  under  the  presidency  of  Prof. 
Ralph  T-ite,  uT  the  Ut-.i^eriity  of  Adchiulc.  The  AvMici.aliun 
has  f»een  in  existence  iiince  1888,  and  n"w  nusubcrs  over  900 
members.  The  four  previoas  meetings,  held  at  Sydney,  Mel- 
tMuroe,  Chriatclivicb,  and  Hobut,  nndcr  the  prcsidendei  re- 
ipeciirely  of  Mr.  RoimII,  Baron  «on  Mnellcr,  Sir  June*  Hector, 
and  Sir  Robert  Ilamiltrm,  K  r.T!.,  have  been  vrry  5t;ccessful.  It 
is  hoped  that  some  viiUori  from  tlie  old  country  ni  iy  Ik-  induced 
to  attend  the  cominf;  meeting,  w[;ere  tiny  m-iy  c  uint  uj  in  a 
cordial  welcome.  The  time  fixed  \*  cnitneatly  suitabic  for 
visiliirs  ;  and  in  previous  years  the  Colonial  Governments  and 
the  iocnl  ileuntliip  compenies  liawe  gmnted  mfaciantial  reduc- 
ttOM  of  fuesto  membert  of  tlie  AMoefatton,  and  it  is  anticipated 
that  the  -am-  i  rlvilct;c>  wi!l  he  c  <:Hinued  nri  llir  )>rt  -f.it  occasion. 
We  may  nilJ  that  at  the  itiiuc»t  d  tii?  li<i:.\I  iecreiaries,  two 
former  meinlicii  d  the  Adelaide  L'nivcr-ity,  Prof.  T.  Hudson 
Beare,  of  University  College,  London,  and  Prof.  Horace  Lamb, 
of  the  Owens  Collejje,  Manchester,  have  underalcen  to  answer 
iaqniiict,  and  to  gire  all  infomalionia  their  power  to  intending 
visitors. 

Dk.  Arciiimald  Sandkmanm,  who  at  one  time  was  Pro- 
fetaor  of  .Mathcmatica  at  Owens  College,  Maocheiter,  died  at 
Perth  a  few  days  ago.    He  was  Mventy-one  years  of  age. 

At  a  special  general  nMcliag  of  the  Geological  Society,  on 
June  ai|  it  wnsdecided  to  have  an  index  prepared  to  the  fini  fifty 
volumes  of  the  Quarterly  Journal,  at  an  expenditure  not  exceed- 

'"U  /r45C'-     If  possible,  the  m'-iix        he  iFiucd  caily  in 

in  two  numbers  in  paper  covers,  uniform  with  the  Quarterly 

Joainal,  and  as  a  mppJemeal  to  volttnie  fifty. 

At  the  first  ir.ectin^;  of  '.5;c  recently  elected  Council  of  the 
Institution  of  Civi!  Ent;irieer5  the  follorting  reappointments  were 
made: — Mr.  Hugh  Liiils.ny  Aiitrobus  as  Treasurer,  Dr.  William 
Pole,  F. R.S.,  as  Honorary  becretary,  and  Mr.  James  Forrest 
as  the  Secretary.  The  Council  coniisli  of  Mr.  Giles,  President  ; 
Sir  Robert  Rawlinson,  K.C.B.,  Sir  B.  Haker,  K.C.M.G.,' 
F.R.S.,  Sir  Jas.  N.  Douglass.  F.R.S.,  and  .Mr.  J.  Wolfe  Barry, 
Vitc  Presidents;  Dr.  Willism  Aivkrvjn,  F.R.S.,  Mr.  Alex, 
k.  l.iiiaic.  Sir  Douglas  Fox,  Sir  Charles  Hartley,  K.C.  M.G., 
Mr.  J.  C.  Hawkvhaw,  .Mr.  Charles  Hawksley,  Prof.  Alex, 
fi.  W.  Kennedy.  F.K.S.,  Sir  Bradford  Leslie,  Mr. 
Janes  Mansergh,  Sir  GnlUbrd  I,  Uolcawiotlh^  IC.C,I.E.( 
Mr,  W.  H.  Preecr,  F.R.S.,  Sir  Edward  Janm  Reed, 
K.C. B .  F.R.S.,  M. P.,  Mr.  Willlani ShelfbH,  Mr.  F.  W.  Webb, 
and  Mr,  W.  H.  WMte,  CR,  F.R.& 

A  MttTIMGof  the  Yorhthire  Naturalists'  Union  will  be  held 
at  Kirbwood,  Moonide,  on  Monday.  July  lo,  for  the  investigation 
of  the  neighbourhood  of  Donthw^ie  Dale,  Slelghtholiae  Dale, 

and  IviikdaJe. 

Thk  carator  of  the  Maidstone  Mtucum  has  printed  and  is 
eiienlatinn  an  F,«c^la^^;e  Ll^t  o f  d tiplicate lepidoptcTons iiMccls 
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contained  in  •lie  museum.  It  crrd  races  the  Rliopalocera  only, 
and  u]ivi,Tr'ii  d!  -'cc  o  sjitcimtiii  ate  ava:lal)lc  for  diilribulion. 
Cujiies  rjf  the  h'xL!-..Tii^e  List  can  be  had  on  .i]n  licaiicin.  The 
housing  and  proper  supervision  of  duplicate  natural  history 
specimens  has  become  in  many  mneoaw  a  icriove  tax  upon 
the  ingenuity  and  time  of  the  cniaiorp,  and  it  would  se«n  very 
dc^able  that  eachaage  lists  shooM  become  more  menenl  than 

is  the  case  at  present.  Their  vauie  wouU  be  greatly  incrc.i-rd, 
moreover,  i(  lor  this  purpose  a  uniform  system  of  nomenclature 
were  adopted. 

Two  priie»  of  8150  and  $75  n/^i^icaively  will  tie  awardfiS  iiy 
the  Anthropologicat  Society  of  Washington  at  the  end  of  tbi* 
year  for  the  best  essayi  on  Uie  element*  that  go  to  make  up  the 
most  useful  citizen  of  the  United  Stales,  regardless  of  occupa- 
tion. The  priies  are  open  lo  co-j;i[>etitors  of  all  nationalitiet. 
Wtiilc  it  i<  n  it  proposed  by  the  'vjiMcty  t<j  limit  the  jcope  of 
the  discussion,  anii  while  each  e»*iy  wiii  be  coniidered  on  its 
merits  by  the  Commissioners  of  Award,  it  is  suggested,  in  view 
of  the  character  of  the  Society  and  the  wisiies  of  the  donor 
of  the  prise  food,  that  the  treatneot  tie  sdeotifie,  and  that 

the  [j  itential  citiien  bi-  cjnsi  iered  'll  from  the  point  of 
view  uf  ari;hriip.j]jgy  in  i^eiierd,  incln  here<!iiy,  anthro- 

pometry, vi,il)Jity,  physioIij,;ica'.  ti-yclr)l  i^y,  \-.  ,  ;  [^•,  from  the 
point  of  view  of  personal  charactenstict  anit  habits,  such  as 
care  of  the  body,  mental  traits,  msnual  skill,  sense  training  and 
specialisation,  and  all-round  manhood  )  and  (3)  from  the  ethical 
point  of  view,  including  self-control,  humsntly,  domesticity, 
charily,  prudence,  cner,;y,  (■;/■■/.'  rV  ^  ,  pilri'itlMii,  'ic 
Kssays  submitted  in  cuiupclitioci  > ji  the  piiics  i>hc>iU  Ue  kiivere^l 
not  later  than  November  1,  1893,  to  ihe  Secretary  of  the  Board 
of  Managers  of  tite  Society,  Mr.  Weston  Flint.  No.  tioi  K 
Stieet,  N.W.,  Waahington,  D.C.,  to  whom  all  conespondeoee 
rdating  to  the  piiica  ihouM  be  addressed. 

Wb  an  req nested  the  Imperial  and  Royal  Aastro-Uiia- 
garian  Coosnlate>General  to  call  attention  to  the  charitable 

f  u)iiil.\tii>n  instituted  liy  the  Sisters  Froehlich  at  Vienna,  for 
making  pecuniary  grants  lo  persons  who  have  divtinguithed 
themselves  in  art,  science,  or  literature.  The  grants  »re  ninde 
imspective  of  nationality,  provided  that  the  applicants  are 
resident  la  Antlria.  Farther  infoimatioo  can  be  obtained 
at  the  Imperial  and  Royal  A«tni'lliW0vi«a  Xmbaa^, 
18  Bclgrave  Square,  S.W. 

A  coxRESMNDKKT,  Writing  to  the  p{«mttr  ^tail,  <iays  that 
Muriee  »a5  visiieii  !iy  a  terrifrc  hailstunii  uii  May  The 
haila!.>ne^  .nre  UckCiibed  as  being  fully  the  siic  ai  raciret  balls, 
and  they  bounded  from  the  ground  to  a  height  of  four  or  five 
feeu  They  did  a  large  anouat  of  damage  to  trees  and  dowers, 
and  strewed  the  ndghbmirhood  with  small  brandies  and  Icavea. 
Xumcrotas  panes  of  glass  were  broken,  and  the  ground  was 
covered  with  hail  to  a  depth  of  between  two  and  three  inches. 

In  the  Rtptrtvrium  fUr Mtitorolagit  (vol.  xvi.)  A.  Schoenrodc 
deiciibt^s  a  remarkable  oscillation  of  temperature  at  .Si  Peters- 
burg and  neighbourhood  on  February  1 1  last.  On  the  loth  the 
thiwmemeter  rose  all  day,  the  readings  being  -  i8*-i  F.  at 
7  8.m.,  -0**4  at  I  p,m.,  at  9  p.m.,  and  at  aboni  3.45  a.m. 
of  the  I  lib.  a8*-4.  At  this  time  the  thermometer  began  to  fall 
very  rapidly,  the  ilecrtise  being  no  less  than  23°  in  the  course 
of  a  quarter  of  an  hour,  and  by  7  a.m.  it  had  fallen  to  2  6.  The 
wind,  which  had  lieen  southerly  on  the  morning  of  the  loih, 
suddenly  changed  to  east-north-east  on  the  moiniogof  the  iiih. 
the  fores  being  light  on  both  daya.  The  phenomenon  was  to  a 
less  extent  observad  at  other  alatinns  anoDd  St.  Pelenbnig ;  to 
the  eastward  it  did  iMt  reach  beyond  Saemaxat  bat  the  westerly 
limit  conid  not  be  determined  Ibr  want  of  station*. 
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A  rsEFUL  dUcussion  of  the  normal  distribution  .f  thj  w.v.- 
fall  in  iho  Madrns  Presidency,  based  on  the  iccordt  of  iwenly 
year«  ( 1870-89),  has  been  publiihed  by  C.  Ken»oo,  Deputy 
Oiicctor  of  the  D«p*itiiMat  of  Laod  Rcoordi  *wi  Agricttlton. 
Tin  ywr  hac  been  divided  into  four  pniodi :— (l)  tht  liot 
wttitbtr,  Aprit  and  May  ;  (a)  the  sou(h-west[tnonsi>L>n,  June  to 
September  ;  ( 3)  the  north-east  monsoon,  October  to  December  ; 
.ind  :4  ih.j  ury  \v'--.T,lit-T,  Janu-iry  ;,j  M;uc':.  And  the  Pt««- 
dency  has  itocn  divided  into  sixty-four  tracts,  or  groups  of 
stations,  lyin^  in  physiico  geogiapUcal  arexs  which  showed,  on 
iofpcctioB  of  the  records,  tlie  grcaleit  similarities,  Tlie  lesulu 
of  tile  mnnuai  distribution  of  rainfall,  from  Which  we  ttke  a  few 
cxtrncls,  shows  that  thi^  selection  r,r.\-"as  i-  r  n  -i  1  i  ;  -ninciple, 
and  that  any  general  average  for  line  wi<ole  i'leiniency  would 
be,  a«  (he  author  states,  misleading  in  the  extreme.  Over  the 
k;reatcr  }iai(  of  the  Presidency  (he  heavies:  rainfail  h  brought 
i>y  the  soiitb'west  naonsooa;  tbe  north-east  monsooB  only 
biiags  aajr  eooniUrabie  amoaat  nioac  tiie  Con«i«adel  fittui. 
Over  itte  whole  of  south  Caoani  and  in  the  noithera  part  of 
the  Wynaiirl  ihc  annual  fall  CKcecIs  125  inches,  and  in  a  ])or- 
tion  of  Ihc  farmer  it  amounts  to  nearly  iSo  inches.  On  the 
coast  of  Malabar  it  amotints  lu  from  108  to  117  inchc5,  while 
further  inluid,  in  the  same  district,  it  is  00I7  about  75  inches.  1 
Sesldn  the  ttbovj  locsditiei,  it  ia  only  00  the  western  dopes  of  the 
Mtlgiris^  where  tlic  wnnal  fall  amounts  to  rather  over  90 inches, 
that  it  anywhere  exceeds  70  inches.  Id  a  few  other  localities 
the  riinfall  cxceedis  50  inches,  while  it  is  only  over  a  compara- 
tively sm.ill  poilion  of  the  Prciidency  that  the  annual  fall 
amounts  to  inches,  and  over  a  very  large  section  of  it  it 
does  do:  reach  30  inches.  Tbe  dtyest  section  of  the  Presidency 
,  liea  in  the  Bellnry  and  Anaiilapnr  districts  to  the  noitb  of 
Mysore,  wheie  the  average  rain£slJ  docs  not  reach  z\  inches. 

TNRite  is  psibaps  00  mien^-organtim  which  b&i  b^en  so  ex- 
bauitlvely  stiidied  as  rc^aidt  its  behaviour  in  wa|er  u  tbe 
B«tittm  anHtraeii,  The  list  of  aemoin  on  this  subject  has 
aoieover  been  lately  Inereuej  by  the  etabv>rate  rep  <rt  just 
lisjc  l  lo  the  W.iter  Rc  u  i-..  1  1'  im  nittcc  of  the  R  >yal  S  iciety, 
entitled,  "  {'ht  Vitality  au  'x  Viraleoce  of  h.  anfanicn  in 
Potable  Witcn,"  b/  Pcr*;y  Krankland  uA  VL  WarO.  Addi- 
Uitaal  loierost  and  imi>ortnnce  must  howmr  now  ba  attaohad 
to  time  researches,  inasoraeh  as  quile  recently  this  orgamiam 
has  been  actually  discovered  in  the  mud  at  the  bottom  of  a  well  [ 
("  Uacttrie*  chirbonneuscs  dans  la  vasedu  fondil'un  puiis,"by  I 
Diatro(>;i-it>,  .tii:i.u'(i  I' Ini'.itut  /'.ij/iw,  .M  uch,  iSyj;.  An 
epidemic  of  >,>L'nic  fever  !>ri)ke  out  am  tn,;*!  some  Hheej*  on  a 
farnintbe  S  ut'i  of  R  vs<\\.  T  iiukin^  that  Ihc  disease  might 
be  conaccted  with  the  use  of  a  particular  well  water,  tlie  latter 
wag  baeteriolo^ically  extmined.  DiatroptJtT  was  naable  to  | 
diicovcr  the  .iniluax  bacillus  in  the  water,  but  an  inves;ij;alion 
of  the /'<  //. I  ih.'  ijjltom  of  the  suip.-ctcl  will  revealed  the 
presence  nf  an  u'i^iiiiiin,  whicli  .m  in  >fiilatijti  into  animaK 
was  pntveJ  beyond  doabt  to  be  the  H.  anJhraiis.  On  the 
wdl  beioig  clo*e>1  no  farther  es«H  of  aodirM  occamd.  That 
lbs  germs  of  anthrax  h.td  in  torn:  manner  gained  occcis  to  the 
welt  is  cerlaJn,  and  »pcn<  up  the  po<sii^llity  <>'.  the  co^nmanica- 
lion  of  thu  diio.ise  l>y  ineaos  ol  drinkinjj  water.  M  Drcovcr 
llie  likclili  iod  of  such  con  a-nination  taking  place  thri)u,;ii  the 
drainage  from  soil,  points  to  the  desirability  of  dcstruyin^  the 
CJ rentes  of  infected  animals  by  cremation  rather  than  by 
bttflaL 

ACCORblNO  to  Karaday's  electrolytic  law  we  ou^ht  to  oblain 
the  same  amoont  of  metal  deposited  uo  the  anode  for  a  given 
cnrreat  whatever  the  eompositioB  of  tlie  eleclmdet.  tloweven 

Dr.  Oettel  (C^cwr^'f  ^<'//«r/f}  finds  that  with  platimmeieslradca 
the  depo'iil  of  c<jpper  ix  only  from  74  to  89  per  C«M,  of  that 
obtaine^i  wnh  copper  electrodes,  the  demtly  of  thecttireflt  bfiof 
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o  13  amperes  per  square  decimetre,  fund  no  free  hydrogen  being 
liberated.  The  caute  of  ibis  divergence  is  tbe  formation  at  tbe 
anode  of  peMnipboric  Mcid  and  of  hydrafsn  dioniiie,  wUdi 
diffuse  in  theHqnUi  endrenching  the  wlhode  beoom*  WfaMed, 
cau&ing  a  dimhintion  is  the  quantity  of  metal  deposited.  The 
addition  of  an  eaiily  oxydi(e<l  !•  ■  ly,  such  as  furmic  a^i  1,  iiinuty 
the  action  of  these  secondary  pioiiucts,  ami  increases  the  quantity 
of  copper  deposited  to  98  7-99  ft  per  cent,  of  the  theoretical 
quantity.  Akobol  i«  still  mote  efibcaciims»  99*9  per  cent,  being 
obtained. 

Dk.  Oeii;  L  li.i,  .lUo  investigated  the  diverj;enccs  observed 
in  the  weight  of  ibc  deposit  in  tbe  copper  voltameter  when  an 
add  •oJetioau  employed.  ThndmrgeoQesareofanebamactti* 
tttde  that  It  has  l)«en  generally  recoromenffed  to  n«e  «  perfectly 
nattlral  Solution,  although  the  resistance  is  in  this  case  much 
higher.  The  author,  huwcvcr,  finds  that  wiih  n  current  density 
les^  than  0*3  ampcrri  per  !.i|U.ire  decimetre  the  ueu'.ral  solution 
gives  too  heavy  a  dopo>it.  Whan  an  acid  solution  to  which 
alcohol  has  been  added  is  used,  tbe  resulis  agree  with  tboser 
obtained  with  the  nlver  voltameter.  Tbe  best  resulu  are 
obtaincil  with  a  solution  con'-isiing  of  15  j^rms.  of  copper  sul 
pliaie,  5  grmi.  of  sulphuric  acid,  and  5  grms.  of  atcofa<>i  mixed 
with  100  grins,  of  water,  the  current  density  being  belWCeO 
O'OO  and  i  '5  amperes  per  square  dccimeite. 

A  LETTBS  from  Sir  David  Salomons  appears  in  the  Ktectrieieu* 
in  which  he  says  thai  when  trying  so  ue  of  the  esi "jrl  n.cnts 
shown  at  the  Royal  Society  inr^t  by  Mr.  Pike  ami  himself  he 
found  that  the  attraction  between  I  wo  vacuum  tubes  far  exceeded 
what  theory  wonld  expect,  if  due  only  to  static  e^cts.  or  to  the 
nnitiul  action  of  one  ennwitt  upon  another.  Further  eaperi- 
ments  (though  not  yet  completed)  have  sh<  .  n  •<!  ^- :  -(i)  Two 
vacuum  tubes atlraci  one  another  stTong>ly.  1,;:  I'iie  attraction 
i»  almi>«t,  if  not  <iuitc,  the  ^alIl^,  wlit-;her  th?y  t<juch  one  another 
along  the  whole  length  or  only  at  their  ends,  one  of  tbe  tabes 
being  dumb  bell  shaped,  {y,  A  spiral  vacUllB  lube  SUObS  la  a 
"core"  tnfao  like  a  solenoid  docs  an  iron  eoie,  and  the  more 
the  "con"  Is  drawn  m  the  less  lenunons  tbe  '*cok"  tube 
appears.  Tbe  core  tulie  in  tin*  exjifrimcnt  «ai  nut  ctinnccted 
to  the  circuit,  (-t^  When  the  liiHf*  are  pl.ictfil  end  on  they 
attract  0!ie  anolhcr  and  stick  t  i  -"!i  r  :  :i  n-  i  il  1  >n  mkcv 
place,  which  would  occur  if  the  elT.:ct  were  of  a  static 
natove. 

.MM.  .So;;Lr  .\sr»  GuYU  have  m\dcau  invcsu,;iliou  to  deter- 
mine the  rotatory  power  ofi-iu.irtr  at  low  tempera' ures  {Aichiva 
i/c/  .S.  'i/d  I'hyiijtit'r  .7  Xuu-cV.n,  tleiseva,  Much  15).  Dur- 
ing the  observations,  the  specimen  of  quarts  wa:s  immersed  in 
alcohol,  and  the  temperature  of  the  liquid  was  determined  by 
iijticing  the  varia'.io.i  in  the  ic^isiancc  of  a  pia":n  i-..  wire,  the 
reailings  lieing  compared  wiih  those  given  by  an  air  tlienno- 
nifliT.  Tilt  inslruincnts  of  rcseaich  were  arranj>ed  along  an 
optical  liencb  and  the  order  was  lir>t  a  lit;ht  soarce,  then  one  of 
Cornn'*  polarising  pfisms.  After  the  collimator  came  the  bath 
contaiidng  the  qitartt.  A  Foucauh'e  analyser  folbwed,  and 
tiist  of  alt  was  a  direct  vUion  spectroscope  minns  the  eoOimater. 
Tiic  bOurcc  of  light  wi>  a  vertical  sjiarking  tube  having  plati- 
num electrodci  arran;;cJ  a',  the  su  fac^"  of  a  sij[ati>n  'f  bromide 
of  5)diuin.  I-'rom  the  ex)icriiiieiils  it  ap^ieais  that  Joubert's 
formula  (/<>Mr.  Jt  Phyt.  viti.  I)  represents  approxim- 

ately the  rotatory  power  of  quarts  for  sodium  light  down  to  a 
temp»rature  of  about  -  "o". 

CoNSiOERABLB  importance  can  at  present  be  attached  to  a 
study  of  the  properties  efsolutioasorsalta  in  difleitnt  solvent!,  for 
such  solutions  appear  to  be  tbe  most  iiluly  to  aifoid  evidence  as  lo 
tbe  validity  of  the  hypothesia  of  eleMrolyiic  diasociatton.  Faom 
wensuiemcntion  the  mngiwtic  rotatory  potwriaation  of  aolutlon* 
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of  »atl»  in  w:ittr,  alcohol,  j>yridnie,  auiyl  alci>bol,  and  aceionr, 
Hefr  Scfp  if  tck  /Uitsckrift  fui  f-kyUkalitckt  Ckfiuit,  ki.  6,  7  s  ?  i 
«Oficiad«»  that  Ihe  ipecibc  rotation  of  a  salt  is  iadapMuUnt  of 
the  ooMCBlMtloo,  and  of  the  iMture  of  th«  tol vtnt,  and  that  thcfc 
h  ^cfdbte  ao  cvukoce  of  tflSMU  wUtb  nigtU  atOilMitod  to 
deetrotylic  liiiaaeUtioa.  Dr.  Pevkm  pointed  ool  in  1889  lIuM 
the  m  ilcjatir  m  atJon  nf  ciil-^^hy  iric  «^i<I  calculalffil  from  ihc 
behaviuui  ul  a  ^iotutiun  in  water  v.a&  ttiicc  as  great  a<  tbe  value 
deduced  from  a  solution  in  amyl  oxide.  This  result  has  bc«n 
employad  by  ihc  upholden  of  tti*  ' '  new  "  ilMoiy  of  •ohttiotn  m 
dwiy  iodiailiag  f be  dbel  «r  •lactiolytic  diModatlOB.  Hmt 
6ebaar«ekiiidt,  however,  thftt  clilorby<Irieacidi«uM«licni«II]r 
wlHi  ttmyl  nridc,  and  lhat  if  allowance  be  tnnde  for  this  reaction, 
clil'irhy  lr  c  achl  uicrl',  sim-j  clicc!  riii  [!■  ilnrivci!  liijiU  when 
dl^i^ived  iti  liuiyi  uiiide  as  wlico  <iiikkulv«ii  in  W'VEcr,  In  (tie 
same  commanlcatton  values  are  given  for  the  specific  and  mole- 
cotor  RMaticmt  of  loine  faMOf  and  aiaantic  h^igaairboM,  lattjr 
«ieolMl%  ftc,  and  retationt  are  estaUlAad  between  the  MKni^ 
todetof  these  constants  which  are  similar  to  those  discovered  by 
Dr.  PeilciD.  The  rolations  uf  solutions  of  double  mIu  ere  also 
iimicd  in  ihe  pajisr. 

ATaieeentateetlngof  theUerlin  Societyof  Natur.  lUu,  ITci. 
Aaehersoo  spoke  00  the  mctallic-luoking  deposit  oacu  luund  un 
ilu'  ii-tj:Ij  of  rumiivaling  .iniin.AU  it:  S  nr.a'jrn  Europe  and  the 
East.  ileriw^t  described  a  siiver-lii<e  crust  on  the  tMck 
teeth  of  a  goat  in  Xante,  as  composed  of  fine  knralbl, 
and  «f  calcittai*earbonaie  with  aoaic  iron.  In  aoat  casea, 
bowewir,  the  coating  ii  rather  of  a  (old,  bronie,  or  braa 
colour,  ami  the  yellow  pigment  i*  proVa'  ly  <if  ir^;iiitc  origin. 
It  is  more  coinman  to  meet  with  the  Jepoiiii  ■  ju  the  icMUrs  of  wild 
niriKii.iius  (especially  antelopes)  than  on  those  of  domciiicated 
aairoats.  Natives  of  the  Mediterranean  legiun  say  Ihe  guld 
colour  IS  due  to  catiiii;  a  oiyttcrious,  light-gtviog  planti  TCIJ 
diftealt  to  6nd»  hut  ouich  detirc  I,  at  it  ch\ngc»  all  tbat  it 
tonebea  to  gold,  or  indic^tet  gold  in  the  grouml,  or  can  be  used 
for  gold-making.  Varioui  plants  have  been  specified  a>  ilitr 
sovtoe  of  the  dep<nit,  one  beinj  the  Lebanon  poppy,  the  ground 
leave*  of  wtiich  have  a  reinirUahlu  gi^IJeo  look,  very  ^.iniiiar  to 
tbat  of  goals'  teeth,  so  that  a  causal  relation  between  the  two 
baa  seemed  natural  Dried  reowina  of  the  plaot,  loo,  have  a 
bright  metallic liiKre.  An  examination  by  HerrCraebner  shows 
the  gold  colour  to  ba*e  ita  teat  In  the  moderately  thickened 
ccl^  ciu' II  1  "f  c;:c  lissuci  conc;rni;<l  :  i  ui  i lis  shining  look 
apparently  c  jiiici  (torn  a  ihicU  dep./bit  of  wax  on  the  epidermis. 
The  teeth  of  certain  fosiil  rumin.-inu  hive  been  found  with 
wmiiar  ineruatoiiont,  t.g.  molars  of  Sainoihetium  from  Ihe 
mioeane  of  Mkyleoe  in  Samoa. 

At  the  tjo'.rom  of  the  valley  of  St.  Martin,  near  Millnu  Avey. 
ran),  the  Booodoniaoa  grotto  pieroes  tbe  caloarcons  roolu  of  a  i 
pnNHontoT  of  (be  Lame.   There  are  l^r  entrance*  on  the  j 

face  of  the  cliff;  the  mr>»t  prae(icnble  liw  on  the  western  fljnk 
Rl  a  hei(;ht  of  5  ;;m.,  ind  iii.ty  be  teacher!  with  the  help  of  a 
l.i'l  Ir  r  I.J  1,1   I  ,         I;  was  explored  1.1*1  autumn  by  .M.  K.  .A.  \ 
Mane,  »hi.>.  in  conjunction  with  M.  limile  Kiviire,  describes 
his  finds  in  the  CjMf-itt  fi',njK...    It  was  found  to  consist  of  three  | 
CaUeiiea,  one  above  the  Other,  the  loivesi  of  which  contained  a  | 
lake  which  led  two  perennial  springs  emergmg  at  a  point  lower  \ 
down.    This  liike  wnv  cv  .  liircd  will)  great  dilBculiy  in  a  canvas  j 
boat  under  3  v.i«lt  hardly  t  m.  hi^h.    In  ihc  middle  of  the  cave 
«as  found  i  kind  of  dome  sj  m.  hi^h  and  wide,  evidently  h'd. 
lowed  out  by  water.    lo  the  upper  gallery,  1501.  above  the  | 
level  of  tbe  lake,  the  cxploren  enconntered  a  neolithic  Iwnc 
depaiit  containing  a  lo^  fragnwnt  of  pottery,  n  wdl-nuule  J 
eyibsderof  bone,  and  teireo  buman  tkeletona.    Three  of  tbeae  | 
wen-  »rr-i!V'.-.t  ^i  II-  1.)  ■iide  under  1  sort  of  .shcrl  of  rock.s,  willi  : 
their  heads  touching  each  other.    It  seemed  as  if  these  penoos  j 
MO.  1 336,  VOL.  4t{] 


had  liccn  suri  riscil  and  drowned  Uy  a  sudden  flood  of  the  Lakl- 
bL-l'iw.  I  TiL-  ol  the  skulls  is  lhat  of  a  young  tuaU-  utluil  re 
matkable  for  the  Uuckneaa  of  the  cranial  bono-aad  for  the  want 
of  eomplexiiy  iatbe  antnii^.  Thcanaondconipleleakull  belong! 
to  n  cntyeet  aoi  coBpleteijr  growa  ap,  and  probably  of  the 
female  sex.  Besldet  these  skulls  many  other  bnnan  reoiaina 
were  found,  inclii  iinj;  >iv  matuiHiles,  M-ven  hurneri  and  one 
cubitus,  three  feiiiur;>  aiid  live  libms,  and  one  left  ilium, 
amounting  in  all  to  traces  of  seven  skeletons.  Speaking 
generally,  the  type  veieniblea  that  of  the  Cavemedc  rUoainie 
Moit  (Aveyroa).  Ao  faitafeathig  relic  aim  foaad  tpnanhone 
cylinder  made  of  tbe  diaphysU  of  a  human  fieanr,  and  prabaUy 
representing  an  amulet  or  a  trophy  ol  war. 

A  uioLOcicAi.  Station  hat  been  recently  st.\(tedon  ff^lgo* 
land.  According  to  the  recent  report  of  the  director,  Hetr 
lleinke,  it  contains,  with  other  rooms,  six  workrooms  with 

excellent  light,  one  fur  the  director,  two  fur  the  js^i^tan's,  rt 
fourth  for  Kiickitcl,  •  isli  i  is  eoRSi;;'.-.!  on  ihc  marine  tljra  of 
the:-.l.i[i  1  ,  vvhile  the  t»  >  olheis  :tie  f  n  "  iitnbulant  "naturalist*. 
The  conditions  of  occupation  of  these  will  soon  be  publiibed. 
The  cellar  space  is  being  arrangjed  for  aquaria.  Several  boats 
with  dredging  and  lishiiv  appamtni  are  nr  -hs  dispoaal  of  the 
inmates.  One  of  iheie  ts  a  taunch  «it':i  ;  l-  roleun  motor ;  it  . 
his  ;i  >vr..i!I  tahin,  with  cooking-stove,  &:c.,  so  that  the  whole 
day  can  ti«  spent  omfortably  on  the  sea.  In  the  summer 
months  arrangements  wilt  be  made  for  excursions  of  several 
dayi.  A  few  aoniha'  researehcs  on  tbe  fauna  and  flora  round 
Helijolniid  has*  irevealed  a  greater  richness  in  these  than  bad 
been  snppoaed.  New  forms,  aothefora  ohacrved  inihc  C>erm.in 
Worth  Se»,  have  come  to  light  almost  dally.  The  ichthyologist 
t'tniK  lleri:^  d '.ini  -1  rich  iicM  ;  an  J  interesting  stndies  can  be 
prosecutcii  on  riic  larval  forms  ol  Crustacea,  un  mimicry  and 
protective  coL.Mrs  in  mtTioc  animals,  and  their  mlatinna  to 

marine  plants,  dtc 

Mr.  Thomas  E.  Bean  contributes  to  the  Fnti>ni'^lpgist  for 
'uly  fhf  results  of  a  f.aifly  ej;ift.5ive  breeding  of  Ci'jiai  ckris- 
Una  and  C.  tin,  undertaken  with  a  view  of  determining 
I  whether  move  male  or  (tmaie  bntterliies  are  prodaced.  From 
seventeen  separate  broods  of  C  tJMstina,  116  males  and  143 
females  were  rained,  and  nine  broods  of  C.  tKs  gave  31 
males  and  (><)  females.  All  the  families  were  subjected 
to  uniform  trcalment  and  condition,  hence  the  results  show  that 
some  cause  or  causes  control  the  development  of  sex  rnlifcly 
apart  from  the  influence  of  variations  in  nutrition.  The  sea 
proportions  do  not  seem  to  be  detenafned  by  the  seaseaat  stage 
at  which  the  cgi;s  arc  !i;d,  r.n  !  Wr.  Ikan  tlr'nks  that  in  some 
case^  At  least  sex  is  dependent  upon  antecedent  causes,  tbe  in- 
fluence of  external  conditfaMia  not  applying. 

A  Ni'MHKt  of  special  articles  contributed  to  the  ffampskire 

Ofitnui,  by  the  Rev.  R.  H.  Cluttcrbuck,  00  tbe  Whiles  ot 

Sclboine.  Fylirld,  and  AbboS  Vri:^,  wiU  ahortly  bC  pUWislttd 
at  tbe  ofiice  of  ibe  journal,  Winchester. 

Mbssrs.  r>i;LAi;  and  Co.  have  jnst  istned  parts  xslil.  to 

xxvii.  of  their  ci'alogue  <A  zoological  .md  pil.ifontological 
works.  They  include  works  on  jjeneral  I ^^ll^l>l^dogy,  Coleop- 
Icr.i,  nip'er.i,  lloiniptcra,  and  Ilymcnoptcra. 

Ma.  jAMK$BKitTb.x  and  Prof.  C.  S.  Boulgerbave  reprinted 
from  the  Jottmal  of  Botany  their  **  Biographical  Index  of 
tlritish  and  Irish  Botinint-. "  It  i>  largely  ro*riticn,  and  com- 
pleted d  wn  to  the  end  of  l8<j2,  giving  the  n.imcs  and  other  in- 
formation respecting  all  British  (an  ;  !,')  botanists  known 
to  the  editors  who  had  died  before  that  Lime.  It  contains  tSas 
names. 

TliK  Killing  Microsco]  ic.xl  .md  Natural  History  Si  ciely  has 
issued  iu  sixteentb  annual  report.    In  it  are  given  abstracts  of 
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lectures  dclivcrcil  at  meetings  of  i!ie  Su<.ii;<y  duriDg  1892,  and 
^ome  nulci  on  the  local  forms  of  f.vw."  j     aitl  horttntit, 

prepared  by  Mr.  A.  Belt.  There  are  few  societies  in  the  «t- 
viroM  of  London  that  are  ible  to  pnUMl  mdi  Mtiibetoiy 
TOport*  of  their  {wooeedtnss. 

It  i$  only  in  >  very  oanoir  ud  mtokted  leaie  that  statistical 
iBformtion  gained  by  the  ordimrf  cemntemn  be  accepted  at  an 

in  iicatiLXi  oflhe  eiinc.iiioni'  sta'.iH  of  a  country.  However,  an 
attempt  was  made  10  obtaio  same  ti^urcs  under  llu&  head  during 
the  COUtts  of  the  olony  of  Tasmania  in  1891.  The  standard* 
taken  wiu  the  abilitjr  to  read  end  write,  to  feed  onlj,  end  to  be 
oblo  to  do  Mither.  The  tabaletioB  of  the  reratti  of  tlw  inqoiii* 
tioB  ihowe  dut  the  petceotiige  of  penom  who  aaid  they  could 
read  and  write  reached  a  maxim  am  of  95*04  between  the  ages 
of  fifteen  and  livcnty,  and  then  iL-crca^cd  i;ri.Ja;\lly  to  55  6S  for 

penoos  of  eii;hty-five  years  of  age  and  over.  Oi  a'' I  the  persons 
«hoM  respective  a^e^  were  not  ICN  than  fourteen,  8877  per 
eeat.  coold  reed  and  write,  3*50  per  oeat.  coald  read,  mod  773 
per  cent,  avowedly  ledted  the  qoaKlioatiOM  for  ridicv  of  thoae 
daiiai. 

Mr.  S.  CciiTKRrii.  Jia^  compilcc!  a  Ikt'e  hinJlioolc  to 
vahoui  publtc-itiurii,  ducuiiiuuls,  aitd  charU  conuecicd  with  the 
rise  and  development  of  the  railway  system  of  Great  Britain  and 
Ireland.  Tbe  book  is  poblisbed  by  Mr.  Edward  B»ker,  Jobo 
Bright  SUeel.  BbniiaKhaai.  It  b  a  compact  tittle  faiUioBrapIiy 
of  railway  matters,  and  deserves  to  be  iieaei  in  a  much  better 
Unm  than  It  is  at  present. 

Two  papers  are  eontributed  to  the  eorrent  |eamah  upon  the 

hitheitd  unisolated  tetraolil  iriiW  <.if  JcaJ.  Tlie  e.irlier  of  the 
two,  by  I'lof  Classen  and  lieu  .dahutsky  of  the  Aacbcn 
laboratory,  is  communicated  to  the  Zdtschrift  fur  AnorgaHtsehe 
Chtmit.  Daring  tbe  course  of  aa  interesting  series  of  experi- 
nentt  with  liquid  diloriae,  it  wai  obcerved  that  the  liquid  was 
eaiiiely  wilhoot  action  vpcn  pure  lead  dieUoiidc^  PliCI^  hut 
that  in  presence  of  concenlrated  hydrochloric  add  a  mlaifon  of 
le'.r.iclil  >n  ie  if  li:ad  was  jirodaced.  Twenty  fr/c  gram«  of  Ic.iil 
ciUoridc  were  placed  ia  two  hundred  cubic  (.enuuictrcs  uf  fam- 
inj;  hydrochloric  acid,  and  the  mixture  cooled  by  means  of  ice 
and  talL  Liquid  chlorine  was  then  added  and  (be  vessel 
closed.  After  two  days  the  lead  dichloride  had  all  disappeared 
and  a  1io«o(eneous  yellow  liquid  remained,  coadsiing  of  a 
■otatlott  of  lead  tetrachloride  ia  bydrochloric  acid.  All 
attempts  to  Isolate  the  tetrachloride  were  un.i'. .lilini;,  Ir.i;  upon 
adding  amaiauium  chloride  a  doable  i>aU  of  ihc  composition 
3rbCI,.5NI},CI  crystallised  out.  Thii  sail,  containing 
tetrachloride  of  lead,  forms  yellaw  crystals  which  are  quite 
permanent  io  dowd  vessels  and  withstand  a  temperatare  of 
iQo'  without  diange.  The  ecyatala  are  decomposed  by  water. 
If  only  a  smalt  quantity  of  water  b  added  the  dichloride 
sep.i;  .itei  .m-.l  i  s  ilati'in  of  hyjvKhlir..)  js  acid  is  formed.  If 
much  water  u  added  a  clear  brown  solution  is  produced  which 
probably  contains  plumbic  acid,  Pb(OH), ;  this  tolutioa  rapidly 
decomposes  with  separation  of  lead  dioxide,  PhU,. 

Thk  second  paper,  by  Prof.  Friedricb,  of  Gnu,  is  contributed 
to  the  Btridktt.   Prof.  Pricdrich  has  tnooeaded  in  Isolating  the 

p  Li.'  U; tract)! jrittc  itself,  PViCI^.  A  solution  in  hydrochloric 
iciJ  was  tirit  obtained  hy  the  action  of  chlorine  r*»  on  lead 
dichloride  suspended  .11  hydrochloric  acid.  I  r.nri  litis  the 
double  salt  with  ammoniutu  chloride  wai  prepared  by  the  addi- 
tion of  sal-ammoma  to  the  liquid  product.  Aocofding  to  Prof. 
Ftiedrich*  the  compositioB  ol  this  salt  is  roprascnted  by  the 
formnh  PbClt-iNlliCt.  It  was  obtained  in  welI'ddSned 
N  combinations  '  f  the  octahedron  and  cube,  and  would  appear  to 

be  isomorpfaous  with  the  corresponding  tin  salt,  (N1I4)jSdCI(i 
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the  weD'IcDown  ftnk      wMeh  was  Ibrmerly  so  largely  used  as 

a  mordant  for  madder  dyes.  When  this  double  salt  containing 
tetrachloride  of  lead  i«  place<i  in  strongly  cooled  oil  of  vitriol  a 
somewhat  energetic  reaction  occurs,  the  chloride  of  ammonium 
being  decomposed  with  evolution  of  hydrochloric  acid  gas. 
Bat,  rtiange  to  say,  tbe  tetrachloride  of  lead  is  not  attacked  by 
concentrated  talplliiuic acid,  and  it  separate^  in  yellow  drops, 
which  finally  coalesoe  to  fonn  aheavy  yellow  liquid,  which  tinks 
to  the  bottom  of  the  vessel.  This  may  he  punlicJ  by  repeated 
agitation  with  oil  of  vitriol,  and  is  eventually  ohtained  after 
separation  as  a  clear,  yellow,  very  highly  refractive,  heavy  but 
mobile  liquid,  which  yields  numbers  upon  analysis  agreeing  with 
the  fmala  PbCI^,  iiimes  in  contact  with  moist  air,  and  decom- 
poses slowly  with  separation  of  lead  dichlorid?  .ind  escape  of 
chlorine  gas.  Upon  warming  it  suddenly  dcco  iipoies  with 
cxploMon,  !he  dichloride  of  lead  bc;n^  produced  in  llie  form  of 
a  cloud  tinted  >>o3»cwhal  yellow  by  the  free  ch'.oriiic.  Us 
specific  gravity  at  o"  is  3'l8.  At  -  15'  it  solidific.  to  a  inaM  of 
yellow  crystals.  With  a  Utile  cold  water  it  forms  a  hydrate, 
pnbaMy  Pb(OII)«.  whtA  readily  decompoies,  and  with  excess 
of  water  it  yields  a  precipitate  ot  peroxide  of  lead  PbO^ 
When  added  to  a  little  very  cold  eoncentrsted  hydrochloric 
acid  a  crystalline  compounl.  probably  of  the  compoNition 
rbCI,.2HCI,  b  formed.  When  mixed  with  oil  of  vunol  and 
warmed  in  a  current  of  hydrochloric  acid  gas  the  liquid  may  be 
partially  distilled.  As  soon,  haweter,  as  temperature  reaches 
ubOttt  105°  explosion  occurs,  m  described  above.  In  this 
respect,  also,  lead  tetrachloride  resembles  tetrachloride  of  tin, 
which  may  be  dii'.illed  without  dec^mpositton  ftna  a  mlatnn 
with  ratphnric  add. 

Noras  from  the  Marine  Biological  Station,  riymjuth.^ 
Recent  captnies  include  Urge  swarms  of  Salps,  the  nurses  and 
yoan^  diains  of  TWia  t/enteemtUa -mmtrvtistA.  From  the  15th 
to  the  25th  they  were  very  common  and  in  good  condition } 
after  the  35th  they  became  reduced  in  number,  and  were  inndi 
injured  by  the  storm  wh:cli  rtccurred  las;  week.  In  addition  to 
the  above  there  were  observed  numbers  of  Oklia  and  J'hau- 
mantiat  medusx  ;  and  from  time  to  lime  Echinoderm,  Annelid, 
and  Muller'sfatfrat^asweUas 0/it«MN<^«andthe£H4uri«lar*a 
of  Miisiuni.   The  MoHusc  ffasta  ineramOa  is  now  bmeding. 

Thr  additions  to  the  Zoological  .Society's  Gardens  during  the 
past  week  inclnde  a  Macaque  .Monkey  {Maemms  rytumolgus,  j ) 
from  India,  presented  by  Mr.  W.  Heacgpm;  a  Rhesus  Monkey 
( MtttacMt  r*enu,  9  )  from  India,  presented  by  Mr.  J.  H.  Brown  ; 

three  Common  Marmosets  {llapalt  /aftk$a)  from  Brattt,  pre- 
sented by  Mr.  Hope  (Jibson  ;  a  Brown  Bear  {I'nus  anias,  9  ) 
Kuropeaii,  presented  by  Mr.  F.  Collier,  F.Z,S.  ;  two  Wild 
Swine  (Sus  sirofa,  ,J  9 )  from  North  Africa,  presented  by  Mr. 
Jasper  A.  Malhewi ;  a  Purple  Heron  {Ardta  purpurea)  British, 
presented  fay  Mr.  R.  H^ood  s  a  Leadbeaier's  Cockatoo 
(Oar«fiM  Ittdbtattri)  from  Australia,  proieatcd  by  Mrs.  Anna 
Margaret  Hills  ;  aGuilding's  Ama.'on  '  C'irrsotti  guilJin^)  from 
St.  Vincent,  W.I.,  two  Tree  Boa>  ;f  -  j'.'mj  hortuLinus)  from 
Grenada,  W.I.,  p.teveiited  liy  the  Hon.  .Sir  Waller  Ilely- 
1  lutcbinson,  K.C.  M.G. ;  a  Bnuilian  Canama  (C  dnVriWir  rm- 
lata),  a  Bam  Owl  (5lrr«V  Jhmmea),  a  King  Vulture  [Cyf^gut 

M/o),  a  BncMnl  {Rutrn  ap.  inc )  from  Biatil,  presented  liy 

Mr.  Howard  C.  Wolfe;  an  II Itger's Macaw Mnr MwrwM«% 
two  yelti»«  li'-M  led  Con.:te-  [Cturuj jfi.iaya)  froir.  Br.ifil,  two 
Rulesccnt  Tcj^ucxiiii  {7 n/-iJtam6is  ru/titens)  from  Mcudo.a, 

deposited;  six  European  Heavers  { Cji/i;r   )  from  the  river 

Rhone,  France,  eight  Uarganey  Teal  {QHtr^ueJu^a  cinia),  six 
Common  Teal  {Qiut^idMl*  trttta)  Earopcan,  parchascd ;  a 
Thar  (C'd/rie  jtudmcm^  g ),  tmo  Black>headed  Gatis  (^rwr 
tiJituHJus)  bred  ia  tba  Gasdcoi. 
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OUR  ASTRONOMICAL  COLUMN. 

Comet  FiNi  AT(tSS«VII.}.— M.  Sdmlhof,  ta  the  eontat 
Dumber  of  the  Aslr.  /fmr».  (3t7l)  gl«t»tlM  MiT  dMWRto  ud 
cplwmern  of  CooMt  Pinlay.  They  Me  at  foUom  :— 
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tm  of  «  tek^a  fna  KM  to  ooe  of  the  Gtnntn  01 
totio.    The  oMeeMft  tea;  "Fn»  Boitoa  probebly 
coait  photocripb,  Lewn,  5  Jmie.  09S7I «  Boitoa  964 13> 


A  «tiGirr  CointT?-'Ia  «  note  voder  iM*  heeding  which 
anwered  ia  theee  ooluiaa  oa  Jane  n,  we  geve  en  iolerprete- 

 r  -  .-t  r —  iM_i  »  M  -v^  <-!  Ob«erv«- 

bright 

_  .  -   .  -.07558, 

435^a;  it  June,  10043  :  Boston  27119^  00904,  44006.  Ver- 
balUB  veotilate  unplkble." 

Uafortuna'cly,  after  having  tranUated  the  code  on  a  separate 
•beet  of  paper,  we  set  down  the  Hoiton  limes  as  the  right 
EMensioDs.  ao  error  often  liable  to  occur  whca  ooe  is  tued  to 
reading  right  ascension*  IB  howe,  Biinatei»  oad  eeoandi^  and 
nnf  in  def^fe?  of  arc. 

This  tclL';;r.»rn  was  distrll)ule<i  only  to  a  few  ol)%prva1orici 
iti  order  Iij  ■iiili^tnntin??  rhf  di^cjvt-y,  or  uiherwisr;,  before 
the  announcement  wii  opcnU' made,  anrl  it  was  in  tlu' en  icavoijt 
to  present  our  reaJcri  wisii  Ihi*  piece  of  iic^vs  as  c;uly  as 
possible  that  this  clerical  error  was  made. 

.Stars  with  Remarkable  Spectra. —In  .isinrnomist/it 
NoikrithUn,  No.  3171,  Mr.  T.  E.  Espin  conlinaes  his  list  of 
stm  with  rcmarkibJe  *|iectni  {,Aitr.  N«th.  ip^),  the  onmber 
amounsin^'  no»  i  ,  jj,^  The  placee  aie  au  taraiifhl  ap  ap- 
proBiinately  to  1900. 

Tiia  PaaioDor  Rotation  of  Venus.  -It  wa>  hoped  that 
tlw  pate  telescopic  obecrralioni  of  the  surface  of  Venus  would 
Mttle  the  question  of  the  period  of  rotation,  but  the  results  show 
that  we  are  not  yet  in  possession  of  the  absolute  value  as  can  be 
gathered  from  a  comparison  of  Schiaparelli's  work  with  Trou- 
velol'i,  and  Lo^charJt's  arvd  Wi,Iiceniis  <)e',crniifia!ion«.  A 
otetbod,  apparently  not  yet  '.rietl,  is  that  su^^jc^tcd  by  1  j;nn  von 
Oppotier  i.-titr.  jVacA,  3170),  which  mvijives  the  use  of  the 
sp^^tro  coj.e  for  the  dctcrminanon  of  the  motion  in  the  line  of 
tight.  By  cnmparing  the  spettr.i  of  o/i|>o«i(e  points  on  the 
eqaator.  he  -ay*  it  might  pr;j|>al)ly  be  po.siblc  to  determine  the 
time  of  rotation.  Cassini  <le  VicoS  a -siiiii^tion  involves  a 
velocity  f'jr  r,i  ojuatonal  ]>:)int  of  somewhere  about  47J  metres 
per  &ecoo«l.  »<5  that  wu  shonlil  enpect  to  ^ct  a  moliou,  iiwlicaied 
m  the  spectrum  by  the  <iis[jlaccmcnt  of  the  lines,  of  about  946 
metres,  or  roughly,  otse  kilumcUc.  This  motion,  he  thinks, 
can  with  oar  present  meatu  of  measuring  be  made  apparent,  and 
wc  should  thus  decide  between  Cassini  de  Vico's  assumption 
and  Schiaparelli's  225-day  perio<l. 

The  Xewai  t,  Tr.i.Escore.— The  report  of  the  work  done 
with  the  Ne*all  refractor  {Caint.  ('nii:  Kef^ nrr,  Ume  jo) 
shows  that  during  the  past  year  the  work  was  .>fvric1y  liamli 

capped  by  the  fact  thai  the  driving  cl  .ck  '.v  as  uiiiJer^;oin>;  rcpai;. 
l.t»;^Tmmerthe  nhiecfive  prism-,  wen:  i.and  a  out  eighty 

iiellar  4|><clr.i  were  •il.tained,  sixteen  of  winch  aic  lA  use  tor 
mc:i>nremcnt  ;  bul  later  llie  <!:ivirn;  wi  -rin  h\\  tu  be  ■.ii>niouriU-.i 
jn  l  <.erit  'o  Dublin.  U»ir.i;  \  sin^jle  pii-m,  the  ■^[irt'.ruiii  lieween  F 
aA4  H  It  2  inches  long.  In  a  jiiio'.ograi  h  of  \  i'i;awith  an  expo- 
sure of  nine  minutes  ibe  hydrogen  lin^s  up  to  Muggins's  nota- 
tion) were  obtained,  the  spectrum  between  h'  aorl  ^  being  3  inches 
iatoogth.    With  both  prisms  the  dicpcrsioo  it  vtiy  grant,  tlx 
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spoctfvns  more  tlum  coven ng  the  lenMh  o^  the  photographic 
plate  used  (length  between  H-y  and  H  li  t*75  inchee).  The 
nec(r<i'!tty  of  having  to  send  the  driviagworm  of  the  new  clock 
away  to  be  re-cnt,  in  addition  to  auddog  ieveral  iniiru 
mental  ie»U,  scens  to  have  takca  up  BMdt  of  the  time  that 
might  have  lieen  used  in  obserrtflg.  The  fifth  satellite  of 
Jupiter  is  within  the  reach  of  this  instrument,  and  has  been  «r«>n 
on  two  occasions,  January  24  and  February  4,  Mr.  Kev^all 
remerliisg  that  "  it  has  been  most  joslly  described  as  a  very 
dillettltohjeel/' 

JO«tNsrait*a  NomOR  AsriONOXT.^Uodcr  this  title  we 
have  before  ai  a  tmtll  booh,  bgr  Swift  P.  Johostoa,  edited  by 
JaaM*  Lowe,  consisting  of  aboot  fd^t  p«Cttf  deeliag  with  tha 
iBOfe  purely  elementary  matbeBHMicu  porlioa  of  nttronomy. 

The  book  is  a  comprL>mise  between  a  (MMMiar  work  and  a  text- 
book for  students,  and  links  the  one  to  the  Other.  Coming  oitt 
originally  in  the  fona  of  aolet,  tlie  present  edition  has  been 
widely  expended:,  aad  may  now  be  said  to  form  ao  excellent 
course  of  astronomy  for  beginners.  It  i ;  simple-worded  and 
conciie,  and  presents  '.he  rearter  with  a  general  sketch  of  the 
more  important  problems  which  is  the  part  of  the  science  of 
astronomy  to  solve.  The  diagrammatical  figures  .supplemeat 
and  render  more  clear  vsrioui  part?  of  the  text,  an  l  the  ijO 
excellent  questions,  if  i  aily  answerer)  by  the  re.niler,  woi:ld  pfOV* 

a  very  seivionble  addition  to  bis  astronomical  e<I  'Jcation. 

Thk  HopoKina  PiniD  Fania.— The  fbllowia^  prizes  are 
announced  by  tha  Staithwaiaa  lartitntlon  with  the  intention  of 
furthering  the  wiiihc*  Of  Mr.  Thomas  Ifodgkins,  who  we  have 
previously  referred  to  as  beviag  pretented  a  large  donation  to 
the  institution  for  the  "  incfeate  and  diffusion  of  more  exact 


knowledge  in  regard  to  the  nature  and  properties  of  atBOsplleric 

air  in  connection  with  the  welfare  of  roan  '  i— 

(1)  9io,ojo  for  a  treatise  embodying  some  new  and  im- 
portant discovery  in  regard  to  the  nature  and  properties  of 
atmospheric  air.  These  properties  may  be  eonsiikr«d  as  hearing 
apoa  all  or  any  of  the  sciences,  t.g.  not  only  in  re^nnl  to 
meteorr>lr.;;y.  but  in  er>fvf^f'Ctinn  with  hyj'icnr',  or  with  any  tie- 
partnicnt  wliati'-ver  of  liiolo^ical  or  physical  science. 

.^jiXKj  hij  a  s.i'isfaoitjry  essay  on:  o;)  The  known  juo- 
l>cities  >i{  almospheiic  air  considered  in  their  rchitionship  to 
fCbtatch  (11  every  iJepaitiiienf  of  natural  science,  and  the  im- 
portance of  4  siurlynf  the  atmosphere  c.mMdcrei!  in  view  t)f 
these  retation^hips.  (A)  \\\^  projier  Hireclion  of  (uluic  teseatch 
in  connection  with  the  imperfections  ol  our  knowledge  of  at- 
mospheric air,  and  of  the  connecuoni  of  that  knowlecige  with 
other  sciences.  The  essay  a;  a  whole  should  lend  to  Indicate 
the  path  best  calculated  to  lead  to  worthy  results  in  connection 
with  the  future  administration  of  the  Hodgkins  foundation. 

(3)  9toao  for  the  best  popular  treatise  upon  atmospheric  air, 
its  properties  and  relattoiwhipB  (iadading  those  to  hyg^cae, 
physical  aad  mental).  Thb  emqr  need  not  enceed  ao,ooo 
wotdi  in  length. 

All  thete  treatises  narbe  wittlea  to  English,  French,  Ger- 
man, or  Italhn,  and  sent  to  the  secretary  of  the  Smithsonian 
Institute,  Washington,  before  July  1,  1894,  with  the  exception 
of  those  in  competition  for  the  first  prite,  which  will  be  delayed 
until  December  31,  1894.  Further  information  on  the  above 
and  other  points,  such  as  the  giving  of  nedals,  &C-t  may  beol>. 
tained  from  the  secrei.iry's  report,  aodalso  Ihuu  Aartmmy»d 
AitrafhytUi,  No.  II6,  p.  jto. 


GEOGRAPHICAL  NOTES. 

AT  the  meeting  of  the  Koyal  Geographical  Society,  hcM  i  n 
June  26,  Captain  F.  K.  MaunscU  gave  an  account  of  his  journeys 
in  Kurxlistan  during  the  s  immer  u(  i.S')2  K  tr  listan  is  not  an 
accurately-defined  province,  but  may  he  dcscnlie'l  as  ?he  exten- 
sive disttic;  inhabited  by  the  Kurds,  embracing;  the  rei;ion  of 
Lake  \  an  uml  tlie  I'pper  l  uphralcs,  as  well  th«  country 
lKrt.\een  ihc  Tijjrls  ami  the  I'ersian  frontier  south  of  Lake 
\  an.  C.-ipt.oi)  Mauukfli  entered  Kurdistan  from  the  north, 
passing;  I'.rzm^an  and  Erierum,  and  skirted  the  eaMein  shore 
iif  Lake  Van.  The  watershed  between  the  lake  and  the  Tigns 
Valley  is  very  low,  but  it  is  not  ea^  to  diseovar  any  place  at 
which  there  might  at  iome  fonner  tfanehava  been  ao  ontiel.  It 
seems  not  unlikely  that  a  lava  overflow  fioB  the  vdcaao 
.Mount  Nimrnd,  on  the  western  thorn  of  the  lake,  cat  ofl*  ihc 
plaia  of  V»«  from  the  Tigrk,  and  thus  formed  the  lake.  Capialt 
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MaitD-'ell  descer.dfd  lo  the  Tigri«,  arul  f-  ll  nni  ihat  livcr  !f>  iu 
month,  making  e.xcnr-ian':  :n:(i  ;hc  on  ur;Uirov;»  cciuniiy  lu  the 
ea*l.  Only  in  s<mU<ciij  Ku5Ji>i;ui  i--  ti.e  [  i.iiiilaiinn  txtJuiiveiy 
Kurdish.  Noilh  of  Mosul  iheir  m  a  ci  :.sic1li.i1  Ic  Chri&liitn 
el'  ro«ot.  Not  many  years  a^u  Kui  JloJul;  ux>  ^^utAt  piuvince, 
ruled  over  I>y  Kuidish  brys,  wbcse  itro^ghotd>  crcte  Amadia, 
kawaiulut,  Sulaimariic,  and  oiber  pLacei.  Uul  all  iht*  it 
cbannd,  the  c<iuntry  is  now  mfUr  ibvdirwt  cootiol  of 
Taritth  olRdib.  The  oiiginal  Kwfdich  drpniutiM  umi  ttibd, 
and  tbe  pit«id1ipg  Imbiu  of  the  tribes  are  siill  mMwdk  aod 
pMUwat,  but  have  been  nodiStd  by  local  condilioM.  Hint, 
ibe  Kordt  nf  the  movnhriniMW  distHct  Mttb  of  Lake  Von 
MtMin  in  villages  all  through  the  tevere  witter,  tbe  en  at  di*- 
taace  beiag  a  bar  to  migration  into  a  waimcr  plain  country.  In 
(he  MUtater,  howerer,  ihry  Itave  their  vdlace  dwclliDg*  for 
ibortentt,  which  the)' often  piich  close  to  their  wioler  home. 
I«  the  rucged  Deisini  country  the  Kurd*  are  j^rforce  tcdenlary. 
In  central  and  tnuihem  KuidnUw  the  tribes  ba«e  easy  aeoeta  to 
ihc  MctopiMaiaian  plain,  aail  a  faurpe  aumbcf  ttf  tbem  life  in 
tentsi  all  the  year  round. 

At  a  special  meeting  of  Che  Royal  Geographical  Society  held 
on  Monday  ni  Lor.don  University,  THurliDStMi  Mouse,  it  was 
decided,  by  172  to  15S  vote!!,  that  it  u.i^  inexpedient  to  admit 
ladi«  a  as  ordiaaiy  Fellows  of  th«  Society. 

A  DaL2JI1.*S  tdcKiun  niyt  ibal  LidMnrat  Peary.  wUh  Mis. 
Pcaiy  and'twdve  eoiii]Mnioi^  laft  New  Ydric  on  July  s  in  the 
whaltngbtrqne  Ai'nw,  on  hit  tceond  eapoditioB  lo  the  Arctic 
fegiuna. 


MUSEUMS  ASSOCIATJOI^i.^ 
f. 


""I^HE   Mii-tiiiiis  As»rj,'i;i'i,in  H  one 
nuiuuioui  iocs-i'  r'r;-,,iiU'alnin:.  u 
di<-nt  at  the  pre&ent  day  vi  i u-.t  -urc 
for  the  interchange  ul  iiltot  un  suljc 


<il  ihf  y'.junt;e<t  uf  the 
iitli  It  ;>  lliou^'.ht  cxpc- 
11  <ii  lU":  (' '  t;ivc  faciiittc^ 
iilcicilin^j  iQ  a  special 


grt'i  p  ijf  men.  It  is,  ii^drcJ,  only  in  the  fouitn  year  of  its 
CAMcDce,  and  this  it  the  first  time  ibal  a  meeting  lias  been 
held  In  London,  the  caalM  in  wMch  are  flUhMed  the  great 
»at:on^  eoHecilona,  and  in  whidi  aeifdn  <o  oonMcfnUe  a 
nnmbcr  of  penooi  engased  in  their  OHlodf.  The  asoociaiion 
daima  YotK  aa  its  birthplace,  and  Llvet^oo!.  Cainbridge,  and 
Maaohcaler  have  in  aueeeuion  atbrded  it  hoqiitaliqr  end  en- 
joyed the  advantsKe  of  iu  ^reacnoa. 

We  all  meet  with  00c  ol  ject  in  view.  Wcaie  all  impresacd 
with  the  value— with  the  ncccMil]^  I  ahonid  say — of  the 
MuMum  (oaing  the  woni  in  its  widot  sense,  as  a  coUeetion  of 
voiks  of  art  and  of  nalttw)  in  the  iniclleelnal  advioKe  ol 
niankiiMi. 

How  ooaid  an  make  any  progress,  how  could  it  cveo  exist, 
if  its  prodtictton*  were  destroyed  9.^  snon  as  they  v»ere  created  ; 
if  there  were  no  museums,  private  or  public,  in  which  they 
could  be  t'icservcd  and  made  available  lo  maokiitd  lh<fn  .ind 
ibereafler  ?  How  cr>uld  science  he  studied  without  ic.i  iy  nccr-s 
to  ilie  malerialii  upon  which  knowledge  is  built  up  i  In  many 
branches  of  -science  the  progress  is  mainly  commenSBlMe  witfa 
the  abundance  and  accessibility  of  such  materials. 

'I'hODf^b  the  firM  duty  of  museums  i-.  wiiiiout  ip.ieMi  .n,  to 
preserve  the  initcrials  upon  which  the  Ui>icMy  uf  nuiokmd  and 
the  kniiwlcili;e  of  science  is  lusvil,  .my  one  acquainted  with  llie 
numerous  succes-iori  of  essays,  addressee,  lectures,  and  papers 
which  CQiiNlilute  the  mu^um  literature  of  the  la.st  thirty  ymrs 
must  rccc'^nisc  the  gradual  development  of  (he  conec^ition  that 
the  museum  of  the  fuiore  is  to  have  for  its  complete  ideal,  not 
only  the  simple  prescrvatioa  «f  the  objecU  00a tikis cd  in  it,  but 
altv  their  anaDgcmcnl  In  «uh  a  Banaar  a*  to  prowde  for  the 
hislineiion  of  tSoae  who  *i«il  it.  The  value  of  a  mnseum  will 
be  teiMd  net  ontyhy  iiaeontcal^  but  bf  Ihe  tnalmenl  of  chose 
contents  aa  a  mum  oTihe  adeaaceineM  of  hiwwloi^.  Thouj^h 
this  is  the  genatal  coosensus  of  opinion,  as  expre^ed  in  the 
litemtere  jnit  refcncd  to,  ibtie  is  naturally  still  muchdiverg- 
eoce  as  to  the  beM  methods  by  which  ihii  i<leal  may  be  carried 
onl,  and  there  are  still  many  practical  dilTicaltka  to  be  over* 
come  before  the  view*  ao  ably  advocated  on  paper  can  be  re- 
doced  to  the  test  of  actual  perfoiaanca.  It  i«  with  a  hop*  of 

1  Adilnr^  uf  ll.<^  rrat.'l*ni.  Sk  WillUm  H.  novw,  K.CB.,  t  R.S..  &c 
LiKulaa  Mceuag,  July  j  >m. 
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assiitir;;  in  the  solution  of  these  riifTiculliM  thai  this  Asfocia- 

lion  ha--  l:<-^ri  fiintnlti;. 

If  in  the  (ew  words  with  wli.ch  1  am  cxptt'ed  lr>  preface  'he 
real  work  of  the  Aisociali(  i-.  I  ►lull  be  foum!  1  i  *;«cJl  too  ex- 
clusively upon  the  subject  ol  oa'-ural  history  museuuis,  1  roost 
apologise  to  many  friends  and  member*  of  the  Association  who 
arc  ptescat.  It  must  be  distinctly  undcr!^to.yd  that  under  the 
word  nuiennt  Wc  include  collections  of  alt  kinds  formed  fur  the 
advaacvvCM  of  any  biaocfa  of  knowledge,  except  iho^  specially 
devoted  to  books,  which  alieady  an  caredfor  by  the  "  Libr^rieB 
Anotiaiion  "•-on  the  model  01  which  onn  was  famed.  I  hope 
tbal  in  onr  papeta  at  ibis  marting  and  in  future  presidential 
addrestca  we  shall  faave  all  bimncbes  of  miiseuta  worh  fatrip 
represented. 

It  is  my  fate  to  have  been  born  what  is  commonly  called  n 
"naturalist."  1  hardly  remember  the  tine  when  I  was  not  a 
possessor  of  a  museum,  but  it  aJwafyttOOh  a  dtttlnctly  biological 
direction.  Hence,  although  !»  no  means  unappreciative  ofoihcr 
branches  of  museum  work,  I  shall  confine  myself  chiefly  to  that 
part  of  the  subject  upon  which  I  can  ispeiik  from  persona!  ex- 
perience. Even  in  this  branch  lime  will  compel  mc  to  limit  my 
self  '<•>  serralioiit  upon  some  of  the  larger  qoesuoo*  coonccicd 
u  1 1  h  a:  r  -  ubject,  leaving  details  for  discntsion  in  onr  sabtcqnent 
r..--"M:v;-. 

I  'r  I  gitit  diHerence  between  Ihc  work  of  the  curator  of  an  art 
niust  .im  nm!  that  of  one  devo'ed  to  what  are  c:»U«d  natural 
bi-tiifv  iul'jccvi,  IS  :n  ;!ic  cii---t.- i->f  the  former  ''-.e  sjjccur.tns 
he  fj.i-  :o  [.  TCicivc  aaii  txlubii  come  into  hi*  !-.,Uii;v  vtiy  iicaily 
ir,  tilt;  c<iri;l;:i!Jii  in  which  they  will  have  if  n  rii.n:-..  .\  [  iciurc, 
a  ^.lic,  a  ji.i-ce  of  old  armour,  or  a  .statuf,  btyviiU  .»  ccitain 
amount  oi  tender  care  in  cleaning  atMl  re|iairing,  which  is  more 
or  less  mechanical  in  its  nature,  is  ready  lor  its  place  U|Hjn  the 
museum  shelves.  But  this  is  far  from  being  the  case  wiih  the 
greater  number  of  natural  object*.  Not  only  do  ibey  re<)uiie 
■:;>ecsal  methods  of  preservation,  but  very  often  their  value  aa 
museum  .-pecimens  depends  entirely  upon  the  skill,  labour, 
patieocc^  and  knowledge  capended  apoo  them.  In  specimenn 
illnttraiingbiolcigical  snbjeaslhe  lii.,taest  powers  of  the  rooicam 
curator  are  called  forth.  A  properly  mounted  annual  or  a 
carefully  displayed  anatomical  ptepatatic>n  is  in  itself  a  work  of 
art,  based  upon  a  natural  substratum.  In  few  btaachcs  of 
muscuoi  woik  has  there  l)een  greater  progress  in  late  yean  thaa 
in  thi<,  and  few  offer  still  fimbier  acope  for  develo|imcn(. 

Tartly  rroQi  *hii  cause,  and  partly  from  the  Act  that  art  ban 
for  .1  longer  period  and  to  a  greater  degrie  engaged  the  atten- 
tion of  civilised  ni.an  than  nature,  the  mcilioil  of  pIC^ervalion, 
amrngement,  and  exhibition  of  woikji  of  art  are  on  the 
whole  further  advanced  than  are  those  of  i  iiut.i;  i  .icts. 
But  no  one  can  deny  that  there  is  sti'l  ir.  :iy  i;iillerics 
devote<l  to  the  exhibition  of  wurkK  of  art  n!  Mn-ui  kinds 
great  room  for  improvement.  There  is  ^(.ucr.Uly  it\T  too 
great  crowding  ;  too  many  objects  so  placed  thji  it.p  i.ilic^,! 
man  cannot  see  them  properly,  even  when  staadtng  oa 
!  [1-  •  ;  •  many  ■  ;heTs  placetl  S4<  low  that  they  can  only  be 
cxi  luxicd  by  lyiii^;  down  on  the  fliw  r  ;  too  mnny  completely 
spoiled  by  the  juxtapoKilion  of  other  incongruous  objeclii,  or  by 
unsuitable  seuiivgs.  It  is  only  in  a  very  lew  public  mosenms 
(I  nny  instance  aa  a  oontpknooa  example  the  spleftdkl  maaenni 
of  anuonitics  at  Naples}  that  the  immeiwe  advantage  to  be 
gained  bf  nmple  innoa  and  appnpnatc  surroandinfs  in  nidiiic 
the  lankBtionof  njwt  idea  of  the  beauty  and  tatereit  of  ancS 
spccinKD  oantained  io  it  can  be  pmpcrly  apprtolBted.  Comet 
tdaadfieation.  g>od  labellieg,  iaotelhin  of  caeh  object  from 
neigh::ours,  the  provision  of  asnhahle  fanchgronnd,  and  above  nil 
of  n  position  in  which  It  can  be  readily  and  distinctly  seen,  are 
absolute  ic^uisites  in  art  muttcama  aa  wdl  as  in  those  of  mttttnl 
history.  Nothing  dctraciii  so  mach  from  the  enj'iynKut  nad 
advantage  derived  from  a  visit  to  a  museum  as  the  overcrowding 
of  the  apecimcfit  exhil>ited.  Die  development  of  (he  new 
museum  idea  to  lie  s|iokcn  of  Utcr  on  will  be  one  way  by  which 
ihis  can  be  lemcdied  in  the  jiublic  galleries  ;  but  if  museums 
nte  what  ihry  ought  to  be,  and  what  1  vcn  urc  to  believe  they 
will  be  in  the  fului^e,  the  (juc-Mion  of  space  on  a  considerably 
l.irgcr  scale  than  li.is  hitherto  been  thought  of  will  have  lo  be 
faced.  This  is  of  course  mninly  a  m^utcr  of  expense,  and  after 
all  but  a  srn.-itl  m.itter  compared  with  cKjicnditurc  now  con- 
sidereil  ncccs-ary  in  o'her  diieciion*.  There  nre  persons  who 
think  ibc  country  made  .i  ttenicndoiis  elVort  in  l-uilding  so  much 
as  is  yet  fini»hc<l  of  the  new  N.atural  History  Muiium  in  the 
CrumwcU  Ksj^d,  and  Khak':  their  headk  at  tbc  cxpendituic 
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bleed  for  either  to  OMnpIctc  that  c^'ahli'ihincat  liy  the  erection 
of  llie  win^;*  al  the  siile*.  or  to  finish  the  oci;;hb.iiirin);  South 
Keiuin^loii  Musruni  in  such  x  manDcr  2s  wo(th;ly  lo  h  >1J  its 
cUkiliotis,  of  art  and  science  ;  or  who  woutil  <le(itecite 
the  taither  expansion  of  the  magnificent  series  of  iccX'>ui'Ci  of 
ancierlaad  medixval  art  in  the  ISritifb  Maseuinal  Uloomsbary, 
of  which  the  coutury  hsji  such  iu»t  reason  to  he  pr.iUil.  Le; 
I3C/1  persons  consider  that  the  lar^jcst  uiussum  yet  crc-c'cd,  with 
ill  ii>  internal  6tting«,  lias  not  oust  so  much  as  a  single  fully- 
ei|u;i>pcd  line  of-battie  ship  which  in  a  few  years  may  t>e  either 
at  (be  bottom  of  the  sea,  or  so  ohsrilete  in  cuu^ttuclion  as  to  be 
■ur:b  Du  luore  than  the  matciials  of  whic^  it  is  marie.  Not 
irui  I  am  Ucprecaling  the  buwdini;  of  jhif>s  Dsceit-ary  for  our 
fru  eclioa,  l>ul  ta'hcr  Mrithixtt;  lo  show  that  the  cost  of  such 
auMMM  u  aie  ititl  teqmica  for  the  proper  education  of  the 
mImi  m  not  neb  w  would  produce  any  aentibte  impieuion 
<|iOR  itt  fiiuCnctal  pocition. 

I  nay  awke  %  fUlloioce  apposite  comparison,  ami  point  tD  the 
fast  saint  of  aioBCjr  apcat  bjr  this  naiioo  upon  the  who]«  wbject 
of  nilicatioa  no*  tnid>  few  ^rears  aeo.  Tne  tolsl  catiflMie  C»r 
■bat  it  called  "Cltc.s  I V. ,  Lducaiioo,  Science  nod  Aft,"  for  the 
isanciaJ  year  tSBj  S4,  anio  mied  to  X^^ltl^iSfi^  !■  (*>  years 
it  his  groa  n  to  nearly  JouMe  that  aiuount,  the  Cttimale  for 
iSvj-<*4  K'in^;  /■.^.lyi,  ihc  increase  tuing  mainly  due  to 
»hji  '.e' tiled  "Public  Education."  The  amount  spent  u|>o[t 
;(ie  d«ve!o^>ment  of  museums  is  comparatively  insiuniricani. 
Tbr  iitiii^ih  Museum  vote  (includin(j  the  library  and  the  natuial 
hw  ryliiaricht  has  only  iucreavcil  ftntn  ^146.019  to  ^'157,500. 
flit  cost  of  the  various  nmscu  r.s  u>  :i-".tr?>J  by  ilie  Science  and 
Ai'  Depart  mcnt  xh  »»s  little  appr  i  '  j  i  Jtjiiientatioii,  except 
rn  :lie  case  of  that  at  Dublin,  where  1  am  glad  lo  see  X  t9'035 
I.  n  >w  pu".  down  instead  of  the  £,\  },>>02  of  the  former  period. 
1?  'uiared  wiih  the  whole  amount  eapemied  upon  other  (uetbods 
of  education,  n.iiional  expenditure  ttpon  mmeams  Mid  art 
fiHrries  is  at  jiresent  very  small. 

la  reference  to  this  sulijcc:  one  cannot  help  coniidc  ir^;  h  n 
1  uch  iui(;hl  have  been  done  if  only  a  nioJetalc  porlton  sjf  ilia; 
i»';e  wm  of  money  obtained  a  few  years  a^;o  by  the  lax  on 
■rewers,  and  handed  over  lo  the  C"ou:ity  Co,incd>  to  sjK'nd  in 
ptMioting  tcchiucal  education,  had  been  used  for  crcclin); 
■■-eiua*>  which  might  have  taken  a  permanent  place inihc  eviu 
atioo df  tbecounirx.  Every  ««b|e«t  iMght,  ia ordertoiMkc  t he 
kMibii^  real  and  practiadf  aboud  haw  iueolleetioD,  aad  the«e 
nmm  eollectioia  nM^bt  all  havehceaiVKiciBtedln  (he  couoty 
oiMmmnndertlieaaimgeiMrmliiianigeiaent.  TheslalTtMrieachera 
veetdaBitiin  (he  citralmrbl  work,  and  thus  a  wcll-eqoippcd 
enlnl college  for  lecbnicsl  education  m';>hi  have  been  formed 
in  every  C'junty,  sen  Jin(j  out  ramifications  into  the  various  dis 
!/icL!  in  which  the  neeii  of  special  in>truclion  was  most  felt,  and 
^ein{  ibo  ibc  parent  of  smaller  branch  museums  of  the  name 
Liod  wherever  tbey  seem  rei.jiiired. 

Kj:  II  is  no!  only  in  ihe  Ituildings  that  the  expense  of  the 
museums  of  ihc  future  will  have  to  be  met.  .-Vnolhrr  great 
•  Jrmce  will  have  to  be  n«n  '••fore  Ihey  can  be  jilaceil  upon  a 
'Jtisfaclory  fooling.';,  an  l  |frf.  riu  the  functioi:s  that  can  he 
'n;<tiiii«tety  expected  of  them.  This  is  in  the  elevn'inrt  ,-if  thf- 
ixitwo  and  ac(]iiiremenl«  of  those  who  have  the  il  ilif-n 

As  1  have  said  on  a  previous  occasi  in,  "  What  a  mii  c  iin  really 
■irpendj  upon  for  i'^  -uccrsi  and  usefulness  is  not  its  baildil|g, 
i^  'i  its  casts,  not  even  its  specimens,  but  its  curator." 

Sfjeaking  in  the  presence  of  a  number  of  (gentlemen  who  are 
aimiors  of  museums,  do  no)  let  me  he  minundcntood.  I  do 
•et  Wean  that  you  are  not  lealaas  in  the  cauie  and  make  u-rfit 
uctificM  (or  il,  and  do  all  you  can  under  the  often  dillicult 
{ncvmslanccs  in  which  yon  are  placed  ;  hot  what  1  mean  i«  — 
■ed  I  am  tore  yoa  will  one  and  all  a^ree  with  me  when  I 
■'"IfM  are  ao*  properly  appreciated  by  the  |mblic.  and  the 
ikponaee  aad  difheiiltiee  of  your  poiidea  are  by  no  means 
"iocMly  onderMood.  In  a  ciriUied  eoBBvaity  the  aaeessi 
riei  ef  Ufr,  to  say  aotbhiit  of  Imaxiee  (which  we  do  aot  lidt  for), 
Ixit  ibe  bai«  nocessiiice of  a  man  nf  education  and  id&acmeMt 
*ko hat  to  ataociate  with  hU  equals,  and  biiiyt;  np  hia  chUdrea 
i»  ihe  lile  of  edocaled  and  refined  people,  involve  a  certain 
Mnealcapnditafei  and  the  means  afforded  by  any  oceapatioa 
'~1hh  ntimamj  eapeoditore  give*  «  rough  an>l  ready  test  of 
Ac  appieciatiaa  in  which  tach  occapa  ion  is  held. 

a  carator  of  a  maseuni,  if  he  is  fil  for  his  duties,  must 
a  man  of  very  considerable  edticition  as  well  as  natural 
^'^h  If  be  i«  not  himaelf  an  expert  in  all  the  brancbet  of 
■"■H  haovledge  bis  raiuenm  illuttrato,  he  nasi  be  able  to 
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understand  anil  appreciate  them  sulTieienlly  to  Unow  where  and 
how  he  can  supplement  his  own  dcfici:ocies,  so  as  to  be  able 
to  keep  every  (Jeparimen',  up  t  >  the  proper  level.  His  educa- 
tion, in  fac',  must  be  not  disiimiU'  10  that  retpiired  fur  moil  of 
the  learned  professions.  Still,  manual  dc<terity  and  good  taste 
are  also  mr>st  valuable.  He  mus:,  in  addition,  if  he  is  lo  be  a 
success  in  his  vocilion,  possess  various  mural  quilitications  not 
found  in  evefy  profi-->iotial  nun — ]>iinciiia'iiy,  li.aliiii  of  bn-i- 
ness,  conciliiloiy  manners,  and,  above  all,  in  iomii  iMr  inj 
conscieulioiis  industry  in  the  discharge  of  the  small  and  auiiic- 
what  monotonous  routine  duties,  which  constitute  so  large  a  part 
of  a  curator's  life.  .Such  being  the  tcipiretuent^  of  the  profession, 
let  us  see  what  are  (he  induccmenit  offered  to  n>cn  to  lake  il  up 
as  a  meant  of  livclihoud.  I  really  am  sorry  to  have  to  speak 
of  each  a  sordid  subject,  but  I  know  it  is  one  you  naiutally 
(hrinic  froa  talking  of  yoursidvet.  Yoa  woald  be  the  last 
people  in  Ihe  worU  to  take  the  remedy,  sg  often  now  wtoited 
to  by  other  cliiics,  into  your  own  hantb.  A  *(rike  of  cu  rata  is 
is  hardly  to  be  contemptaterf.  Remember,  now,  that  I  am  not 
speaking  of  tbb  sabjeci  in  your  iaieresis,  or  the  ini«r<stt  of  any 
individuals.  Whetiwr  any  of  you  peiNona!Iy  should  have  your 
emoluments,  yOBT  eoctil  ptHttltntt,  your  oppottunilics  for  good, 
improved,  u  not  now  with  roe  an  object  of  concern,  it  is  in  ih<.- 
interest  of  that  great  queitioo,  the  advance  of  the  museum  as  a 
means  of  cducaung,  cul  ivating,  and  elevating  mankind,  that  I 
am  speakin;;,  an  advance  thai  can  only  be  effectively  nMdc 
when  the  c  .uatonbip  of  a  moteuu  is  looked  upon  a*  an  himoar* 
able  and  dcsindile  penfestion  for  men  of  hich  intdtcctuet 

acquircmcnti. 

Let  me  take  a  few  example  .  '  -.Ui:  inducements  to  enter  this 
profession  al  the  present  time.  I  have  before  me  some  rcccrt 
advertisements.  The  curator  of  the  Museu  n  of  the  PhUoso- 
phical  .m  l  Liler.-iry  S  ociety  of  one  of  the  larsii's!  and  most 
fl  iuiishing  of  our  manufacturing  cities  is  oiTLr  i  .i  \Z$  a  year 
for  his  services.  In  another  town,  smaller  :ir<l  li  ,  wrjhhv,  it 
1-  'rue,  "a  resident  cuiator,  me*eoiolo,;ical  LTv<:r.  sn  l  n."  c 
luker,  is  wanted  r>r  the  museum  and  library  i>uiidin|><  at  a 
salary  of  £^0  per  annuiu,  wiih  ro  >ms,  coal,  and  gfu,  Appli- 
can's  are  to  state  .ige  and  scientific  qu.ilifications," 

III  a  recent  newspaper  discussion  upon  Ihe  cs'.ablisbment  of  a 
muieum  inoneof  the  midlarul  coui>ti«i,  after  it  had  beenpomted 
out  titttoneof  the  prune  neeesiides  of  inch  an  ins.itunun  wssa 
provision  for  the  maiBteBanoe  of  a  enntor^  a  leading  geDileman 
of  Ihe  district,  aaealoiis  aad  tjrmpathetic advocate  of  the  cause, 
perfectly  acquieiciflg  in  ihia  Tiew,  su^jBciied  that  £iao  a  year 
should  by  all  meant  be  tet  aside  for  this  mrpoa;. 

It  is  fic  lueaily  my  lot  I o  be  contnhea  by  anxiooa  parents  of 
sons  who  develop  a  taste  for  museum  work  as  to  whi'  -v.'-U 
a  taste  will  lead  10 if  euitlTated.  I  need  hardly  say  th  ',  Ij 
ever  much  I  may  wish  our  rtnlis  to  be  recruiira  by  such  eniho* 
siastic  aspirants,  boys  often  of  {TCatahilityand  prombe,  I  cannot 
conscientiously  offer  much  encouragement.  The  best  I  can  say 
is  that  1  bop:  things  will  be  better  in  the  future  than  ibcy  are  ai 
present.  .-\s  far  as  the  Metropolis  is  concerned  there  bas  been 
some  improvcmcnl,  and  I  think  that  indications  are  not  Want- 
ii'it;  that  this  improvement  wilt  c  "finne  and  extend. 

I  have  referred  at  the  iiL'^ini  Li:^  •!  this  address  to  the  great 
am  junt  of  recent  literature  upon  tlic  museum  queslion,  coiiviit- 
ing  chiefly  in  depreciation  ol  the  old  ways  of  arranging  museum;, 
of  suggestions  for  the  improvements  for  the  future,  an  !  m.iinly 
in  the  dcselopmeot  of  what  may  be  called  the  :  -  ::-..-eum  iilea. 
What  this  ifVn  is  was  tersely  expressed  nearly  iliitiy  years  ago 
by  the  lai:-  Dr.  I  ihn  Kitward  (iray,  in  his  address  to  the  ISnIiib 
Association  a.l  llath  (1864)  as  I'resident  of  Section  I',  when 
near  the  close  of  his  loD^  career  as  administrator  of  a  c  >lk'c:  ion 
which  by  his  exertions  he  had  made  the  lai);esl  of  the  kio  I  in 
the  world,  be  laid  down  the  axiom  that  the  parwwet  for  which 
a  moseuro  was  established  were  tw»— "htsl,  (he  '^Jhislaa  of 
iustmclion  and  nlional.  amnseaenf  among  the  mass  of  the 
people,  and,  seooadly.  to  aflord  the  scientific  itadent  every  |>o<. 
tible  meaaaof  aiamiohif  and  itu^yioc  the  specimens  of  which 
the  mnaeam  fiDBsins."  He  then  ooniimed— "  Now,  it  appeait 
to  me  that  in  the  desire  to  combine  these  two  objects,  which  are 
essentially  disluct,  the  first  obieet^namely,  the  general  in- 
struction of  the  people— has  been  to  a  great  extent  lost  sight  of 
an  I  sacrificed  to  the  second  without  any  corresponding  advan- 
tage lo  the  latter*  because  the  system  itself  hat  been  thoroughly 
erroneous," 

This  was  a  remarkable- admission,  coming  from  a  man  who 
had  been  bronght  up  hi,  and  had  acted  tfaronghoiit  the  whole  of 
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his  lire  upoc,  the  old  idea;  but  it  clearly  rxprtsse  1  what  w»s 
then  beginijini;  to  hi- fell  by  many  wiitJ  turned  ;hcir  unl>i.n«t<t 
allertion  to  the  sul  jt-ct,  and  it  i^  tlic  '.-.cyiKjie  of  tic.uly  ill  -he 
mufcam  reforms  of  recent  date-  Iiunng  the  lon^j  Uucu!>5ioii 
which  rollowed,  the  new  idr*  found  powerful  advocate* in  Mux- 
ley.  Mocker,  Sctalcr,  Wailace,  ajid  others  ;  but  Owen,  whose 
omeitJ  podtion  nade  him  ihe  chief  scientific  adviser  in  the  ci  n 
itraciioD  of  the  new  Vatioiul  Mtueum  of  Natural  lii^toiy, 
never  bceaai«  muaciM  19  it,  and.  onfoitiiBatetf,  tbrnr  aU  ibe 
wttebt  or  hii  neat  aalhoriljr  iiuo  the  oppoiita  wmt. 

The  method  of  appHealios  efthb  prtoe^kl*  depend  entirely 
upon  iheKcneral  aatiireof  the  nmaeuoit  wheibertnai  of  a  nation, 
a  town,  a  stbool,  or  a  society  or  institution  estabU^bed  to  culti- 
vate (ome  definite  branch  ofkaoWtedce.  it  is  mainly  of  national 
mnicnmt  that  I  am  nMikiag  at  present,  and  it  isonly  in  national 
nniieonn  thai  the  famlflMot  of  both  ftinctions  in  fairly  equal 
proportions  can  be  expected.  In  almost  all  other  museums  the 
diffusion  of  knowledge  or  popular  education  will  be  the  priroarv 
function,  and  if  the  ttuc  principles  of  arrangement  of  sticb 
museums  be  once  |>ra<ped,  this  it  a  function  which  can  I  c  car- 
rii-d  oat  upnn  (he  largctC  or  the  •mallestt  or  any  iatcnnediate 
>c.iir,  acc  11  ling tothe ncaBSof  ihe iimhtttioa and reqoirements 

o(  the  locality. 

I  i'je  c  dletiiisr'.i  for  the  advancement  of  science,  on  the  other 
han<l,  are  ->!  vaiue  mainly  in  proportion  to  their  sue,  and  no 
nuiscuiti  .It  present  existing  hns  ccinc  Anj  wlRic  near  what  h 
required  lor  (he  «shi«i!*tive  study  of  iiitural  hisUry.  It  .my  one 
lOi'Tc  now  to  ci;di;;ivoiir  lo  »ri:e  .i  iotti)  Ictc  ii:(irii a).h  <.{  any 
famtiy  m  llic  ardiisal  kingdom,  he  would  search  m  vain  for  ma 
tetials  for  doing  vo,  not  only  in  any  one  BtueutDi  btll  W  all  the 
museums  in  the  world  put  together. 

Soon  after  the  arrival  in  our  Natural  History  MBMBBoflho 
f>rrat  and  carefully  selected  and  labelled  oollectioo  Of  Indian 
biid*,  presented  by  Mr.  A.  0>  Hvflie,  oontainipg  npmnlt  of 
6o,(  00  speriinenii,  a  well  known  oniilhologist  eoramenetd  the 
volttBcs  devoted  tobtrdaiilthe  euellent  tenet  of  manualt  on  the 
fnaa  of  Briildi  India,  edited  hf  Mr.  Blanford.  I  am  told  that 
when  he  be^an  the  work  be  was  seen  sittirg  at  his  table  rubbing 
hi«  hands  with  del^ht  at  the  prospect  of  success  in  hu  latiours 
guaranteed  by  tiach  aa  unprecedented  mass  of  material.  But 
after  a  few  wccki  thCMene  had  ctmii^ed.  Tie  was  pacing  op 
and  down  the  roomt  winc'nE  the  same  hands  in  de<pair  at  the 
hofele-MKv;  of  aeAwng  the  tangled  problems  of  the  variation 
according  to  age,  sex,  season,  and  locality,  the  gtf^rapbical 
disttibulion,  and  thelimi;sand  lelntionshipof  any  ^ingle species, 
o»  ing  to  the  ahsolu'dy  ii ;^ufficient  number  of  proji^r!)-  authenti- 
cated specimens  at  hl^  c  ini::.i!td.  Every  zoob  i;!^!  \*  ill  recognise 
this  as  a  scarcely  «'».if;^er;iled  descriptsnn  ofwh.il  he  meets  with 
at  every  step  ul"  his  woik.    Except,  |).  lui  s  me  special 

and  limited  pro«p»,  wiitch  may  be  taken  uj'  ;n  1  rivate  collections, 
a  iKitiL.n.xl  nuseum  alone  can  possibly  atirmin  i  i  bring  tngeiher  1 
the  ni.itft rt'fjwired  for  such  exhaustive  w  uk,  but  it  is  un- 
douh'tcdly  'hi:  duty  .  f  .ill  n.ilinn.il  tnu-ciiir"  to  endeavour  to  do 
ti>i».     liitfc  sliokjld  I  e  ;ii  every  great  nation  one  establishment 
at  least  where  problriiis  m.iv  be  attacked  with  snme  prospect  of 
success,  and  the  only  cuiiduiont  upon  which  collections  for  this 
purpose  can  be  maintained  are  that  they  should  be  so  ai  ranged 
at  to  occupy  the  tmallcsi  possitde  space  cumpatiblc  with  tbeir 
prk>per  praicrvalmi  and  ONmnienw  of  accen ;  and  that  they 
khoold  be  leuMMred  firMa  all  the  dcteiiocaiiae  infliicncet  of  light 
and  dual,  and  at  the  nme  lime  be  perCtetly  available  for  the 
doieai  eiaminaiion  by  all  thoae  whoM  kaowledge  in  snfSdent 
to  enable  them  to  extract  any  inrormtilion  bom  thent.  This 
mean  that  they  cannot  be  exhitM  in  the  ordinary  sense  of 
the    word  ;    although   it  must  not  be  suppnsed   that  they 
ai«  00  that  account  in  less  need  of  uiderly  and  methodical  ar- 
rangeir-eol.    There  it  certaiol)  a  danger  of  colleciirms  which 
are  not  generally esbibiied becoming  neglected,  and  cr^c.-.ctating 
into  theooodilioo  of  mete  accumuU  ions  of  rubbish.  Anything 
of  the  kind  it  aiisoluttly  incompatible  with  the  true  require- 
ments of  specimens  kept  for  rc>eatch.    They  spfcial'y  need  '.n 
be  ai ranged  in  an  orderly  and  methodical  m  i;;ri<.r ,  im  1  to  S.c 
ihurCHJcb'y  "'cll  c»!^l"ii!if  d  and  labelled,  so  that  each  may  be 
f.nnJ  iliricd)  :t  .  .  ■.vAntui,  and  to  be  frequ'iidy  inspected  to 
sec  ih;u  i'i..-y  .uc  :ri_L  r'toiu  ruo".h  or  other  delelcni>'.is  influence. 
The  ul'ii-ct  of  kc-^i  iii^  ihc.a  in  this  condition  i*.  ir.d?'i  .i.  that 
iht  V  should  I'C  i  t:.-.>  1  vr.i  :-.nd  ool  destroyed,  as  m.iny  exhil.4ed 
sjitcimiiis  ..IruiiSiL-ly  .iic.     Much  l.ii.t on.il  ir:L;tiinity  m.-ty  be 
exercised  in  the  methods  of  slow  Hit; -ind  arranging  such  speci- 
mew  to  the  bat  advanlafr.   The  coodition  of  acccn  to  thca 
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will  be  precisely  those  now  accorded  to  books  or  manu5cri-,ils 
in  a  lilirnry,  prints  atiii  dra«:nK-*  in  an  art  muscani,  ll.e  records 
and  ;i.:td:c  documents  in  the  Rolls  OlTicc  or  Somerset  lloutC. 

As  the  actual  cooaparison  of  specimen  with  specimen  it  th« 
basis  of  zoological  and  botaaieal  research,  and  as  woik  done 
with  impel  fea  materials  it  neecaiarily  imperfect  in  itself,  it  ia 
far  Ibe  wiaeit  policy  to  coaceatnrte  to  a  few  great  central  ioail- 
tutiont  the  mniber  nod  ilttutioa  of  winch  mutt  be  detennincd 
by  the  popiilaiioaiad  resources  of  the  country,  all  the  collection* 
(especially  ihote  containing  author's  ty|>es  or  the  actaal  speci- 
mens upon  which  tpeciet  have  been  established,  and  which  must 
be  appealed  to  through  all  time  to  settle  vexed  questions  of 
nomenclature)  which  are  required  for  the  proaecntion  of  original 
research.  It  is  far  more  advantageous  to  the  iaveatigator  to  go 
to  such  a  collection,  and  take  up  his  temporary  abode  there 
while  hi*  research  is  being  carried  out,  with  all  the  mateiial  re- 
quired at  his  hand  at  once,  than  to  travel  from  place  to  place 
and  pick  up  piecemeal  the  information  he  reqtaiicfl,  witbottt  op- 
portunity of  direct  comparison  of  specimen?. 

On  the  other  har.d,  in  local  museums,  such  c  jUecliiins  are  not 
only  not  requirc-l,  hait  ndti  jjreatly  to  the  ifoul)le  and  cxi  en-e  of 
the  maintenance  of  theiinstiiution,  without  .my  tompensai  in^  ad- 
vantage. Here  it  will  he'.he  duty  of  the  curator  to  develop  the- skIc 
of  the  museum  which  is  edi:cationat  and  .\ltracllve  t  >  '.hi- general 
visitor,  and  to  all  who  wish  to  obtain  th.it  knmsk-dgf,  which  is 
the  ambilion  of  rn.iny  cullivated  persons  to  .ic<]uire  without 
hetomin^^  a  s|iccialiit  or  expert,  d  he  Uudy  of  ihe  methods  by 
whi-h  such  museums  may  be  mad-,  instructive  and  intere^tin.; 
oilers  ?.n  c.idUis  htUi  far  txpcnuacnt  and  discussion,  and  the 
various  problems  connected  with  it  ate  treated  of  not  only  in  tbe 
literature  I  have  referred  to,  but  in  a  more  practical  manner  is 
many  museums  m  various  parts  of  theworld< 

Without  purtuiag  this  s^uotion  forAer  at  the  present  time,  I 
thouhi  tike  to  repeat  from  a  ptevioat  addresa  on  the  aanic 
subject  >  cetlun  propo«iiidai  wwdi  am  foadameBtal  in  the 
arrangement  of  colleetiont  |of  ibe  ctatt  of  which  I  am  now 
speaking. 

The  numlier  of  the  specimens  must  be  strictly  limited,  accord- 
ing to  the  nature  of  the  subject  to  be  illustrated,  and  the  space 
available.  None  mnat  beplaccd  either  too  high  or  too  low  for 
ready  examination.  There  must  be  no  crowding  of  specimen* 
one  behind  tbe  other,  every  one  being  perfectly  and  distinctly 
seen,  and  with  a  clear  space  around  it.  If  an  object  is  worth 
putting  into  a  gallery  at  all,  it  is  worth  such  a  position  aa  will 
enable  it  to  be  seen.  Every  ^pecimen  exhibited  should  be  goo<l 
of  its  kind,  and  all  available  skill  and  care  should  be  s)  ent  upon 
its  preseivaiinn,  and  rendering  it  capable  ofteachirg  the  lesson 
it  is  inlcndcd  to  r.^nvrv.  ["very  specimen  should  have  it*  definite 
purpose,  and  n  >  .ibsobr.e  duplica:c  shuulil  •■n  -ir\  account  be  ad- 
mitted. Above  all,  the  pur{ro*e  foi  vshi>.ii  esch  specimen  is  ex- 
hibited, and  the  main  lesson  to  be  derive<l  fiom  1-,  must  be  dis- 
tinctly indicated  by  the  labels  affixed,  both  as  headings  of  the 
Vttion*  divliiOM  of  the  series  and  to  the  individtial  tpcdnMitt> 

{Tf  U  tMtiMMtd.) 


.UARlXr  niOLOGICAL  ASSOCIATIOX. 

THE  report  of  the  Marine  Ttiological  Association  of  threat 
Britain  was  rc.i  l  nt  th.c  annual  meeting  ol  ilu.-  .\ss  matir.n 
held  in  the  rooms  .  f  ihe  Ivjyal  Socie'y  r>n  June  rmrii  n 

we  learn  that  the  bull  im^^.  tittir  j;*,  and  niailiinri y  ot  the  Ply- 
mouth laboraloiy  arc  in  a  »ati»faclory  tondilion,  tund  have  not 
necessitated  any  special  outlay. 

The  question  of  the  boats  has  occupied  the  council  very 
seriously  during  the  past  ) cai .  The  oUi  ,11  am  launch  lirt/iy 
is  Still  at  work,  a)lhoin;h  it  was  d<  i.ided  ly  replace  her  a  year 
ago.  A  i.ew  >,'r.iui-l.Miiuh,  o.'  I'.lo.i-.  the  same  siie  as  ihe 
Hrtfty.  w  ts  recently  puich-^scd,  but  has  proved  to  be  unbuit- 
nbU'  lor  r  i:h  work.  The  little  sailing-boat,  <4w/«m  /Mrw, 
is  in  excclietit  repair.and  continue*  to  be  very  Utefttl, 

The  need  of  a  decp-tea-going  boat  ha*  become  most  preic- 
ing,  but  there  are  no  fundt  ill  band  mttcieat  for  ita  Mrcbase 
and  maintenance.  This  need  hei  bent  partienlnrly  felt  of  late 
in  the  fishery  inquiriet  in  whldi  the  AHoeialioa  liaa  been 
engaged  in  the  North  See  ai  well  at  at  Plymonth. 

The  lype  cellectioa  it  Inereattng  talitfactorily  under  Mr. 
Garstang's  care.    In  addition  10  ihr  <ip«cimens  at  Plymooib,  a 
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series  of  selected  specimens  has  beeo  arranged  and  exhibited  It 
rariotu  srina.    This  exhibition  seriet  is  being  enlarged. 

Owing  to  tbe  gencrositir  of  Mr.  J.  P.  Thomasson,  who  hi» 
made  a  second  donuion  of  2(0  for  thii  purpoic,  it  hat  been 
possible  for  tkeonwwil  to  fetm  the  MrviOM  of  Mr.  Holt  for 
fishing  inqoirici  Ib  tlw  Moith      tat  a  Mcoad  jrear. 

Ur.  GmtnK  hot  beca  oppoialcd  for  a  second  ytu  to  tBlwr- 
iiMead  the  eoUtctlon,  pieaenratfOA,  tod  supply  of  UMlerial. 
The  character  of  the  tpecimens  sap(^ied  bjr  the  laboratory  ha^ 
improTcd  very  greatly  unier  his  care. 

Mr.  Cunningham  h  is  ci3f>!inued  bis  observations  on  the  rate  of 
growth  and  prohah'!c  .i^es  of  young  (nh,  a  paper  on  which  was 
pnMUhe'l  in  the  November  number  of  the  Association's  journal. 
IK'  ha;  :i'r-o  continued  his  experiments  on  the  colouralioit  of  the 
under-side  of  flat-fithes.  Since  Christmas  he  has  been  occupied 
in  an  inquiry  into  the  question  of  the  destruction  of  immature  hsh, 
Ihc  Hr.t  resu!:5  of  which  ap;iear  U'l  the  May  nnmljcr  of  the 
journal. 

Mr.  C uririLn^hririi  hns  als<j -iuccce'itd  m  .irlillciilly  f'-'rtihsirig 
the  ->(  ihc  rl  j  iiv.li-i-->  uliich  lit  ha-v  rcarcil  in  tlic  l.ib.jraloiy 

ilunri^  :hr         three  ye-its  froui  a  i.if  h.ill'  an  inch  ; 

the  ct:i^-s  ilcvrl(i|H-.i,  a-ui  :!)!■  Urvte  were  amhcially  iVd  for  ten 
day».i<'ier  ;1h-  ali,ur();;.)n  of  the  yolk-sac,  i  fu-  rf-ull  i-.  of  ijrfat 
importnrjcc  .^.n  1  irii!  rc-.r. 

Mr.  Holt  li.Ti  I"jrjr  a'  work  r.ovc  f<ir  t-i^hltcn  iivmlhs  upon  ^n 
ir.vc -1  i^.il irm  rif  tile  lUh^t^c- of  the  N'i)r:li  Sea,  anil  hi«  l  ajicrsin 
ibc  j'ju:iiai»  Ivir  November  and  .May  supply  a  lar^^  aniuutil  of 
important  information.  The  Council  contribute  t>>  ih'.-  expenses 
of  the  Clcethorpes  Aquarium  of  the  Marine  Fisheries  Suciety 
^raibgr)  io  ictam  for  Mr.  Holt't  uw  of  their  Uboratorj  mad 

Mr.  Garstang  bai  cutored  •  kin  aonber  of  nuc  forms 
dufliw  the  past  year,  and  be  hM  uddM  ii««  new  aptdet  to  the 
till  of  tlie  BritHh  fauaa.  Aa  a  icwlt  of  his  work  during  the 
patt  year,  aa  Intimate  koowledyo  of  the  localities  of  the  lauoa 
ba«  been  acquired,  so  that  ipeciment  can  b«  obtained  without 
delay. 

Tne  receipts  for  the  pa«t  year  include  the  annual  grants  from 
H.M.  Treasury  1000)  and  the  Worshipful  Company  of  Fish- 
mongers (jC^iOo) ;  annual  subscriptions  have  produced  £160, 
composition  fees  jC'^,  the  rent  of  tablesat  the  laboratories,  jCl4, 
the  sale  of  specimens  £20$,  und  the  a  imiiston  to  the  tank  rojm 
iClo,  the  total  amounting,  with  It-s-icr  sum;,  tc;.  £2l<)<}. 

The  Vice-Pre»Mcn*«i,  O.'r-ccr-i,  am!  Cojiicil  iiTa]>'>«e(!  ?iy  ».h? 
Council  for  l893-<)4  are  : — I'rciiiien'  :  i'rof.  1'..  K  it  I  ink?'Nti'r, 
F.R.S.  ;  V ICC- Presidents .'  The  D,ike  of  Ar,»yil,  K.G.,  K.  f., 
K.R.S..  the  Duke  of  Ahercorn,  K  G.,  C.B.,  the  Karl  of  St. 
Germsns,  the  Earl  of  ^^oT!ey.  »he  Ear!  of  Ducie,  F.R.S,,  Lord 
Walsin-h.am,  F.RS.,  K.-vt  l^^>^c.  -he  Right  Mjn,  A.J. 

li*llour,  M. P  ,  F. k  .S  .  ilie  kti.'ht  H,in.  J  j>e.ih  Chimberlain, 
>1,P.,  Prof.  <;.  J  Allman,  K'K.S.,  Sir  K'iwar.l  liirkbcvk, 
Bart.,  M.I'.,  i>ir  Win.  I-lowcr,  K.C.li.,  1-.  ICS,,  the  Right 
Hob.  Sir  fohn  l.ubb>ck.  Hart.,  M.P.,  F.R.S.,  Prof.  Alfred 
NeMOD,  F.R.S.,  Sir  Henry  Tho  nps'in,  Rev.  Canon  Norman, 
F.R.S.,  Caplaia  Wharton,  R.N.,  F.R.S.  ;  Council -elected 
Mcahen;  F.  E.  fieddard,  F.K.S.,  Prof.  F.  Jeffrey  Hell,  Prof. 
W.  A.  HerdBMii,  F.R.S.,  Sir  Joha  Erans  K.C.B.,  F.R.S., 
A.  C.  L.  C.  Giinther,  F.R.8..  Froi;  A.  C  Haddoo,  Dr.  Syd- 
ney J.  Ilickson.  Prof.  W.  C.  Mclotoih,  P.R.S>.,  Right  Hon.  E. 
Majoribanks,  M.P.,  E.  B.  Ponlton,  F.R.S.,  P.  L.  Sdater, 
KK.S..  Adam  Sedgwick,  F.R.S.,  Piof.  Charlitt Stewart,  Prof. 
VV.  F.  R.  Weldon.- F.R.S.,  Hon.  Ttaminr :  E.L.  Beekwith  ; 
Hoo.  Secretary:  G.  Herbert  Fowler. 


THE  CONDITIONS  DETERMINATIVS'-W^ 

CHEMICAL  CHANGED     '      .    '  • 

NOTWITHSTANDING  the  large anooat  of  erU^ce  now 

placed  on  rc  oid  that  substances  commonly  su[>po;>ed  10  be 
<^p*bleof  ditpcily  inleractingdosoonlyinihe  presence  of  at  least 
"oe  other  substance,  chemists  t!o  tjot  appear  to  have  arrived  at  wjy 
clear  and  consistent  under.s'amlin^  of  the  c  >ti litions  determina- 
tive of  chemical  change  :  each  fresh  case  is  recjnletl,  we  con- 
tinue tocxpresi  varprise,  n%t  ihi  .kiiv.;  (f-.e  fact  that  Faraday,  in 
hit  early  "Experimental  Researches  in  Electricity,"  clearly 
foresaw  what  the  eoaditioBa  «eie»  aad  that  hat  a  dight  extcn. 
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sioR  of  his  generalitattoBt  Is  Bcoded  to  fiaue  a  eoaiprcfaemitw 
theory.  The  sul  ject  is  of  secb  importanoe  that  it  appaart  to 
me  desirable  to  discuu  the  bearing  of  tecent  obtemtioB^^ 
especially  as  they  to  MMBO  extent  necessitate  the  modificaltoa  of 
views  that  I  have  expressed  elsewhere,  and  ia  oeder  to  atliact 
tbe  attention  of  pbjnwists,  to  a'hom  we  mast  now  looh  for 
guidance  in  these  matters. 

Eight  yean  ago,  IB  the  COIine  of  the  discussion  on  Mr.  H.  B, 
Baker's  communication  on  comhti^lian  in  dried  gases 
(Proc.  Chcm.  S'lC  ,  1885,  40),  I  dehnc  l  chemical  action  as 
revtrseii  eUclrc'ysii  :  in  other  -acr  i;,  it:  nr  i 
action  may  take  place,  it  is  eisend.il  tli.ii  'hr  ^; 
comprise  an  electrolyte'.  !  then  ]i-jiti:>.<i  ih.Ti  a-.  ii*i:her 
hydrogen  nor  oxygen  was  ari  i';;cir')Iytf,  a  muturcnl  only  these 
two  g*se<<  shonid  nr.t  1  c  c\)ilosive  ;  and,  morctiver,  a^  water  was 
not  an  electrolyic,  ami  it  wa^  scarcely  probablf:  that  water  and 
Oxygfli  i)r  hyiiri>^i'T)  w.,j,;lil  foi  m  an  electrolyte,  it  was  ilifticitU  tO 
understand  how  the  jjrcienci;  of  watrr  [v.iic  an  I  uii.plc  should 
be  of  inil.nTa-  ill  the  ca-ic  of  a  mixture  of  hydnj^jen  and  uxy- 
f.iiccast  has  niiu'c  been  verified,  thr  telli.UKabltf 
if  exfseriiHenl»  Carried  out  by  V.  Meyer  in  conjunction 
with  Krau-^e  and  Askenasy  having  clearly  demonstrated  that  tlie 
forniaiioii  uf  w  ater  from  hydrogen  and  oxygen  takes  place  at  an  ir- 
regular rate,  and  is,  tbercfore,  dependent  on  the  presence  of  a 
something  other  than  watcr-^1  imagine  an  acid  impurity.  Bat  this 
is  a  consideration  whldi  has  Boty  St  received  the  proper  atlcatioa, 
and  it  is,  therefore,  desirable  to  catphaiiie  its  importance  bjr 
reference  to  other  cases.  Mr.  BsWs  recent  preliminsry  note 
00  the  iafleenee  of  moistnre  in  promoting  chemical  action  (aicfr', 
p.  329)aflrord!i  several  interesting  examples  : —Thus,  he  states 
that  neither  does  hydrogen  chloride  combine  with  ammonia,  nor 
is  nitric  oxide  oxidised  by  oxygen  if  moisture  be  excluded. 
In  the  former  case,  the  addition  of  water  should  suffice  to  delei- 
mine  the  combination,  tA  water  and  hydrogen  chloride  together 
forma  "composite  electrolyte"  \<J.  Itof,  Soc  Proc.,  1886,  No. 
24J,  p.  268) ;  as  neither  nitric  oxide  nor  oxygen,  however,  forms 
a  composite  electrolyte  with  water,  in  this  ci!>e  water  atone 
should  n:jt  dttermitic  the  occurrence  of  chanjje  :  btit  if,  by  the 
introdi^cliun  of  a  trace  nf  "  ;iii(inr;iy  "  in  ad  iirinii  to  w.iter  the 
presence  <jf  a  rf4fii>if  tte  clectndytc  were  secured  (however  high 
its  resistance,  owiii^  in  thr  -inaDni-i's  uf  t .tc  amuun;  of  "im- 
purity"^, aciioii  wi  'uld  se!  in,  an.l  when  cince  cnninienceii  would 
{.r'lCtc  1  at  an  iiKreasi!,)^  r.nte,  .as  nitric  acid  wmuM  he  fcrined 
ami  the  resi-tancc  uf  the  c!cclrf>lyic  wcjld  con-equcntl^ 
(iimini-h.  <  hi  litis  ac:oi:nt  i(  will  l-e  a  ta>.k  \A  e\.:cc  lin,;  diffi- 
culty to  expetiinerit^ily  >U:iiui<.>::aic  that  niuic  oxide  and  oxy- 
gen are  inactive  in  presence  of  water  alone  ;  but  there  can  be 
no  doubt  that  such  must  eventually  be  admitted  to  lie  the  case, 
provided  always  that  it  is  permissible  to  extrapolate  Kohlrausch's 
observatio  is,  and  to  conclude  from  them  that  purt  water  i$  a 
dielectric.  Tbe  gradnal  increase  ia  the  late  of  ebsags  beie 
contemplated  corresponds  to  tbe  period  of  induction  mieimi 
b*  Baaien  aod  Roacoe  in  their  oosertraions  00  tbe  faiteraction 
of  chlorioe  aad  hydrogen  ;  the  statement  reoentljr  made  hgr 
Itodenstein  and  V.  Meyer  {Rfrithte,  1S93,  1 146)  that  a  mixture 
of  chl'>rine  and  hydrogen  behaves  irregularly  on  exposure  to 
light  is  a  valuable  confirmation  of  Pringsheira's  observationj, 
and  there  is  BOW  no  room  for  doubt  that /ur<- chlorine  and  hydro* 
gen  would  be  incapable  of  interacting.  That  no  such  irrcga> 
Eviiy  is  observed  on  heating  iodine  with  hydrogen  is  not 
snrpri<iing,  as  hydrogen  iodide  would  be  formed  from  the  very 
outset,  and  the  electrolyte  present  would  exert  a  minimum 
resistance  almost  at  once.  There  is,  however,  a  significant 
difference  in  the  behaviour  of  thetwo  mixtures,  as  hydrogen  chlor- 
ide shouUl  Inihavc  a.s  hydrogt  n  icKlidc,  so  that  '.he  pr  'Mem  is  but 
incompletely  solved  :  it  may  be  Uiat  ;!ie  one  t;ii\:.;t::  was  more 
nearly  pure  than  Ihc  other,  or  it  may  h?  lhal  ;lii-  I  nnalion  of 
hydrogen  chloride  from  hjdroi;cn  and  chloiux-,  under  the 
inlu^ncr  of  light,  is  dependent  on  liic  ipiest  iu  c  d  same  par- 
l;oi'::  '  vjstaace,  logrlher  with  water,  ami  h'e-  not 'ake  place 
usisisj  l!sfl!!»?nfi»  «jf  Hny  substance  capaiiKi  id  i'iT:':ing  a  com' 
ptisite  elecii.,lyt<  «  :li  V.  ..!'.t  :  probably,  huwevcr,  the  ilifference 
observed  y  i  hu.j)  <:lii.-  Ki  'hi,  hlX  thai  only  one  ol  the  actions  is 
reversible  E;n:ler  •■'•><:  cm. law  prevailing  in  the  enperimenls. 

Lutlv,  %l^^^^mmf^^'°"^yA^&^^^n  matioa  of  nilphnrie 
oxide  BipM^^^^^^         ^VHHHft^^rbicfa  is  readily 
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but  serving  to  ('rom-ilc  '.h*?  oxklalion  of  the  s-.liihuro'is  oxide 
ttl  a  tetnperature  tiT.siiai.-iSly  Id  nv  -.ha',  at  wli:cli  ^ulphiaric 
o«iiJe  decompnscs  »bcn  hcn-.c  l  The  AC-;'.in  <.if  surfaces  ijencr- 
jjly  uiiy  well  lie  o/  tlii .  chat  u  ut,  and  '.he  convene  iriflaence 
ibcy  MJ  frcqtirntly  CTficiic  ib  [Tul  aMy  (ft eel  of  tHe  same 
order. 

I  hnvc  elsewhere  rnistd  ihc  quc^li.iii  wht-',hcr  there  may  not 
be  a  ihtU-iciice  litUvttti  acli  ■ris  rskiiij;  |  lauc  u:iHcr  the  inflaence 
of  low  aiiU  of  hi|;li  ckcuomolnre  forces— whether  wafer,  fxr  st, 
may  not  T>e  an  clecirulyte  towards  high,  althoagh  not  toward* 
luw,  forces,  in  the  case  of  high  temperature  changes,  or  those 
brailfbt  aboiu  under  ibc  influence  of  the  ekctxie  (park,  lor 
eumplr.  More  atleotive  consid^rmiiail  tH  llie  nbjca  hw  ltd 
EDf  I  ihiti*^  (iMt  this  it  not  iIm  vat,  imI  tiMt  ««_«uut  ircBt 
hi|{li  icni^srsttdre  chanRei  soch  m  oeev  and  are  nnoNed  in 
gueow  ex|>lo«{ooi  in  the  laiBe  wajr  as  ttiase  occnrrio^  linder 
orAaary  condiiionii  and  at  low  teiii|icnMiiret.  From  thu  point 
of  ffew,  Mr.  baker's  statement  that  aiBHmia  and  hydlCfM 
cMoride  do  not  combine  if  of 

tioB  of  amBHOBium  chloride  from  these  two  compounds  appa- 
lODtty  iaTotvei  DO  inierchanee,  but  a  mere  combination  of  two 
lubctanees  each  endoMcd  wiih  considerable  "  rtsidual  affinity," 
and  there  i»  no  reason  why  a  distinction  should  be  drawn  be- 
tween such  a  case  and  that  aflfbrded  by,  say,  alomt  vf  ')c/n'fr*« 
amJ cxyj;en,  the  differerc*  being,  it  would  seem,  rme  uf  Hr^rc* 
only  ;  in  fact,  T  im  no  Janger  inclinct!  to  believe  that  atomtt  are 
capahle  r  diitclly  iinnini;  In  all  cases  at  least  one  function 
of  ;hc  i<.Lmi[)05ilci  tifclrolytc  wo  ihi  a^  jiijar  to  be  that  of  pro- 
vuiio^  the  necfN'.niy  "nieLhan;sni  "  whenliy  the  (legislation  or 
discharge  cf  ihc  energy  is  efiected.  If  ihis  ar-^iimciil  be  tOBOd, 
Its  liijjical  fvt»_-rvsiiiri  iiiv.ilvt>  the  conclusion  that  f-itrt  gases 
>houlil  be  diclcctrici,  that  the  (SLKiai'e  of  an  electric  dis- 
cKar;;e  ihrnngh  a  gas  like  that  uf  an  explosive  wave  through, 
say,  a  mtjiiure  of  hydrogen  arid  oxygen,  can  only  take  place  if 
an  electrolyte  be  present.  Hitherto  but  little  attcDliaB  kw  been 
paid  to  the  electnc  discharge  in  gases  which  havo  ban  fai^bly 
purified.  The  pecaliar  behavioor  of  Teila  tobe*  reftmito  by 
Mc  Crooke*  in  the  diicaaiiaa  on  ICc  Shcailooe's  papar  ob  riw 
IbrnalioB  of  oaooa  K  p«ikB|M»  cqiiiGiM*  frua  in  voint  of 
ite»>-4t  wqr  be  tint  the  atnaaalicM  wltUa  the  tabt  dee*  not 
becoBM  oondadli^  aaUI  BtBaet  aiohtsic  and  "  impurity " 
bave  lieen  pnyecled  from  iU  iMct.  It  li  conceivable  that  « 
■iinllar  explauMaa  nuix  hold  good  in  (he  case  of  Prof.  Schn^er's 
obaervation,  tlvit  It  ii  poariUe  to  urge  a  cnrrent  of  low  elect ra- 
motive  force  across  a  gas  subjected  to  a  high  electromotive  force 
in  itself  insufficient  to  cause  a  discharge  in  the  gas  ;  the  atomic 
dissocialion  hypothesis  put  forward  in  explanation  of  the  phcno- 
menon  does  not  appear  to  me  to  be  sufficient 

Finally,  the  TJcttioo  arises,  Csn  no  line  be  drawn  ;  are  no 
two.jjure  sul)-tanccs  capalilc  of  combining  iir  interacting;  :--Fur 
example,  water  and  sulpbttiic  anhvdfuic  !  There  i«  httle  to 
guide  u'i  here,  hut  it  seems  not  unlikely  that  water  has  5i)e-ci»l 
properties  which  enable  it  to  .net  directly  ;  raoreorcr— perhaps 
becauae — in  such  c.ises  composite  electrolytes  would  reaalt. 
Ammooiam  chlorirle,  so  long  as  it  remains  solid,  is  clearly  a 
contend  cf  a  Jifi'erent  order,  and  it  may  well  be  that  com- 
poonds  of  thisty(M:  are  in  no  case  directly  obtaitttWe  froai  thoir 
coniriuiciit',,  because,  under  the  condition*  nnder  wWidl  tli^ 
arc  foinied,  ihcy  cannul  behave  as  electrolytes. 

Aj)pareiTtl^,  in  all  cases  in  which  molecular  a^giegMW 
formed — as  in  the  case  of  solutiotu— we  ate  dealing  ""** ' 
Mdi^e  and  dissociating  tyitenu,  md  U  li  aot ' 
we  nay  itliinMlcly  find  an  asplanatloarftte 
cbaqgetiathiaYaet. 

At  pnaent  tlm  i>  ao  fdbnintliB  IbitlHoaingwbether  timpte 
dcctnlMa^  tach  as  fjued  ultrcr  cbloridc,  for  example,  will  con- 
ditioa  OBeaiical  cbange  In  tfce  way  that  water  does— whet^her. 
for  intaoce,  siWer  chloride  will  condition  the  hfiaatioo  ^ 
l^ydrogen  chloride  from  chlorine  and  hydrogen,  10  thata^lB 
bittay  might  heconalneted  of  (heae  tteeeavbttaoMa. 

If  trar  E.  Ai 


THE  SUCCESS lOX  OF  TEETH  IN  MAMMALS. 

pftOF.  U.  F.  OSaCTRK.  in  the  AmeritM  NatmrmUtI  fat 
^  Jnoe,  gitMs  an  account  of  recent  researchM  upon  iha  oia- 
e  aiMOf  tne  teeth  in  mammal*.    He  says  :— 

*'Tha  Moent  studies  of  Kukcntbal,  Ru«e,  and  TacVer  in  the 
'  iKovery  of  the  complete  double  or  milk  denlilioa  in  the  Mat- 
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»iipinls,  and  in  the  discussion  <if  relation  to  that  of  the  rep- 
tiles, .dsn  in  ihe  onliii^eni'Nis  til  the  cmwn'i  of  the  teeth  aoi'iiig 
the  Ceiacean»,  Etieniatc,  I'rimates,  and  Ungulatei  ar«  ul  the 
greatest  interest  and  importance.  They  mn.lvr  a  c  jinpirtc 
rc\'olation  in  our  ideas  as  to  the  inteTpretalion  ol  "Ik-  Icuti  ion 
In  the  three  orders  tt^^t  iix^niionrd  ah<>»e," 

After  giving  an  anxount  ai  the  work  done  by  the  i- r,roi>t  aQ 
observers.  Prof.  Osborn  r>lir>ws,  l-y  means  ot  a  :abl<-,  ihe  |>hylo- 
genetic  order  as  observed  by  Cope  aod  tJiiSjucn,  and  ibc  onto- 
genetic order  as  ob«crvcd  by  Ki>»e  and  T»eker.  His  re>carahc* 
indicate  that  the  earliest  furms  of  manunais  were  homodonl, 
and  had  two  or  more  series  of  MteccMioBai  toath.  Thca  witMa 
the  nammalian  stem  the  leetb  wcr«  dUitreotiated,  and  Itaa* 
arose  a  great  hetcrodoot  gRMtptaWl  ICithatlcaKof  thfBB  lilda 
— iBcison>,  premolar*,  «M  nMmi^  all  «o<eewit«al.  F«a«i  fJiC 
nioataalenerpiewolaf  araae  the  eaaloe.  Thcocmelbe^viiioB 
between  tba  Mmniiali  aad  the  Placentals  ibc  fomer  leading  to 
ft^pcan  the  devawpment  of  the  ^cc-^nd  series  of  icaili,  the 
tatlerTCtabfaglbtaoeond  series  as  i^ai  ij»ck  as  the  Km  oiiiAar. 
There  is  an  obvioaa  odvaWago  in  the  liue  of  succession  bt  inn; 
drawn  at  the  first  OKrfar,^  Ibr  upon  the  molars  rested  the  oecm- 
sity  of  complex  development,  and  such  developmeol  was  best 
effecteii  in  jjermanent  crowns. 

t.  All  the  so-called  "milk  molars"  plus  the  so-called 
"  true  molars  "  coDstilaie  the  fini  ien<i.  beneath  one  or  more 
of  the  "true  molnrs  "  in  lower  mammals  are  rudiuieut!-  uf  a 
second  tcriea.  Th.e  v-ii^n  jr'.'.r  consists  [hcr<rt.u  :  :::t:9c9Bb- 
tnol.ir  itidmiCTlt*  ])lus  the  succ<-Siional  or  permanent  premolar*, 
ixreisorv.  ami  canines. 

3.  In  tbe  stem  Manttpiais  Ute«Qtirc  ^1  sc-ries  pcrststeti  and 
become  mainly  j>ermanent  (nun-decidur'US'l  ;  the  second  aeries 
became mdinicTTtnry  nnd  rion-»acce*sioiial  «ith  the  exeeptioo  of 
the  fourth  upix-t  and  lower  premolars,  and  pok^iiily  one  or  two 
other  teeth  which  either  replaced  or  were  intercalated  between 
members  o(  the  fir«t  scries.  One  ortmore  premotarc  were  sup- 
pressed, and  one  more  molar  retained  than  typical  in  the  Placea> 
..^h.  1  hus  IS  cKpiamd  iho  appat«nily  atypical  dantal  famadik 
of  Marsapiab. 

3.  In  the  stem  bcteradwt  HaMMali  ^aiOBpttag  thi  CilUBa 

md  Edentata)  (he  Tfarid 

4.  latlsalMiCaMM  Ac  zOSmim  mdaa  persisted. aad 
(he  seooad  aeriis  taeanie  radiflMBMHT  aad  ocm'snccessioiial. 

The  tooth  form  cbanKerl  from  a  hetcrodont  to  a  Itomodoat  type. 

5.  In  the  stem  Kdcntatea,  which  also  transformed  from  the 
heterodoot  to  the  homodont  typcthofiait  asrina  bacaae  jadi- 
mealary,  and  the  second  scries  piriialat  bi  Ibeoaeooiaiaa  ovaa 
behind  tbe  region  of  the  first  awlar. 

Finally,  there  is  evideooe  that  a  pctnjltive  succeision  in  the 
region  of  the  molar  Melh,  lost  ia  the  Maiau|i«als  and  in  the 
inacentals,  sna  amic  ar  M  Mir  fcuiMAiB  dw  CaiaeM  aad 
EdeetalM. 


VNIVEJiSITy  AND  EDUCATIONAL 
IVTELUGBNCE. 

Tlia  (i  ivernors  of  the  GIbsrow  and  West  of  Scwtland 
Technical  Collcce  ha\x  op^winied  Me.  W.  H.  Watkinson, 
lectvrerer  on  enqineeriog.  Centra)  Higher  Grade  Stliool, 
Sheffield,  to  the  L  haii  of  steam,  steam  engines,  and  other  priote 
movers,  recently  inst'.tutei  1  in  the  coHagab  By  sewial  iaipMtaat 
changes,  tbe  engineermg  deparf  aat  bat  baoil  toeeatlf  re- 
organised,  Prof.  Jamiesoa  davoting  bis  attaMioD  entirely  to 
electrical  csgioeeiing,  Prrf.  ~ 


(theoretics  I 
_  and  Prof, 
Vrilb  ibU  addition 
engineenng 
in  tbe 
to  bMg  the 
aU 
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klbtHalode*  and  gaaaaal«i|tii|mHal4oai 

"Aose  Tveii  •in  «iiBay  pmvinoial  aaatOL 

1  TIk  W  of  iMlas  waMim  Js  ttet  .campboatiaa  it  aou  >»  <•«(>> 
«rhic)i«rc  to^Mt  is  «*«.  Thus  Iks  first  nolat  u  ihc  not*  p>uer*«uT« 
iw>ih  of  tht  in»«  iwjhir  and  the  l««t  pfindiar  »  the  mDrtproereiMv* 
of  (he  imniolsr  -sems-  The  aixpMrai  rxcrprion  \hA\  ihc  ilmd  milk  p«- 
molsritalsayssn  adMncetn*"  of  «h«  th"  t  i-:riii.iii<T.c  pr,:n>alar  l«««plsilMd 
by  the  tat  ihM  tin  oilk  taoaolars  aicivrand  Ummuim  thsnolar  faiKUoo 
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We  bt«e  i«c«¥«d  Aan  the  CMibrfdge  Vaiwitty  ExmiuGm 
■MhMWcf  Ibe  aMniled  pi«fn«Mie  of  tknr  mmaier  meeting. 
CottfWi  of  mdjr  ezlmdiBg  om  %  tnontli  {fron  July  39  to 
Aocwt  36  ioclutire)  have  been  arnuised,  iDtMdcd  prinsrily 
for  ihaw  CDMMcttd  IB  Mraie  way  with  tbe  UnivanUyEstcniskMt 
MtMtiMet,  tboBgb  all  members  of  tb«  teaching  pr[>re««ion  and 
other  ftttdeiitc  mre  alio  i(lniitte<i.  Tbough  the  full  cnane  ex- 
lends  over  X  month  it  h.u  Vrn  arnuiff«d  (hat  Ihoic  who  can 
only  tpare  a  fortnight  have  a  Hurijr  comptete  courwof 

work  to  |»o  through.  The  snbjcctt  on  which  instruction  i» 
oftcred  arc  exiremeiy  varied,  including  hiwory,  literature,  and 
laniuozr,  art,  economici,  and  nataral  science.  On  the  scien- 
tific fide  several  course*  of  laboratory  work  are  provided  awl  in 
adilition  rhj-rearc  to  tx  a  set  of  Icctu't?  i'lm'r.Tinf;  from  the 
biM'try  if  -{.-Vi  ral  »ciencei,  the  progrcs.  .m  l  rni;h."l,  A  natural 
science.  1  Hl-  t^jTrices  of  Sir  Kobcrt  liili,  .*>»r  Henty  Rojcoc, 
ar,  I  .1  n'.im'  ir-r  nf  liiti-.-r  well  kri-iwr.  l^rrnrers have  been  secured. 
M-inv  i.itcndrog  visitor*  will  be  giad  aUo  tti  ■^e^  that  the 
ai::  liiiii' irs  have  no*,  forgotleo  that  Augast  is  a  '.inii;  lor  n.-vrt'a- 
tion  as  well  a»  study  xnd  have  raa>!e  tfiecial  .irriUiL''-nii'iU»  for 
hoating,  for  admission  to  college  gar.t'jns,  -is  w-.  I  )'  several 
excurs;on<t  to  place*  of  hiatorik.-.  ;trtr-;iij,  or  uticftiitii.  intercut. 
Three  colleges  have  agreed  t<i  h  iar  l  students  at  extremely 
inoderate  r.iles,  and  there  is  an  abundance  of  lodgings.  The 
total  expense  of  the  month  for  a  student  living  economically 
need  not  exceed  £^  or  ^T-  There  are  probably  not  many 
olbor  w»y«  in  wbich  rach  •  ptamM  md  profitable  holiday  can 
be  (pent  for  to  small  a  sum. 

"i'llK  l  illuwing  elections  to  natural  science  scholaiship^  at 
C}%[kji<X  h.ive  been  announced  ; — Mr.  H.  C.  H.  Carpent^-r,  of  Kant. 
Ixiurne  College,  to  a  Natural  Science  Postmasi.  r.'iip  ,t  Mfrt  in 
College.  .Mr.  T.J.  Gar»t»ng,  of  Manchciter  Gsamtnar  Sc.h.aol, 
to  a  Natural  Science  Scholarship  at  Corpus  Christi  College. 
Mr.  Richard  Warren,  of  the  Chartcrhuu^e,  to  an  Optrn  Natural 
S:icrKe  Scholarship  at  New  College.  la  each  CMC  iIm  value 
gii.ied  is  ;f8o  per  annum. 

SUMMti  L-  lur^' s  >,>  ni  to  tin-  oi  ler  of  rhe  dav.  The 
Marifir  \\\"  i;;ic*l  Laboratory  at  H'dl,  M:is'i.ii.!iMvLtt», 

wa-  i\''cr-^-!i  on  June  I,  and  will  renum  .i;ion  un-il  .Vj^<ust  ;o. 
The  Labumir.rv  has  aquaria  supplied  furiumg  scA  waier, 

boats,  a  s-.t.nn  I.iuiil;1i.  ^   Ti  apparatus,  and  dredges. 

There  are  thifiy-iiiiec  private  ia<jura'orie<  for  invcttigatur*,  and 
five  general  laboratories.  -Sbtrt  eourtes  has  alio  beeo  atranKcd 
in  aoulo,;y  and  botany,  the  laburaturpr  wurli  in  etch  case  being 
acceotpMiied  bjr  lecture*.  Eviiy  faniity  is  given  for  the  obtain- 
•f  Mineral  icDOwled,;e,  while  tbase  wbe  arc  prepared  to  begin 
MtictBal  work,  under  tbe  luidMSM  of  iastractoiSt  are  provided 
for  at  well  at  the  pnelind  iamtigator.  This  oatiUleaiion  of 
workers  into  three  grades  U  an  excellent  one  and  well  worthy 
of  imitation, 

"-'C*'!..  Sir  ChakI-I^s  W.  Wliso.s,  F.R.S.,  has  been  appointed 
Hijnorary  Master  of  Engineering  of  the  Uaiveriity  of  Dublin. 


SCJE^'TJFJC  SERIAL. 

Amtritan  iftttonhgie«l  youmal,  Jane.— The  principal 
attichs  are  :  Note  on  the  relation  of  solar  ipott  to  terrestrial 
aiMieydoncs,  by  .\.  Searle.  The  relation  ouuldcred  la  not  one 
of  ciHse  and  eXeet,  but  simply  .^n  analogy  recently  sttggetted  in 
the  ,-lttrvmM>i$cHe  A'<tihriiAttn,  by  E.  von  Oppolier,  whate 
idea  is  to  substitute  the  anticyclone  instead  of  the  cyclone  as  ii 
nsaally  done,  as  the  terrestrial  term  of  the  comparison.  The 
author  considers  the  comparison  to  be  b  .th  ttiiking  .ind 
pla-jxble.  but  Prof.  Davis  thinkn  it  should  be  liaiilc<l  to  tcr- 
resiiial  anticyclones  during  winter  nights, — .\  new  si-r-ci  of 
ivanomaloua  leniperature  charts,  based  on  lliichan's  i-^oiticninl 
charts,  by  S.  F.  Itatcheldcr.  The  author  has  omsiritcltd  i»  ttew 
set  "f  isabnoru.  il  tlnit*,  based  on  the  obiervalions  of  the 
CkalUnger  expedition,  which  are  said  to  show  more  pl.iinly  than 
Ih  <sc  of  llumbol<h  and  D>ve  the  departures  from  the  averat;e 
temperature  of  a  parallel  of  latitude.  The  cold  area  nn  tht 
i«e*t  C015I  of  .South  America  is  found  t  i  be  lo'  too  cool,  in- 
«ei  1  of  ()'  -  ■  that  on  the  west  coast  of  .\frica  to  be  6  instead 
of  .\'-^.  1  he  excess  of  heat  ol  Southern  .\liska  is  given  asio" 
iDkSeaii  of  <>"  ■;,  and  the  soutli  cox<<t  of  Norway  {under  the  influ* 
eaceof  the  Gulf  Stream)  is  found  to  be  23*  over  the  aver^ 
for  the  latitude,  instead  of  2a' i,  while  the  cold  areai  ia  the 
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InilaHor  ^  North  -AnMrica  and  .'\sta,  given  ai  ii*-}  h'y  Dowc, 
aw  now  ihown  lo  be  14'  .brio*  tlw  laean  temperature  of  their 
latitude.— Propoied  inMecta  for  eotrelaled  Hady  by  State 
Weather  iieniuet,  b*  W.  K.  Oavii.  Tbe  nou'tclegcaphie 
records  ire  elnbit  ootirety  reduced  io  an  aililnn'ellcat  nfenair, 
«uitablcibr  the  determination  of  cUmat^  bot  not  for  the  dewe'  > 
miuaiioa  of  ooperiodic  factors  of  die  kiad  with  which  sre 
changes  are  conce-ne  L  The  author  suggests  that  all  oh 
should  male  huiuiy  icvordsof  the  ordinary  weather  eleroenla  OB 
certain  days,  that  these  obeervatioos  sMeeld  be  charted  for  every 
hour,  and  afterwards  •oosoUdaied'OO  a  slafle  atap  for  the  whole 
country,  by  which  means  iiorae  extremely  interesting  illostraiions 
of  weather  phenomena  would  lie  gained,  and  ):ive  a  better  know- 
ledge of  processes  now  imperfectly  undersi"  -d. — Meteirology 
as  the  phyii'  ^  il  ihc  atmosphere,  by  W.  von  lS;2old,  Thiseon- 
cludin^  pirt  licali  ru'iru  t-^ivirinlly  with  ol-.ftvaiiiHT)  made  in 
Itailotjiis.  aiiii  vs  i:li  '.iR-rmonielcr  c\(ji)5'.irc.  I  in,-  .T,i;fl'ir  t"t>i:>'  s 
it  probaale  that  ih.  Awmann  i  aspirator  will  ahost  thit  the 
t^peralnres  hitherto  made  in  balloons  are  affected  \<y  :-M'u\'i:in 
to  the  extent  of  10'  at  least.  Ht;  also  gives  som»  vilu.i'jk-  ad- 
vn.-ir  a- In  tlic  ij'isi^f vntion  of  clou  U,  .ind  ;ha»  s  e»|i<:i.:uil  ^llenticiO' 
to  the  uupijittuii,'';  of  ol^tt'iving  n  ^t  only  llieif  ouiwaivi  appear*, 
a  nee,  but  ra  ire  jir-.i.ul.irly  their  formation  and  dissolution,  to 
as  to  eiiablish  their  cJassi&cation  and  nomenclature  upon  *' 
nataral 


SOCIETIES  AND  ACADEMIES. 

Royal  8oe!atjr,  Ju»e  8.'->"Tbe  Eaperimental  Proof  that 
tbe  ColoBfs  of  eertUB  Lafrfdaptefoui  Larvje  an  laiwily  due  to 
mediBcd  Plant  Pipnent^  derived  ftoa  Food.**  By  B.  B;- 

l^fl^l'tp'Og  S* 
The  object  of  thb  investwatian  was  to  afloid  noonelwiva 

test  as  to  the  theory,  previously  submitted  by  the  aathor,  Ihit' 
some  of  tbe  colours  of  certain  Lepidoptcrous  larvae  aiVHWOea^- 
of  modified  chlorophyll  derived  fr<jm  the  food-plant. 

Larvte  from  one  bitch  of  eg?s  laid  by  a  female  Trypkamt- 
pronuKi  were  divided  into  three  lots  led  (in  darlcnets|  re- 
spectively throughout  their  whole  life  upon  (1}  green  leaves,  (») 
yellow  eiiolated  leaves,  and  (3)  white  mid-ribs  of  cjh'iasre  Tf  e 
I  larvrv  fe<l  upon  (1)  an  !  {2)  hscain  -  |:;i  ron  or  b'own  ;n  iiaturr, 
j  thus  proving  that  etioMn,  n--  less  than chlorophyl!,  i-.in  fomi  .he 
basis  of  the  l.trval  gro.m  i  c  .Inur.  Those  fed  up  >ii  \  \'\  .n  wn  ch 
neither  chlorophyll  11  jr  ciio'in  was  accessible,  were  eatireiy  ui- 
able  to  f. •:m  tlv-Lpf;-n  i>;  ''t.i.Mi  ^1  iiind  cidonr.  The  productwn 
of  dark  supcrficiaJ  c-.fic-.il.ir  [.iiMiif-nt  wi'.-,  however,  tincheck^'i. 
One  of  the  larvje  fed  in  ihis  «ay  vs-.v^  |->frlcc:ly  healthy,  aoii  fini 
become  nearly  mature  wiien  il  wa«  accidentally  killeti.  M  lay 
others  died  eariy,  bat  resembled  that  last  described  fa)  tiw  ia« 
ability  to  form  a  ground  colour. 

The  exi>eriment  neems  to  leave  no  doabt  as  to  the  vaUdily  of 
the  conclusions  previously  reached.  lateresting  queilivint  aa  to 
the  change^  passed  through  by  ih*  derived  pigdMOts  an  sug- 
gested  by  this  in(|uiry. 

"  The  .Menstruation  of  Setnnopithuu:  tm<i!'tts."  By  W.lllcr 
iieape,  Uolfoor  Student  at  the  Uoiver>ity  of  Cambridge.  Com- 
mnaicaied  by  Profl  M.  Foster.  See.R.& 

"Resexrehet  on  the  Stractnre,  OiganiMtion,  and  Cla*sifiea< 
iton  oftbe  FiisaDReptilia.  Fart  vIH.  On  Anther  Evidaocet  af 
DtHferotattrtu  and  Xh^thifm  fion  the  Permian  Roch«  af 
Russia."  By  H.  G.  Seeley,  F.R.S. 

RoyalMeleo-ologica'.  Society,  June  21.  —Dr.  C.  Tl  j  1  1 -re 
William«,  i  r•.1nl^■tu,  lu '.Ije  chair.  —  Mr.  K.  II.  Scott,  I-. ii..?  , 
rt.i  1  \  -.i.i;  ?t  1  lifir  on  years'  fogs  in  the  Itritisb  Islands,  l!"/^' 
I  S.JO,  wtiich  was  a  di  -en  ion  t  f  .be  fi>g  olwcrva'ion^  ui»de  at  the 
jtrtioiL  which  appeal  in  ilu:  Pa''y  H't^iher  Mef^rl.  From  tbe 
ol>>r..,\o|.tions  it  appears  lluL  there  is  no  trace  of  a  regular  in- 
iiL'i^c  either  in  the  monthly  or  in  the  annual  curve.  All  that 
CAH  be  said  Ls  that  talcing  the  three  luttral  periods  of  five  years 
each,  the  last  of  these,  18S0  vo,  romesout  uiaikeJIy  theworst* 
the  5ucee«i»e  totals  being  iOa,  .! 50,  322.— A  pa4»eT  on  u^iper 
currents  of  air  over  tbe  Arabian  Seai  by  Mr.  W,  L.  Dailav 
oftbe  Meteorological  Offije^  was  also  tend,  in  which  it  is 
thown  that  there  etitia  a  regular  amwgenient  in  tbe  vertiol 
succession  of  the  upper  enrrcsts,  and  that  the  Do|dtnai  reg(on» 
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«nd  not  the  fMgnpUcil  equator,  it  re«lly  the  dividiDg  line 
betwein  lb*  canenti  of  the  northern  and  •oatherB  heniipheKi. 

Paris. 

Academy  of  Sciences,  June  26  —M.  L«wy  in  the  chair— 
On  the  etnployment  of  Lagrange's  equations  in  the  theory  of 
impact  and  percussions,  by  M.  Patil  A|>pell.— Theorc;ical  cal- 
caUtion  of  the  inferior  contraction  in  weirs  with  thin  walls  and 
sheets  free  below,  when  this  contraction  attains  its  greatest 
values  ;  with  cxperimenliil  verifications,  by  M.  J.  Rousiinesq. — 
Formation  of  natural  phc>s.]iha'es  of  aliMninium  and  Iron  ;  phe- 
nomena of  fossil  i  sal  ion.  by  M.  Armami  (iautier.  Aluminium 
phosphate  was  furmcd  in  the  Minerva  ^jrolto  Ijy  tlie  action  of 
ammonium  phosphate,  revulling  from  the  destruction  of  a  bank 
of  gU«no,  upon  n  subjacent  layer  of  hydrar^;ilitc.  This  action 
is  easilv  reproiiuceii  ex|K:rimcn'ally.  It  is  even  p<iisihle  tu  form 
a  small  quantity  of  aluminuim  [  ii  1  (  !:.ilc  by  the  prulunged 
action  of  ammonium  phosphate  uj^ion  kaolin.  Iron  ph  .sijhatet 
are  |>rodiKcd  by  the  action  of  ammonium  phosphate  upon 
■^tbic  iron  ore.  This  is  probably  the  usual  origin  of 
Tltrinnite.  It  if  shown  that  the  simkihaneous  formation  of  am- 
■Mnia,  nlpliinrette<l  hydrogen,  and  other  products  of  alow  bac- 
terial! JcmcBlaliM,  wkb  iIm  kiwb  of  Iho  dr  diMol*«4  in 
water,  glvca  riae^  In  itiata  at  tin  waft*  tiRio  ealearaoH  aad  fer- 
nginotts,  to  the  simultaneous  pradwiNNl  of  linte  phosphates 
and  of  pyrile*.— Note  by  M.  Daubi^  accompanyii^  the  pre- 
■entation,  in  the  name  of  its  authors,  of  the  geological  map  nf 
European  Russia.  — Ohserva'iocs  of  thcplanet  Charlois(i893Z) 
made  with  the  I4.inch  equatorial  of  the  Bordeaux  Obserra- 
tory  by  M.  1..  Picait.  —  On  the  maximum  modulus  which 
a  determinant  can  attain,  by  .M.  lladamard. —  Exi>criinental 
determination  of  the  constant  of  universal  attraction,  and  of  the 
mass  and  t:en*.ity  of  the  earth,  liy  M.  Alphonse  Berget.  — On 
the  third  [.rircijilc  of  energetics,  hy  M.  H.  Le  Chatelier.  The 
laws  of  tlic  conscrvnii'in  of  mass,  of  monitn'um,  of  <^uantity  I 
of  rieclricily,  of  the  t<;ii;if  of  )^t;>viiy,  I've,  can  be  embodied  in  | 
a  single  l.iw  .15  .'oHows  :  The  indivi  lual  "cnerj;y  capacities"  of 
an  isuhted  vvstcni  are  con^Mlit.  except  that  of  heat  (entropy) 
which  increases  in  irreversible  transformations.  This  "energy 
capacity,"  so  termed  by  Ostwald,  is  made  up  of  several  factors 
of  the  type  of  those  enumerated  above.  —  On  the  criiployincnt  of 
mercury  in  potential  equalisers  by  flow,  by  M.  G.  Gourc  de 
Villemonlcc.  —  Kcs<arch  on  the  dielectric  constant*  of  some 
biaxial  crystals,  by  M.  Ch.  Borel.  The  principal  ci>nsiani*  of 
8w  rhombic  and  ten  clisorbombic  substances  were  determined 
by  fiadios  thair  aaet  of  polarisation  and  ntanring  their  |>eriods 
of  oidllalioB  in  a  aolfinm  dcctrfe  fidd,  aod  alao  measui  ing  the 
allfaelkm  along  each  axit  ofjpolarttloo.  Tho  cnildk  wcra 
cot  In  the  abape  of  tpbeiciL  The  auneliaa  ancthed  was  like 
that  oaad  by  Boltsmaw,  except  that  his  bifilar  balaace  waa 
replaced  by  a  enifilar  qnarit  fibre  balance.  Most  of  the  sub- 
slancen  examined  were  double  sulphates.  A  redetcmfaiation 
of  thr  o  nvlants  for  rhombic  sulphur  showed  a  closcf  agreement 
with  .Maxwell's  law  than  Doltunann'sreult*. — On  a  new  method 
of  directly  transforming  allemaiing  into  direct  currents,  by  M. 
Charles  Pollak.  —  On  the  combinations  of  oxalic  acid 
with  titanic  and  stannic  acids,  by  M.  E.  Pcchard. — 
Researches  on  the  cbluro»ulphides  of  arsenic  and  anti- 
mony, by  M.  L.  Ouvrard. — Action  of  carlxinic  oxide  u]>on 
sodammoniinn  and  polossammoniuin,  tiy  M  A  J  intiniv  On 
the  combinations  of  lioron  bromide  with  the  Vir  nii  h  ,  f  |  tii>  ,- 
phorus,  by  M.  TariMe.  — On  the  action  of  .inc  .niid  uLi^nciura 
on  metallic  solutions  and  on  the  cstiisiation  of  potash,  liy  M.\I. 
A.  Villiers  and  Fr.  Bor|4.  -t  (bseiv.iiiun^  nn  a  nvuiiiie  toiocenc 
r.iiid.inmle  of  the  I.ini.a^;ne  d'.\uvcr^ne,  hy  M.  Paul  Gaulicr. — 
The  d»r.T:i  n  of  txcir:U>i!ity  of  the  nerves  and  muscle-  after 
death  is  much  (greater  than  is  generally  believed,  l  y  M  .\. 
d'Arsonval.  This  may  be  shown  i>y  means  of  the  myophone,  a 
kind  of  microphone  arranged  so  as  to  indicate  small  muscular 
cralractions.  The  instrument  gives  indications  of  muscular 
esdtabilitf  in  a  rabbit  even  tea  hooia  after  death.— Reawrkaon 
H.  d*Arionval's  paper,  by  M.  Biown'S^qaaid.  The  liKt  tlmta 
noscle  under  the  iafliwaoa  of  onamlete  cndamle  t^^dlly, 
aiaining  |>crfectly  inert  mdcr  the  inmeace  of  ihe  stroBKeit  in* 
poises  pioToking  contraction,  la  capable  of  rhythmic  motor  actions 
when  its  nerve  is  excited,  is  one  of  the  most  interesting  dis- 
coveries in  the  physiology  of  nerves  and  muscles.  —  Sketch  of  the 
principal  anatomo- pathological  types  of  adalt  chronic  gastritis, 
by  M.  Georges  Haycai.— ObaernUions  00  loe,  auulc  during  the 
cniit  of  Lm  Mamht,  by  M.  G.  Poochel. 
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ORDER  OR  CHAOS F 

THE  question  as  to  how  the  va»t  mass  of  scientific 
work  whicli  is  row  anmially  produced  can  be  im 
readily  sifted  and  utilised  is  a  matter  of  pressing  import- 
ance. There  are  two  opposite  typet  of  scieniific  men  who 
fail  in  achieving  all  of  «h  '-h  thrv  :ir<^  capable,  because 
t  hey  respectively  pay  too  much  and  100  little  regard  to 
the  work  of  their  predecessors  and  contemporaries.  The 
oae  class  are  pre-eminently  students.  Masters  of  the 
past  history  of  their  snbjecl,  they  are  familiar  also  with  its 
latest  dcx  cJojimcn;^,  hw.  in  t!ie  elTort  to  know  what  others 
have  done,  they  not  unlie(|U<:!i-.l\  exhaust  energies  which 
-ii  -ht  have  been  better  spent  m  ad  ling  to  knowledge. 
To  such  men  a  weltordered  scheme  for  bringing  the  re- 
salts  of  research  into  a  smatt  compass  wotiTd  be  a  most 
valuable  boon.  Of  iheoihtr  lyi.c  are  those  who  dci  I  arc, 
"  I  never  read  ;  if  1  want  to  know  a  thing  it  is  easier  to  : 
find  out  all  about  it  in  the  laboratory  than  in  the  Ubnry."  | 
Whether  this  h  so  or  not  is  largclya  question  of  tempera- 
mem,  but  ihtieisno  doubt  that  as  matters  now  stand  the 
task  of  repeating  work  which  has  already  been  done  is  often 
leu  distasteful  and  scarcely  more  wasteful  of  time  and 
energy  than  the  effort  to  discover  if  the  question  has  been 
previously  attacked,  and  If  I0|  by  whom  and  with  what 
results. 

In  providing  for  the  future  it  must  be  remembered  that 
the  art  of  scientific  investigation  is  now  taught  at  many 
educational  centres.  Studentsare  turned  out  by  the  score 

whn  ;irc  iiot  onlv  Capable  of  usin;;  un.in.iry  l.ihniatory 
iastiuroents  to  good  effect,  but  who  hive  tuiken  part  in 
erisina]  leicarch.  Within  a  year  or  two  they  settle  down 
as  masters  in  schools,  mechanics"  institutes,  or  "  f'oty- 
technics,"  or  .nre  absorbed  in  some  branch  of  technology. 
Whether  or  no  they  arc  to  sjicnd  their  lives  in  a  dull 
routine  of  teaching  or  testing,  falling  gradually  further 
and  further  behind  the  times,  or  whether  they  are  to  aid 

or  even  to  folK.w  llie  .i-!-.  .iil  .c  of  knnwlrrl^f  (Irjrcntls 
largely  upon  the  facilnie>  tVir  .icc(iiiring  information  which 
are  afforded  to  them.  They  le.^ve  the  University,  or  the 
UniTersity  College,  with  its  well-stocked  librarj-,  and 
forthwith  their  touch  or  want  of  touch  with  the  outer 
world  defends  almost  evr.i^c'.v  nn  the  pcrl  'dK  huir.iuire 
of  the  science  to  which  they  have  dcvoicd  themselves. 

Such  persons  constitute  a  class  which  has  only  hitely 
come  into  exi'trni-e  which  •.•!!!  incrfn'se  I.Tr^'clyir  the  future. 
Tbeir  wants  nuisi  be  tonsideicd  A  any  improvement 
lathe  organisation  of  our  scientific  publications  is  taken 
lahaad.  It  follows  naturally  from  the  spread  of  scientific 
education  that  the  results  of  scientific  study  must  be. 
made  more  accessible  than  heretofore.  It  is  not  oi  ly  the 
leuored  amateur  or  the  distinguished  I'rofessoi  who 
"knows  the  ropes"  who  are  to  be  provided  with  ready 
access  to  knowledge.  If  a  man  who  does  not  believe 
that  his  student  days  are  over  when  he  leaves  college 
h-is  tlie  I i p. 1. 1  of  ^////-/?  to  snnii-  fii  r-t-rate  library,  uni 
free  from  the  calls  of  business  at  the  hours  when  it  is 
Open,  he  may  study  modern  science  there.  If  he  re- 
members or  can  easily  find  out  in  what  volume  of  the 
"Phil.  Trans."  or    IVieUcman/is  AnnaUn  the    paper  ' 
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he  requires  was  published,  if  he  or  his  bookseller  knows 

who  to  w  rite  ;  (  for  a  separate  copy,  and  lastly,  if  be  rnn 
atford  the  money  to  buy  it,  it  is  no  doubt  possible  even 
when  far  from  libraries  to  bring  together  the  literature  of 
any  j^iven  subject.  It  is,  however,  contended  that  in 
all  this  there  is  an  unnecessary  waste  of  time  and  trouble, 
\\\xi  there  ought  to  be  a  recognised  index,  in  whi<  li  refer- 
ences to  all  that  was  known  on  any  particular  point  at 
some  given  date  are  collected,  and  that  each  science 
should  hr'  '^iTVfii  Viv  some  'inj^lc  journal  or  grruip  of 
journals  with  clcirly  define i  functions,  in  which  all  that  is 
required  in  the  description  and  publication  of  theieSttlts 
of  later  inquiry  may  be  found. 

The  letter  from  Mr.  Swinburne,  which  we  published 
recc^i'.ly ,  tlui'..  r.ii  -.f,  .1  !:irL;et  issue  than  that  ;\  itii  n\  hich  he 
chiefiy  dealt.  The  Royal  Society  has  for  some  decades 
published  an  admirable  name  index  to  sdenlific  literature. 
The  task  is  rapidly  growing  beyond  the  powers  of  a  single 
society,  or  indeed  of  a  single  country.  It  is  only  by  the 
munificence  of  a  wealthy  and  public-spirited  Fellow  that 
it  can  be  carried  on  at  all.  Has  not  the  time  come 
when  there  sboulJ  be  an  International  Bureau,  engaged 
on  a  full  stthieci-catalogue,  divided  into  separate  pnrts 
devoted  to  different  sciences  so  that  the  student  of  any 
one  tS  them  might  obtain  at  a  moderate  cost  an  index  to 
past  research  on  his  subject  i 

As  regards  the  question  chiefly  discussed  by  Mr.  Swin- 
hiinie,  vi;  die  publication  of  papers  on  riiv  ^its,  it  md.) 
perhaps  be  laid  down  that  there  are  ihrec  classes  of 
papers  which  require  different  treatment.  First  are  tboM 
which  should  be  published  in  full.  They  are  at  present 
found  in  the  Philosophical  Transactions  and  Proceed- 
ings of  the  Royal  S->ciety,  in  the  Philouiphical  .\faga:ine, 
in  the  Proceedings  of  the  Physical  Society,  in  the 
Reports  of  the  British  Association,  and  in  the  Transactions 
of  the  Cambridge  and  the  Manchester  Philosophii  al 
Societies,  To  these  may  be  added  the  journals  of  the 
principal  Scotch  and  Iiish  societies,  with  which  for  the 
present  we  do  not  deal.  The  same  author  not  unfre- 
quently  publishes  the  same  facts  several  times  over  In 
several  of  these  periodicals,  or  publishes  fragments  of 
what  is  practically  one  seiies  of  rese.trches  in  different 
journals.   No  greater  state  of  chaos  can  be  imagined. 

Where  a  man  publishes  depends  not  upon  the  con- 
venience of  his  readers,  but  upon  whether  his  paper  is 
ready  in  .March  for  the  Royal  Society,  or  in  .September 
for  the  British  Association,  upon  whether  he  cares  more 
for  a  discussion  at  the  "  Physical "  than  for  the  honours  of 
large  type  ;in;!  iin.r")  pages  in  the  Transactions;  upon 
whether  he  Uicads  anticipation,  or  is  content  to  make 
the  leisurely  announcements  which  prove  that  he  has  the 
field  to  himself. 

The  second  class  of  papers  are  those  which  are  only 
worth  publication  in  abstract.  The  Royal  Society  occi- 
sionally  adopts  this  form  of  publication,  but  other 
societies  for  the  moat  part  either  accept  or  r^ect  a 
paper  in  Mo. 

The  third  class  of  paper  is  that  which  ts  a  crilt- 
cisni  or  discussion  of  wliat  is  kii'iwn  r.ittici  tliaii  a 
description  of  an  original  research.  .\t  present  these 
appear  chiefty  in  the  Phih$afiki€€tt  Mafatitu  and  in  our 

own  columns.  It  i liowc\'er,  w  ith  re:;i;d  to  the  first 
two  classes  that  the  need  for  organisation  is  most  keenly 

Digitized  by  Google 


242 


NATURE 


[July  13,  1893 


feh,  md  as  Mr.  S  .v-i:ibur  ic  pninti  oilt,  the  attitude  of  the 
Roj;il  Society  is  of  prime  importance.  Many  wouM 
regret  if  the  Society  to  which  the  "  Principia  "  am,  ■  ^•.\\■ 
municated  ceased  to  publish  physical  work,  and  indeed 
if  we  know  anything  of  the  feeKn^of  English  Physicists, 
we  do  not  think  th.it  such  a  caiastrophi  is  probable.  On 
the  other  hand,  it  is  impossible  not  to  recognise  fhe  fact 
that  the  Royal  Society  is  an  oh.tacic  to  the  realisation 
of  a  satisfactory  scheme  for  the  publication  of  English 
physical  papers. 

The  Physical  Society  was  founded  bec.nu';?  nt  thit  ti-nc 
the  Royal  .Sociciy  oiTered  no  facilities  for  tiic  experi- 
mental illustration  of  communication*  made  to  it.  The 
ineeting:s  of  ijoth  the  elder  and  the  younger  society  are 
fully  occupied  with  the  work  now  underiaVen,  in  spite 
of  the  :  ict  th.nt  the  discussions  at  the  meetings  of  the 
Royai  Society  are  short. 

If  to  morrow  all  English  physicists  were  to  agree  to 
send  all  their  work  to  the  Royal  Society  there  would  not 
be  time  to  discuss  it,  and  many  of  the  papers  thus 
oflTcred,  though  w<)rthy  of  publication,  would  be  regarded 
as  not  of  the  type  which  the  Society  affects.  Vc:  if  there 
is  to  be  organisation,  if  order  is  to  succeed  chaos,  it  can 
ooly  be  either  by  a  friendly  struggle  between  the  Royal 
and  the  Physical  Societies,  which  would  not  be  Itledy 
to  Ic.id  to  any  dctinitc  rc:>jl-.  .:.\  piesent,  or  by  still 
more  friendly  co-operation  (pelwecn  them,  by  which  all 
that  is  desired  might  be  attained  in  a  few  months.  That 
going  fiinvir  !  or  standing  still  arc  alike  difficult  is  un- 
deniable. U  IS  obvious  tba'.  the  conditions  which  apply 
to  physics  ap|)ly  to  other  branches  of  natural  knoAf. 
led^e.  We  shall  be  glad  if  those  most  closely  inter- 
ested will  try  to  smooth  the  way  by  discussion  In  our 
columns. 


THE  CAUSES  OF  GL-ICI4L  PJiEXJUEXA. 

The  0/  tiitl  Xii^kini  //v  an  J  the  Flaoii :  a  S<,./t  i,{  .■Jfifi<-ii/ 
/i>  Cow/hiii  Sc/ifr  from  thf  lixliaiui ^AiUt  i>f  some 
Rutnt  iieoio^y.  iiy  Sir  Henry  U.  Howorlh,  K.Cl.lL) 
M.P.,  P.R.S.,  F.G.S.,  &c.,  &C.    {London  t  Sampson 

Low,  .Marsion  and  Co.,  189^ ,'' 

IT  is  not  unc5ni  uon  to  find  ilui  nun  who  have  devoted 
much  time  and  careful  re^^earcb  to  the  elucidation  of 
oomplex  phenomena  have  expeneoced  all  the  phases  of 
thought  through  which  a  succession  of  previous  observers 
have  pa!is>cd  in  bringin;,-  the  subject  to  its  then  present 
st.igc.  Tins  is  more  usual  in  certain  clibsci  of  inquiry 
than  in  others,  and  in  such  it  is  clearly  helpful  to  dwell 
upon  the  history  of  ibe  development  of  opmion  upon  the 
question.  It  is  giving,  as  it  were,  the  embryology  of  an 
ide  i  in  order  to  enable  the  reider  to  understand  belter 
the  adult  form.  In  the  volumes  before  ui>  Jiir  Henry 
Howorth  has  rendered  this  gOOd  service  to  students 
of  glacial  phenomena. 

The  title  of  the  bo^  isunforttttute  nod  may  prejedice 
many  a^'  xinst  what  is  really  n  scientific  work  of  great 

value. 

Sir  Henry  fust  gives  a  sketch  of  the  views  of  the  earlier 
writers  who  referred  all  the  phenomena  in  question  to  the 
action  of  water ;  then  he  explains  how  by  degrees  the 

agency  of  icebergs  w.is  called  in  ;  how  it  wris  next  con 
sidcred  that  larger  glacieia  would  account  for  most  of  the  1 
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facts  ;  and  how,  after  that,  it  ww-.  s-.ippr.scd  \\..\\  \\\t\  vere 
'  to  be  explained  only  on  the  hypothesis  01  great  icc-shcets 
I  extending  south  from  either  pole,  even  to  the  tropics, 

i according  to  some. 
These  ice-sheets  must,  of  course,  be  accounted  for  by 
exceptional  "i^ei-.ries,  such  as  senilirly  recurring  astro- 
nomical coiubiaations,  in  connection  wnii  which  the  author 
<:i  ^  isses  the  obvious  inference  that  there  must  have  been 
I  similar  combinations  and  similar  results  in  previous  ages. 
'  He  then  devotes  almost  the  whole  of  another  volume 
to  the  various  incidental  theories  which  have  grown  up 
round  the   theory   of  circumpolar  glaciatiou,  or  are 
I  necesisary  to  it,  and,  finally,  admitting  a  modemie  ex- 
tension of  glaciers,  he  sums  up  in  favour  of  stronger  and 
more  widely  extended  marine  action  than  has  of  late  been 
generally  admitted. 

.\s  we  read  we  cannot  but  learn  to  admire  the  &brewd 
\  observation  of  the  older  geologistSt  though  the  true 
explanation  of  the  pbenomena  had  not  yet  been  put 
forward.   We  see  how  the  obvious  suggestion  that  great 
,  rushes  of  water  would  account  for  it  all,  set  \'on  Buch  and 
I  Hopkins  to  calculate  what  depth  and  velocity  of  water 
would  be  required  to  obtain  force  necessary  to  transport 
the  blodcs  perched  on  the  hills ;  and  if  there  were  difficult 
cases  which  made  some  of  the  "Champions  of  Water," 
!  such  as  Microtto,  De  I.u:,  .un.l  \\  \\\  cill  ti-.  tlic  .ui"  of  ice- 
bergs, still  there  was  the  fact  that  a  great  deal  of  the  drift 
appeared  to  be  sorted  by  water,  and  that,  in  great  floods, 
boulders  several  feet  in  diameter  have  been  hurried  along 
the  rocky  bed  of  a  stream  with  a  noise  like  thunder ;  that 
large  stones  .arc  often  tossed  by  the  storm  waves  to  the 
tap  of  precipices  on  our  western  rock-bound  coast,  as  may 
be  seen  on  a  smaller  scale  where  siajle  stones  are  thrown 

;  on  to  a  pier  or  prome  lade,  though  the  sea-wall  may  be 
I  almost  vertical.  The  gravel  carried  by  a  spate  over  the 
I  me.idows  is  just  like  that  found  in  the  Esgairs,  and  is 
thrown  up  on  either  side  of  the  torrent  in  long  ridges. 
There  is  no  doubt  that  a  great  deal  of  what  is  included  in 
the  drtfr,  r^peciiily  in  Germany,  is  just  I  what  is 
i  carried  by  liood  water.  It  would  not  be  co.iiiuuable  to 
1  feet  that  thcgrcit  old  heroes  of  geology  advocatcil  views 
{  impossible  in  physics  and  unsupported  by  observation, 
i  Whether  better  explanations  may  in  many  cases  now  be 

IolTered  is  another  question. 
When  it  was  once  admitted  ih.it  the  glaciers  were 
formerly  much  more  extensive,  and  the  drift  round  moun- 
tain iqpona  was  referred  to  their  agency,  it  is  easy  to  see 
how  the  impossibility  of  accounting  for  the  occurrence  of 
glaciers  in  North  Cicrinany,  where  what  was  thought  to  be 
sin\dar  drift  was  widely  spread,  led  to  speculation  as  to 
the  possible  extension  of  ice-shccts  from  high  latitudes 
all  over  north-western  £urope  and  ooith-castern  Ame- 
rica, and  the  views  of  Benihardi  and  Schiinper,  which 
involved  an  i  c  ihcet  coextensive  with  the  distribution of 
the  drill  began  to  be  received  with  favour. 

After  this  was  given  up  as  the  direct  cause,  it  was  still 
hdd  that  its  ittiUred  eflects  would  be  very  potent  in  pro- 
ducing extremes  of  climate  alternately  in  the  north  and 
south  licmispheies.  The  question  now  naturally  arose 
whether  there  were  any  recurriug  gbcial  conditions  in 
past  times,  and  evidence  of  such  action  was  seen  in 
lo.mJed  surfncesand  striated  stones  from  various  ancient 
to<.ks. 
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Out  mou  of  the  examples  were  from  1 1 i tics  where 
the  included  fn^ments  had  beea  crushed  against  one 
snotber  hf  earth  moraneBU,  the  grtxwtfs  running  alike 

across  the  included  pebbles  and  the  mitii\  in  which  tliev 
were  imbedded.  Or  they  were  from  the  neighbourhood 
of  what  hud  been  moantain  ranges  repeatcciljr  throci^ 
long  ages.  Even  if  we  admit  that  some  ancient  coo- 
jfkimeraies  appear  ta  hare  derived  their  boulders  from 
gl.icial  debii'!.,  th.it  tloes  not  make  the  con^;loIlleratcs 
giacrat,  but  only  re<quires  glaciers  in  the  adjacent  moun- 
tains then  as  now.  On  the  hypothesis  of  the  geographical 
origin  of  glacial  conditions,  teeing  that  there  must  have 
been  elevations  and  submergences  over  and  over  again, 
glacial  phononien.a  sho.jiil  recur  near  the  areas  of  up- 
heaval, only  without  that  petiodicity  which  i$  required  by  | 
the  astronomical  theory.  There  is,  moreover,  in  the 
fossil  flora  and  fauna  no  evidence  of  the  recurrence  of  I 
widespread  glaciation  such  as  would  justify  our  referring 

it  to  a  ;:I.i(jial  ci>(irli 

The  asuoDomical  glacialtsti  further  hold  that  not  only 
were  there  secularly  alternating  periodf  of  coM  and  beat 

in  either  hemi<;phere  thTouj,'hnut  the         but  that  within  ' 
each  peiiixl  tht  re  were  shorter  licnotis  of  greater  and  less  i 
inten*it\  ofcr.ld,  of  which  we  find  evidence  in  the  so- 
called  intcrglacial  beds  of  Britain,  and  in  such  deposits  | 
ae  those  of  Dilrnten,  where  glaeialiy  striated  pebbles  | 
underlie  lignite  which  is  coveietl  aho  hv  niorainic  debris. 
Bat  ail  advocates  of  the  geographical  exp:a  i.n;.)n  sup- 
pose that  the  earth  movements  on  which  it  depends  were 
fhscominnous  and  subject  to  considerable  oscillation, 
while  the  advance  and  retreat  of  glaeters,  as  a  mere  \ 
weather  result,  is       imrkcd  that  we  m.u  :  ifcly  adrnit  ' 
that,  as  a  climatic  result  of  oscillitions  of  level,  it  might 

be  quke  as  great  as  leqaited  bjr  any  of  tbe  cases  tcfened 
to. 

Goit  says  that  by  far  the  most  important  of  atf  the 

agencies,  anJ  the  one  which  mainly  broii:;ht  about  the  ' 
glacial  epocit,  was  the  deflection  of  ocean  currents,  but  he 
does  not  show  that  it  is  not  possible  to  account  for  this 
dsdectkm  by  earth  novmcntai 

There  is  one  very  important  fact  which  does  not  seem 
to  be  generally  rtro^iniiici!,  namely,  that  the  l.ist  gl.icial 
conditions  extended  only  over  a  limited  area  on  either  1 
side  of  the  North  Atlantic,  and  that  this  limitation  mast  | 
be  referred  to  geographical  caoses,  so  that,  if  these  werr  ' 
saiRdently  powerful  to  determine  the  area,  they  may 
account  for  the  giai  [atmn  if-clf.    "  What  is  wanted,  how- 
ever," our  author  remarks,  "  is  not  testimony  to  sporadic 
glaciers  or  local  ice  action,  but  to  widespread  glacial 
phenomena  such  as  wottld  «-itne*<i  an  ice  af;e," 

The  absurdity  of  the  answer  that  pertnlatmg  water 
iTia5t  have  removed  ice  markings  from  the  surface  of  the 
Stones  is  sufficiently  obvious  to  any  one  who  has  had  his 
attention  called  to  the  much  fiuer  markings  on  feisils, 
Stf  ,  whirh  has  p  Vit?cri  preset',  e-:?. 

Tiie  grujved  i.it»nes  of  Devonian  Age  in  Victoria  are 
worth  about  as  much  as  the  facetted  Stones  from  Gorpliti 
by  Baroa,  which  are  supposed  to  prove  the  great  southerly 
extension  of  glaciat  action  in  Germany,  but  which  more 
probably  owe  their  form  and  condition  to  blown  san  l 

Several  ingenious  explanations  have  been  offered  of  the 
occurrence  of  marine  shells  in  stratified  drift  on  the  high 
groend  of  southern  Sweden  and  northern  England  and 
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Wales.  The  more  obvious  explanation  is, of  course,  that 
they  were  left  there  as  the  &biagly  shore  of  the  receding 
post-glacial  sea.   Btit  this  would  have  involved  earth 

rnc)%'eineir.i  in  com | larat ivcly  recent  times  to  so  great  an 
extent  as  wt>uld  lend  probability  to  the  theory  ot  such 
elevations  as  would  account  far  glaeiers  in  temperate 
regions,  and  of  such  submcictnctt  •«  woold  capiaio  the 
widespread  post-glacial  sands  and  gravehi.  Some  there* 
fore  bu'  ye.tefi  that  these  masses  had  been  scraped  up 
from  the  sea  bottom  and  been  pushed  up  the  moootains  to 
their  present  position  ;  that  they  were,  in  fact,  part  of  a 
great  termoial  moimioe  of  the  polar  ke-shcct  ^  ome  got 
over  the  difficulty  of  explaining  the  even  stratification 
and  the  ripple  m.irks  on  the  beds,  as  well  as  the  noa- 
Arctic  cboiracter  of  the  shells,  by  supposmg  that  the 
sand  and  sheila  were  pushed  up  in  the  ice  from  the 
sea  bed  in  temperate  regions,  InU  that  the  deposit  in 
which  they  are  now  seen  was  washed  from  the  ice-foot  at 
these  several  elevations  by  the  frcili  w.itfr  due  to  tlic 
laeltii^  of  the  ice,  and  bearing  away  with  it  the  mud. 
sand,  and  atoaea  tranaportcd  ao  far  in  the  icb 

Too  much  stress  must  not  be  laid  upon  stratification  and 
hnes  of  boulders  in  the  drift,  us  this  may  be  produced  by 
iceberg  loads  being  thrown  down  in  deep  water ;  just  as 
when  a  handful  of  mixed  sand  and  grit  of  various  form  and 
dUfcratC  coatscaen  is  dropped  into  a  long  glass  of  water, 
the  larger  grain?  xvill,  caUris  paribus,  reach  the  bottom 
first,  and  a  ro  iglt  stratification  will  be  produced.  The 
contortion  of  clays  and  sands  can  often  be  explained  by 
the  loads  of  debris  carried  by  icebergs  and  dropped  upa« 
them,  sqaeering  the  tndeilying  plastic  maaa  away,  and 
rollin.;  up  the  sotoondlqg  Uyeia in  every  variety  of  fold 
and  crampJe. 

Our  author  lays  great  alfess  on  the  fact  that  there  is 
new  ao  polar  ice-cap  at  all,  and  that  all  the  erideaoe 
shows  that  the  pole  is  not,  and        has  been,  the  centre 

of  greatest  cold  or  of  j;reateit  ylaciatioii.  'I'he  ice 
radiated  from  Scandinavia,  not  from  the  pole,  and  the 
pillars  and  prominent  tugladated  roclcs  of  Ni»ttacta 
Asia  shosr  that  there  has  beta  no  ice  sheet  there  ianamtt 

a^. 

In  his  advocacy  of  a  conniderable  submergence  in 
comparatively  recent  times  our  author  has  (be  support  oi 
Prof.  Prestwicb,  who,  in  the  last  nwnber  of  the  l*socaad« 
ingsof  the  Royal  Socictr,  has  expressed  the  opinion  that 
the  masses  of  nnstratificd  rubble  commonly  found  resting 
on  the  slopes  and  terraces  along  the  Lnj^bsii  Channel 
seem  to  be  due  to  a  force  of  propulsion  for  which  the 
hitherto  gencraUy-saggeslcd  canaae  are  maaifady  inade- 
quate. He  extends  his  ^^''^I'^'^l'^^t'O"  "^cr  Western 
j.uropc  diul  ihc  coasts  of  the  .Medilcrranean.  and  amvci 
at  the  conclusion  that  the  loess  was  a  sediment  deposited 
from  the  turbid  sea<waters  dining  the  submergence,  while 
the snperficial  deposits  called  "head"  he  refurs  to  the 
surficc  ?!ct)ri:^  -•A-ept  ntT  Sy  diverj'ent  currents  during  the 
s. b!>e4uc:tit  upheaval.  Both  of  these  movements  he 
refers  to  periods  of  such  short  duration  that  large 
nrmbers  of  animals  were  simultaneously  drowned  and 
tl-e  waters  were  rendered  so  turbid  as  to  be  unsnited  for 

■ :  arinr  'ii'e 

uur  auiliur  explains  many  of  the  phenomcria  of  the 
later  drift  by  reference  to  a  great  submergence,  but.wish- 
\  ing  apparently  to  imply  that  it  was  of  a  stiU  more 
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transient  n  iture,  speaks  of  it  ns  a  L;ie:!t  il  ioi.t.  Hi-;  ilooil 
depoiUi  are  KOI,  li,jivc\ ei ,  ihe  iaiae  as  ihoi;;  reletieJ  to 
by  Prof.  I'rcstwich. 

Sir  Robert  Ball  has  poiated  out  that  if  the  beat 
received  in  winter  Is  dlstritMted  over  thirtjr-tliree  more 
<li)-s,  instcrvd  of  only  o-.'er  seven  tnorc.  ihe  result  would  be 
glacial  conditions  in  tite  noriiiciM  lieiitiiiphere,  a  result 
which  has  been  somewhat  modified  by  Mr.  Hob*on,  who 
pointed  out  that  the  beat  received  over  the  regions 
within  the  Arctic  drclo  should  be  omitted  from  the 
calculation. 

But  the  opponents  of  the  astronomical  theory  are  pre- 
pared to  admit  that  when  we  are  dealing  with  operations 
in  which  tiie  eifects  are  10  obviously  cumulative  and  the 
renctioo  of  one  on  the  other  so  important,  we  may  expect 
in  climate,  :'.s  there  ire  in  '.vh  \t  ho  c  ill  we  ither,  limes  of 
such  unstable  e4uilibrium  ihat,  fur  lu^unce,  a  slight  pro- 
longation of  the  period  of  cold,  which  may  be  small  in 
itself,  may  yet  cause  a  local  change,  the  etifects  of  which 
may  eventually  become  very  far  reaching— as,  in  the 
case  of  weather,  rain  mri\  b-?  pioilnce  1  by  lUc  explosion 
of  a  small  quantity  of  dynamite  in  the  upper  regions  of 
the  atmosphere.  It  is  useless  to  deny  the  exisieQce  of 
such  causes  as  those  on  which  the  ndvocates  of  the 
astronomical  theory  chielly  rely  any  more  than  we 
should  deny  the  possibility  of  the  detection  of  tidal 
action  in  one  of  the  American  lakes,  because  we  are  con* 
▼inced  that  the  real  cause  of  the  rise  of  six  feet  or  so  of 
w.iter  on  one  side  is  due  to  the  gale  which  we  observe 
blowing  across  the  Like.  Nor  .irc  we  justided  in  reject- 
ing the  possibility  of  more  or  less  rapid  submergences  re- 
sulting in  a  rearrangement  of  surface  debris  or  even  in 
more  cataclysmic  action  of  ihe  same  kind,  as  was  seen 
in  the  caithiiui^c  wave  that  rollc  1  in  on  Lisbon. 

Wc  do  seem  lu  rcLjjire  some  simpler  theory  ibaa  that 
of  the  extreme  glaci.-tlists  ko  explain  the  ^phenomena  of 
the  Pleistocene  Age. 

If  the  north>eastero  portion  of  America  and  the  north 
western  p  ut  df  I'nrope  were  raised  as  to  i,'Lt  .a  snowy 
mounlam  laage  on  either  side  oi  the  Atiaiuic,  sending 
ice-sheets  down  to  the  Set  in  Ihe  intervening  depressed 
tfough,  and  by  the  convergence  of  the  axes  of  elevation 
deflecting  the  ocean  currents  and  causin  ^  gl  i  .icrs  to 
creep  do'.v!!  cast  -intl  west  from  the  mountam  ranges  .ill 
the  pUeaamena  of  the  glacial  epoch  could  be  explained. 

Reverse  the  process  ;  send  up  (Greenland  and  lower 
the  North  American  and  Scandinavian  chains  even  to 
below  where  ihey  now  stand,  bringing  in  .-iRain  the  warm 
currents  rriini  the  Souili,  and  Lhc  post^iacial  submerg- 
ence takes  its  place.  Let  tite  Icelandic  volcanic  system 
play  its  part,  and  let  there  be  earthquatees  and  jerks  and 
oscillations,  all  p.irt  of  the  regular  course  of  operations 
accompanying  such  movements,  and  we  have  the  marine 
drifts  all  e\;jlained.  1  he  forms  of  life  which  have  been 
driven  away  from  the  centres  of  ice  dispersal  will  follow  i 
the  receding  glaciers  back  again.  Observers  will  6nd  in 
their  own  district  evidence  of  land  ice,  or  of  icebergs,  or 
of  sea  currents,  or  of  glacier  water,  but  in  this  less 
ciimbrnii'^  tl/cory  there  will  be  room  lor  all. 

The  contlict  of  views  recorded  in  Sir  Heury  Howorth's 
exhanstive  work  prepares  one  to  believe  diat  the  matter 
may  not  be  finally  settled  for  some  time,  and,  before  public 
upinion  comes  to  rest,  we  may  expect  manyswint(sof  the 
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pendulum  nniv  far  on  thii,  m.v  f.ir  on  ih 


it  suie  >) 


ie  of  the 


truili.  Uui  we  wcicoisic  this  jirotcii  .jgiiiost  the  extrava- 
gant views  of  the  extreme  glacialists  and  this  valuable 
encyclopaedia  of  the  facts  and  ailments  bearing  os 
glacial  phenomena  which  must  be  in  the  hands  of  every 
student  '>f  the  siih;crt.  Our  author  is  well  known  for 
his  scientific  treatment  of  literary  subjects  and  for  the 

I  literary  skill  with  wUeh  he  presents  his  scientific  facts. 

I  Though  he  is  an  uncompromising  advocate  of  what 
commends  itself  to  him  as  the  right  view,  he  has  indulged 


in  no  criticism  whi  h 


warded  as  discoarteous  to 


the  living  or  unfair  to  the  dead. 

T  MCKENNY  Hvgmbs. 


D  YXAMO  EL  ECTRIC  AfACHIXER  Y. 
Orif^iiiitl  Papers  on  Dynjino  Machinery  and  Allied 
Subjects.  By  J.  Hopkinson,  M..\ ,  D  Sc ,  F.R.S. 
(New  York:  The  W.  J.  Johnston  Company,  Limited. 
Ltmdon :  Whittaker  and  Co.,  1892.) 
The  Dynamo.  By  C,  C.  Hawkins.  .\|  A.,  A.I.K  I.  ,  and  F. 
Wallis,  A.l.E.E.  (London  :  Whittaker  and  Co.,  1S93.) 

TMKRF.  is  hardly  any  greater  authority  onthesobject 
of  dynamo-electric  machinery  than  Dr.  Hopkinson. 
1 1  was  he  who,  turning  his  altcation  to  the  Edison  machine, 
first  showed  how  the  ir^)  1  .  tlie  imgnets  should  be  dis- 
tributed, how  the  magncii&ing  coils  should  be  wound, 
and  the  machine  btdk  up  so  as  to  ensure  its  possessiag 
the  highest  possible  efficiency  in  every  sense  of  the  word. 

This  he  did  not  attempt  to  do  by  mere  theoretical 
speculation,  though  himself  a  great  theorist,  but  by  in- 
stituting a  very  complete  and  exhaustive  set  of 
experiments  on  dynamo  machines  under  practical  con. 

ditions,  and  ttr.iphically  representing  their  results.  No 
device  m  the  whole  history  of  the  evolution  of  the 
dynamo  h.is  been  of  more  general  service  than  his  plan 
of  exhibiting  the  results  of  experiments  to  the  well- 
named  characteristic  curve  of  the  machine.  This  did  for 
the  dvnarnn  u-hif  the  indicator  diagram  had  long  been 
doin^^'  lor  the  Steam  engine,  thojgli  not,  of  course,  in  the 
same  way. 

With  the  most  admirable  simplicity  this  curve  of  electro- 
motive forces  as  ordinates,  and  currents  as  abscissa*,  gave 

jus:  the  information  required  regarding  the  action  of  the 
machine.  Thus,  when  the  ordinates  represented  the 
potential  ditTerences  between  the  terminals,  the  inclination 
to  the  axis  of  atiacisaae  of  the  line  joining  the  origin  to 
any  point  gave  the  working  resistance  In  the  external 
circuit,  corresponding  to  the  current  and  potential  ditycr 
cnce  dehnmg  the  point  to  which  the  line  was  drawn,  or 
this  resistance  being  known,  gave  the  current  and  poCentia{ 
difterenoe  which  the  machine  might  be  expected  to  de* 
velop  with  this  as  the  working  part  of  the  circuit. 

Then  a;;ai:i,  Dr.  lioplcjnson  showed  how  the  cliar.ic- 
teristic  curve  could  be  used  to  give  the  conditions  under 
which  an  arc  lamp  can  be  made  to  work.  It  it  well 
known  that  if  the  generating  machine  working  on  an  arc 
lamp  be  run  so  as  to  give  an  electromotive  force  below  a 
certain  limiting  value,  the  machine  cannot  be  tn.ade  to 
"keep"  an  arc.  An  explanation  lud  been  previonaly 
given  by  Dr.  Siemens ;  but  Dr.  Hopkinson  showed  that 
all  that  was  nccc^s.iry  u  as  tn  la\  do.M-.  in  the  character- 
istic curve  of  the  dynamo  as  already  explained  the  line 
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representing  the  mflaUic  resistance  R  in  circuit,  then 
draw  the  tangent  parallel  to  this  line,  and  ob^rve 
whether  the  ordinate  correspomlint;  to  the  nonnii  work- 
ing  CHrrent  of  the  Ump  falls  on  the  right  or  on  the  left  of 
tlie  point  of  conuct.  If  E  denote  the  length  of  the 
ordinate  in  question,  aad  C  denote  ihe  cunent,  we  have 
in  the  former  case 

dE<  RdC 

and  tn  the  LiUcr 

dE  >  RdC 

Thus  in  the  former  case  the  value  of  dE  »  lauller 
than  the  increment  of  dectnwnotive  force  required  to 

drive  the  corresponding  increase  of  i  urrent  throtiijh  the 
metallic  resislanccf  in  the  latter  case  it  is  larger  iltan 
this.  Consequently,  in  the  latter  case,  there  will  be  an 
excess  of  electromotive  force  which  will  go  to  increase 
the  leni»th  of  arc.  Thus  the  arc  will  continually  lengthen 
until  ;he  current  suddenly  fails  and  the  light  yoes  out.  ! 

UcQce  the  mere  inspection  of  the  curve  settles  the  i 
question  as  to  whether  the  macUne  ie  running  fast 
cnot:^'h,  or  whether  there  is  a  stilScieiit  maisin  of  speed 

to  ensure  stability. 

In  the  paper  on  Some  Points  in  Electric  Lighting,  a 
lar^e  number  of  (acts,  now  so  well  known  as  to  have  be- 
come common  places  of  praclical  sdence,  are  discussed. 
R  jt  (cn  years  ago,  «  li  .-n  the  ;>.i()t^r  u  .i^i  re.id,  many  elec- 
tricians engaged  in  supplying  electric  li^'lit  were  them- 
selves working  very  mtiCb  in  the  dark  ;  and  Dr.  Hopkin- 
snn's  paper  was  to  many  of  them  exceedingly  useful  as 
supplying  facts,  and  especially  hints  as  to  graphical  pro- 
cesses of  investigating  the  behaviour  ofdynamos,  whether 
ut»cd  A%  a  generator  or  a  motor. 

The  next  paper  is  that  by  the  author  and  his  brother, 
Dr.  E.  Hopkinson,  on  Dynamo-Electric  Machinery, 
which  has  become  Justly  famous  as  that  in  which  the 
enormously  useful  iie.i  of  the  itiij;netic  circuit  was  first 
applied  in  a  complete  and     insistent  imnncr  id  the  dis- 
cussion of  the  results  of  experiment  on  difterent  types  of 
dynaoM.  In  thii  a  oompatisoo  between  the  cbaraaeristic 
curve  of  the  machine,  and  the  curve  of  m.ignetising  force 
and  magnetic  induction,  is  made  to  give  important  infor 
mation  as  to  the  proper  disposition  of  the  magnetic 
cireuit,  and  the  failure  of  the  total  induction  to  piss 
through  the  armature.   Further,  the  effect  of  the  leaid  of 
the  brashes  and  of  the  current  in  the  armature  is  fully 
discussed  .mdgraphically  illustr.iie  J  ;  nnd  the  paper  closci,  | 
with  what  were  most  valuable  at  the  time,  a  descrip-  j 
tion  ef  the  author's  method  of  testing  the  eficiency  of  ' 
dynamos,  and   n.imcrous   results   of  experiments  on 
machines  with  ariiuttures  wound  accordinjj  to  the  Hefner 
Alieneck  plan,  and  the unsyuiu^eincal  horseshoearrange- 
ment  of  magnets,  and   on   others   with  Gramme 
armataies  and  the  Siemens  rectanpitar  symmetrieal  I 
arrangement  of  magnet?.  In  these  efF.cicncy  evperiments  | 
the  ingenious  plan  of  u^aing  two  similar  machines  in  the 
same  circuit  and  having  their  shafts  coupled,  one  acting 
as  generator,  the  other  as  motor,  was  first  adopted 
The  motor  in  great  measure  drives  the  generator  which 
feeds  it,  and  it  is  only  necessary  to  supply  by  means  of  a 
belt  the  balance  of  driving  jtowcr  required.  Thus, 
uncertainty  in  dynamometric   measurement  of  power 
transmitted  has  effect  only  on  the  estimation  of  this 
balance.  The  power  developed  by  the  orator  can  be  foand 
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electrically,  as  likewise  the  electrical  energy  developed  by 
(he  generator,  and  thus  all  the  data  ate  obtained  for 

estimating  the  cfTicienry  of  the  iTinrhine. 

This  idea  has  borne  important  fruit  in  tlie  e.\Ueineiy 
valuable  methods  which  have  been  invented  by  others 
for  more  conveniently  carrying  out  similar  dynamo  ex- 
periments, and  for  testing  transformers. 

Next  comes  the  very  v.iUnblc  continuation  of  this 
paper  published  only  last  ycu,  which  completes  the  dis- 
cussion of  direct  current  machines.  In  this  secjuel  the 
effect  on  the  electromotive  force  of  the  machine  of  the 
current  in  the  armature  for  a  given  lead  of  the  brushes  is 
exiierimc  it,i!ly  investif;itcd,  ;ind  compared  with  its  thco* 
retical  value  a«  given  in  the  earlier  part  of  the  paper. 

The  remaining  portion  of  the  book  consists  mainly  of 
piper?  rchtin„'  to  the  theory  of  alternating  currents,  and 
the  te>t]n„'  of  aUernatc-current  m.nchines  and  trans- 
formers, and  concludes  with  nn  .-irrount  of  the  author 
arrangements  for  applying  the  electric  light  to  the  light 
houses  of  Macquarie  and  Tino.  The  first  paperon  alter- 
UAtinfi  currents  is  the  cinc  which  hus  been  so  much  referred 
to  in  recent  discuisiuiis  on  the  action  ol  alternators,  and  the 
possibility  of  running  more  than  one  in  the  same  circuit. 

Though  the  increased  use  of  alternating  currents 
bas  added  mudi  to  our  knowledge  of  the  bdiavtonr 
and  capabilities  of  .ilternators,  Dr.  Hcipkinsjn's  p.iper 
is,  and  will  remain,  one  of  the  classics  of  Ihc  bub 
ject  But  the  last  word  of  theoretical  and  practical 
explanation  has  not  yet  been  said,  and  will  probably  not 
be  said  for  a  long  time.  In  the  meantime  there  Is  a 
possibility,  now  th.u  the  behaviour  of  iron  in  rapid  mag- 
netic cycles  can  bt  studied  completely  in  vitiuus  ways, of 
our  obtaining  further  information  which  miy  dear  up 
some  of  the  outstanding  difficulties  of  the  subject. 

Some  refute*  of  a  very  interesting  character  as  to  rapid 
cycles  are  );i\  en  in  the  paper  on  the  Tests  of  Westinghouse 
Transformers.  The  curves  showing  the  electromotive 
force  and  the  current  at  dilTetesit  instants  during  a  half 
period  are  plotted  and  come  out  very  considerably 
different  from  the  ordinarily  assumed  curve  of  series. 
The  hurinoi\ic  .in.ilysis,  or  the  new  analysing  machine  of 
iicnrici  and  Sbarpe,  might  with  advaouge  be  applied  to 
them  to  reveal  theircompoaentf.  From  these  curves  the 
dissipation  loops  nre  plotted  and  made  to  give  tlw  lose  of 
energy  due  to  local  currents  and  hysteresis  in  the  curves. 

Further  description  of  these  p.iper>  is  unnecess.iry. 
They  have  already  passed  to  a  considerable  extent  into 
electrical  literature ;  bot  a  great  service  to  practical  dec- 
trici.m,  h,^  ;  nevertheless  been  done  by  their  publication 

in  .1  collcticd  form. 

In  Messrs.  Hawkins  and  Wallis's  book  we  li  n  e  little 
of  originality;  but  what  seems  a  straightforward, 
accurate,  and  fairly  full  account  of  dynamo-electric 
machinery.  ric:.,'innini;  with  th.iplers  on  the  Mrtfjnctir 
Field,  the  Magnetic  Circuit,  tin-  I'roduction  of  an 
E.  M.  F.,  and  Self-Induction,  the  authors  enter  on 
their  main  subject  with  a  chapter  on  the  Classifica- 
tion of  Dynamos.  The  principal  types  of  machine 
are  described  and  well  il!ustrated,  so  f.ir  .is  the 
number  and  general  n.nture  c>f  the  cuts  are  concerned. 
But  while  the  authors  c  been  liberal  with  carefully 
made  drawings  and  well  considered  diagrams,  the 
exccutioa  and  printing  of  the  illnstntions  in  the  text 
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are  here  and  there  rather  poor,  and  a  higher  general 
standard  In  this  respect  might  easily  have  been  attained. 

After  a  general  analysis,  so  to  speak,  of  dynamos,  in 
which  armatures,  magnets,  S:c,,  are  discussed,  we  come 
to  mitteis  relating  to  the  action  of  dynamos,  such  as  j 
scries,  shunt,  and  compound  winding,  and  sparking  and 
angle  of  lead  of  brushes.  Then  follow  descriptions  of 
typical  maduneS)*  illustrated  by  folding  sheets,  and  the 
book  doses  with  chapters  on  Dynamo- Designing,  and 
the  Working  and  ilie  Management  of  Dynamos. 

We  should  h.i%'e  liked  to  have  seen  dynamo-tesiiog 
worked  nut  more  fully,  and  a  separate  chapter  on  this 
important  subject  might  easily  have  been  given  without 
burdening  the  book  with  matter  properly  belonging  to 
works  on  general  electrical  measurements. 

Considerinf;  the  coinpa5S  of  the  book    520  small  Svo  I 
pages  -thc  authors  have  succeeded  in  placinj^  before  their 
readers  a  very  great  amount  of  valuable  information,  well  1 
arranged  and  clearly  expressed,  and  their  work  will  no 
doubt  be  appreciated  by  students  and  workers  in  practical 
electricity.  A.  Gray. 


OUR  BOOK  SHELF, 

M*ierm  Micrvstopy:  m  tfmd-iook  far  Btgumert,  In 
two  parts.  I.  "  The  Microscope,  and  Instniclions  for 
its  Use.'*  By  M.  J.  Cross,  a.  "  Microscopic  Objects : 
how  Prepared  atid  Mounted."  By  .Martin  J.  Cole. 
(London :  Bai1Ii^T♦,  Ttndall,  and  Cox,  1S93.) 

This  book,  aitSi'ui,,'i  or.l\  cxton.Iin;^  rn  I'll  ri  iL:e-,  li-.vh.it 
it  professes  to  Iw,  and  wtll  prui  e  liirir  1  i^hly  useful  to 
beginners.  The  authors  under--:  i.i  i  jiractically  their 
respective  subjects,  and  this  has  given  tiie  capacity,  never 
otherwise  possessed,  to  tell  the  beginner  accurately  and 
eftioiently  whalii  is  needful  for  him  at  the  outset  to  know. 

It  is  highly  10  be  commended  that  they  have  not 
rendered  their  pa^'ts  mcompetent  by  atiy  pretence  at  an 
mtrodtiction  to  the  optics  of  the  instrument,  orconcerned 
themselves  with  any  alieiupt  at  exposition  of  modern 
optical  theory.  They  have  done  what  afTords  a  more 
genuine  evidence  of  their  appreciation  of  the  importance 
of  these  subjects,  having  presented  the  results  of  the  study 
Oflbem  in  a  practical  for.n  to  the  beginner,  so  that  although 
his  earlier  eflbrts  are  not  complicated  with  mathematical 
demoBstraiions  and  theory,  he  is  nevertheless  taught  to 
work,  on  the  highest  results  reached  through  these,  so  Ikr 
at  hast  as  they  apply  to  his  initial  endeavours. 

The  danger  of  eitiemely  elementary  books  on 
mif  Toscopy  IS  shallonmess.  Tney  have  often  been  a  mere 
catalogue  of  two  or  three  chosen  instruments,  with  brief 
accounts  tt  the  npp.ir.itr.  '  aiiected  by  the  author,  and 
descriptions  of  i>:cu>  (jr  i.icasing  objects.  The  former 
part  of  this  book  is  much  more  than  this :  it  gives  the 
results  of  a  practical  knowledge  of  how  to  employ  the 
instrument  in  such  a  way  as  to  attain  the  finest  results  ; 
always  remembering  that  it  is  beginners  that  arc  receiving 
the  instruction. 

I  here  are  some  thoroughly  sensible  things  t-ml  t>n  ihe  ' 
micros  I'pr^t.iuii     We  may  differ  slightly         bitme  of 
these,  ijui  tkey  j.ie  written  with  a  knowledge  of  tiie  sub- 
ject, and  those  who  follow  them  will  not  greatly  err. 

We  can  commend  also  the  chapter  on  "  iJptical 
Construction."  It  is  brief,  but  puts  to  the  beginner 
rxa<t!y  what  he  requires  to  know.  The  pages  on 
"  1  liumii.ating  Api  n.iii;-.  "  .-iic  s.|;'jcially  commendable 
bec.iuse  Ihoroughl)  e\|>ermiL'iU;il.  In  fact,  the  hfty-five 
pages  devoted  to  ni'<  icrii  m-i  r  i  ;i.[iy  will  be  a  boon  to 
every  one  of  the  many  u  iu)  wc  Cit-ry  year  "  bei^innin^j  " 
uith  ihc  ii'c  i)f  the  mict  >si  uijr 

liut  the  practical  cliaracter  of  the  book  is  seen  even 
"  .  moce  cleariy  in  the  second  part  of  it,  by  Mr.  Martin  Cole. 
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He  at  once  introtluces  the  tyt o  to  the  art  of  preparingand" 
mounting  his  owu  objects  Here  again  it  is  not  a  mere 
repetition  of  what  has  been  obtained  from  eniirr  -sources 
that  IS  presented,  but  Mr.  Cole's  long  exfcvcr  c  as  a 
mounter  is  given  to  the  rea<ler  unostentatiously  and  with 
pleasant  and  tisefi)!  brevity. 

Theie  are  some  who,  glancing  at  this  little  treatise, 
will  at  once  (xmclude  that  the  thirty-six  pages  devoted 
to  the  subject  must  leave  it  inefficiently  treated  even  for 
beginners.  We  advise  such  to  read  t  he  (uges ;  and  after 
some  ^ears  of  practice  In  most  of  the  departments  of 
mounting  referred  to  and  explained,  we  can  only  say  that 
they  present  in  a  brief  but  a  very  eflicient  manner  the 
facts  required  to  enable  the  earliest  effitrts  of  an  earnest 
amateur  to  beceoie  so  successful  as  almost  certainly  to 
secure  his  interest  in  the  subject,  and  cause  bim  to  to- 
teiligentiy  pursue  his  pleasare  and  instruction,  if  not  to 
lim  at  scientific  work  directed  by  more  ethaustfve 
treatises.  W.  II.  Dai  i  inc.fr. 

Lecturts  on  Sanilary  Law.     By  A.  Wyater  Biyih, 
M.ltCS.,  L.S.A.  (Macmillan  and  Co.  1893.) 

This  work  presents  a  general  view  of  the  powers  and 
duties  of  Local  Authorities  in  relation  to  public  health, 
and  since  the  material  has  been  compiled  by  one  w  ho, 
while  he  is  a  prominent  sanitarian  is  also  a  barris'.er-at- 
law,  the  fact  that  the  work  is  gooti  m.i  trust  worthy,  anil 
leaves  but  little  to  be  desired,  t'oes  IV ;  I iiout  saying.  The 
only  point  upon  wlin  !i  i:n:;i-  .u,,-  scope  for  adverse 
criticism  is  that  the  review  ui  s.)iiit.uy  legislation  appear* 
to  be,  in  pl.ices,  a  little  too  cuisory,  and  in  cnse^ 
qucncc  some  important  maieri;(l  i'<  a  trifle  too  hurriedly 
passed  ovfi.  1')  indic.i'.c  f.nc  -urli  instance :—!  here 
is  some  import. irit  ni.ncn.il  Lmit.nricd  in  thi?  Dairies. 
Cowsheds,  and  Miik^l:ii[)>  (irder^  'A  i:  -;;  .uvi  IS56 
which  IS  notgiicn.  .u,  !  with  wincn  the  hcaiiii  oiii:er  is 
dirccily  concenu-ii  .lections  10,  11,  and  13  of  the 
Older  are  omitte<i  ;  and  no  one  will  i|uestion  their  right 
to  be  fully  included  within  any  serviceable  abstract  of 
the  <  rrtcr,  since  they  deal  specifically  with  certain  well 
recognised  sources  of  contamination,  against  which  it  i» 
necessary  to  guard  the  tuilk  in  those  places  where  U  is 
stored  or  kept  for  sale. 

Nothing  need  be  more  inclusive  or  better  expressed 
than  the  majority  of  the  work,  and  when  in  one  or  two 
places  the  information  is  a  little  more  extended,  and  the 
st.ttutes  specially  dealing  with  the  inspection  and  examin- 
ation of  food  (which  are  now  given  in  ixtenso  in  the 
appentliv)  are  incorporated  in,  say^ another  t^vo  chapters, 
the  book  will  be  rendered  evea  more  acceptable  than  it  is 
at  present  to  those  destroes  of  oblatning  in  a  readable  and 
concise  form  a  good  knowledge  of  sanitary  kgtsHuion. 

The  scope  of  the  book  embraoea  the  entire  range  of 
public  health  tegisbtioo,  and  the  volume  is  largely  an 
embodiment  t»f  a  series  of  lectures  which  have  frciiuently 
been  givea  by  the  author.  The  first  chapter  treats  of  ibe 
constitution  of  Sanitar)>  Districts  and  Authorities,  and  in- 
cludes thedefinitions  of  certain  terms  employed  in  the 
•Saniury  Acts.  Lecture  ii.  deals  with  the  statutory  pro- 
visions regarding  nuisances;  and  the  next  three  lecturer 
are  concerned  with  the  legal  aspect  of  sewerage  aod 
dr.iinage,  wur:  r  ipply  ani  i,iiiir  irv  appli.inces  ;  rejju- 
lalions  and  bje  laws;  purt  s.isiujry  law,  canal  boits, 
Metropolitan  sanitary  law,  the  Housing  of  the  Working 
Classes  Act,  iS>)o,  are  all  dealt  with  in  subsequent 
chapters;  ami  the  uutory  provisions  which  deal  with 
the  prevention  of  disease  are  particularly  well  and  clearly 
mapped  nut  in  Lectures  vi.  and  vii.  The  book  comprises 
nearly  300  well-printed  pages,  and  it  is  neatly  and 
serviceably  bound. 

The  :».(!thor  mi!>it  he  rnrtrr,Tt»i?r«'rf!  upon  ha»''nij  pre- 
sented :i  r.iitici"  li?:-:v'.  i.n;i".;r,M:'  \c  -  \  fr-.  :  in  tliemost 
concise  and  readable  form— consistent  with  general  ose- 
folness— of  any  in  which  it  has  hitherto  appeared. 
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LE7'TERS  TO  THE  EDITOR. 

(  Tht  EJU«r  ^  ml  Md  kimul/  rainnsibU  /fr  afiiduu  tx- 
fnmd  If  Ut  ttnmfmnimU.  fttUktr  ttm  ke  mmdtrioM* 
t»  nhmh  ^  1»  ttrwa^umd  <m(*  lh$  itHttrs  »f,  nftettd 

S»  mttin  uimktm  */  tmttgfmtm  etmammctHmu.'l 

The  Royal  Society, 

THK  article  on  Ike  Roftl  Sodeljr,  pabliskcd  in  Natitke  or 
Juiw  8  I7  my  frkiHl  Mri  Tbiieltoii'lJjrf r.  conlaiiu  veiy  Udlc 
itflicBteni  o(  fact  lo  which  I,  or  Wf  oae  acqoaiated  «lth  the 
hitUny  and  Inditloiu  of  ilie  Society.oould  wbh  to  tikeesceplion. 

Itdoet,  however,  seem  lo  mc  to  tic  important  to  point  out 
(a  tWoe  Mr.  Thi>clion  Dyer  has  omtttetl  to  <lu)  that  the  ten- 
deaqr  of  the  dcvtlopment  of  the  Society  his  been  to  mtrict  its 
oidinaij  tacnbership  to  those  «ho  have  ilnne  valuable  work  in 
"the  improvement  of  natural  knowledge  "  either  by  tlie  exer- 
cise of  tlieir  own  mental  gift^,  or  by  assisting  in  some  marked 
wa) — by  the  wise  application  of  money  or  other  direct  intluence 
—  the  ttioils  of  oihersti  ili.u  ntl.  When,  tome  th:riyli'.c  years 
ago,  the  annual  numlicr  of  ejections  of  ordinary  l-i^Ilrivs  w?.s 
ptnclically  restricted  to  fifteen  by  the  timit.itiun  lo  ihai  numf  cr 
uf  the  list  recommended  bv  the  Council,  the  chance  of  admi^ioa 
totbc  Societ)  1  r  "2  me  mlier  of  the  legislature  with  the  l(eene>t 
sympathy  for  vticiKc  10  quote  Mr.  Thiselton- Dyer's  words) 
became  small  :  and  as  the  years  rolled  on,  and  the  number  nf 
serious  workers  in  science  increased  in  unexpected  proiHMtion,  it 
became  less  and  lett.  AccoidiaKlf,  aol  naay years  irgo,  it  was  dc- 
tennioed  by  ibe  Soeieif.  in  odder  tO  laCft  Im  aadesirable  itaie 
of  thine*,  ihM  nembcn  of  the  Piiey  CmbciI  ilumld  be  eli|^ble 
at  aajrUBtat  FeHows  of  the  Sodctf  wiihout  reference  to  Ibe 
■anttal  list  of  fifteen  prcparcrl  by  the  Council.  .Apparently  the 
intenlioo  of  lhi«  measure  was  to  relieve  the  <  rdinary  annual  li?t 
of  fifteen  candidates  for  Fellowship  frcm  the  presence  of  a  cer- 
tain number  of  membt rs  of  the  tegislalnre  with  keen  nympathy 
for  science,  and  other  such  aspirants,  aiH  t'l  rrserve  it  for  ;hose 
for  whom  it  could  lie  claimed  that  thry  h.ni  done  sometliinij 
tanjjiblr  f  ir  "'he  ir>^prr  vcmen!  of  natural  ktiowledRc."  It 
jcems  t>'  111'-  ■.:  :>!  ilic  m-I;  i  v  rnade  by  the  Council  since  that 
d.ite  centum  thts  view.  Mr.  Thisclton-l)yer  makes  n  mistake 
in  confounding  the  real  services  to  natural  knowledge  tendered 
by  Sir  John  Kiik,  Sir  Georje  Na  es,  and  Sir  Cbarle»  Warren, 
wiihih'e  "sympalbjp fortdeooe"  of  maiablc  neakbenof  Fkr- 

liament. 

1  re  is  another  aspect  of  the  question  rcct-iiily  discussed 
which  nitmi  lo  me  to  be  important.  Docs  iti^c  Rayal  Society 
ptopcNW,  or  doca  it  aofp  lo  iaelude  in  its  annual  elections  persons 
eBUKat  in  hieiotical  tladjp?  If  it  doe*,  iuiely  Kreeman, 
Slulibt  and  Gandiner  would  haw  been  Fellows  of  Ibe 
Society.  The  csaaunatioB  and  eapotiiioD  ordocoaieme  when 
Ibty  relate  to  an  Asiatic  race  cannot  be  fCCeidtd  M  BOK  aklB 
to  litt  investigations  of  the  improver*  Of  nalursl  kaowlodge 
than  is  tbe  study  of  the  iD$ciiption>,  catnps,  aod  pociciy  of 
Earopeen  peoples.  Djcs  the  koyal  Society  cxpiicniyoe  im- 
plicitly recognise  claims  which  would  give  ibcir  po'sessor  a 
first  place  in  an  Academy  of  Inscttptionaorol  Historical  Science? 
1  should  venture  to  r<  ply  to  ihib  queslion  :  ••  Ccriainly  not ;  liy 
most  definitely  cxpresseil  intmtion  ^uch  studies  as  iboic  of  tbe 
hi<iorlan  «ere  eKchitled  by  the  founder*  of  the  .Sotieiy  from 
their  sc  t  "-  \:.<1  lur  ber,  weie  such  studies  to  be  embraced  by 
the  Society  as  a  new  depariur*",  it  would  be  necessary  lo  make 
sptcial  provision  for  ihcm  by  :iicr(  AMrt;  til-  jri:  ,;  >l  :  ni' <.r 
election',  and  by  securing  seats  on  the  Council  for  one  or  two 
persons  acquainted  with  ihoee  Studies  and  th*  iMrils  of  thoie 
who  puf'Ue  them." 

I  believe  that  ihc  Rojat  Society  is  honcuced  and  lioste^ 
by  Ibe  Brittsb  pnfalie  as  being  the  leading  society  "for  the 
improtremcat  of^  natwal  kaowledge."  It*  origiual  and  de- 
tibciaiery  chown  Botf,  "Nulliw  in  verba"  i«  a  dislinct 
pntUtAon  of  its  purpose  to  ap)>eal  to  eiperimeat  and  the 
obMreattoo  of  phenomena,  rather  than  lo  encoorege  the  dis- 
quisitions of  the  bookman  aad  compiler  of  history. 

Though  it  may  well  be  argod  that  such  a  br>ily  at  "  tbe 
Royal  Society  for  the  I inprox'emeDt  of  Natural  Knowledge" 
is  wise  in  utfciio);  a  kind  of  honorary  mcmbersbi:i  on  special 
terms  to  thoie  wi.o  are  a  power  iit  the  State,  there  seems 
lo  be  nj  i;round  for  maim.iinin;;  ihit  the  Fcllow-i  (as  .Mr. 
Tbiselton-L)}er  dcclarei-J  "'li-pl  ty  them  elves  ««  reasonable, 
if  hard-headed,  men  of  the  »  :i  1    ^vhco  they  aanifie*  aoeof 
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itieir  fifteen  uidioaiy  annual  fetlowshlpc  (or  the  purpose  of 
enrolling  smong  their  nnmbcr  a«  itolaled  exasple  of  the 
niMMtnnt  body  of  Miloitenaand  CMayivie  who  ha«a  ailsintd 
some  disiincliQii  I&  Mbieeis  and  meibodi  remoie  from  those 
profcnedly  pviened  by  the  Sodeiy.^ 

W  ere  'be  Koyat  .^csulemy  of  Arts  to  .assign  one  of  its  Ai- 
soc;.^ii^.<ii|  '>  to,  lei  us  say,  a  distir<};uishcd  boLinivl  whob  known 
to  have  a  keen  sympathy  lor  .\rt,  the  world  would,  I  venture  to 
maintain,  consider  that  the  Academicians  had  not  "  broii;;hl 
themselves  into  touch  with  another  field  of  national  life,'  nor 
"  di-played  thein>elv<s  as  reasonable  or  hard-headed  men  of  ihc 
woi'if,"  >iat  hid  -iTi  Iy  •tttbifird  them>elves  whilst  confi-irir>^ 

n.i  \^  ■.■.\  luMii  t:r   r.  ihcii  piiiiKnee.    The  Royal  Actdemy  in- 

cluciesa  small  iitiiiilx^r  n!  1  iyn;>  n  :i8  honorary  members,  but  it  is 
recognised  that  the  Aca.lciriii:  nn^  ;  .i;  '  vi  y  1  i  r  Jer  their  regular 
memljetsh'p  npon  those  ui  wiiosc  woik  they  are  r««t/Wci»/ 
Juii^'i,  ntn:  o  v,-(:|>i<.:.iiy  Upon  those  who are  rcoily  bOMOiiRd  by 
the  selecii  u,  namely,  artists. 

It  seems  to  me  th^U  ww/d.'/i  muiandis  much  tbe  same  is  Inw 
of  the  Royal  Society.  The  Society  has  gained  in  the  past,  and 
will  retain  in  the  falarr,  public  ctteam,  and  iscrtrasin!;  oppof 
tunitlealbrtMcfalaef*byai«iing  wUh  slaglcoeu  of  {nirpo^e  at 
' '  tkt  imfrtetmnit  »f  natmrmt  km»wMg*. "  To  confer  taoooDr  on 
those  who  have  improved  natural  knowledge  is  its  privilege  and 
its  duty.  The  appteciatioB  of  historians  and  of  "mnpailietk 
legislators  "  is  a  nihCliOtt  which  the  Society  iailMHpiiMe  of  per- 
forming, and  moreover  one  which  few,  if  any,  pertoea  desire  it 
to  nttemptp  since  it  must  lose  dignity  by  assuming  to  adjudicate 
in  meilcra  10  which  it  is  inoompeleni. 

Oaforri,  Jane  tA.  E.  Rat  Laxsurat. 

ALTHOUCK  aw  fliani  Vnt,  Lankestcr  finds  that  ih« 
"  tendency  of  tht  nnelopBiCBt  of  tbe  Royal  Society  haa  lieea 
to  rcatfict  the  area  from  wUdt  its  members  are  eelectiil— a 
cooclv^n  in  whidi  I  am  not  disposed  to  agree- 1  do  aoi  find 
that  he  seriously  impogMaiheacoon&t  which  I  attempted  to  ttiee 
of  what  av  peaitd  to  me  lo  be  the  tradUlooal  practice  of  the 
Socic'y  in  ihe  ritallcr. 

In  lact  in  ore  rcrpcct  he  goe«  much  failbcr  lluin  I  should 
my»clf  be  imlinrd  to  do  in  admitting  as  a  (lualificalion  for 
men  ber-hip  "the  wise  application  of  nionty."  I  must  confess 
tbnl  I  should  be  dispcstd  lo  regard  ihif,  fur  obvious  rea--ons, 
with  vety  c!os«  aiciuiiny. 

Apait,  however,  from  this  it  is  evident  that  Prof  IjinVcslcr 
ar.d  iho'e  who  igitc  him  would  lil  e  to  m.il. c  llic  v.il 

Society  much  rccri  ]  lults-icnally  scientific  (for  liicre  are  very 
few  sc.entific  men  i  -  .»;iiijy.  whn  .-lu-  (»ot  in  some  sort  or  oiher 
professional).  If  tlcy  succeed  1  am  di>po>cd  lo  think  th.tl  tt 
would  be  a  very  much  less  influential  body  than  it  is  at  prcscBt. 
And  I  find  thai  no  incooMdeiable  body  of  the  exkliog  Fellowt 
are  of  the  same  Opinion.  W.  T.  TuiaaLTOM'Dvtlt. 

Kew,  July  f. 

Ice  as  an  Excavator  of  Lakes  and  a  Ti;msporter  of 
Boulders. 

I  tiA'-  r  i!tv<)tfi!  n  consiiderable  space  inawoik  I  have  rcc- mly 
pul  h  I  ir.  «  till  h  I  !iav(^  vriticised  the  extreme  glacial  »i*ws  c.f 
sumu  wiuvis  to  an  issue  which  underlies  a  great  deal  of  their 
reasoning,  and  which,  it  seems  to  me,  it  is  absolu'i  U  r.ucossary 
we  shouM  dcteimiae  before  we  are  entitled  lo  make  tile  deduc- 
tion* habitually  made  by  them. 

Before  a  geologist  li  jus'ificd  in  making  gigantic  demands 
'  upoa  ibe  capacity  and  the  power  of  ice  at  an  cacavatcr  or  at  a 
I  distributor  of  crratict  and  other  ^bcia  over  level  plains  it  it 
I  essential  that  he  should  fint  aacettala  wkeiher  it  ia  capable  of 
the  potinlaied  woik  or  mi.   It  la  not  tdence,  it  t>  a  levertioa 
to  scholaiilicism  to  tovolie  iee  as  the  cause  of  cenain  phcnomeaa 
anless  aad  ttalil  we  have  )ixilified  the  appeal  by  showing  that  it 
is  competent  to  do  the  work  demanded  from  it.    This  pre- 
liminary step  is  not  a  gcolo);ical  one  at  all.    It  is  a  question  of 
phyiic',  and  most  be  determined  by  the  «amc  methods  and  the 
same  piocestesas  other  physical  quctions.    So  far  as  we  know 
the  mechanical  work  done  !  y  limited  lo  one  proces-.  The 

ice  of  which  glaciers  aru  rim-l  :-  ■  1  u- 1  \m-^  aiders  and  with 
pieces  of  rock  w hich  have  lallcn  down  iheir  crev;t:>s«».  Theae 

i  1  have  3ul<irrMcJ  my  rcntwrlfi,  itiairvly  lo  itic  c  nienim:^  of  Mr.  I)yer'» 
u-iilIc  I  >buu:d  aitSi  li>  i*vi>i<l  Jii~  listing  (be  raehu  ol  a  par'kularctecuaa 
uliicli  in  my  op  nit>n  tanRot  cow  mC  never  (DuM  lielliMaHly  be  •  sultjcel 
k  I  i>ubik  cammatl.  I  wish,  lio»<vo,  10 MM*  thai  1  «ia  bm  aiiaii|Msiiini1 
wuh  iheimanUas  tMift.  oa  ilM  hiaiqiy  of  (itakciciii  thsati  aliacb  we  «a« 
«0  tbe  hctQ  gf  tbai  skctlilk 
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(livce*  of  rr>cl<  ahr.vle  .trul  po'iiil)  anl  scratch  tli:  ,  v  I  >  I  r-  ;  .n 
which  Ihcv  li^  whrn  'hey  are  dragged  over  it  bjr  ihe  m  jvinj;  ice. 
Without  <>K  III  11  in  iheycaa  of  courM  eflcct  iio(tiisj{  ellber  >s 
burnisher*  m  a.  i;i,c.ivator«. 

This  moti  >n  ha*  been  shown  by  recent  cxjierimcnis  to  b;  very 
target  jr  if  not  entirely  A  dilX«ieatial  mitioa  due  lo  the  viscms 
rntoM  of  ice,  «i  ForbM  loiy  ago  arMad  aa hprieri  an  1  ocicr 
groaads  ihat  it  was,  Tbe  weoiitjr  oi  fee  is  dMerem  at  different 
lenperiihirei.  It  diffiin  alio  i^icattjr  wbcD  it  is  ia  lh»  fern  of 
fianalatcd  ice,  sach  as  a  giadern  catnpaied  of,  from  lee  fanned  !n 
alatioratoryardirectlf  frmeafraipwjterina  pond, but  ioaaycaw 
it  is  sti^bi.  and  it  aeed«  a  coniideralile  and  a  ton^-Applied  force 
to  ntalce  it  shear.  The  canse  juence  is  that  when  it  rests  on  a 
level  or  nearly  level  nurface,  where  gravity  does  not  work,  it 
cea<ieY  to  mive  at  all.  In  order  that  it  should  ac<tu)re  motion 
suflijient  tr>  drai;  «tunes,  i!cc. ,  along,  it  is  necessary  that  there 
fhn-tH  Hr  -i^n".-  -ts  a  Ur\;,'.  Either  the  ice  mii-t  rest  on  a  slope 
MiiVi.  i -^.-iv  K,  :lirv.l  to  generate  a  gravitating  MMv.-^n/tu  i,-  i(,  a') 
3.  vvlii:!.;,  ot  tlic  slope  of  its  iip|>-cr  snrfare  miut  \ic  ^'.lllIcielltly 
^riM-  •  cause  the  movement  fit  i:s  siiiiui-  I.iv'r  r>  ii  U"  continued 
down  to  and  t-i  rfmsin  efT-fl.vr  in  it^  rur' >uTmi>5t  parts.  Every 
attempt  rni  lir  (ivL  r  ill  in  1.i:'i:ts  to  :nv-.-n'  Un,  and  assign  to,  ice 
malccalar  lu  jvciiicfi;*  <.-ij>.i:jle  of  ciiuiing  lateral  motion  in  the  | 
■ton>.'<>  beneath  it  other  than  those  induced  by  gravity,  seems 
10  Dii  lo  have  utterly  failed.  The  cause — the  only  cjlusc  which 
is  coaipetent  to  make  it  moee  is  graeky  acting  ettlier  in  oda  or 
the  •itiier  way  above  speei6ed. 

This  scenis  to  ba  the  iaaviuMa  ogoclnsioa  wbcoevcr  tke  pro- 
Ucn  b  tested  as  it  ought  to  beteited,  bjr  empirical  tests.  Ir  so, 
it  aCems  to  pat  out  of  court  the  continual  appeals  made  to  i:e  as 
the  diatribator  of  debris  over  hundreds  of  miles  of  level  plains, 
afid  as  the  excavator  of  basins  and  lakes  at  a  considerable  distance 
from  mountain  slopes. 

Tn  'hrj  first  place,  the  modulus  of  cohfii  in  of  ice  being  what 
it  1^,  !i  hi',  been  .shown  by  Mallrt.  i  ilil.'i  uu.  1  Irvin;;  that 
tbru>t  cannot  be  f  jnvryerf  thrO!!.;ti  it  for  iivrc  ih.iti  a  short  di»- 
lance,  since  it  must  yt'jiii  .and  cv-_-ntiially  crash- 

This  ii  priori  view  is  suj.ijiiitit.il  I  v  t!js  .ictuai  observation  of 
j^ln  rr.  :n  i\Ki  li  we  find  lha!  itic  rale  of  motion  is  very  largely 
afuiictinn  <ii  ihc  -t<>pe  of  the  bed,  and  when  a  glacier  leaves  the 
sloji  on  whuii  i:  i<-  u  and  gets OB  to Icvei giMod  it  VCfjr  SOOB 

ceases  to  luuvc  uUu^clher. 

It  has  been  argued  Ihat  in  the  Ice  the  ioe  was  piled  up  in 
doma^hsped  ice  sheets,  and  that  tiie  dMribniion  of  the  boulders 
aid  iIm  aicavatiiaa of  oMMiitaia  lakes  waadnelo  iharesolttoftbe 
efforts  of  the  viicoos  mass  to  reach  aslalc  ofcoi^ibriaa  by  liydio- 
static  movement,  or  by  rolling  over  itself.  Bat  this  igaorei  the 
veryslit;ht  visc  osity  of  ice  whleb  would  reqatre  a  very  high  slope 
in  its  upper  layers  to  indace  movement  in  its  lower  ones  at  all. 
It  is  impossible  to  see  how  this  high  slope  could  be  secured, 
since  the  elTorl  lo  restore  equilibrium  would  be  continuous,  and 
the  potential  movement  involved  in  every  fresh  fall  of 
«ow  woul !  .It  once  be  di»»i;atc1  instead  of  beifii;  ;irciim,i 
iaie.i. 

I  cannot  see,  therefore,  how  under  any  ctrcuro»tancc:>  it  is 
possible  for  ice  either  to  travel  over  long  distances  of  Itrvcl 
ground,  or  to  eiicav.ite  ho!lows  such  as  the  great  maiori'-y  of 
mountain  laki:.  .i^e. 

I  have  no:  v,i  this  IcUci  rcrurccU  to  ib«  ge)loi;icaI  ditlicultics  | 
of  sii:h  an  hypo'.hcsis,  which  are  manifold.     1  have  limited  my-  | 
self  to  the  physical  difficulties  alone.    They  seem  to  mc  to  | 
underlia  dia  whole  problem,  and  it  is  U'<eless  to  discuss  it  until 
til^  have  beeo  solved,  yet  they  are  persistently  ignored  by  the 
aideot  cbampions  of  ice.    That  ice  can  do  a  good  deal  when 
allied  with  gravity  is  true  enough,  but  the  problem,  at  pre- 
sented by  Mr.  Wallace,  ProL  Jaoies  Gcikie  and  others  requires 
that  It  should  continue  to  do  portentous  work  whea  no  longer 
idtied  with  gravity.    Is  it  too  much  to  ask  that  some  jnstifica- 
tioa  khould  be  offered  (andoowbere  better  than  in  your  catholic 
pageO  for  sach  aa  ea-iroious  uavecihed  poitaUte  ? 

Athcmeum  Clab,  Jaly  i.  Hisiar  H.  Howohth. 


Abnormal  Weather  in  the  Himalayas, 

U.v  May  26  I  walked  from  ChanglaCali  (about  9000  feet)  to 
Dun{;ar  Gall  (under  gow  fei-t' ti_v  the  "pipe"  road.  ')rt  rhe 
way  we  passed  (the  roa-i  cut  ulaiit;  tli.j  side  of  the  sttc;.  nivuii- 
lains)  a  narrow  v.i!lev  fill.-.l  svrli  mj.jw  t'.j  about  a  heij^li'  100 
fee;.  rhi>  wi  lili  ill  iliL-  li.ir.t  ^iijw  oil  Ilic  ni.iii  was  2o  (cel.  '  >ll 
the  2^th  1  walked  back  lo  Changia  Gali  by  the  main  road. 
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Hit.'  Hrj  a  great  d'jal  of  snow.  .\  briJjj  spinneJ  a  nar- 
row vaJli-y,  a  mv%'^^  sn-LV,  ocrh.ips  15  ft-e-  t'lirV,  ^Ifc  1  the 
valley  to  tllL-  l>r!  .N'  i  ■,:i),v  up  ihL'  vallt^v       r.ijii  \\  ti 

caineon  two  v.illey(i  cijiiver,»iiii.;  i'lf^  otrr  n'  -  i  ■  iiiiut  where  the 
road  passed.  B>th  valleys  a'l  .c  nl  t"i  vill  y  below  were 
filled  with  snow,  and  the  road  fi>r  150  le:t  »a*  cui  on  the  f.iee  of 
the  snow. 

In  I  e  first  week  of  Miy  terrifi;  storms  burst  oviji  .Murree  ; 
we  liad  onstant  storms  a"  Dan^-tr  on  thi  nif;hi  of  the  25:h  up  to 
ts  a.m.  00  the  day  of  our  leavitig,  the  aSJi.  Qj  the  2Sih  the 
1*^  t  Jto  miles  of  tiw  rojd  iato  Cbaagla  wore  simply  caipated 
with  leives  and  tvigi  broken  off  by  a  violent  hailitorm.  The 
side,-  of  ihi:  ro^d,  somettmes  the  road  itself  {fo«r  boats  after  the 
storm  \  were  covered  with  drift  sod  maisel  haitstonei  of  the  iiaa 
of  I,' 4  marbles  (ice  with  the  usaal  whitish  centre). 

Tti .  ■  continuance  of  soOJir  ani  this  Storm/  vv -a'.her  is  stated  to 
be  aliojeiber  abnormsL  F.  C.  Co.iSTABtt 

Ctiaaigla  Gali,  May  s). 


Peculiar  Hailstones. 

.V  FRIEND  of  mine  writes  m:  from  Peihawar  about  a  very 
curious  phenomenon  which  I  think  is  worth  notice  in  voir 
Columns.  The  monsoon  has  s<.-t  in  this  season  carir.'r  ■,  ii; 
for  some  years  past.  .\  few  days  a^o  in  a  villaje  named 
l  i  i  lu.  ii  a  IcHmI  in  the  Peshawar  districi)  rain  fell,  prcc;d :  I 
by  a  will  1  s iiirin,  .in  I  with  the  rain  came  a  shower  of  hail-to  ie* 
whicfi  listL-i  fir  a  kw  nrnutcs.  The  m;>it  cuiicms  part  of  this 
occutisncc  i>  lUii  iJw  iiailstoneswhen  touched  wre  Hfl at a'l cjU. 
and  when  put  in  the  mouth  (as  is  the  cunom  in  this  ho*,  coun'ry) 
lasted  like  sugar.  I  am  farther  t:>ld  that  tliese  haiUtoaes  were 
extremely  fragile,  aod  as  aojB  as  ibef  reached  the  grMid 
they  broke  in  pieoei.  Yheae  piaaei  when  euDined  looked 
like  broken  stick*  of  crystalKsed  nitre.  My  informant 
tasted  them,  and  was  stroek  with  their  purity  and  sweetneis. 
A  tew  pieces  were  also  sent  to  ihc  D.-pjty  Commissioner  of  the 
district.  The  phenomenon  has  been  duly  rep-orted  in  the  lead- 
ing newspapers  of  the  proviace,  and  the  Akkia^i-Am  has  noted 
it  in  its  leading colamoi.  KamhaITALAL. 

Lshorct  JnoeMk 

Crocodile's  Egg  with  Solid  Shell. 

Dt'RiNG  the  year  1885  I  was  stationed  at  Trincomilec,  whia 
it  was  my  luck  to  find  a  large  crocoJilc's  near  Kint.alay 
tank.  On  showing  the  specimen  to  several  friends  who  kn*« 
more  about  natural  history  than  I  did,  they  expx>sel  their 
astonishment  ntsee!n  ;rt  'i.trd-sbelled  egg,  as  the  cmcesius  of 

opiniiin  w  as  iii.i:  Mir'i  r,;.:.  were  iofariably  SBrramded  with  a 

soft  ii.TtcliMu-n-.-ljke  c  ivcrini;. 

1  mailc  a  hoic  in  t'u'  t'>c  and  bottoai  of  the  e^^  and  blew  oat 
the  1  oii'eni''.  I'.'te  shell  is  still  ia  my  possessioa,  and  resembles 
more  t  lie  hard  enamallcddika  «gg  of  th«  oitrich  than  aoythia g 

el -.e  I  h.ivc  acsn. 

i'he  above  facts  may  interest  thoae  who  take  a  pleasure  in 
objects  of  natural  hinlory.  J.  Batteksbv. 

Murrco  HiUs.  Jane  7. 


UNIVERSITY  AND  EDUCA  TIOXAL  ENDOW- 
SdENT  IN  AMtlUCA. 

THE  statements  in  the  fotlowing  extract  are  sore - 
maricabte  that  I  tlibik  they  deserve  wider 
pubUdty  than  they  will  prolably  receive  in  tlie  pj.a'e3  of 
a  Patliatnentary  paper. 

One  may  hope  tut  the  reconttracted  Uolverstty  of 
London  will  make  provision  for  post-graduate  study  and 
the  advancement  of  knowledge  in  the  gre:itest  city  of  the 
world.  It  must  be  admitted  that  this  cannot  bedooe 
without  the  expenditure  of  a  good  deal  of  money.  May 
one  hope  further  that  the  cause  of  the  higher  education 
will  find  friends  amongst  u^  in  London  as  munificent  as 
university  and  tcchnolo.^ical  st.niiea  have  found  in oae 
of  the  newest  of  the  world  a  citici .' 
Kew,  June  jiOw 

W.  T.  Thiselton-Dyer. 
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Estructfnm  "  AV/. -v  /.r  tAe  war  09*  /""I-*  ^C*  ' 

1-  IVE  yeirv  ai;'>  ilic  Uni¥er^^ly  of  Chicigo  Wi»  nol  th  raght 
of,  and  now  there  are  iweWefine  baiUinMOf  EnRlith  Gothic 
aichilcctute,  eiihei  I'lauhcd  Md  oCMpied  or  in  eour»c  of  con 
•ifuciion,  on  twenl]P-A*e  aatt  of  land  owned  by  the  University 
in  the  neigbbottriiood  of  JacktoB  Puifc,  near  ihe  hthibmon 
sraunds,  whcfc  ibwe  yetn  ■»>  was  a  mitidi.  The  Uni  verMty 
has  now  a  large  raff  of  pnilMson,  selected  from  other  institu- 
tion* in  the  country  nmi  Kurnjie.  an<l  a'»'>ut  1000  MuJcnt?.  Its 
origin  and  rapid  growihare  greatly  owinj;  to  the  generosity  of 
Mr.  RockefeUirr.  «hr.  in  iS89uirerc<l  an  emi  .'vnu-rjt  of /."l  jo.cxjo 
if  a  cousnvuetr  c  juld  raise  the  sum  of  >  n  '  -.'(is  suoi  wa* 
quickly  r.\i»til,  and  about  the  same  lime  a  mcrciidnt  of  Chicago 
presented  the  University  with  twelve  acre*  of  the  ground  on 
which  the  huildincs  now  stand.  Kurthcr  gifts  came  in,  and  up 
lo  the  present  time  the  to'al  donations  amount  to  ^^i, 284,000, 
of  which  Mr.  K  icUcfcllcr  al.<ne  has  conlrilmte<l  ,'f7S4.ooo- 
H  i  Mjii.^  given  in  iSqj  .iraountcd  to  £m,ioo,  and  among  the 
gidi  w.t*  the  offer  ot  a  telescope,  to  lie  ibe  lar,{C6t  and  most 
powerful  ill  the  worl<l,  which,  with  the  obierntory  in  wWdl  it 
wil!b«p:a£eil,  will  coil  uioje  than  ,^150,000.  TlioUotoeimjrwas 
opened  Ij'.t  October  with  ■  faculiy  of  115  pnfcMois,  men  and 
women .  Ouc  of  (he  Cnitmea  of  its  regular  work  will  be  «m*er  • 
sily  oucasion  and  a  ^fttem  Awibe  edncaiioo  of  the  masses. 

A  magBllieciK  gift  was  tasi  year  ptetented  to  the  city,  and 
eotilled  the  Armour  InMi:ute,  after  the  patriotic  and  jiublic 
tWBefiwtor  of  that  name.  I  consists  of  a  large  and  handsome 
building  already  complatcd»  nod  fitted  interiorly  with  marble 
wsimoalins  on  every  Noor,  CnaAte  arches  and  marble  bath 
IOom*«  and  the  gift  wa*  nccompanieil  wiih  an  end  >  vment  of 
;^aS9,O0a  It  i»  to  be  used  as  a  manual  training;  ■■■M-i  I  ^nK 
ao  institute  for  every  branch  of  science  and  art ;  it  1*  title  1  with 
laboratories,  forges,  )•)'""**'"'''>  library,  and  contains 

eleclricsl.  l»-r>Mr<!,  an  !  o!h«T  ro  mii  for  domesiic  sciences.  It 
is  inten  Icii  ,i  I  '^r..  iii  i  i>  >'!iing  men  and  A  :,iii.jn  c  .-ry  c^iss 
to  be  within  the  range  of  the  poorest,  and  i*  taking  the  form  of  a 
aduMd  of  Icdhnology. 


AS'TII'ODEAN  RETRENCHMENT. 

LAST  week  .1  brief  reference  was'  made  in  theie 
'    columns  to  the  decrease  in  the  grant  tO  tfeft  Univer- 
sitvfof  Melboi;  rne— a  curtailment  only  justifiable  under  very 

!.peci,il  circumstances,  and  one  that  may  bring  reproacb 
on  the  Colony  that  adopts  it.  Since  then  we  have  seen 
a  UuiT  m  \\\<:  J  u  I  mil  of  Education  for  July  by  Dr.  E.  A. 
Abbott,  iatc  Headmaster  of  the  City  of  London  School. 
The  letter  is  as  follows  :  — 

I  venture  to  a  ^p--!;  fnr  the  followinu  e«lrae»  from  .^  letter 
I  rtceived  to-dny  irr  11  ilir-  I  fofcssor  of  Mathematics  in  Auck- 
land College,  .Nl-w  /jil  .n  !.  Prof.  W.  S.  .\ldi»  wa?;  Senior 
Wrangler  and  Firs:  Siiii::i  ^  IVizeman  in  1861,  it.r]  ^,:lae. 
quentSy,  for  several  year*,  I'rincipal  pf  the  Colieee  of  Physical 
Sticnct:  i,-!  Ni  wcastlc-on.Tjnc.  The  l;iilit.-<:  hi>  wife's  health 
induced  hmi,  about  ten  ye.irs  ago,  to  actept  the  Auckland  Pro- 
fessorship, nt  some  s.icrificc  of  income,  on  the  understanding, 
of  course,  that  he  was  irremovable  us  long  *S  be  couid  do  the 
work.  After  nearly  ten  youaof  service,  here  is  the  rcsuh,  as 
kUted  in  the  extract,  whi«fh  bean  date  May  19.  I  give  it  with 
the  aaesw  aep|ircnioD  of  the  mum  of  the  chief  mover  ia  this 


"1^1  Monday  —  snccecdrd  in  getting  a  nnjotitjr  of  the 
Cooncil  to  give  bm  tlx  months'  notice  of  the  termination 
of  ny  engagetttent,  on  the  ground  that  the  amount  of 
1  did  eouldbc  perfectly  well  performed  by  plenty  of 


I  ooold  be  got  for  a  much  lower  salary.  .  .  .  N< 
charge  of  inconipcience  or  neglect  of  duty  hii«  been  made 
against  me,  unle^  by  slander  behind  my  back.    I  hire 
never  been  a»kcd  lo  meet  the  Council  ;  the  detiates  were 
held  with  closed  doors ;  and,  before  I  even  knew  what 
was  being  proposed,  I  was  allowed  to  read  the  result  of 
their  discussion  in  the  Ntw  ZmIomI  U<rM." 
Those  who  know  my  old  sehOOlMlew,  Pv.>f.  Aldis,  as  a  man 
incaniblc  of  dircUctioD  of  duty  of  exaggeration  of  f«ei>  will 
tUnlttbatilwfloiy  wayofmaeUAgthe  ntwiritiw  af  the  caie  la 
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•o  rescind  the  resolution.  Others  may  reasonably  defer  their 
final  judgment  till  they  hear  what  is  to  be  said  .n  the  other  side  ; 
hut  meanlir.'^  T  would  ajiLKul  lo  all  Univer.ity  men  to  defer 
ap|,lying  f«  r  1  1-  ;i:  .feisorshii).  For  the  present,  to  succred  A 
professor  thus  .Tt  i'r.utiv  dismissed  by  the  Councd  involves  nol 
only  the  pnssibi'.  iv  ,t  I  i  i  ;  s  tiilarly  treated,  tmt  alw  the  cer- 
tainty of  contribuiiuj;  Uj  whal  Sir  Robert  StOHt  has  iu«ly 
dc<^ciibed  as  "a  grievou*  injuiy  lo  higher  education. 
teacher*,  and  many  University  men  who  are  not  teadient  mil, 
perhais  go  «ithneatlU  Anther,  and  agree  that,  If  Prof.  Alffias 
statements  cannot  be  denied,  no  one  can  take  the  poet  withoot 
some  forfeiture  of  self-respect. 

Dr.  Abbott  puts  the  case  pi^tuly  ,i:ui  fairly  enough,  and, 
l.ickiii.^:  I  v;il.iii.ition  from  the  Council  concerned,  we 
conclude  tliat  ih  s  is  another  example  of  the  reactionary 
policv  ci  retrenchment  which  now  fills  the  nii:i<U  .^nd 
dictates  the  deeds  of  Colonial  officials.  Let  th.cn  re- 
trench by  all  means,  but  in  the  right  direction  I  hcrr 
could  hardly  be  a  more  short-siRhtcd  and  mistaken  pal.cy 
than  that  of  curtailing  edur  i'.i  jp.^  grants  in  order  to 
redeem  a  position  lo5t  by  cxtr.v.n^int  cxpendittirc. 
Wealth-producing  power  and  fi  iliiie,  for  obtaining 
knowledge  go  band  in  hand.  In  the  just  many  of  the 
Colonies  have  proved  that  they  recognised  ilie  [n  i  tie 
importance  of  their  Universities  and  similar  establish- 
ments. Indeed,  they  have  often  shown  the  way  to  the 
authorities  at  home.  Apparently,  however,  this  wisdom 
is  departing  from  Colonial  Councils,  for  healthy  branches 
are  being  lopped  off  indiscrimiMtely,  while  obtrusive 
suckers  at  the  roots  of  tlie  constitution  are  left  untouched. 
However,  it  is  not  too  late  to  rescind  the  measures  that  , 
li»v*  been  lalcen— measures  that  are  derogatory  both  to 
tlie  good  sense  aud  dignity  of  Colonial  Governments 
We  trust  tiut  tlie  next  mail  will  bring  u :  news  of  the 
reinstatement  of  Piof.  Aldls  and  tlie  reatoiation  of 
University  grants. 


>.C1ENCE  IN  THE  MAGAZINES. 
'I'llEJuly  magazines  contain  a  few  papers  of  scientific 
■*  interest.  In  the  Nr-.f  /u-i'/rw  Mr.  K.  R.  Spearman 
write*  on  "  Criminal  irnl  their  Detection."  This  article 
is  a  vigorous  prote^i  a^^.iinst  t'ae  crude  methods  of 
identification  employed  at  Scotlard  Y.ird.  In  spite  of 
the  thousands  of  blunders  that  have  been  made,  our 
police  authorities  are  stolidly  indifferent  to  their  imper- 
fections, and  look  upon  the  Bertilton  system  as  a  "  scien- 
tific fad."  But  this  is  the  way  in  which  the  ofHcial  mind 
usually  views  matters  of  scientific  importance.  To  sliow 
the  absurdity  of  llM  position  taken  up,  Mr.  Spearman 
gives  a  fun  description  of  the  Bertillon  process  o 
measurement,  witli  tbo  results  obtained  since  the  method 
was  adopted  In  France^  snd  compires  it  with  the  bap- 
hazard  system  of  idettttfiieation  used  in  our  prisons.  But 
for  the  fact  that  officialism  never  aclcnowJedges  itself  to 
be  in  the  wrong, /'/-/-////oin^/wonld  have  been esuliltsbed 
in  England  long  ago. 

Tht-  !.(:i;U  jn  system,  says  Mr.  Spearman,  is  fast  circUn,{  the 
globe  '  'iir  ^;r<  it  Indian  Kmnire  has  liken  it  tt]i,  the  .vh^lc  pro- 
vince o(  l:ri.i;nl  I  cm,;  r:^nT..iy  |:ui  i:s  'n  j'i-c;;'in,  >".ill 
rnoTV  rnx  ntl)  ilie  islami  ul  (.  cylon.  Lveii  us  still  more  Eastern 
\%\y\v.  has  borrowed  M.  Ucriillon's  scheme,  la  Ksttern 
Eiiitipe,  Rusua  (Si.  Petersburg  and  Mo&ojw)  and  Rouoailia  are 
using  the  system,  which  is  al»o  piaetiisd  Is  Norway  and  Swiuer- 
land.  In  N'uith  America  the  United  States  Goverament  has  sac> 
cessf  ully  applied  aothfopomclry  to  deal  wUb  deserters  in  the  army 
and  navy  ;  while  Chicago  not  only  u«s  the  system  for  its  own 
purpoier,  but  is  the  centre  of  a  large  field  of  operations  in  the 
States  and  in  the  adjoining  portions  of  the  Dominion  of  Canada. 
Be^de  this,  on  the  Pacific  coast  it  was  succe  sfully  used  to 
enfiiwee  the  Chinese  immigratio  1  law,  the  Cele-silals  being  able 
10  use  each  other's  permit*  with  impunity,  all  being  alike  a< 
two  peas  to  ihc  casual  Caucasian  glance,  but  not  10  the  Ucr- 
tillon  compasses,  la  South  America  the  iiertiUon  nystem  ha* 
abo  penctiated,  the  Argeatiae  CooMetation  making  me  of  it. 
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The  aniliropnino'ric  system  could  be  C3tabli:>hed  in 
England  .11  '.i-e  pre  en*,  time,  for  Mr.  Spearman  points 
out  that  in  the  Penal  Servitude  Act,  1891,  it  is  enacted 
that 

The  Secretary  of  Stale  shall  make  rcgoLrticHU  at  to  the  meas- 
uring and  (»h(»ti>gri(>hin(;  of  all  prisoflefS  who  in»}"  for  the  time 
being  tic  conftue  l  in  any  prison,  and  alt  the  provisions  of  »ectik>ii 
Ax  of  the  Prevention  of  Crime*  Act,  tSji,  with  rcipect  to  the 
photographiAg  of  phtooen,  ihall  apply  to  aojr  re^aiatioDt  ai  to 
weusrine  niMc  In  pattmoco  of  the  «eeti00i 

Dr.  S.  s.  Spri^^'c  ha$  an  article  on  "The  Poisoning  of 
the  Future."    He  says  : — 

HtBTttie  two  directjanii  wbkh  ihepouoner  of  the  future  may 
laW  in  an  intellieem  attempt  to  ate  tupetior  kaowled^e  in  the 
acoomplisbmeoi  of  ondetccied  crime.  One  of  them  ii  the  bring- 
ing of  ihi  older  nieilioJs  of  p  litooing  to  perfection  by  the  exhi- 
bition of  subilcr  il'u.;<.  Tne  other,  and  by  far  the  more  terri- 
fjring,  it  the  em  ploy  meat  by  the  poitoaer  of  the  tetalta  of  recent 
biolaEioBl  research. 

Neither  of  these  niclhods  is  likely  to  be  very  s  icrc-if  ih 
for  those  who  understand  the  p  >wer  of  suth  il^Mtl  y 
Ci^cin  cs  .IS  strychniui-.  .iii  r.ji  i,,-,  diijiialin,  anil  .i-:  0:1. tine, 
or  kunv  liow  to  isolate, tuliH'.ite,  preserve,  and  inotuiatc 
the  of  a  inali^naitt  disease,  will  be  comparatively 

mat  tied  men,  inasmuch  they  will  belong  to  a  limited 
class 

The  Humaiti!,u:\in  appears  this  monih  for  the  first 
time  :iS  a  m-T^.Tiinc.    In  it  M.  A    licr'.i.lu  1  ;i  It.-- 

scription  of  the  anthri>pimctrical  me4^>uremcnt  i  tn  i  lr  ;n 
France  under  his  tinc  uju.  The  measures  t,tr,eii  .ire 
(i)  heiyhr,  !cni.nh  oi  Ijcad,  (3J  maximum  lae  uUii  of 
head,  {4)  :<  ii^t'u  ■  li  middle  finger  of  left  h.t;i  i,  5  -  m.ixi- 
mum  lenyih  of  left  foot,  (6)  maximum  length  of  arms 
extended,  (7  colour  of  the  eye*.  M.  ISertillon  describes 
in  detail  all  the  operations,  and  shows  how  the  mCiisurcs 
are  classified  so  that  the  question  as  to  whether  a  prisoner 
has  bccnairc-)ted  before  or  not  can  be  irrevocably  settled 
in  a  few  minutes. 

In  the  (.'onttmporary  Rnntw  Mr.  G.  J.  Romanes, 
F-R  S.,  furnishes  a  postscript  to  hia  article  in  the  April 
number  in  stipport  of  Wcismannism  against  Mr.  Herbert 
Spencer.  The  pokitt  touched  upon  are  (1)  the  principle 
of  Panmixia,  or  cessation  of  selection:  and  (3)  the 
iniluence  of  a  previous  sire  on  the  progeny  of  a  subsequent 
one  by  the  same  dam.  Mr.  Spencer  briefly  replies  10 
Prof.  Romanes,  and  Prof.  Marcos  Haitog  Ibllourt  with  a 
short  description  of  the  works  of  Weismam»,  from  the 
publication  of  the  eway  on  **  Heredicjr"  in  1883  to  the 
last  conception  of  the  germ-plasm  and  the  theory  of 
variation  at  present  held  by  the  great  tootogist  of 
Freiburg. 

Prof.  Thorpe,  F.R.S  ,  contribatesto  the  Fgrtni^ktly 
/?(T'/Vrr  a  descriptive  account  of  the  recent  solar  eclipse 
in  the  form  of  a  reprint  of  a  discourse  deliverecl  at  the 

Koyal  Institution.  As  the  article  contains  no  information 
of  scientific  moment  that  lias  not  been  chronicled  in  these 
colimms,  further  comment  upon  it  is  unnecessary. 

The  Cirntury  .W,ti;ti:int  contains  an  article  by  Dr. 
Alliiii  M'  Lane  Hamilton  on  "  Mental  Medicine,"  or  the 
ticaiiiitnt  of  disease  by  suggestion.  Thoug^i  a  vast 
amount  of  quackery  is  carried  on  in  > diincction  with 
hypnotiint  and  me&merism,  there  is  no  doubt  that  tuany 
cases  have  been  auccesafutly  treated. 

It  is  only  within  the  pist  few  jnn  that  tcien  ilic  men  have 
really  a<l(>pie<1  «a{;eeMion  in  a  rational  way,  and  the  advances 
in  phjcliolo^y  and  p'ychopatbot  »^y  have  paved  the  way  for  the 
me  of  a  most  potent  ag^nt.  Our  know  Icil^^c-  of  diiorden  of 
motility  anil  the  c)i'^'urt>jnce  uf  the  {{uvcrnin;;  cooidinitiog 
fihcnlties  jvcrmits  u's  to  ilflerinirw  the  pdithotogy  of  certain 
con\ul>ivc  and  >p«imotiic  conditions,  «  hirh  until  recently  were 
simply  lo<'kt<l  uiHin  a*  vague  sym,  ;  ri  i'  s'.ate?.  Writer's 
cramp,  which  it  a  diaeated  auiomatbm,  ha>  been  repeatedly 
cured  by  MiKcslion  mnle  daring  the  bypnetie  stale.   I  have 
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seen  fortni  of  persistent  tremor,  chire-i,  speech  defects,  and 
other  motor  disturkinccs  very  much  ainclioratctt,  if  not  always 
curw!.  !»y  the  melhods  of  I,-iy»  and  Iternheini.  In  linjlaml 
ar;  ;  .  1  t  .\  [lerc  sug{;cstii>n  lia*  been  used  for  tlic  correction  ol  cor- 
tjiii  lutnul  iiatci  manifested  in  mor.tl  jierversion,  among  which 
dipsninaiiia  and  certain  varieties  of  infantile  vitiousne&s  figure  ; 
and  my  own  cxpeiience  has  convinced  mc  that  in  some  in- 
sanities i(  14  certainly  a  m^ist  valu.ible  m:aii8  for  combating 
the  development  of  deluiions,  and  iti  restoring  tlic  e(]uilibtnim 
of  an  imbahnced  nervous  system. 

"The  (Galaxy''  (seen  throujjh  a  teteern;-.  >}  forms  the 
subject  of  a  short  poem  by  Mr.  Ci)  irf^  j.  O'Maliey. 

He  finely  descnlits  -.h.-  Milky  Way  in  tlie  lines ~ 

"  Luminoiis  archipcIa,;o  of  heaven  '. 
Iflands  of  splendour  sown  in  depths  of  night." 

Id  iicClur^s  Afagaaine  Dr.  H.  R.  Mill  describes  Ibe 
Arctic  Expeditions  of  Nansen  and  Jackson  under  the 
title  "The  Race  to  the  North  I'olc."    The  former  expe- 
!  dition  started  from  Christiania  a  few  days  a,'o,  but  .Mr. 
j  Jackson  will  not  leave  England  with  his  companions 
I  until  about  the  middle  of  July,  or  perliaps  the  begimiirg 
of  .\ugust.    He  intends  to  approach  l''ranz-  j<iscf  I. and, 
winch  will  be  a  comparatively  easy  task,  and  then  to 
advance  over  the  »lc  in  5l<:J^>js,  trusting  thatiiiL'  I  imt- 
ice  stretches  northnduU  la  lue  immediate  nei>;l>boiir- 
hood  of  the   I'ole.     If,  however,     Kranz  Josef  Land 
proves  not  to  have  a  great  northerly  extent,  an  advance 
MM  .  bo  made  on  the  sea-ice,  carrying  boats  for  crossing 
open  water.    Mr.  C.  Moffctt  is'imm  irises  the  programme 
of  l.ieut.  Peary's  expedition,     h  r.ing  out  several  im- 
pnrt.Tnt  cnnsjdera»ion-t  whi.  ii  in.tke  it  probable  that  the 
t\;iL-:ii:  iMii  ■.'.ill  itt  nil  :'.  r.  m Icr.ili'e  mc.jsure  of  success. 
It  rciuams  to  be  seen  whciiier  any  or  all  the  explorers 
'  will  rc.ich  the  goal.    The  race  is  a  long  one,  and  will  tax 
j  to  the  uttnost  the  energies  and  pertinacity  of  those  who 
!  have  elected  to  run. 

'  "An  Kxpedition  to  the  North  M.ignetic  Pole  '  is  the 
lhc:ne<rfim  article  by  Colonel  W.  II.  Cilder.  About 
three  years  ago  Prof^  Mendenball  wrote  to  the  Secietary 
of  the  United  Suies  Treasury  as  follows  t— 

"  The  importance  of  a  redetermination  of  the  geoijrajihisal 
podlion  of  ihc  Notlh  .M-tgnetic  Pole  has  long  l>ecn  rcco^jniscd 

^  by  all  iniere>ie<l  in  the  theory  of  the  eatih'^  m-i^netism  or  its 
appUcatioo.  The  point  as  determined  by  Kou  in  the  early 
part  of  this  ceatnry  was  not  located  with  that  degree  of  seen- 
racy  which  modern  seienee  demands  and  permits,  and,  besides, 
it  is  altogether  likely  that  Its  |Wftllion  it  nut  a  5«ed  one.  Oar 
knowledge  of  the  secular  variation  of  ihe  magneiie  needle 
would  be  better  increased  by  better  inforuiaiion  coaeeining  the 
Mogneiic  Pole,  and,  in  my  judgment,  it  would  be  the  dttty  of 
the  Oarernment  to  offer  all  1  oscible  coeonragement  to  any  uit- 
atjiy  organised  exploring  cxpeditiM  whtch  might  andeilafce  to 

\  seek  for  this  information." 

I  Acting  u[>i»n  a  further  rccommenilaiion,  the  .Secretary  of  the 
Treasury  requ'jsted  the  l'rciid;nl  of  the  National  .Xcailen  y  nf 
Sciences  to  appoint  a  conimiltcc  of  its  meiubcis  "  to  for:iii;;.i;i' 
a  plan  or  scheme  for  the  carrying  out  of  a  systematic  searth  lor 
the  North  M.ignetic  Pole  and  kiiidieU  work,"  and  such  a  com- 
mitiee  wa*  iuUtcquently  appointed,  with  I'rof.  i>.  P.  Lasglcy, 

I  Secretary  of  the  Smithsonian  Inathntton,  as  Chairman. 

'  The  observers  will  be  selected  from  among  the  officers 
of  the  United  Slates  Navy  attached  to  the  Coast  SurveT, 
who  have  had  special  training  in  magnetic  field  wore, 
and  a  scheme  of  the  observations  to  be  made  has  been 
drawn  up  by  Prof.  C.  \.  Scbott. 

It  is  proposed  to  charter  a  steam  wliali^r  to  take  the  party 
from  St,  John's.  Ncwfjumllaml,  to  the  nnuhetn  pait  of  K'-puUe 
IJay,  which,  being  dirccily  connected  with  Hudson's  Hay,  is 

I  the  nearest  point  lo  the  P.jlc,  cotitaining  aica  th.i'.  is  accessible 
any  year.     Ihere  a  pftrrunrnt  station  is  tu  b;  errcled,  where 

I  regular  obsvr  . ,1  H. I  S  wi  I  1  r  i,ontinue<l  all  the  lime,  and  from 

I  wbicil  each  *^>ring  a  field  |iatiy  (pcrbap*  two)  wdl  start  to  locate 

!  Ihe  gtognphicsl  petition  of  the  role. 
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NOTES. 

Tuc  aonukl  inectui((of  ihe  liuliiutkin  of  Navkl  ArebitccU 
tiommenced  «t  Cardiff  <m  TiMsdiy,  when  on  important  paper 
apoa  "Ful  Ocean  Stcamtbipa"  was  rci'I  by  Dr.  El'^ir. 
Owing  10  Ihe  tough  wealbcr.  Lord  Bra»»cy,  the  |>rc>i<Uni,  was 
unable  to  be  i»«ieDt,  Ilif  jBcht  beiii£  {mnnted  irom  reaching 
the  fort. 

Tub  ferl]r>MeiMid  meeting  of  the  AmerioBB  AMMiatlon  for 
Ihe  Advancement  ol*  Science  will  be  held  during  Att)iu>(  at 
MndiMll,  WiMOtttia.  The  local  secrcUry  is  Prof.  C.  R. 
Bantct.  of  the  State  Uniimnrily. 

The  s<'c  n  l  .inn  111  iii'%iiiiL;  of  the  International  Tnion  of 
Pbotograi'hy  will  t>e  hchi  in  Geneva  from  August  21  to  36.  The 
hendqnattem  of  the  UaioD  an  at  33,  Rm  Remfacandt,  Antwerp. 

ARKA\r.n\ti;sTs  have  been  roadc  for  a  visit  of  iheGeologiits' 
Association  lo  Irelrinil  froui  July  34  to  39.  The  directors  of 
the  excursion  arc  Prof*.  W.  j.  SoUil,  F.IL&»  and  Gicnville 
A.  J.  Cole,  and  a  very  atliactitre  progranme  has  bean  provided, 
la  addition  to  the  lerioas  worlr,  more  than  one  lodal  gathering 
is  promised,  so  the  trip  '.vi'I  douhtle«»  be  enji>ycd  by  all  who 
undertake  it.  A  gc.jli.^ii;^!  map  of  the  district  to  be  vi»ited, 
prtpiKd  by  Prof.  Cole,  is  printed  in  the  special  circular 
'i^ued  f<ir  the  excursion  by  the  A.ssociaiion,  and  Prof.  Sollas'.s 
paper  on  the  geology  of  Daliliii  and  its  ntighhourhfMKl, 
read  before  the  Aaiociaiioa  on  the  7tb  inat.,  it  now  in  the  prc^s. 
aod  will  be  published  the  day  before  the  partj  leaves  London. 
As  it  la  important  to  obtain  an  early  estimate  of  the  probable 
noasber  oflbe  party,  nil  members  who  propose  joinint;  the  ex- 
cursion should  apjily  at  once  to  the  Sri  ti  i  itv,  Mr.  r.'i  .. 
I.xigbtaa,  Liudufsroe,  St.  Jaliaa'i  Farm  Road,  West  Norwood, 
S.E. 

A  COPY  of  the  report  of  the  Z<joloj;ical  Soci-ty'Vn-  hn  ;  jiKt 
been  printed  ha*  been  iceeived.  Its  contents  will  be  sum- 
marised next  week. 

Thk  fifth  CoiiRre**  of  Atetwolo^ical  .Soeielic*  in  union  with 
the  Society  of  .Vntiquaries  was  held  on  Tuesday  at  Burlington 
House,  Sir  John  Evanii,  K.C.B.,  F.R.S.,  being  in  the  chair. 
.-Umut  forty  delegates  were  present,  including  Lord  ffawkes- 
Iraijr,  Mr.  Stanley  Leighton,  M.P.,  Prof*.  Flinders  Pctrie,  and 
E.  C.  Claik,  &c.  It  was  announced  that  progress  had  been 
made  with  the  atcbaeologieal  mapeof  Bnex,  Itarbjwhlrei  SniseK. 
and  %amij.  Several  papers  were  read,  om  on  A  Photo- 
graphic  Record  of  Axdwobgical  Objects"  addng  an  iatcreit> 
ing  diacaaiiofl. 

The  Laboratory  of  the  Mivrire  Biological  As-  .cl  iiIdq  x 
Plymouth  has  «iill  a  few  tables  untccupieJ  lor  the  summer 
vacation.  .\pplication»  for  )>ermii«ion  to  WOik  there  should 
be  •itnl  in  without  delay  to  the  Director. 

W'RrTi.Nr.  from  Murree,  on  June  7,  Mr.  K.  C.  Const.ible  sayi 
tha',  during;  a  recent  hailsiorm,  corrugated  iron  roofs  were  in 
many  case*  perforated  by  the  hail.  He  measared  one  haiblone 
foar  (wars  after  the  storm,  and  looad  it  to  be  4I  huhes 

round. 

A  VIOLENT  ihundirstorm  occurred  on  Ben  Ncvin  la*t  week 
l*D«  II  p.m.  of  Friday  lo  2  a.m.  of  Ssturday,  St.  Elmo's  fire 
appearing  there  at  the  saioo  time.  DariDg  another  ihuoder- 
storm  on  Satnrday  aftcmooa  flashes  came  off  firam  the  tclegrai  h 

w 'rt  cDniict  li'jtis  in  i  'c  the  observal , riy  ;  .\nii  aNnut  the  Mme 
iiiii'.-  .1  !ir<:  :).Ul  wa»  seen  to  strike  the  ground  near  the  foot  of 
fh(  hit!  The  hyigromctcic  fladaatioas  at  the  tinu  erere  re* 
mark  able, 
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During  the  past  week  ibarp  tbandentorms  have  oocarreil  in 
many  portsof  the  British  Islands,  acoempaBied  by  hail  and  ver^ 
heavy  rain.  Between  the  7ih  and  9th  the  fall  within  twemy- 
fottr  hours  exceeded  an  inch  at  several  places  in  (he  nortli  of 
England  an<l  in  part*  of  Scotland,  and  in  the  north  of  Ireland 
on  Sunday  it  amounted  to  2  81  inche:>,  a  fall  more  than  d<iubl« 
the  total  for  the  month  o(  June  thi*  year.  The  temperaiare 
was  alw  eseeplionally  high  in  the  southern  parts  of  EnglarMl 
daring  the  6nt  part  of  the  period,  the  majiinram  reading  being 
89'''9  at  Orecnwich  on  Fiiday  and  Salutday,  a  temperature 
which  wa.«  not  e<ii>^lled  in  any  part  of  the  sumnaer  during  the 
five  years  iSSS  92,  and  at  Canbfii^^  the  shade  leading  on 

Saturday  registered  92 '. 

SiNCK  Febmaiy,  1893,  a  Richard  thcrmogcapb  has  been  in- 
stalled 00  the  anmait  of  the  Ofaif,  at  a  h^ht  of  at^oon.,  or 
aboat  lOOOm.  below  the  level  of  the  Sonnblick  Observatory. 
The  records  of  temperature  up  to  February,  1893,  as  khown 
l>y  this  thermograph,  were  communicated  and  discussed  by 
Director  J.  Ilaon  at  a  recent  meeting  of  the  Vienna  Academy 
(June  12).  They  afford  a  valuable  contribjtion  to  the 
knowledge  of  the  daily  changes  of  temperature  io  the  higher 
re,:iaas  of  the  atmosphere.  A  comparison  with  the  eor- 
ies[xmdiBg  lempeiatnrea  rq{iitefedon  tlie  SonaUiek  shows  an 
almo-t  {deniiealooiirAe  of  changes,  except  that  in  snmrner  the 

t,inL:i:  I  n  the  Obir  w.i^  iiL-rcL-fildy  'vi^cr.  n.:,'!^^  eight 
utunllii<,  froni  OctolKr  lo  May,  h.irii>y  aiiy  d.iiiy  v.in.itiuii  11s  re- 
corded in  the  decrease  of  temperature  with  hcitjht  between  the 
Obir  and  Sonnblick.  In  the  summer  monih<i,  the  most  rapid 
decrease  wa«  found  to  occor  at  1  pi.m.,  being  0**74  pw  loom^, 
be  least  r-tpid  at  1 1  p.m.,  being  0*161  per  100.-B.  The  mesa 
decrease  per  loom,  for  the  summer  months  was  0**67,  fnr  winter 
o**$4,  and  for  qiring  and  autumn  o*'56b 

,V  \  1  V,  lit^^tcrminaiion  of  the  ni  iss  ^tA  ihi  dm^iiy  of  the 
earth  has  been  made  by  M.  .M|ihon»e  iiergei,  dcicribeshis 
metho<l  in  the  current  number  of  the  CcnifUs  kcniitu.  It  ccn- 
sisted  in  alteiiog  the  level  of  a  lake  by  i  m.,  and  noticing  the 
effect  produced  npon  1  hydrogen  gravimeur  sncb  as  was  used 
by  iSoussingault  and  Mascart  to  determine  the  dinroal  variation 
of  gravity.  The  lake  wss  that  of  ILibaz  la-Neove,  in  l.iixero- 
li  ;ti;,  .  iT  79  acres  area,  belonging  to  M.  Fran(,-iiis  ilc  Curcl. 
The  level  could  be  raised  or  lowered  in  a  fc*  hours.  The  vari- 
ation of  the  Column  of  mercury  wai  minutely  obeerred  by 
means  of  Fiscau's  interference  fringes,  ptoduonl  i»  tmeiu  be- 
tween the  surlsoe  of  the  meiauy  and  a  pleea  of  ptaot-poliihed 
gUw  at  the  bottom  of  the  observing  tolw.  Two  scsiM  of  fund- 
ings were  taken,  the  one  on  lowerlt^  the  level  of  tbeUke  by 
50  cm,  and  1  m..  the  nUif  t  <in  raising  it  by  the  two  correspond- 
ing amounti.  The  displacement  of  the  column  for  a  change 
of  level  of  I  m.  wss  1  26  "  10  "  cm.  The  value  for  K,  [the 
eomitaiit  of  graviiaiioo,  tbe  aiiraaioa  in  dynes  produced  by 
a  mass  of  t  gr.  upon  another  placed  i  cm.  from  it  in  air,  was 
found  to  be  6 '80  IO  *.  The  usSM  of  the  earth  was  foaud  to  be 
5-85  >  10^  graromci,  and  its  density  S'4(>  which  is  la  Ihir 
with  rsMilts  hillMito  dHainod. 


During  the  cruite  of  the  A/aniAc  in  the  nci.;hboi;fhij'nl  o; 
Jan  Mayen  and  Spilibcrgeo,  M.  G.  Pouchel  made  some  inter- 
esting observations  of  the  various  kinds  of  ioe  to  be  found  on 
those  ban«B  Arctic  islands.  In  the  northern  lagoon  of  Jan 
Mayen.  which  was  partly  covered  with  iee  on  Jalf  27, 
the  ice,  according  to  a  description  in  (he  C^mf/et  JttHdm,  was 
formed  of  irregular  vertical  prisms  about  10  mm.  thick  separated 
by  spaces  ol  .tV.lu!  i  mm.  and  joined  at  tbe  upper  surface  by 
a  twifoini  la)'er  of  9<mi-traospar(ot  ice  1  to  3  mm.  thick.  Ax 
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KcKarch  Bay,  Spilzbergen,  the  gigantic  frofit  of  the  two  glaciers 
wbkll  ICNT  iaiethtMft  presertte  l  three  ilifTereit  tiiili.  At  the 
baie  Mm  |nrti  were  quile  4l»rk,  sqgKefting  deep  cufcs,  bat 
mlljreoiMktiiicor  pare  hoiiui||FiMooi»eoapaet  lee.  TheaUJle 
fc^mtrat  £Kcsirfi-blBe,  end  the  «pper»  cmistiiv  of  inoir* 
{a,  wii  while.  The  ice-Rne«  were  either  while  or  ereenlth- 
Wijf,  'jr  (jTan  extrtmely  intirnvr  mi  t-t.iM  i^rren.  ( in  ing  niip 
o(  ihe  iatler  out  nf  ihe  watcc  u  wai  fuuiid  lo  coB^iiii  ui  Uqioo- 
gcneous  limpid  ice,  absolutely  culuurleu  to  the  Ihickneuof  i  m. 
or  to.  The  deep  green  colour  wat  dae  to  ita  iliumioation  by 
ihe  greea  wetcr  of  ibe  bij,  whkh,  like  ihei  of  the  Iifjonl,  n  nf 
an  in*eri>iflj*  green  colour. 

An  tmpoilaDt  paper  by  Nfe»srs.  Sara»in  an  I  He  la  Kive  i« 
pablilhed  ia  ^Anhivti  dts  Scitncts  Physi^itt H NatmrttlttVoA 
^tafananaeoottat  of  a  seriet  of  enperimeots  oa  the  iatcrfeieace 
of  electrical  we«ee  after  feflretion  from  a  metallic  sereen.  The 

anihors  bcinp  of  opinion  tliat  the  results  obtaincit  hs  TTrr  i  nn:! 
thttinelvfs  in  a  fi>rrtu'r  investigation  were  viiiai^il  or.  .icc  iiii:  of 
tho  rcllrclin^;  surf.icc  bfin;;  too  small,  nndcr'ooV,  this  ^crio,  of 
cxperiuients,  using  a>  a  reflecting  surface  a  thect  of  zinc  i6 
aMlna  Tang  nad  S  metre*  high.  The  arrangement  employed 
was  aliaait  the  aame  as  thai  lued  by  Hertr,  the  spark  gap  of  the 
ofcnbttor,  however,  helnKsarTDonded  by  oil.  The  rcfoaatort 
were  circular,  and  had  been  used  in  a  previous  series  of  cxperi. 
nieM«  on  the  propacaiion  of  electrical  waves  along  conducting 
wires,  in  whitli  it  had  been  found  that  encli  rcs  miior  re 
sponds  10  wave*  of  a  definite  wave  length,  and  to  these  only.  A 
series  of  observations,  made  with  a  view  nf  a.scertaiaing  the 
taioimiiai  aiae  of  mirror,  which  gives  coosistent  reanits  with 
naooaien  ofdiilereBliiie*,  showed  that  for  a  lesoaitor  ofyj  em. 
in  diameter  the  reflecting  surface  mvtt  hatre  a  length  of  from 
12  ffl.  to  14  m.  and  a  height  of  8  ni  ,  while  for  a  resonator  of 
J;  cm.  m  diini'.'cT  a  mirror  5  ion^and  3  m.  hi^h  is sufTicieni. 
The  resuli4i  obtaineii  may  be  summed  up  at  follows  A 
circular  resonitor  has  a  c instant  wave-length  to  which  it 
letpoods,  whatever  be  ihe  dimensions  of  the  owiUator,  the 
aticoctli  of  Um  indvcod  ipark  only  vaHct,  attalatniK  a  aiaaiaiam 
taloe  for  a  certain  length  of  the  o«cill  itor,  ahicb  gives  waves  in 
aniionwith  the  resonator.  (2)  The  quarter  wavelength  of  a 
circular  resonator  is  ai  jiioxiuuicly  t'|.;.l  t(.  :alrr  I;s  ■'imncter. 
(3)  In  the  CIS?  of  iioiiii.il  ittlcciiuii  fiyiii  a  meUlUc  mirror  the 
fin.t  no  Ic  coinci'iL-s  cxictly  with  ihc  surface  of  the  mirrar.  (4) 
The  velocity  of  propagation  of  the  electrical  waves  is  the  saiae 
ia  air  as  aloag  coadaetiiif  wiKi. 

Wb  have  received  a  oopf  of  a  CallbiatUia Carve  of  one  of  Prof. 
Perry's  new  eloctrtc  cancat  aielen»  witieli  ar«  now  being  con  • 
straeted  for  practical  work  by  Mesin.  Jokasoa  and  Phillip*. 

This  me  cr,  as  S9:ne  of  our  reader!  miy  know,  consists  of  a 
copp;r  bull  Miih  open  neck)  which  rotatei  about  its  axis  in  a 
radial  magne'-ic  tiL-l  i  f  inn-  t  li<.-twcc;i  :in  inner  cylinder  and  an 
outer  surrouniiag  cylinder,  both  of  iron,  and  magnetised  by  a 
coil  surroiiniiiag  the  inner.  At  the  surfaces  of  thcic  cylinders 
are  famished  with  teeth  projectiag  towards  oae  another,  leaving 
jafi  ialB:ienl  daaranoe  space  for  tbo  bsll,  there  are,  alternating 
with  one  aatther  round  the  bell,  places  ofmaaimum  and  mini- 
mam  field  inteniity.  The  ball  is  irnneried  in  mercury,  and 
being  covered  with  varnish,  excf;i;  x  ;ln.-  li(>  .in  1  ^i'  tin-  ru-ck, 
whsre  it  receiver  I  gives  oat  cuit«a:,  is  the  seal  of  a  current 
sheet  running  Iro  n  ih.- lip  to  the  neck.  Thus  the  bell  rotatei 
absut  it*  aais  with  a  speed  depending  on  the  curreot  flowing 
aad  the  ialea«iiy  of  the  naj;netic  field.  By  the  ingeaioos  de- 
vice of  res  leriaj  the  field  aon  ttolforei,  the  ceittting  ceaple  dae 
to  solid  and  Aiil«t  friclioo  it  nude  small  in  comparison  wilb  that 
due  to  r..>i.-iu't  .;i;rjjnt4;  and  as  ihr  Iiitti  i-  ;iri.o  iriion;^!  to 
the  sqiare  of  the  maximum  field  intensity  multiplied  by  the 
speed  of  rotation,  aal  the  driviag  eonple  to  the  pradoei  of  Ihe 
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licii  intensity  anJ  the  current,  a  working  formula  is  obtained  in 
w^iich  the  current  is  propsrtionil  to  speed  and  to  field  intensity. 
By  Bakiqg  the  field  »nfficiently  intense,  the  speed  can  be  made 
as  slotr  a*  any  be  desired,  aad  error  from  neglect  of  frletioa 
propj-iionaiely  dlminlsheci.  The  meter  is  thus  very  simple, 
an  I  unlikely  to  get  oat  of  order,  or  to  be  inonstant  or  untrust- 
worthy in  action.  It  is  claoncil,  fnr;h'.T,  thnt  the  trnijict aiure 
errort  balance  one  another,  and  this  is  iiorne  out  by  the  fact 
that  the  calibration  curve  is  a  straight  line  from  the  first  current 
marked,  2*5  empires,  to  the  highest,  60  amperes.  The  lastra* 
meni  mast  therefore,  withia  tbo  ni^te  of  earreals  isr  trUeh  It 
isdeilgaad,  tmrk  trlik  geeal  aecaracy. 


Tmk  PMlti^hk^  M^aiiiu  far  July  contaioa  a  aMe  by 
Messrs.  Harvey  and  Hird  oa  some  differences  they  have 

abserveJ  in  the  bjh.iviour  of  pcwilivc  .in  J  nr^j.itivi.-  dcLtricily  in 
high  frequency  discharges.  Tftey  iin  l  th.it,  whi  n  a  bmvU  dis- 
charge takes  place  in  air  between  a  point  .m  l  a  )ilate,  tbcplateis 
always  po.iiively  charged,  although  the  discharge  is  oicillatory. 
In  the  case  of  hydrogea,  however,  the  plate  becomes  negatively 
electriiied.  Tlim  in  the  case  of  a  braib  discharge  in  air  or 
oxygen  the  posiiive  electrieily  passes  mwe  readily  than  negative 
from  a  yS\n'.  in'o  any  neighbouring  conductor,  while  in 
hydrogen  the  reverse  takes  place,  negative  electricity  passing 
more  readily, 

Weber  showfil  so-no  y^.ars  ^igii  tliat  the  eggs  of  the  common 
'  pik ;  could  be  caused  to  produce  double  monstrosities  if  the 
recently  fertilised  ova'  were  violently  ahakee.  Mr.  John  A. 
Ryder  has  leecatly  comaaaioated  a  paper  to  the  Aca- 
demy  of  Natanil  Scieacei  of  Phihidelpbia,  wUdi  leads  to  the 
belief  that  the  Japanese  produced  their  singular  breeds  of 
double  tailed  goldfishes  by  taking  the  i^:;s  of  the  normal  species 
of  goldfishes  and  shaking  them,  or  ili^lur^irL;  lh<riii  in  someway, 
as  Prof.  Weber  did  with  the  egg*  of  the  pi»c.  They  would  thus 
obtain  some  complete  double  monsters,  some  with  two  heads 
and  a  single  tail,  aad  tome  with  double  tails.  Those  most  hkely 
to  sarvive  would  he  those  vitb  only  a  daplieaiicm  of  the  imI. 
These  being  selected  aili  brad  would  probably  lianddova  the 
tendency  to  reprodaoe  the  double  tail,  a  tendency  which  coald 
bee  >:nc  I'ntoJ  and  charaeleri.tic  if  ju  lii-ioiis  stlcct.on  were  niiiil- 
taincd.  Mt.  Kyder  thinks  lUat  his  invest igatim  wairnnts.  the 
conclusion  that  the  regenerative  power  of  organism-  i5i;.-,[)pears 
as  we  rise  in  the  scale  of  organisation,  last  of  ail  in  the  peri- 
pheral eatremital  parlSi  He  farther  observes  that  the  power  to 
piodac*  mooslrositlca  or  eagesHa)  abenatioos  of  developmcat 
doe  to  external  distnrbaaeea  of  aegmeatatioB,  darlag  giwelh, 
diminishes  in  the  hSghar  forau  fvi  faum  with  theadraaea  la 
development. 

In  a  number  of  papers  communicated  to  the  American 
P5ii:o.o;>hival  Sjciety,  the  .Snuiiciu  .\caili  my  of  .\rts  and 
Sciences  and  the  Boston  Society  of  Natural  History, Mr.  .\.  S. 
Packard  gives  the  results  of  studies  on  the  life-history  of  some 
Bombycine  moths.  He  baa  worked  out  the  transformations  of 
several  of  the  lower  Bombyoea,  and  has  arrlmdat  fona  vmloable 
results.  lie  has  treated  the  larvte  as  tboogb  they  went 
adult,  independent  animals,  and  has  worked  out  their  specific 
and  generic  as  well  as  family  charutcrs.  TIo-  orii;in  of  niimetic 
and  protective  characters  has  bcca  iratcJ,  auU  ihc  . imc  of 
larval  life  when  they  are  assumed  ascertained.  This  involves 
astiuiy  of  the  development  of  the  more  specialised  setae,  spines, 
tobetdes,  Unco,  spots,  and  other  aiarkings.  Kacts  have  also 
been  obtained  with  legard  lo  the  oalogcQy  of  American  species 
and  genera,  which,  when  compared  with  the  Hfe-hislories  of 
European,  Asiatic,  and  South  Anicticiii  Hombyces,  may  lead 
to  a  partial  comprehension  ol  the  phyli^eny  of  the  higher 
Lepidoptera. 
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The  Etsex  Naturaliit,  No.  4,  coaiasiu  an  addiess  00 
periodicity  in  organic  life,  delivered  hy  Mr.  Henry  Larer 
Mretlriag  Prcsideot  of  the  Esms  Field  Club.  Rcmoim  ere 
gives  for  iIk  betief  thet  plent  end  ulonl  life  periodicelly 

flncttute  in  richness  and  scarcity. 

At  Treatoo,  Aod  the  Deiewere  Valley,  and  Ohio,  flints 
bete  been  fomitd  iee^ge drift  aad  described  m  imi  amcnts 
of  palMlithk  tBftii.  la  Ihiee  papers  received  from  Mr.  W.  U. 
Hoimn  tbii  htterprcUlion  t*  disputed,  and  tbe  "fiad***  *i« 

said  Iq ''c  of  Iiiilian  mn  i  f.icl urc  -.1  view  »  hich,  if  accepted, 
tells  against  tbe  existence  of  giacLal  man  in  Ameriou 

Pton.  L.  CieeoNS  and  P.  Campariu  haw  pnpied  a 

set  of  tjVilfs  5^lowin^:  the  intensity  of  gravity,  in  C.G.S.  traits, 
for  every  tcti  tniiiuu^  of  latitude  {Xivti/u  Stitt^fito-lmdus- 
trialt).  Ttiey  ^-ivc  ihe  value  of  /  at  lU  the  pviacipal  Ob- 
serving  slatioiu  in  the  world. 

OwiHS  to  the  delay  in  the  pablicatkm,  by  the  U.S.  National 

Mascum,  cf  a  "  Mono^;ra;'!i  of  the  N  jrlh  Attu-rican  Bats,"  by 
Dr.  Ilairiiiua  Allen,  thu  introduction  to  the  bulletin  has  been 
issued  in  advance.   Jaclging  frao  it«  the  OOmlnK  ugnoir  will  be 

of  an  important  character 

MssiiK^.  Fkibdlandek  and  Son,  bcrlin,  have  isuied  their 
JUkhmi  IBtttrf  Ntm,  Na.  va. 

Tits  "  Transactions  of  the  Leicester  Literary  and  Philoso- 
phical Society,"  vol.  ii.,  ii.irt  13,  i-antaint  a  paper  on  stings 
and  poi»oa  fing'i,  iy  Mr  T.  Mo-.t,  ami  a  number  of 
Doles  on  some  East  Anglian  birds,  by  Mr.  L.  Creagiie- 
Ha«afd. 

A  v.ji  u\(K  li.is  i,i3t  bL-en  publijl;'.-  1  contaiiiin,,'  tlic-  results  of 
raia.  nver,  auil  evapuralion  olncrvations  wade  in  New  South 
Wales  daring  1891,  under  the  direction  of  Mr.  H.  C.  Russell, 
C.M.G.,  F.R..S  ,  the  Oovcrnnent  Astronomer  of  the  colony. 

In  Dii  WttUr  for  .May  G.  Falkenhorst  gives  an  account  of 
tbe  various  plants  which  are  afiected  by  weather,  iDcludinj;  the  ' 
palemoeter pea (ylAriif /r«r«/<wij(/),  or  "weather  plant/'  the  | 
claliM  of  wbieb  it  a  prognoMieator  of  eooiog  weatber  were 
shown  !•  be  fmndlMtiRtbaAW*  BtdkUm  of  Jaanaiy  1890. 
He  points  oat  that  the  Indlealient  of  these  hygraieopic  plants, 
however  worthy  of  stuily  from  a  lioi  ini.al  paint  of  trieW|  only 
relcr  to  simullaneoub  ch.^njjcs  of  weather. 

Trk  Kuyal  University  of  Ireland  hat  iitaed  its  esiendar  for 
the  year  1892.  The  papers  set  it  the  exrtmiii.itlon  hcl  i  during 
the  year  are  published  in  a  separate  volume  as  a  supplement  to 

The  "  Miit'icuTaii  in  rVn-ctory"  h.-Ls  been  puhlishci!  hy 
the  University  Cutre'ipiindencc  Cij:icj;c  I'resi.  It  coiit.iins 
solutions  to  the  quesiit'tii  set  .\!  the  m.i'.rii.-iil.kiiuii  i-xamiii.ni  in 
of  London  Uoiversity  la»t  month,  and  articles  on  the  special 
eabjecte  fee  Jaanary  and  Jane  neat  year. 

"I'lr  Mni:riN!v:ni,  Ei,km  kj  ;  i;<  KM  K."  l)y  1>T.  J.  L. 
Moorweg,  is  a  little  book,  dcahn;;  chictiy  with  eieanentary  facts 
and  principles  more  or  less  connected  with  medical  electricity. 
Magnetian.  tUlical  electricity*  voltaic  electricity,  and  electrical 
neatarenttnti  are  the  tabjeels  of  few  lepaiate  cbapten,  and 
the  remaining  three  chapters  are  devoted  to  a  study  of  the 
action  of  electricity  upon  the  human  body,  electro-medical 
apparatus,  and  vari:n:-i  mrlh')iU  .jf  cl-CTificalioa.  The  teat 
is  illttsttated  by  seventy-seven  ligares  and  di  tgratiu. 

Thk  second  nnmber  of  Alembic  Club  Reprints  can  now  be 
obtained  from  Messrs.  Simplcin,  Marshall  and  Co.  It  is  entitled 
"  Foondalioos  of  the  Atomic  Theory,"  and  coataios  reprints  of 
papeif  bgr  Daltoa  and  Wolbutnn,  and  an  eatntct  tarn  Or. 
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Iliomas  Thoiasoa's  "System  of  Chemistry,"  in  which  book 
the  cnrHnt  prfntnd  aceooot  of  Dillon'a  tiem  tees  giTCO. 

.\  NKW  aci  i  contair.in;;  chro:iiiiim  and sulphuri:  .ici  i,  possess, 
ing  somewhat  remarkable  properties,  isdescribcd  hy  M.  Recount 
in  thecurrent  number  of  the  Cei^^fJVMiAt/.  It  is  related  topyro. 
salpborie  add,  H,sp,,  in  a  niannar  lonewhat  similar  to  that 
in  wbkii  tboebronoRripliniicacid,  (SO^r^SOtH)»  pievtomlf 
prepared  by  M.  Recaora,  b  related  to  ordinary  snlphuric  acid. 
Its  eoastitution  is  represented  by  the  fo[mula(S^rH],Cr,i  OH 
Its  most  reni.^rkiblc  property  is  thai  the  iwoatoms  of  hydroxylic 
hydrogen  are  readily  replaceable  by  metals  to  form  salu,  the 
whole  of  which,  even  those  yielded  by  the  iBtlodHetinn  of  the 
BMlals  of  the  alkalies  and  of  anmontani,  are  omplcle^ 
insolnble  in  water,  aUhongh  the  add  tleelf  ii  readily  aolabie.  It 
has  bean  lemwd  dHnmopyranilphinic  acid.  In  order  to 
prepare  it  a  lolntion  eootidning  one  raoTecnlar  equivalent  of 
chrumic  sulphate,  Tr/Sn,),,  ;uvl  five  ni:jU-ci.iI.Tr  e.juivaJcnts  of 
V4!|>liuric  acid  is  evaporated  over  a  walcr-baeh,  when  a  syrupy 
liquid  of  a  deep  green  colour  is  eventually  obtained.  This 
liquid  is  then  (artfaer  heated  to  a  temperature  of  iio-i  15*  for 
a  couple  of  days,  whieb  treatment  indncni  a  complete  dtange 
of  character  and  Unuttparant  Ubalar  eiyttala  of  the  aeiv  acid, 
possessing  a  eitmnt  InrtM  and  a  botllcfnen  ealoar,  nm 
deposited.  lit  format  ion  ii  leprtaentcd  tf  the  following 
equation  :  — 

Cr^SO^  -I-  5H,S0,«(S,O,H)«Cr^0H),  +  Mfi. 

Till,  jiropertifs  of  chromnpyrosutphuric  acid  differ  widely 
from  those  of  chromosulphnric  acid.  It  is  readily  soluble  in 
water,  forming  an  opaline  yellowish -green  solution.  This  sole, 
lion  yields  predpitatca  with  tbe  solatioas  of  all  commonly 
ocenrringtallf,  thoaaoif  the  alheliaa  net  excepted.  It  may  br 
generally  stated  that  upon  Ihe  addition  of  the  solution  of  anj 
metallic  salt  whatever  to  a  solution  of  chromopjTOsulphurie 
acjil,  a  tloiculcnt  ;ir<.-i.-i)'i(!Ue,  more  or  levs  i;re<  ri  in  colr>ur,  is 
obiaiacd.  1  lie  precipitate,  however,  is  not  chcoiiiupyrasulphuric 
acid  in  which  merely  the  hydroxylic  hydrogen  is  repl.iced  hy 
the  metal  of  Ihe  salt  employed.  One  half  of  the  pyrosulphuric 
add  u  dctadud,  and  in  contact  with  tbe  water  present  produces 
fonr  moleeidetnf  bee  ordinary  sn^aric  acid.  Tbe  salt  pred- 
cipltated  is  tbos  derived  from  the  acid  (S,0;!Xr,;OH)^  For 
instanci",  when  :i  solaiion  of  [  otassium  chloride  is  added  Ij  a 
solution  of  chroniopyroinlphuric  acid  the  following  change 


(SdOfHWCrJOH),  -I-  aX\  +  sHjO  = 

V  1-7  «  I  (S,0,)^;^0K),+  aHCl  +  4H,S04. 


Simibuly  copper  wlphale  lolntion  pmdnce*  a  pnle  green  pre* 

cipitale  of  the  salt  (S,Oj),Cr,  '^^Cu. 

Solalioiu  of  caustic  alkalies  act  like  salts.  Thus,  when  a  solu- 
tion of  cnutic  coda  of  known  strength  is  slowly  added  a  pre- 
dpIt«t«nfthaeodinmM]t(S|0')^r^ONa)h  is  thrown  down,  and 
the  solution  attains  its  nealral  point  when  ten  molecular 

c(|uU-.iltnt4  uf  scxla  have  been  .iiliif  1,  the  aiijo.ini  n-'-jired  lo 
lotm  ihc  atijve  -.alt  anil  Iw  ncuiiihse  the  fiLr  iTiub.Mjulcs  of 
sulphuric  acid  liberate  !.  M.  Kecouta  til- uImj  iv  l.rc'i  the  acid 
itself  from  which  these  ults  are  derived,  and  promises  a  dc- 
•erlpdon  of  iu  properties  in  a  snbsaquent  memoir. 

Notes  from  the  Marine  Uiological  Station,  I'lyinouth.  —  Last 
week's  capWres  include  the  Nemertisit:^  /"rwrhtx  Untu! 
CtafandS  and  Catintlkt  Hntarit,  numbers  of  the  Polych.rte 
AfyttUmmm  on  At^tdon  rataeea,  taiious  species  of  the  Pantopod 
genera  n«*itlUlui,  Nym/hoH  and  Ammtthta,  the  I«opod 

-  the   Schizopod    lUttromyni  prmazj.  the 

Brachyuran  Aducut  CroMchii,  and  the  Nndibranchiate  Molluscs 
yBdiMtBa  t^uta  and  CtUvint  tirngtUeOa.  The  chains  of  the 
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Thaltei  dea»eivtum-mmrmial«  have  now  for  (lie  moU  p«rt 

broken  up,  and  the  detached  sexual  foim«,  each  with  a  con- 
tained embryo,  have  b^en  taken  in  consideralde  numhers.  The 
floating  fauna  ha<i  also  tDcluded  Cirripede  and  Cupcpod  Nauplil, 
Polych-Tlc  trochoiphere*  and  Molluvcan  Telif;er«.  Among 
I^ptomeiliisK  C.'ytui  /t'htiHrni  and  small  O'.rli,/  have  been 
wltmAMK ;  and  Mioog  AnttMacdinat  Sarsia  tximia  has  been 
Olanvitd.  «iB«(lKr  with  noinbenofaaappatcatt;^  imlttcribeil 
tpecbaof  Dyim9rfh»M,  resembling  Ratkkta  otfoftinetaUt  In  its 
power  of  boddiog  (rofn  th«  naaubriain.  Tb«  Motliuc  Gaiz-ini 
('/  and  ibe  Twni<ltr  TTkaUa  dtm^crmtUM-mmtnmtUi  tre 

DOW  breedia|{. 

Tuff  ad^tient  to  ttie  Zoolo^cal  Society'*  Gardem  dut ing  the 

past  week  include  an  American  Iliatk  flear  U  'nu:  •!»■.(' i(>triui] 
from  Cnnad.T,  presented  hy  Nfr.  JoM-pli  I'oll'icr  :  a  H:\wk's- 

billfd  Tunic  {(.''icu'tii  I'l.l'ir.alu]  from  the  Wt-s!  Iodic*,  jtre^ 
MOtcd  by  Mr.  C.  M«lhado  ;  iwa  Comm  .n  Buiwds  {ButfO 
vmfgvrii)  Enropeao,  ttcpoMted  :  twr>  AitstraUaa  Ciowi  {C«r«M 
mMtraUt)  fiom  Aiuiralia,  porchaied  ;  a  "Vitv  {Qtfvn JtmlMtil, 

9 ),  a  TrUn^iilaf-ip^^tted  Pigeon  {C^nmta  xuitua),  a  Cardinal 

Grosbcik  [L'ariii'iaHs  vi'  mianu  two  Il)biii1  Pied  WjujiaiU 
(between  .IAv'^j-Vj  lugut^iii,  i ,  and  .1/.  Hulaneft,  S  )  bred  in 
liie  GardcM. 


OUR  ASTRONOMICAL  COLUMX. 

A  NlW  ('<iMtT,  — A  IrWcram  received  from  I'rof.  Krurcer 
ai>nuunce«  ihat  a  c  iir  w  !i  a  bri({lit  tail  was  discovered  liy 
M  <j>ucni%stt  at  M.  t  iam  narir>n'>  ol>-e*v»triry,  Juvi<y,  on 
July  9.  iis  »|/pr  ximalc  pUc«  t>fin>;  K.A.  7b.  5001.,  N.  DccJ. 
4><*  I'j'.    The  cumel  it  loetcf<rc  in  (be  con'ilclUtion  Lynt. 

In  E.liaimrfk  Cirtmlar  No.  38,  Mr,  llcalh  layi  tbat  a  lecood 
telegram  from  the  saaie  wurac  tiatca  that  ibe  oomet  waa  afaio 
aain  on  tlw  i«lh,  at  $9'3)>>'  M.T.  at  Kkl,  ha  place  being 
ikfo  It  A.  8h.  S9ai.  45  7**  •  N.  Oecl.  46'  59'  99" daily  motion, 
+  34m.  48*.  and  -  1*34'. 

CoMKT  FiNLAY  (1M6  VIT.).— A  cuMisaalion  of  M.  Schml' 
iioCeephcmeria  for  the  en^uin^  we«k  U  a>  fellows  >— 


»»3 


124  M.T.  Puit. 


Dwi.  app. 


17 

iS 

•9 
20 


Jvif  13      ...      3  59  2j  84       -  +  18  54  3»  i> 

14       ...       4    i  57  65         •  19  10  20  2 

»S                    8  30-2K       .  .  19  25  3V4 

16       ...          I J    1-6^       ...  II)  40  iS'4 

17  31  Sj  19  54  29-3 

22   065       ...  JO   8  S'3 

26  28 '  1 1  20  2 1  1 5  '4 

4  3°  54  '6       ••  33  51  o 

In  the  alKtve  rphemeri*  we  have  corrected  the  error  made  in 

tbc  AstrotutmiicMe  A'achritkun  (No.  3171)1  where  the  i6lli  is 
iaadrettcDtljr  pvintcd  t4ili. 

Vinvax  Showers  this  Mon  1 11.  — In  ihe  liM  of  the  r.if!ianls 
of  the  ptiaelpat  nteieor  »ho«trs  which  Mr.  Dcnnirt^  gives  in 
the  twmpaninn  to  the  OturxmUiy  the  fiillawiii((  aiv  eisible  thu 
month,  that  oocarrioK  en  iba  alth  btlag  defiaed  a*  "  must 
brUliant " 


Dale 


Kadaal. 


MdMML. 


July  »9 

'A 


3t4  +48  ...  Short,  iWiJt. 

a69  +49  ...  Swi/r. 

16  +31  ...  Swift,  sttcakr. 

48  -t  43  ...  Swift,  itrcaks. 

339  -  12  -•  Slow,  bnf. 

6+35  Swif;,  sin  aks. 

l.'AsTKO.NOMli;  I ]v\.\  — I:.  -  i  .Tint  numlier  of  this 
journal  coinmcnci-*  with  an  article  '  y  M  I  i-^erand  on  the  in- 
auguration of  the  sialuc  of  .Vmg  '.  whicn  was  referred  to  in 
ihoc  pagtalatt  week.  M.  I>r-1 1  .irr^  briefly  nkn  tetoaw«f 
hi*  r«Mli«  as  ihown  by  the  ph>  lu^iaphi  taken  by  him  at  the 
Inie  total  (Olar  eclipse,  to  which  arc  add«d  the  Maervatioaa  o( 
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■even!  other  ol  servers,  and  several  illuciralirjiis  of  the  iettru> 

ircnis  ctrployed.  M.  I)cnnini;  contrilmtcs  three  drawint;*  of 
comet  nolme>  {made  on  Novrmbtr  9.  l(<,  and  19  last),  show- 
ing IIS  chan(;c  of  shape  from  the  circular  to  ihe  pear  shaptd 
form.  Oiher  articles  of  intereit  refer  to  meteorological 
stalislic«,  atnio»|»h«ric  phenomena,  cnrih  tremMlrg',  Ac.  In 
the  note's  some  recent  treasures  arc  t;ivi-n  i-f  the  djametcr  of 
Mar«,  and  of  the  snow  ci()n.  the  funi.'r  made  l>y  M,  W.  W. 
\  C'aiiipbcll  at  the  I.ick  Observatory,  and  the  latter  by  M.  Amph 
'  Hall  at  the  Washinjjton  Observatuiy. 

j     HiMMF.L  i!ND  KRiir.FOR  July.    In  this  number  Dr.  W.  Lnal 
conclude!^  hn  interfsiinj;  article  on  ihc  liiatiu  nd,  havin);  cc v ered 
I  tbc  ground  helwien  the  fii>i  observatinns  m:i>lc  at  Florence  in 
I  l69t,  and  M.  Moissan  s  recent  icscarche?.    I>r  Wilheiro  Meyer 
I  continues  his  chapters  on  the  physical  condition  of  tbc  planet 
I  Mars  after  the  cvulence  of  eminent  observers,  while  lIcrrGiogcl 
I  civcs  us  his  fourth  chapter  on  llic  mcch.inics  of  the  heaven", 
dealing  with  Ihc  new  researches  by  t;.  H.  Onrwin  on  the  ic- 
,  Huencc  of  tiile*  on  iKe  movements  and  form  pr^'porlions  of  the 
I  licavciily  liodic^,  cmbracin]{  particularly  the  earth-moon  iystcm. 
Among  the  note*  that  on  variable  atan  calls  lor  attention. 


.MUSEUMS  ASSOCIATION.^ 

ir. 

T'llK^I".  are  the  principles  of  what  uin-.  '  -j  l  i!Ie<l  the  New 
'  ^  Mu'tutii  idea  as  applied  to  nation.ii  iiraseums  of  natural 
(  history.  It  IS  a  remarl-.TUIc  coincidence  that  since  they  were  first 
enunciated,  and  dLrin^;  the  lime  of  their  discission.  Inn  lieforc  they 
had  met  with  anythinj;  like  onivcr>ril  ac>.e|)iancc,  the  four  fir>t 
nations  of  Europe  almost  simultane  -usly  erected  in  their  re- 
•pcctive  capitals — London,  Paris,  Vienna,  and  Ikilin — entirely 
new  buildii:gs  uD  a  coMiy,  even  palatial  tcaie,  to  receive  Lbe 
natural  biilory  colkeiion!>,  which  in  each  case  hail  «}iilteoMgtom 
their  pieviotts  iii>aiBd«iil  aecommodaiion.  In  the  c«Miincti«n 
of  neither  of  these  four  edilicci  can  the  Kuardiana  of  the  puMk 
purse  be  accnsed  of  want  of  tit  eraliiy.  Each  bwildisg  it  a 
monunicnt  in  itself  of  tlic  appreciation  cf  the  £overnment  of  the 
country  of  the  value  .nnd  interest  <'i  the  nriniral  histoiy  scii  nee*. 
So  *»r  this  is  most  taiisfactory.  Now  ihot  e.nch  is  more  or  less 
completed,  at  alt  events  far  the  present,  and  its  contents  in  a  fair 
way  towAr<U  a  permanent  arrangciiunt,  it  may  not  t>e  without 
intercft  on  the  present  occasion  to  j;ivc  some  coirparalive 
aceoim'  rheir  s^tiftit  ffiiures,  especially  with  a  view  to  as- 
ccnim  win-iKii  .mi  !  >  wli.-vt  extent  iheir  coiutruclion  aod 
tirmriRemcnt  ti.ive  complied  with  the  requirements  of  the  tnoden> 
idea  of  such  insiituiions. 

It  may  seem  urgralcful  to  those  who  have  so  liberally  re 
spondrd  to  the  orient  represen^alion*  of  men  ol  science  by  pro- 
viding the  means  ofercctiiiR  these  splct»did  liuildinjjs,  to  su^(>e«t 
that  if  they  had  all  l>een  delayed  for  a  few  years  the  result  might 
have  been  mote  wilisfaclory.  The  tffecti  of  having  been  erected 
in  what  may  be  calleil  a  transilionat  period  tif  mu-cum  ideas  it 
more  or  1cm  evidcM  n  all.  and  all  show  inwo  of  comjuomise, 
or  nther  ndaplaiion  to  new  ideas  of  siructumaeowediy  deMgncd 
fat  old  ones.  In  none,  perhap*,  it  ihia  mare  strikingly  shoan 
than  in  oar  own,  Ixlilt,  unlttftimately,  before  any  of  the  others, 
and  so  witbr  ut  the  advantages  of  the  ei|H.'r)ence  that  uii^ht  have 
lieen  gained  from  their  fucces'cs  or  their  shor  e  min;;5.  ThoU4;h 
a  build-.ng  of  acknowlc'ljjed  archileciut.al  Iscauiy,  and  with  some 
excellcnl  fealures,  it  cannot  be  l.ikcii  structurally  as  a  model 
museum,  when  the  le»t  of  ailaptation  to  the  purjvjsc  10  which  k 
is  ilevoted  is  rii;idly  applieil.  lint  to  speak  of  its  delects  is  nn 
unKrncious  and  ur , :  nial  task  for  me.  If  it  were  not  t.ikin»: 
raf  !wi  far  away  frtni  my  prpsent  subject  I  would  rather  speak 
i  (  the  .-.  Imirable  mannL-r  lu  "  h C'l  the  flail  art  t  --'ii  avounn^;  I.- 
i..^rry  out  the  new  id&a  un-Ji:r  somewhat  disadvaiiii^eoti.s 
ci'  cnmstatceit. 

1'bc  new  roological  mnseum  in  the  janlin  des  Plantesat  Paris 
is  a  glonficalion  of  ihv  (<M  idea  pare  aod  simple.    It  1 


of  one  hoge  ball,  w  ith  ^alleri^  and  MOie  annexes,  In  wWcb 
every  s|>ccimca  » intended  (o  be  eahibited,  mere  or  Icm  japcr* 
fccil},  on  alt«Mle  peiiod*  toslndenu  and  to  the  general  neblie. 
The  biuMiitg  and  case*  tie  very  handsome  in  st)lr,  and  there 
are  ctidless  rem  of  spcciinciis  of  all  Uoda  iMatly  mewled  ia  4 
■ailbrm  manner.  Iliere  are  no  storerooma,  bo  tabecaloriea, 
no  wofkieooie  oniuMcicd  ftUh  the  buildiag.  These  ate  all  in 
•C6BtiBa«i*sai^s|Cs 
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other  more  or  less  distant  pari'!  of  the  cilahlishment,  se|)arated 
(rocn  it  in  mo>t  cases  by  i  .c  \\\\'\^  Ijreadlli  of  the  garden.  Of 
coufSe  this  >,'i«n  only  be  iool.i:d  ^|ion  as  a  temporary  condition 
of  affairs.  Fortunately  there  is  still  room  on  the  »le  of  the  old 
Riuseam  behiaJ  the  ocw  building,  and  if  this  i«  ulili^d  by  erect- 
ing vpra  it  »  eomn.odioa>  set  of  workrooms,  laboratories, 
iMittt  ftw  MMnre  collcclions  mkI  adniDittmive  oAecs  directly 
in  oomeciioD  with  each  other  and  with  the  mtia  tmSdiaa, 
which  Difht  (hm  he  emptied  of  «  ooasideralde  portioo  of  ita 
<outent5,  an  extremeW  |<M>d  workioe  nraienm  nmy  be  evolved, 
liut  if  thii  s|ace,  ai  I  believe  wat  the  original  deaiga,  ic  tucd 
for  the  fuither  extension  of  the  already  over  Urge  public 
galleries,  theopponunily  will  be  lo-t. 

The  new  muwutii*  al  Vienna,  the  one  f  jr  natural  history,  the 
other  fur  an,  placed  one  on  each  siiie  of  a  handsome  public 
garden  in  one  of  the  nio*t  importaot  cjuarlcrs  of  the  city, 
exactly  aliUe  in  sire  .iiid  architectural  features,  are  elegant 
biiihlinc!,  an  f  present  many  excellent  features  of  construction. 
The  natural  history  museum,  which  was  alone  tinisbed  when  1 
visited  Vienna  tbr»«f  yenr?  rii-o,  is  a  on^iHrilalcral  structure  with 
a  central  L  I.-, t ,  ?.:y\  l  m-ir.':.  ilm  -  ^i-:inrs  and  a  lasement. 
£.Bch  story  is  ibriitc<i  »iiu  &  iuuiiiicr  t>t  luoiieralety-sii'td  rooms, 
opening  one  into  aaulhcr,  so  that  by  passing  along  in  the  same 
direction,  the  viutof  cm  uwl>e  an  inspection  in  systematic  oider 
o< all  the  coltectioR)  anangcd  in  each  itarvi  returning  to  the 
pojU  ftom  whence  he  ciaited ;  or,  if  need  be,  breaking  uOf  at 
theaiddtewherea  ^mmtfjt  of  oonnnsnieatioa  runa  acrotsthe 
central  court.  Ad  adnurahle  fealine  In  the  desifpi  of  this 
RiQ^eum,  is  that  the  pnblic  galleries  of  each  stotjr,  lighted  by 
w  indows  bom  the  oaliidc  of  the  building,  have  on  their  inner 
side  other  KMNRi  COmnunicaUng  with  Ihcm,  and  lighted  from 
the  court  whhin,  which  are  derate<l  to  the  private  studies  of 
the  curators  and  to  ihe  reserve  collections  belonging  to  the 
same  series  as  :he  exhibited  colleciions  in  the  public 
galleries  wi:h  which  they  arc  in  connection.  Thus  the  public 
collections,  the  nsctve  c.ilk'clio;i*,  and  the  officers  in  charge  arc 
are  in  rach  .'eciioii  of  the  museum  brought  into  close  relation  — 
a  lu'  is;  .T.i»antagrous  ariangement — ,in<i  one  greatly  facilitating 
Ibe  ucw  muscuni  idea.  Tlip  only  dinwb.ick  is  thi!  (htse  rooms, 
occup}ing  the  iuntr  ■■  I  il;c  (|uailrangular  >  "f  galleries, 
are  neccs.arily  suiall  .lu  l  a.>Uic  colleciton*  grow,  wili  be  found 
insoAcient  for  the  purpose.  This  has,  in  fact,  already  proved 
10  be  the  caae  in  teveral  departments,  and  a  remedy  has  been 
feand  hf  devoting  tiM  whole  vpper  itory  of  the  budding  lo  the 
leacnte  oollcctionot  insect*^  ahdls,  ar.d  plants,  and  the  work 
ing  libiaiyof  the  Inaitntiw,  an  arrangenent  which  gives  excel' 
leoi  accommodation  for  these  ioipottaBt  departtnenlf,  at  all . 
events  for  the  present.  Another  great  future  dilficultjrwiUarite, 
owing  lo  the  building  being  externally  architecturally  complete 
and  visible  on  all  (our  tides  from  the  pablic  grounds  in  which  it 
stands ;  it  ihef«fareBdniitsofnoeaten»Kia,and  the  public  galleries 
already  contain  as  many  specimens  as  can  possibly  be  placed  in 
Ihem  with  any  advantage.  These  are  in  most  sections,  especially 
the  invertebtrt?a,  t?i«v1  lycd  in  an  extremely  ta.sleful  and  instruc- 
tive mannci.  □  ;  t  .-ies  is  by  no  means  over  large  for  a 
national  museum,  i  iie  hmitation  of  space  is  partly  due  to  the 
S'-'iiu-wloj  singular  division  which  has  been  ma^le  between  the 
art  and  the  natural  history  collections.  Instead  of  taking  the 
dividing  line  adopted  at  the  British  .Museum  lu  tu  een  «pecimens 
io  a  »ia;e  of  raturc,  and  those  fashioned  by  man's  hind,  the 
pietores,  the  .»pkndid  collecti  >n  of  European  medixval  armour, 
tl)€  classical  and  E^ulian  antii^uities  are  treated  as  works  of 
•It;  hot  Ihe  so-called  Cthoobgical  .  .on,  containing  the 
ipecimens  of  Mexican,  rentvian.  Ja^  cinc^c,  Chinese,  Tuly 
Mfian,  African,  and  prehistoric  European  art,  are  placed  iatlm 
Nnraral  History  Mnienm,  taking  up  a  large  pardon  of  ilie 
space,  which  the  curators  of  the  zooiogical»  mineraloeieal,  and 
geological  departnenu  hoped  to  have  had  at  thetr  dbtxisal  for 
the  display  of  their  spedaeiM.  Whether  room  could  he  found 
for  them  in  the  .Art  MuaeiUBornot  I  cannot  say;  but  certainly 
their  Actual  position  is  incoiigrtitms,  and  it  is  dilficQlt  to  un  ler- 
stand  why  a  J'cruvian  mummy  should  find  its  place  in  a  bailding 
profestedfly  devoted  lo  natural  history,  while  the  preserved 
remains  of  an  ancient  Egyptian  arc  treated  as  works  of  art. 

Before  leaving  Vienna  1  should  like  to  refer  to  the  splendid 
specimens  of  taxidermy  by  the  artist  llodek,  the  choicest 
examples  of  who>c  work  are  contained  in  a  special  collecti  m, 
occupying  a  small  separate  room,  consisting  of  sporting  liophics 
of  the  late  Crown  Pnnc:  Kudolplj.  Otherwise  the  general 
lavd  of  the  specimens  in  the  galleries  is  in  no  wise  renaiicahie. 

MO.  1237,  VOL.  48] 


I  The  birds  have  fhe  a  lvrinln,;f- of  being  mounleil,  not  upon  turned 
I  h.j  vImi  ,m:.:K  .j!  uiili  r^ji  I  I'scrn  as  iu  I'aris,  but  up jn  piccra  of 
I  iwliifAl  tree  braijcticv,  tiicd  io  iqitare  or  oblong  oak  -lands. 
The  exhibited  specimens  of  s'crtebrate  zoolo,;y  include  kelctotis, 
but  no  other  anatomical  ]>reparatinnJS,  of  which  there  is  a  distinct 
collection  in  the  University  Museum.    The  exhibited  fishCS  and 
reptiles  are  exceedingly  well  preserved  and  UMWllcd  in  spirit. 
In  the  Mollusca,  Articniata,  ICchinoderns  and  Corals  great  care 
haa  been  taken  In  setting  the  specimens  olT  (o  advantage  by 
selecting  appropriate  colours  for  backgrounds.    Specimens  in 
S^ril  are  interspersed  in  their  projwr  places.    AH  have  printed 
labels.    The  cases  in  which  they  are  displayed  are  ol  i>nk,  and 
'  oi  very  handionie and  even  ornamental  constnictijn. 

The  arrangement  of  .all  these  collections  displays  a  most 
intelligent  appreciation  of  the  needs  of  the  ordinaiy  visilor. 
Thus  in  the  room  appropriated  fur  the  exhibition  of  injects 
there  are  three  distinct  scries,  a  general  $y>leiiialic  «<■  its,  a 
morphological  series,  and  a  very  fine  special  collection  of  the 
insec's  of  the  neighbourhood  of  Vienna.  The  other  room;  are 
arranged  more  or  lets  on  similar  principles  The  main  coMec- 
(lon  m!  .n>i;c;s,  is,  as  I  have  mentioned  Inrfire,  entirely  ap.-irt  in 
rooms  very  well  adapted  lo  the  purpose  in  the  upper  l1->or  of  the 
building,  and  kept  as  usual  in  drawers  in  cabinets. 
I  The  r  jological  ijortionof  the  new  museum  for  "  N'alurkundc," 
'  in  lierlin,  situated  in  the  Invaliden  Stiasw,  is  a  remarkable  il- 
lustration of  the  coDiplete  revolnlion  of  ideaa  on  mnaeum 
arraaigement,  which  took  place  between  its  commencement  and 
its  completion.  The  building,  entirely  designed  upon  the  old 
system,  came  empty  into  the  hands  of  the  present  director,  who 
MS  amuiec'l  the  contents  absolutely  upon  the  new  method.  It 
oonsistsoTa hoe  glass  covered  hall,  and  three  stories  of  galleries, 
all  originally  intcoded  for  a  uniform  exhibition  of  all  the 
s'arious  groups  of  specimens  which  had  accumulated  in  the 
crowded  rooms  of  the  old  museum  in  the  I  niveriity.  When 
l)r.  Mobius  succeeded  to  the  dirf;t:.r"i!c  !n>  c  iicetref!  the  bold 
plan  of  limiting  the  public  exbil  ii;  »  t^  li.t:  i^i'  Iju  I  ll  ,  p.nil 
devoting  the  two  upper  stories  cTit.ri'.y  t  \\k  f  ivcor  working 
■  collections.  This  was  a  st?-|.  wlii^h  n  [  i.tc  l  ne  courage  lo 
'  take,  especially  as  the  iw  v  great  staircases,  which  are  the 
principal  i.maiKi  iit.i!  .u  1  SiicLiural  features  of  the  building,  have 
by  it  become  pucUtaUy  u.tless.  Kxcepi,  of  cour-c,  for  certain 
inconveniences  always  resnltini;  from  adaptation  of  a  building  to 
purposes  not  originally  contemplated,  especially  local  disjunc- 
tion of  dilTerent  series  of  the  same  groujM,  the  result  has  been 
eminently  »atis(iictory,  and  if  the  arraogemcBt  u  compieted  upon 
the  lines  laU  down  by  the  Diieetor,  as  exphnned  to  me  on  my 
last  visit,  this  will  ha  the  most  piaeiical  and  emvesiently  ar* 
ranged  naaenD  of  nalural  history  at  present  existing.  At  nsuch 
attention  appears  10  be  bestowed  upon  making  the  «x- 
;  hil>ite<l  portion  attractive  and  instructive,  as  on  making 
I  the  reserve  collections  complete  and  accessible  to  workers. 
'  In  the  former,  the  characteristics  of  the  native  fauna  were 
I  l>eing  specially  developed.  Fur  instance,  the  fish  collection 
(of  which  the  individual  specimens  arc  beavKifil'y  dis- 
pl.iyed,  fastened  on  to  glass  plates  in  flat  siilcd  bol  l  >■  c  n-isls 
of  a  general  representative  systematic  series,  and  three  special 
faunistic  collections,  one  of  the  German  fresh-water  hshes,  one 
of  the  north  and  east  sea  fishes,  and  one  of  ihe  Me<literranean 
fishes.  One  r'>  an  is  ii  v  .:.  d  to  <  >erman  mammals  and 
birds,  and  the  recently  added  speciuncns  show  indications  of  an 
improvement  in  taxidermy  which  would  have  been  impossible 
in  the  old  days  of  wholesale  bird  stufling.  iCxcellently  pre- 
pared anatomical  specimens,  diagrams,  expUnaiory  labels,  and 
•  maps  showing  ge-^graubiosl  disMbttlion,  are  abnndantly  iniro- 

Iduoed  among  the  driea  spechnensof  wUeh  soch  ooUectuias  are 
■nally  comnoscd,  and  a  oommenremenl  has  been  made  of  Ulns- 
tiallont  of  habits  and  natural  surroundings.    On  the  other 
\  hand,  in  marked  contrast  to  Vienna,  ever)thing  in  the  way  of 
:  architecture  and  furniture  and  fitting*  is  sc^'erely  plaio  and 
I  practical,  and  a  uniform  drab  colour  is  the  pervading  back- 
ground of  all  kinds  of  specimens.    All  danger  from  lire  .seems 
to  have  been  mo>t  carefully  guarded  against.     The  floors  arc  of 
artificial  stone,  the  oses,  and  even  the  shelving,  are  constr«c;ed 
of  glass  and  iron.  Wood  is  almost  entirely  excluded,  lK>th  in  the 
I  structure  and  fittings.    The  ^nvind  lloor,  us  I  have  .-aid,  is 
cntiicly  devoted  10        |        :      ijibition,  the  first  story  lo  the 
reserve  collection  of  vcrtcijr.itt.--,  iMid  the  upper  s'.ory  lo  the 
inveitebraf  ■•  ;  ir.i  the  bascmcM  tniii  lins  conimoilious  rooms 
for  unpacking,  mounting,  preparing  skclet  ms,  &.C.    The  coo- 
atraetioB  of  the  hnilding  alln«  a  of  coosidetablc  eateniimn  back- 
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wards,  whenever  mori;  '.pace  wilt  l>e  neeiled,  at  smjll  ciit  ami 
with  little  interftrcnc;  with  c^i.'.iii;;  arr:>ni;eiicnts.  I  shouIJ 
aU«  incniion  that  the  zcKjlogic.it  ilcparlmcnt  of  thf  !'n'v?r^i*y, 
with  it«  ailinirahly  appolrce  l  h'>ofatories  ani!  :i uri-  i  >  , 
an'!  cscccUinl,  working  col'cv'.iun  for  Icachinj;  imr  i  .„_-v,  i,  m 
iniiiit'l.ntt.-  j.iriMct  with  tlie  muiciim,  and  ih  j  I  i  in;'ii  lUi  .■n^, 
ihnugSi  undti  tlifferettt  ilirccti>o,  are  thus  br<ju^lil  liiiu  hat 
roonious  cooperation. 

Any  one  who  wiUici.  to  CQiuparc  and  coatmt  the  twosystcmi 
■pon  whicli  a  Mtioo^  Mologkal  mmiwiibi  miif  tw  amiiBad 
ntml  do  belter  llua  visit  Parit  uid  fieriia  At  tM  pmnl  time. 
He  will  we  esceileM  iHtutrMiem  of  tbe  best  of  iratb. 

or  the  ntttscwns  ofths  United  States  of  America  much  may 
lie  expeclct].  They  are  it.ir'.In^  up  in  all  directions  uotrim- 
nellea  by  the  r<?slrii 'ion*  aa.l  tr  i(lition<  which  envelope  sd 
m.iny  of  our  uM  instiruiions  at  home,  and  many  a.l  uirable 
essays  on  mutetini  woik  ha»e  reached  us  from  the  other  side  of  the 
Atlantic,  from  which  it  appoats  that  the  new  ides  h,w  taken  firm 
uv,\  there.  In  Mr.  Uruwn  <;L>0'it-  s  lecture  on  "  I'li^-  M4«eum» 
of  llie  Future  "  ■  Rcprtrt  of  the  Na  ion.il  \fii»rum,  l8SS-!j9)  it  is 
sai  l  "  In  the  Natiunai  Mui^uui  in  W.i  K  in  the  callcclions 
are  (livid«<l  into  two  ^;Ieat  c!as<e?.  i"he  cxhibtfi'm  »eri»i, 
which  constitute!  the  t-liicaticnal  portion  of  the  p..  ■-en  ii  an  l  13 
cx;'i>scd  to  public  view  wilh  aM  pxiible  accessiim-i  lor  public 
t-nivrtainment  an.',  instniclion,  and  the  study  s<rrie»,  which  is 
kept  in  scientific  Uboraturle^  ami  \i  scarcely  examined  except 


In  tfie  first  place,  I  have  endeavoured  to  work  out  in  detail,  in 
lt^  iippli :  1  ion  to  natural  history,  that  most  oriKinil and  lhe>reti- 
caUy  perlect  plan  for  a  museum  of  exhibited  ohjec  s  in  which 
there  arc  two  main  lin<^s  of  interest  running;  in  ditT«rcQl  direc- 
tions and  intcrseclini; each  other,  which  wc  owe  ti  the in.;onuity 
mT  lit-.neral  Pitt-Rivers.  Thii  was  explainjd  in  hit  ail  tr^rtt  ai 
Ticii  dent  ofths  .\nthrLj|>olo.;lcal  S,*C(ion  of  lite  British  .Vsioj^a- 
tion  at  Hath  in  and  n);ain  in  ft  lecture  given  a'jsut  two 

years  aj<o  before  the  Society  of  Aru.  Upaa  thii  pUn  the 
mwwoa  bdiMiac  wooM  eoniit  of  11  Mtiet  of  falkriei  la  tlie 
Uttrn  of  dreia,  oae  wllhia  liw  Mbw,  and  eavnitiiiicitinc  it  fre. 
queot  intenrol'.  Each  circte  wonld  teprewat  aa  epoch  tn  the 
world's  huioiT,  commencing  in  the  centre  aail  fiaishtog  at  the 
outermost,  which  would  be  that  in  which  wc  are  no#  living. 
The  history  of  each  natural  (jroup  woal  l  b;  trace  I  in  rAdil'inj 
liaei,  and  so  by  pa-Siin;;  fr mi  the  csntre  to  the  circuTifcerire, 
it!  OOOditioa  of  ilevclopiient  in  each  period  of  the  W3rld'>  his- 
tory could  be  studied.  If,  on  the  o:her  hand,  the  sjbject  f  >f 
investigation  »h  mld  be  the  general  fauna  or  rtjraof  any  pir- 
titular  e;"V-h.  it  would 'le  found  in  natar.al  association  by  cn- 
fining  att'jiiiion  to  the  c.rclc  rcpre>entin'  that  period  Hy 
such  an  arnn^.-ment  that  most  desirable  object,  the  union  of 
pala^>ntlJl  )j;y  w.  f  1  he  z  >olo|jy  an  1  bjtany  of  existing  formt  ia 
one  natural  schettie,  could  lie  perfectly  carrie>l  out,  as  l>3lh  the 
structural  and  the  geotiigical  relations  of  each  would  be  prc- 
KrvcU,  as  indicatcU  by  its  position  in  the  museum.    Sa^  a 
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I  y  I  lorcssiuiial  investigators.  In  every  property  conttracted 
muMum  the  collections  niu$I  fr  >m  the  very  beginniag  divide 
d:t^iiuelves  into  these  two  c!asscb,  and  in  planntne  for  its  ad ■ 
mi[i.;tralion,  |  rovision  should  bi:  made  not  oaly  for  the  ex- 
lni:-ion  of  objects  in  i^lass  ca^cs,  but  for  the  piCMtvalioa  of 
lat|;t.'  Collections  not  available  for  exhibition  to  be  niod  fbf  the 
Kii  !:»•«  nf  a  very  limited  number  ol  specialist'." 

I  li<  iiin-eum  of  comparative  rooIoKy  at  Harvard,  founded  by 
the  I.Ue  Louis  .\i;a>sii  and  row  ably  administered  and  extended 
by  bis  son,  Alexander  Agas«i/,  ii  a  conspicuous  example  of 
the  same  method  of  construction  and  arrangement.  But  as  I 
v.iii  -ay  n  jiliit;^  i!  Irom  personal  knowledge,  I  am  obligcii 

to  leave  out  any  iurlhtr  reference  to  them  on  the  present 
occa.iioii. 

From  »hat  has  just  been  .saiii  it  will  be  gatiicicd  tlM  m 
Europe  at  leau  an  ideal  natural  history  museum,  perfect  in 
original  design,  a>  wdl  as  in  execution,  does  not  exist  at  pre- 
sent. We  have  indeed  baldly  yet  come  to  an  amemeat  as  to 
the  j  rinciples  u|>aa  which  sudi  a  Imtlding  should  be  constructed. 
Hut  as  there  arc  countries  which  have  still  thcir  national 
museums  in  the  future,  and  as  those  already  bttilt art  susceptible 
(if  modifications,  when  the  ri|^ht  direction  has  been  determined 
on  I  thonld  be  glad  to  take  th<s  opportunity  of  putting  on  record 
what  appears  to  oM,  after  iottf  reflection  on  the  subject,  the 
main  consideratioos  whidi  aboiud  not  be  lost  light  ofiaattdiaii 
UBdeaakiof;. 
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bniUidg  would  nndmbimtty  officr  dHBcaltins  in  practical  con- 
'  timctioo,  but  even  if  theae  could  he  got  over,  our  cxtrcm;lr 
inperfect  knowledge  of  the  put  httlory  of  animal  and  plant  life 
would  make  its  arrangement  with  all  the  gaps  and  irret^uUrities 

that  would  become  evident,  so  unsatisfactory,  that  I  can  scarcely 
hope  to  sec  it  adopted  in  the  nsar  future. 

I  have  therefore  brought  hebre  yon  a  humbler  plan,  but  one 
which,  I  think,  will  be  RMlod  to  embody  the  practical  principle* 
nece«ary  in  a  working  museum  of  almost  any  desciiptioo,  large 
or  small. 

The  fundimen'al  idea  of  this  plan  is  that  the  whale  of  the 
building  should  be  divided  by  linei  intersecting  at  ri^ht  angles, 
like  the  warp  and  the  woof  of  a  piece  of  canvas. 

1  t.r  liiiL-H  running  in  .  ne  Juccii.in  divide  the  different  natural 
sections  of  which  the  coliicti m  is  Lnmpn^-fl,  and  which  it  is 
convenient  to  keep  apart ;  the  livu.  ,  -..n^  :  h -.c  -cparate  the 
poilions  of  the  c  dlcction  accordinj;  tlit  m=ibi>d  ,.,(  ireatmrnt 
or  ooBservalioo.  Thus,  the  exhibited  part  of  the  whole  colleaioa 
will  come  together  in  a  leriea  of  rooms,  occupying  naturally  the 
fraM  of  the  building.  The  reserve  collections  will  occupy 
aantber,  or  the  middle,  sectieo,  and  beyond  these  will  b:  the 
working  rooms,  studies,  and  administrative  oflicet,  all  in  fetation 

,  to  each  other,  as  well  as  to  the  particular  part  of  the  eoltection 
to  which  they  belong.    A  glance  at  the  plan  will  show  nl  ooec 

I  the  great  convenience  of  such  a  system,  Mth for  thepjhlic,  and 

,  Kill  more  for  those  who  work  in  the  mnaenm. 
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This  j'l  I 'i,  'if  I.  'Hr.c.  k  jii  cin,  I ilci  a  one-storieil,  t  ip-lighteJ 
building  a>  [ai  ^  (he  m^iu  ruuau  are  concerncil,  althDu^h  the 
workro.iiui  and  stmiie-s  will  l>e  iiuw.>or  mure  »lorics.  The  imin 
rooau  nii'XtM  bU  have  a  j^uikI  luLuiaatiai  i;illcry  runaing  round 
them,  by  nusuit  of  whioh  their  wall  •pace  » iloubled.  Tlicrs  it 
no  qomioB  whatmr  ihat  an  evenlr>dtSaiekl  tup  lij^ht  it  Jkr  ihe 
be*t  (or  exbibitton  roomi.  Wiadom  not  oaljr  oceapgr  the 
valuable  wall-tpace.  but  give  all  kind*  of  vncomfoilable  erott 
liglltS,  IBMnpene  l  with  dark  interVAls.  Oa  the  ulh;r  hand, 
liar  doing  any  kind  u/  dclic.itc  worV,  a  ^oti\  north  li^ht  from  a 
winda*',  as  provided  in  the  |>!an,  the  mu»:  suitable.  The 
Convenience  of  having  all  the  studies  in  rclatiun  with  each  other, 
and  with  the  central  nd  jilniitratire  olTices,  while  each  one  \%  aUn 
in  clost  contiguity  with  the  scvrtion  of  ths  c<)Ilectii)n  to  which  it 
belong'*,  will,  I  am  sure,  be  appreciate  i  by  all  who  are  ac- 
quainted with  the  capricioudy  scattered  (wdtion  of  such  rnoiiH 
in  most  large  mn^euinv  notably  in  our  own.  Arnong  other 
advantages  would  be  (he  very  great  one  lh<t  when  the  dady  hi>ur 
of  closing  the  main  building  arrive",  the  officers  need  no 
longer,  as  at  present,  be  i. ftiu.ited  in  whatevtr  piece  of 
work  they  miy  have  at  hand,  and  turned  out  of  the  building,  but 
as  arfan|{eni«nl*  conld  euily  be  made  for  a  separate  exit,  they 
coatd  coaiinue  llieir  labourt  at  long  and  at  late  ju  ihey  find  it 
coavenieiu  to  doto^  witlUMitany  Ceirfor  thtnfelyofiliagaBefal 
callcctioQi. 

It  will  be  observed  tbal  provltioa  is  made  for  •  central  lull, 
which  it  always  a  good  arthitcctural  fe»tare  at  the  entrance  of 

a  building,  and  which  in  a  museum  is  certainly  useful  in  pro- 
iriding  for  the  ""xhibition  of  o  bjects  of  general  interest  not  strictly 
coming  under  any  of  (he  <livisions  of  ihe  subject  in  the  galleiies, 
or  pos-silily  for  specimens  Kxi  large  to  be  conveniently  ex- 
hibited ebewherc.  There  is  al*o  provision  in  the  centra) 
part  of  the  building  for  the  rcfrcshmcni -roomi,  and  alio  for 
the  library  and  a  lecture  room  ;  the  fust  being  an  essential, 
and  (he  latter  a  very  useful  adjunct  to  any  collection  intended 
for  popular  instruction,  even  if  no  »t  ictly  sy»icmatic  teaching 
thuuld  be  part  of  i  s  programme. 

I  may  point  ou',  la>tly,  as  a  great  adv.mlai;;  >:-i  this  plan,  that 
1;  can  l)f.  if  Kpace  is  rrvinvi.'  1  i.t  i.ijMin  il;lt-,  indefinitely  ci 
tcuUcd  uii  both  sides  ui  cxa^;!!)'  Uic  i>aiiic  •>y»tcm  without  in  any 
way  interfering  with  the  existing  arrangements,  a  nc*-  section, 
eootaining  exhibition  aod  reMive  galleries  and  stodie*  can  be 
■dded  at  icquind  at  cither  and,  cither  Ibr  the  reeaptina  of  new 
dcpwtaienni,  or  for  the  eapanskmof  tbeold  one«.  With  a  view 
to  the  latter  it  it  most  important  that  the  filings  »hould  be  at 
little  at  pauitde  of  Ihe  nature  of  fixiurci,  but  ahoald  all  tie  to 
constructed  as  to  bi  readily  removable  and  imerchmgeahle. 
This  is  a  point  I  would  itroogly  iinpren  npoB  ail  whs  are  eon* 
cerncd  in  titling  up  muscum»  eilher  large  or  unal). 

The  mn<lilica!ions  of  this  plan  to  adapt  it  lo  the  requirements 
of  a  municipal,  school,  or  even  vdlage  mu^eitTii  will  consist 
mainly  in  altering  the  relative  proportion  of  \\\<i  t  sections  of 
the  collect!  »n.  The  m.-ij-jritr  of  fTi««fiim'.  in  l  luntry  localities 
require  lii  l'.-.  ifarijihin.  .  bi-yun-i  llii:  cxli:liitiun  sericii.  In  this 
the  pri'.:iary  .irt,\tigemc(it  to  Jie  lumed  at  is  ii:^t.  nhsobi'ely  lo 
separate  '.'ic  arcbajological,  historic,  and  .art  [•  >r;i  .nn  of 
collection  from  the  natural  history,  if,  as  wall  genvialiy  be  the 
casr,  both  arc  lo  be  rt-;.rt.-'.(!rired  in  the  museum.  If  possible 
they  should  be  in  distinct  rooms.  The  second  point  is  to  divide 
each  branch  into  two  sections;  I,  a  strictly  limite<l  general  or 
ty|>e  collectioa,  arranged  upon  a  purely  educational  plan  ;  S,  a 
local  fioikctlon,  connitnw  only  of  objects  Ibnnd  within  a  cer* 
tain  ««RHje§ned  ndiiu  arawBd  the  maicwn,  which  should  be 
at  enbanttive  as  postible.  Nothing  «lt«  thonld  be  a- tempted, 
aad  therefore  reienre  collecliont  are  aniiocemry.  ICvea  the 
insects  and  dried  plants  can  be  eahibited  on  tome  inch  plans  as 
th  »e  adopted  for  the  Walaingham  OoHeCttoB  of  Lepidoptera  in 
the  Zoological  DepartaMSt,  or  the  collection  of  British 
plants  in  the  Bolaoical  Deparlnieat  ia  o«r  Nainral  Hittory 
Mateum. 

I  have  elicwhore  indicated  my  views  a»  lo  the  objects  most 
snilaWe  fnr,  a\\\\  the  Lest  .irr.m,:;ement  of  them  in,  school 
ni  isei;in«.'  >o  I  need  >jy  no  hm;;  lurther  on  (be  subject  now. 
lnil'--cJ  I  fi  ir  I  hitvd  exti.T  r-'fi!  ynur  patience,  so  I  will  conclude 
by  t\|  reviiji;  ,in  carnci'.  Iioye  that  this  meeting  miy  prove  a 
slimui  Ji  lo  ail  of  u%  i<)  ci)n!i!iu<;  hesrtily  and  thoroughly  at  our 


j      A',  iliu  c!- nf       address  a  vote  I'f  t^i.ui-:'.  wns  moved  by 
\  Sit  Jikiiiti.  i'agc!  and  seconded  by  Sir  Hcuiy  11.  iloworih.  The 
meeting  was  largely  attended  by  dclcgales  from  various  pro- 
vincial museums,  ai  well  as  by  representatives  of  a  number  uf 
\  museums  and  tcicMi£c  societies  in  the   metropolis.  Among 
I  those  pretCBt  wero  Sir  Joscuh  Fayrcr,  iJr.  joDaihan  lIoldiin> 
'  son.  General  FcMing»  Lady  Flower.  Or.   Ciinther,  Dr. 
Sclaier,  Dr.  Hcaty  Woodward,  Hr.  L.  Fletcher,  Mr.  and  Mil. 
Cuihbert  Pecic,  Mr.  W.  Toplej,  Mr.  B.  F.  Kewloa,  Plof. 
Icffrcy  licU,  Mr.  Osbert  Salein,  Mr.  F.  W.  Rudler,  and  other*, 
rhc  fi>l lowing  museums  were  represented 

Doolie,  Uollon,  ISrighlon,  (.'ardifl,  Chester,  Dublin,  Cilasgow, 
Maidstone,  Manchester,  Nutitogbam,  Farlces  Miueum,  Saffroo 
U'alder,  Sbcflicid,  Southampton,  Stockport,  Snnderland, 
Warrington,  and  \'orlf. 

.\t  the  ci>nc'u>ion  of  the  proceedings  Sir  William  and  Lidy 
Flower  held  a  reception  in  the  library  of  the  /lal'ij^k-il  S  >cic'y, 
July  4,  5,  and  7  were  cnjiKjil  I  .y  ihc  ■'■.i-m----.  nl  Av>:ivi.i- 
lion.  As  on  previous  t'l  v  iMm  .  |  ij  crs  wt'tc  nad  and  discussed 
and  general  busin<-s>  ■  i.iiii.i' tt  I  luMng  the  mornings  ;  while  the 
afternoons  weic  devoted  to  thv  iiLipeclion  of  museums.  The 
.\»social ion  owes  a  debt  of  gratitude  to  several  societies  and 
individuals  foroonrtety  and  tu>spil.\lity.  The  convenient  rooms 
of  the  ZoohwiGal  Society,  at  3  Hanover  Square,  were  kindly 
'  piaeed  at  the  aitpoial  of  the  Aiioeiation  by  the  Council  of  the 
Society,  and  the  Anthropological  Society  kindly  gave  the  «se  ol 
its  libraiv.  The  Council  «  the  Royal  College  of  Surgeons 
inviied  the  members  of  the  Association  to  the  conversazione 
held  at  the  Museum  on  July  5.  The  Royal  Society  and  the 
Geological  Society  allowed  memf>ers  of  the  Association  the 
privilege  of  inspecting  their  collection*,  and  the  officers  of  the 
British  Museum  (both  at  Bloomsbury  and  at  Cromwell  Road), 
and  of  the  .Museum  of  Practical  Geology,  conducted  the  members 
over  the  deivartments  under  their  cViir.;e.  I>r.  and  Mr«.  Woo  !■ 
ward  held  a  reception  at  159,  r.c.i.il<  rl  -•trect  on  July  6,  and 
Mr.  Jontlban  lialebinson  eniciiained  a  paiiy  at  Uuiemere  on 
July  8;  aDd  exhibited  hit  edueaiional  ntncnm  to  Mtgnentt. 


wi.ilv,  which  I  ni^P'i  njt  l-av  i.  ilie  ritily  w.iy  to 
general  recognition  of  it  which  wc      so  much  desire, 
*  NaTvan,  vol.  all.  p.  177.  l^senalMrit^ 


that 


THE  DISTRIBUTION  OF  MARINE  FLORAS. 

IN  PkfialojsUai  Mtmoirt,  Fart  II.,  May  1S93,  Mr.  George 
Manuf  g^vet  a  compamtiw  table,  showing  the  marine 
floras  of  the  warm  Atfauitic^  Indian  Oeean,  aoiT  the  Cape  of 
Good  Hope. 

Preceding  the  comparison,  he  says  :— "  In  delimiting  the 
above  regions  1  have  been  guided  by  what  may  fairly  i>e 
taken  to  be  their  natural  bonndaric*.  The  w  arm  Atlantic  i« 
li>e  tropical  Atlantic,  with  a  slight  northward  extension,  to  in* 
elude  I'loiida,  the  Bahamas,  and  Bermuda  in  the  track  of  the 
Gulf  Stream,  nrtd  ahn  ^{aH<•ira  nnd  thet^nn.iry  !-<hnil^,  washed 
by  that  bran'-h  of  ;i.c  vimc  ^^:<.'.lm  winch  ••und.";!  l^^lvward 
to  the  south,  (he  nonh  c  iu.^ioii.^l  nirTtnt.  i  have  not  included 
the  Ar^tres,  since  i!iey  utl-  nL>t  -.ulTi  jiently  under  this  influence, 
hvlA  their  tnarine  fiufj,  ~o  f.u  ns  we  know  it,  appears  to  be  more 
akin  |  p  •.:;.it  of  the  nor:n  ti  nii  L-rate  Atlantic.  On  its*  s.jn  tuni 
l>uuiidary  ua  the  Alricaii  coiaS  the  Cape  region  is  permuted  to 
come  slightly  within  the  tropio,  so  far  as  WaliSscb  bay,  on 

I  account  of  this  coast  being  swept  by  a  culd  current  from  thetouth, 
bringing  with  it  up  to  thia  point  M  ail  events  meh  lenspemie 
forms  at  laadmmna,  notatly  neeorded  from  that  plaoe.  The 

'  Indian  Oeeu  simitar^  la  tht  tropical  Indiaa  Ocean,  but  laehid> 

j  Ittg  the  whole  of  the  Aid  Sea,  and  extending  to  the  aonih 
slightly  Onlsidc  the  tropica  down  the  coast  of  Africa.and  including 

!  the  whole  of  Madagascar.  I  am  juslihed  in  this  by  the  course 
of  (be  warm  Mozambique  current.  I  do  not  include  on  the 
east  Sumatra,  which  appears  to  belong  to  another  region,  though 
I  have  included  a  few  forms  from  the  .\ndaman  l^lan^is  and 
Mergui.  Tbe  Cape  of  Goo<l  Hope  region  has  already  i  ccn  in- 
directly described,  and,  as  has  been  said,  extends  for  the  reasons 
given,  slightly  into  the  tropics  00  the  west  coast,  tad  tCCOdet 
slightly  from  that  boundary  on  the  east  coast. " 

The  table  shows  that  the  warm  .\tlantSt  h.\>  :hc  I.iil;^  .1  r  c  udcd 
flora,  viz.  S59  speciei  in  162  genera.  i  may  uxpUiit  liul,  out 
of  this  total,  no  Its-,  ili.in  y  SS  s|  ccics  in  150  genera  occur  in  the 
West  India  rrgioti,  and  ihsl  the  rest  of  the  warm  Atlantic 
furnishes  only  7 1  species  in  1 2  genera  not  ooeurciBg  in  llie  Weat 
Indies  out  of  a  much  smaller  total  flora.  AUowing  for  ibe  un> 
donbtad  foet  that  a  large  number  of  West  Indian  tpcdci  «e 
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M  tfulM,  thm  ttm  i»tnal,ttt  ■       l>alance  ia  itt  bvtnr.  It 
hu  bccB         eiuiiiwd  than  aay  ntber  ptui  of  tbe  waro 
Atkatie,  but  Kill  we  may  niti  itmte  ibiaprepondenaeenuMtly 
tottic  fuTottiafale  aaMnl  conditions,  prinopvlljr  tbe  cgral  forma' 
tiw  of  laige  ponions  of  iu  isUmt  iborc?.   Oa  the  oout  of 
AMnibeieitmt  only  nocoral,  bui  league  arierteagneor  naddy 
sborr,  makini;  a  marine  desert  so  far  as  Algte  are  concerned. 
The  Indian  Oc«in  comes  next,  with  5i4spect«s  in  159  gvnera. 
It  possessc-  an  tnimnoiis  coast  line,  to  a  confidtrTil)lc  extent 
favoutabic  to  the  giowlli  of  Al;,:v  (though  including:  long  desert 
stie'.ches)  ;   l>ut  ihe  bulk  of  ihe  lecoids  arc  ftcm  CfyU  n, 
Mourilinf,  and  ilie  Kid  Sea,  wbdeasery  laTs;e  |>rO]iiiition  of  ihe 
regiiin  ii  uncxnu  inr''.    A»  in  rtie  West  lndlc<,  there  n  nlso  '■ 
here   a  Cl^n^ille^-ll  le  pio^orlion  of  bad  sjitcies,  jiiincipally 
Sar^asui,  fiom  the  K<;il  Sea.     Kiom  ihf  Cape  we  liave  419 
»pecie!>  in  141  ;;cnern.     Tbil  nmarka)'!e  lo'.al,  froni     sliort  a 
coa'it  line,  i-'  ntt.iincd  fjom  .Miss  Rarloti'ii  ]i»t  in  the  Ji<HintU  cj 
Ihtanjr,  |S<)3.   1  he  lloia  previoasly  lecorded  in  books amcOBted 
uoly  to  242  species  in  99  ifcnet.i,  and  thii  kddhion  (o  its  flofa 
bas  RmU«d  from  her  cuwinBtioo  of  ibe  Brili»li  Musetim 
lIcibarhtiB,  and  her  naininK  of  the  admirabte  collcaioa  made 
liy  Mr.  RtKxIlr,  ai  <!  ;d  »  ibo^e  made  by  Mr.  Scuu  Eltiot  and 
Mr.  Tysrn     The  nio^l  notcworihjf  pltervalion  on  theie  afgire" 
^aic«  IS  the  |  ropurtioo of  «|Jcci<s  to  geccta.    In  tl:c  nam  At- 
lamic  the  »;tnus  averei!c«  well  a««r  5  epectts:  in  the  Indian 
Ocran  the  pri>potuiin  ii  nearer  4  than  j      ^^e^  to  the  jjenws  ; 
while  at  iht  Cape  it  is  ain.ost  i  xaclly  3.     I  bis  is  inilructive 
»hen  »  c  rt  n  cnibcr,  m  1  have  chewhtie  )x.inted  out  n  'Sfi' 
Biol.  Soc.  I  'vci-pi)!  1,  \Dt.  V.  p.  177;,  that  whdeihe  .\iciic  .Al^  r 
averjiRe  s'iRht'y  mo:e  than  2  'p<rtits  only  to  the  Rciiu',  tlie 
WeM  Indies  and  .Vuslralia  aver.iKc  raihfr  more  than  5  and  less 
than  5  rr»pectivtfly.    I  e:<iimate  that  the  north  tinipcraie  At- 
l.iiiUc  jitlds  an  n*ci.i};e  of  about  4^  s|»ecics  to  the  genu'. 
:!n<l  ihe  dilTcrcr.cf  between  this  and  3  species  per  genus  found 
.11  ihr  Cape  i«  10  be  attributed  primaidy  to  the  >hort  coast 
bnc  of  (he  Cape,  and  in  a  less  decree  to  its  W^ve  being  le&« 
known.    The  calcaiaiien  of  such  av  r  <^i  <  ^nd  prepoiliooa 
appeaia  to  me  to  be  jaitificd  only  when  .ippJicd  to  the  whole 
fltiia,  and  bcconca  aiaio  dangenMia  and  apt  lo  mislead  when 
applied  to  portions  of  it.  since  parlieolar  B<^ap«  is  all  tb€fla<at 
have  been    ubjecicd  tu  unrijual  treatment  l  y  COlleClOlt  and 
descrilicr^,  and  nc  may  perhaps  tiust  to  these  ptnonal  eirors 
oeatraliMrg  each  rrher  «bcn  the  complete  totals  are  compaud. 

The  warm  Albintic  and  Cape  have  85  genera  and  1 14  species 
in  common,  while  he  Indian  Ocean  anel  Ca\x  have  56  genera 
and  89  ^pvcics  in  c>  mmon.  That  the  nninbtr  of  Kcicia  in 
common  should  be  so  nearly  cx-ifh-  iml,' 1  is  •nt^'iftititj,  and 
to  discover  whether  they  are  :  .m  c  i;i-i;<  t.i  in  iini.S'  c.ises  it 
is  only  nece'-sary  to  turn  lo  the  last  labie,  where  the  Alfc,af  com- 
mon ;o  all  three  regions  arc  gircn  to  find  that  7*  genera  are 
c(mimr>n  lo  all  thn  e.  .S.  -me  years  ago  I  ha/jirded  the  ••peculation 
that,  while  the  i;encra  of  the  tiopital  .\tlatiiic  and  those  of  the 
Indicn  Ocean  were  la'gdy  the  same,  the .ipccies  were,  in  a  high 
pro(xiriion,  diffeieiit  {"Catalogoc  of  Marine  Al^.v  of  the 
\¥cM  lodian  I\ei;iun").  We  can  now  ace  that  they  have  00  lesi 
than  iMiencm  in  common  outof  a  told  of  i39oeettniBf  in 
the  Indun  Ocean  and  ite  in  the  watm  AliaMle.  Tliejr  MTe 
certainly  aaore  mcies  hi  oommon,  vlt.  173,  hot  ihaie  attnt  be 
constdeted  rrlaEtvrljr  to  the  two  toiaU  o?  514  hi  tbe  Indian 
Ocean  and  850  In  ihe  warm  Atlaaiic,  when  my  cipeciation 
will  apiiear  to  be  fatrly  home  ««H.  Xe\-enheless,  I  | 
confei?.  lo  having  anticipated  an  even  gicaterdiTci«ily  of  species. 
That  ihe  absolute  nnmher  of  genera  occurring  at  the  Cape 
should  lie  by  two  gre.i'.er  than  those  of  the  Indian  Ocean  com 
pletely  piu/les  nie.  I  cannot  fully  account  for  it  on  any  theory. 
While  iht  numtiet  of  !>p<.vies  in  ri^mrrnn  belwetn  at^y  two  of 
the  :1oras  is  greater  ihnn  the  nuni  1  1  1  ■;cneia  ^lhoDgh  in  one 
ca*e  only  three  mon),  the  nuinliei  ot  specie',  as  might  be 
expected,  in  icnimon  to  all  ihree — vir.  ff) — is  IciS  than  the 
genera— VIZ  72  Ag.iin  1  should  have  expected  lo  find  rela- 
lis-ely  fewer  specie^  in  common. 

When  one  t  incs  to  analy>e  these  to'.al«,  the  process  must  be 
earned  on  in  a  more  guarded  fashion.  One  expect',  as  shown 
above,  to  find  fewer  species  to  tbe  geaus  at  tbe  Cape  than  to  tbe 
iropical  floras,  but  one  haidly  expecu  10  find  ibat  the  genera  of 
fttritlitr  at  the  Cape  atv  five  more  nomcroiM  than  hi  the 
waim  Atlantic,  and  by  ij  laore  than  in  ihe  Indiin  O.van. 
There  are  no  le«s  than  95  genera  of  KariAatX.  the  Cape,  wiih 
S95 specie*,  «hile ihesooflhe  warai  AtTanticooatniB  nearly  aoo 
morespcdesJ  Matters  ate  mudi  the  Mme  hi  (ha  ooc  of  ihe  y^Mw- 
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phyttm,  wnA  w«  ham  com  to  the  CXhnfkyttif  to  redress  iha 
balance  in  tbe  case  of  the  wain  Atlantic   They  jut  fait  to 

brirg  it  level  In  ihc  cuie  of  the  Indian  Ocean.  It  has  been  re- 
marked above  that  Ihc  genet  a  which  the  two  nnpical  floras  have 
in  common  with  the  Cape  are  almost  identical  in  niiinhet.  The 
analysi-s  shows  that  the  liguics  are  very  steady,  viz.  58  each  of 
/■/.'/ »<(V,j-.  14  and  15  of /Vvrrc///^. II  eauh  ot  Clxhrofhyni^, 
and  two  each  of  /'ri^h<f!>yi.,r.  Tbe  table  shows  the  tropical 
charactir  of  snch  a  grcup  a<  the  Sif  hom,,-  veiy  markedly.  T  here 
nie99  species  in  23  genera  in  the  »anji  All.intic,  "jz  >pccies  in 
16  genera  in  the  Indian  Ocean,  and  only  lo  species  in  7  gcneta 
at  the  Cape,  li  is  interesting  to  <.bserve  that  tl.c  whole  of  ihe 
16  genera  ■  f  SifkvH,,(  in  ih«-  Indian  Ocean  are  reprevented  in 
the  M aim  All  in'.  1:.  It  '■  .1-  r.i  [m  i' Inr  generic  type  of  its  i.wn 
in  this  tropical  jjir>up.  U  hile  tlif  gericra  of  this  iiopical  oiilcr 
are  thus  pinctically  uientical,  the  sprcie«  arc  in  a «eiy  high  pro- 
portion  diQ'cicnt.  Only  29  aic  posiesi>ed  in  coBimon  oat  of  the 
two  totals  of  99  and  72.  In  the  conpamoa  af  ifaa  two  tra|deal 
floras  ttciw  is  th«  eoh.c1deaee  that  ihe  fienet a  aad  species  i>r 
.Si/A«HiAr«i;ree  (xaciIy  ia  mnuberf ,  vis.  16  and  SQ,  with  the  total 
of  all  the  /Utifo/A^rir— a  thing  without  »i|>m'lieaiice,  bo*  ever. 

The  interest  that  ■■  attached  to  the  above  comparition  is  mainty 
lhi<.  We  have  here  two  tropical  maiinc  ihiras  cut  off  from  each 
o'her  by  a  permanent  caniihental  area,  and  commamca  ing  only 
vii}  the  Cap>r.  That  these  floras  have  Ivccn  peilodieally  mingie<l 
at  the  e;)othsiif  warmer  climate  at  the  Cape  seems  a  rcison.tble 
coriclnsion  with  legard  to  a  group  of  >uch  auli'pnly  as  the  -A -gar, 
«intl  ihr  •ir  ^r-ii  !ii  .prcies  in  common  and  genera  in  com- 

nini  I  Lt n .  ' n  ilic  r  i':ritrr  legions,  and  asuoiig  all  ihree  inav 
iiave  a  significance  in  (his  respect  to  students  of  divlribution  >/. 
the  U,\»U  of  lif'irnor,  a  peculiarly  tropical  ordci).    I  h.',v(!  r;~i 
«htre(Tiai^»  Biol.  Si^c.  I  iveni'x.l,  vol.  v.  p,  178)  coinmtiitcti 
on  the  f.-iCl  that,  "while  m  il,<.-  Aicttc  and  Australian  rrgions 
ibe  t'Kri'fhy  ur  far  cHinumlti  ihe  Clihifi/Jiyt.u,  in  the  tropical 
We>t  Indian  floia  tbe  pioportion  is  vt  ry  markedly  revetied,  and 
the  giccn  Al^a-  t  utnumbcr  the  olivc-bronn.  One  is  tewptcd 
lo  [.vt  ihb  down  lo  the  sinNif  Dlaminaiion  of  the  tropical  sen, 
1«t  sRolher  rrast  n  is  to  fan  Ctmod  in  the  fact  thaf  a  ooffiberol  tbe 
AniillcB  ricKetl  as  Kgaids  Mfpt  are  sahjict  10  iiniptiom  of  fresh 
ssd  hrscMsh  »ater  turn  the  Orinoco  fiocd»~«  condition  ihtu 
would  operate  in  the  sane  dirrci  I'll  "   Wccannow  check  this 
srccnlation  hy  a  coropnriiiin  I'lih  ilf  figui«s  for  the  Indian 
Ocean,  mainly  derived  frf.m  >uth  IcKalities  m  the  Red  Sea, 
Ceylop,  .St.iuiiliti»,  \c  ,  in  no  case  affected  by  the  question  of 
fresh-water  flood?.    The  figuirs  for  the  Indian  (  kean  are  very 
nearly  the  same  for  both  groups-  24  genera  and  117  species  of 
y/rrr^/iir.!/",  and  2(»  5Tir«:i  :ir:f?  !  2t  rf  Ch'  >  ■■f':rf.'ir — 

thus -huwirg  indir*  ■  ■  ly  ".t  ;i' ■(•r  irrrjiimriN  o;  insh  u  r-z^r  .m",  in 
all  prof-ability,  potent  m  ibe  case  of  the  Wet  Ir.rlim  Alt;:^. 
One  is  much  siiuck  by  iheslrenglh  of  illumitj.i  .  r.  f  il.c  b-iit'tm 
in  a  shallow  coral  sea,  lot  the  filtering  action  by  >ca  watct  <jf 
the  rny»  of  light,  and  lh<'  ir.it  u  '  ^ition  first  of  those  rays  that  are 
most  efficient  in  the  woik  of  .ismnilaiion— conditions  raodifjinE 
Ihc  pigments  of  Alg:e  aic  the  same  in  all  seas.'  The  ptactP 
cally  lideless  character  of  the  Antilles  would  also  maico  fOf  a 
preponderance  of  green  over  olive-brown  forms. 


UNIVERSnV  AAD  EDI  CATIONAL 
iNTELUGEmE. 

Tnk  Bristol  VUUxbA  S«.hool,  which  waa  established  caify  in 
this  cenliny,  ha%  since  the  catabliibment  of  University  Codeee, 
Bristol,  about  teventeen  yean  ago,  been  affiliated  to  it,  hot 

remaired  unt'cr  the  direction  of  a  separate  goseining  body. 
Within  the  last  fc«  munihs  the  two  institutions  have  been 
amalga  mated  and  placed  nndcr  one  Ctiinci),  and  the  Medical 
School  now  coBsiitnlas  the  facnhy  of  mcdlclna  ia  the 
College, 

Tme  Cooncil  of  Uaiseisiiy  Colhge,  liiistol,  have  raiacd  to 

Ihe  tialua  of  ProfcMor,  in  toe  Farally  of  Atis  and  Science, 
Mr,  V.  K.  Banell,  Lecturer  in  Mathetiatics,  and  Mr. 
A.  r.  Chatlcck,  Lccluier  in  I'hysic^,  and  bAvc  also  appoinled 
Tr.  1  dwaid  Kawcett,  late  Senior  Demonstrator  of  .\natoniy  in 
the  YoikiJiire  Collqze,  Leeds,  to  the  Ftofcsionhip  of  Aoniomy 
in  the  Facttliy  of  Mcdielae. 

'  F<nrl  tttcaich  cii  clS«r  p'jtnwnls  f")-  Pr<  f.  M»r»)ijll  Ward  Bi»V»s 
aVl^o'  Iw  me  ^i..bal4t  ifil,  la  tt:c<»rf  t>f  itc  aiviDC  Algx-.  lJv<  p**;^ 

nHiiii  art  nditr  thnklii  fgaiuM  llvi ctctM  «( Uue  iiv.  iImd  wia^uow  10 
hf  iabitn  ilM  MKipiiUiiy  ef  cbht<«hy||  to  tbe  diBLnklMd  twply  •(  tho 
Bttwa, 
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I  J  ITe«  Mjjcsly's  t_  ■  iimiii -.1  III:  rs  fir  1  vliil.ilion  of  1851  have 
made  the  fullowinc  aiipoiDtmenii  to  licence  research  scholar- 
shijx  fur  the  year  1S93.  on  ibe  iccoinmenJaii  nof  the  authorities 
of  the  lespcctivc  L'nivcr»ities  an<l  coUfjjfs.  The  Nchfilar^hisK  ,ire 
of  the  value  of  /^IJO  a  year,  and  an-  iT.a  1  ■  I H  1*  r,  ^  11 
irct  to  a  ^ti'f.iciory  rej«3it  at  the  eml  of  the  hrst  ytmri,  in  iiiy 
I'oivcrsity  at  home  or  aUroad,  ur  in  &oine  4Mher  io»tituli<>n  lobe 
approved  ol  by  the  CommUsiooen.  The  ■cholan  are  luticvole 
ibemMlvcs  CMluuv«l]r  to  itudy  taA  KMnrch  in  mwe  Uaach  of 
Kwnc«,  the  esiewiMi  ef  whfaik  b  impottiBt  to  the  indistriet  of 
tbe  ewntiy.  The  Int  of  tehohm  Kwi  of  the  Bominatirg  intii 
tatkntbat  Miom;— Merlwtt  William  Bolam.  I'niversi'y  of 
Eiiinbltrch  ;  Gcorije  Fdwin  Allan,  Uni%'er:ity  of  GIa«gi>w  ; 
Jataet  WalUce  Walker  ;  University  of  St.  Andrews  ;  Arthur 
Lapworth,  Mason  ('-.lleKf.  BiniiinRham  ;  John  Ellis  Myeri, 
Yorkshire  CoIIe^jr,  I.eriU  :  Arlhnr  Walsh  Titheiley,  University 
College.  Li\er[>oiil  ;  Kil*arci  Chister  Cyril  ISaley,  Universiiy 
Ci,Ilejje,  I.i>n<1on  -.  John  Cnnnell  Cain,  Owens  College,  Man- 
chester ,  KIIa  Mary  liryan*,  Durham  Collejfe  of  Scitnc-,  Ne«t 
ct-lIe-on-Tyne  ;  Jame<  Darnell  (iianger.  University  Cr)lle(;r, 
Xoltingham  ;  Mary  O'Brien,  University  CollcRe  of  Wales, 
Aberyslwyih  ;  Kiedericlt  fieoriie  iJonnan.  <.iucen's  Colle};e, 
Belfast  ;  Jame*  Ale«»n  'er  \1'l'h«il,  M'tjitI  I'nivcrsHv,  Montreal; 
Norman  Umss  C 'tmi  c.' n-',  i.'ut-rn  -  i ' nt-. it : y .  Kinijslon, 
Canaila  ;  William  Utriiy  l-eilgcJ,  »,  aivci»ily  oi  hyJsiey. 

Mis';  M ARIA  M.  Oiaivir,  diughlcr  of  Dr.  Otjilvic,  of  fjor- 
dun's  Col!ci;e,  Alierdeen,  has  pii«e<l  the  final  examinalio  i  for  llie 
fle^ree  of  Doclor  of  Sciercc-  of  London  University.  The  snli- 
;ec'- of  her  ihtsis  was  the  "(;e«l<i;y  of  the  Wingea  and  St. 
Cassian  Strata  in  Southern  Tyr^jl,"  published  in  the  QtMrtrrfy 
7i>iirtij{  of  the  Geological  -Society  for  February. 

The  electors  to  ih.-  .Savilian  Profevnofii'iip  <if  Asironouiy 
«iU  proceed  to  (he  appointment  of  a  successor  to  ihc  late  Prof. 
Piitchanl,  in  ihr  touse  of  the  ensuin^j  Michaelmas  Term.  I'he 
duties  of  the  f'rofessor  are  defincil  hy  the  following  provisions 
of  the  statutes: — fhc  Savdinn  I'rofcsior  of  .Vsironomy  shall 
•e.-ture  and  yivc  i.inltuclion  nn  ihooretical  and  practical  .\stro- 
1  Jiuv.  *■  .N'e  aJia  quapiani  |iriili:5siof>c  eodem  tempore  fun|{alur 
|irofe«sor  ;  nee  munus  observatoris  Kadcliviani,  nec  olTicium 
pmlectotia  alicnfus  in  qiiovis  collejjio  pu^ilice  legentls  cum 
inuncre  suo  cijn;iin);at.  "  The  I'rxifesatjr  »i>all  rrsi<le  wilhin  the 
UaWcraiiy  daring;  six  months  at  leaal,  ht  each  acadenkal  year, 
between  the  lirM  day  of  .September  anil  the  ensuing  f\tA  day  of 
Jaly.  He  aball  itctttie  in  two  at  lout  of  the  three  Univer^iiy 
teroMk  Hi>  leclofea  thall  extewl  fiwr  a  period  not  less  in  any 
lenn  than  MX  wctlci,  and  not  lea*  in  the  whole  than  fuurteen 
week',  and  he  ihall  Ice  nrettwke  at  le.ist  in  each  week.  Tiie  Uni- 
vetaitjr  Observatory  shall  1>e  open  for  eit;ht  weeks  in  each  term, 
and  M  auch  other  times  an  )  lor  such  hours  as  the  Univeruly  may 
by  statute  delermine.  The  Savilian  Profc»sor  of  ;Vs(K>nomy 
shall  have  the  charge  of  (he  University  Ohscrvalory,  aod  shall 
andertaLc  the  per*onal  and  regular  su|>«ivisi  in  of  the  same,  anil 
of  the  several  demor«ir»IOT^  and  olhcT  assislanis  e'.i;l  iy'-l 
therein,  and  shall  be  lesponsihl^'  for  all  the  work  catnc.J  un 
ihere.  The  cmolumtnls  of  the  I'.ofessor^hlp  as  deletini-ied  liy 
iiattite  arc  as  follows  •-  H?  r.hall  lie  entiiled  lo  th-j  emoluments 
iio«r  assigned  ti:  the  i'r.  II-:,-.  .r-h  |.  i-vH'l  ii-nivcii  from  the  bene- 
faction of  Sir  Henry  SaviU'.  Kniyjjs.  tji  Ui>n\  the  University 
Chest  ;  and  shall  receive  in  addition  ih';  cm'^lumcnts  appropri- 
ated to  the  I'rofetiioisliip  by  the  itatules  of  New  College.  The 
total  aanonnt  of  all  these  emoluments  is  at  preteni  4^850  a 
year.  Applieatfams,  to);etbcr  with  «nch  papers  as  the  candi> 
•(nie  may  dcaiic  to  Mibiiiit  to  the  etceloia,  muat  be  acnt  to  the 
Kcgistrsir  of  the  Uflivercliy,  Chmadon  BoUding,  Oalbrd,  aa  or 
i«;fore  October  jt,  1S93 

.\KK,\NGEMRNTS  have  leco  cumplcle<l  for  the  seventh  sessiofi 
>  f  (he  Edinburgh  Summer  Mcclii'^,  which  begiits  on  loly  31. 
arnl  lasts  throughout  Auguat.  .'^mong  the  lietter  known  Icciaiers 
ate:— M.  Edmomd  DeaMUo<,  \r.  fvi!  Desjardim,  Pmf.  Patrick 
Ccddet  (who  will  treat  of  oonte<»)K>iary  srjcial  evolution).  Prof. 
IJmd  M'Xgan  (eiv'ine  a  coune  of  cumparm'ive  psychology — 
lierhaps  tbeftrvtofittkiml  in  nriiain).«nd  Mr.  Arthur  Thornton, 
iliscussini;  Inooomics  aiui  evolution.  A  course  on  the  history 
and  principlrs  of  the  sciences  w  ill  be  conducteil  by  I'rof.  Cargill 
Knott,  Dr.  Charles  D.Miglas,  and  others.  .\  characteristic  feature 
will  be  the  series  of  studies  entitled  '"  .\  Kc.;ional  .Sjrvcy  of 
F.diniwrgh  and  NeiijhSoarhoid.''  .Xmonj;  other  subjects  are 
I'hysiolot^y,  Modern  liistory,  Education  arwl  EI<K:uiion,  arnl 
ihete  wiU  be  practical  claucs  in  Uolaoy,  Zooltgy,  and  Geology. 
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Work  will  he  continued  in  the  seminars  and  the  studios,  and  ■ 
I  ew  departure  it  the  coune  of  i>io)d.    Wbite  the  (tiideat  i» 
^  obvioDsly  invited  to  seiioul  work,  ft  pleasant  KUef  it  praoiiiid  ift 

\  the  shape  of  excursions. 

I  The  New  VoiW  jVaiifu  sajs  [hat  on  June  14.  nl  ihc  Univrr- 
'  sity  of  Vir^jinia.  for  the  fir>t  time  in  its  hi>tor\.  a  cciti- 
!  ficate  of  attainment  'juabfyinij  for  graduation  (in  the  School 
of  Pure  Mathcmalicst  was  given  to  a  womiu",  Miss  Caroline 
Preston  Davis.  Miss  Davis,  while  cicclu>lcd  from  the  lectures, 
had  inkcn  successfully  the  same  cx.^n.inalions  on  Ihi"  ssine  dsy 
with  the  male  students,  but  "  in  n  i^epariite  room  "  in  ',  i-  itir 
request  of  the  Chairuinn  of  the  I'  acnUy,  the  j^rntuaiiiij^  cl.iit.,  in 
a  b.idy  handed  the  ccitificate  to  her. 

Some  y^ars  s«^o  (writes  tlie  .Ail.jhb^d  Pioni-r  .\tait\,  (he 
Senate,  or  iIm- ^yri  I  .       of  the  University  of  Madia's  promnl- 
g.itcd  a  rulL'  Hut  .lay  ejcamii  er  who  failed  to  send  in  his  marks 
by  a  certain  fixed  da'e  would  l>e  fined  30  rupees  far  each  day's 
,  delay.    The  Synr!icate,  however,  refrained  from  acting  on  thit 
I  remarkable  ru'c  until  this  year,  when  its  sense  of  bnmonr  was 
too  strong  fur  it,  and  it  determined  to  carry  its  lillle  joke  to  iti 
concloaton.    A  nambcr  of  eaamioera  wen  accordingly  fined. 
One  gentleman  earned  a  fee  of  IfO  rupees,  bat  he  was  fined 
2ootupeCt,  and  received  a  pay  hiti  for  10  rupee*.    Hnterini;  into 
the  spirit  of  the  thins,  he  rctumcd  this  amoant  m  the  Resisfrar 
as  a  present  to  the  Univrri  ty,  and  |>oisil>ly  it  will  be  invested, 
and  the  pro(rec<!s  <levo'ed  to  the  purchase  of  an  infinitesimal 
med.il,  as  the  custom  is.     Put,  seriously,  it  is  nios^  rcgrttlablc 
that  the  Syndicate  should  deliberately  degrade  its  examiners  in 
this  wiy     Surely  it  i<  p<niible  to  find  a  sutTicirnt  number  of 
gen-lLiiiLD  i\  ho  can  be  tiuited  to  do  their  work  with  such 
proiDpines^  as  is  dmpatilile  with  fairre>s  lo  the  candidate,  and 
tnore  than  this  the  Senate  C9nn<  I  desire.     If  an  examiner  is 
guiliy  of  great  delay,  the  remedy  is  "-imi'le — do  not  appoint  him 
I  again.    Itiit  lo  trriU  an  examiner  like  a  careless  domestic  is  as 
,  ia>ulling  to  hirn  3>  it  is  undignified  on  the  pan  of  the  Uaivetsiiy. 
I      Ml.   i  .  \V    (.AMMit.,  H.Sc.  (Victoria),  formerly  Hishop 
'  Berkeley  Rcseaich  Kellow  in  Zo<do|iy,  has  been  appointed  to 
I  the  pist  of  Assistant  Lecturer  ard  UcmONBttatOT  ia  Zoolofy  It} 
the  Owens  College,  Manchestir 

UlsHor  flRKKFLtY  Research  FellowOdps  has  been  awarde«l 
by  the  council  a  !i  follows:— II.  U.  Pollard,  M.  A.  (Oxon.),  in 
Zoolojfy ;    Albert  finfFilis,  M.Sr.  (\ict.),  in  Physic*;  J  A. 
ilarker,  U.Sc.  (Tubingen>,  in  Physics;  Itevan  lean,  B.A., 
I  H.Sc.  |Lond.)*in  Chemistry;  and  a  Fellowship  has  been  re- 
'  newedto  Stanley  Dnnkerley,  M.Sc.  (Vict.),  in  iCngineering. 


1  SCIENTIFIC  SERIALS 

i      lUt'.Utm  of  thr  Xr.c  Yjri  .)f,tfi,  'ini'u\j/  S^  i.fv,  Vol.  ii.  Na  9. 

I  June,  1893. — The  mechanics  of  the  earth's  atmosphere  i»  ft 

I  collectiaa  of  translations  by  Clevelnn  I  .\l>bt  Ipublished  by  the 
Smithsonian  Institution,  1891,  32.1  pp.  8vo).  .\n  account  of  it  is 
furnished  by  K.  S.  Woodward  (pp.  199  Jo;).  1  lir  v  lnmecon- 
lains  twen'y  1  r«,  all  but  two  of  which  were  published  orijfin- 
.1  U  ill  ihi-  i.ciiu.iii  language,  I  li-  m  ening  paper  is  by  llapcn 
(1S74),  then  loliowi  the  classic  m< m  iir  by  Ilrrlmholn  ( 183S), 
with  f^ve  others  by  the  same  auilnr.  Then  comes  the  exten- 
sion of  one  of  the  kst  cited  papcr<  by  Kirchhoff'  ifit>9  ;  we  ihen 
have  five  memoirs  l>y  Olierhcrk,  a  paper  by  Hcrli  :  three 
papers  by  Ik-rold  {iSSS-iSSg},  a  paper  by  Lord  Raylcigh  (1890, 
on  the  vi'bra'  ion  of  the  atmosptiere),  and  papers  bf  Margules 
(tSoo)  and  Ferrel  KtSgfi).  h  will  be  readily  inrerrcd  ftom  iMa 
outline  that  Mr.  Abbe  bat  perCaemcd  a  won*  of  piime  import' 

I  ance  to  nmthematteal  meteonlcsnts.  Dr.  T.  S.  Fiake  (pp.  M«< 
2ti)  Alto  ^Tes  anoMlitie  sketch  of  mathematical  investiga. 
lions  in  the  theory  of  talaes  and  prioe«,  by  Dr.  I.  Fisher 
(reprinted  from  the  TrantaetioM  of  the  Connecticttl  Academy, 
July,  1893).  The  number  cloiei  irith  a  few  brief  no'oa  and  a 
list  of  receat  publication*. 

IViehmamn's  Annattn  Jer  Phy^ii-  un!  Chfutt,  No.  6.— 
On  the  dctermin.ilioii  of  eircttical  rc^istanccs  hy  means  of  alter- 
naliog current-,  by  F.  Kohlrausch.  This  is  a  minute  study  o( 
the  errors  involved  in  measuring  li'iuiil  resistances  with  alter- 
nate currents  and  the  telephone.  For  prjtassium  chloride  solu- 
tion between  cte.m  pla'.inum  electrodes,  ihc  error  by  which  ihc 
resistance  of  the  liquid  was  found  loo  great  remained  below  I 
percent,  so  long  as  the  product  of  the  resis;.iT)ce  in  ohms  and 
the  surface  of  the  electrode  in  sq  cm.  did  no:  fall  below  250. 
la  cues  of  high  reaiataoce,  luy  100,000  obms,  when:  .MM. 
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IkMljr  and  Fovnerean  fiikd  altogether  to  obtab  eonilstcBt 
lenlts  thoe  majr  be  wcured  by  tuing  cettain  precaationt,  tucb 
ptacfog  the  in<luclion  coil  at  a  «ufficieot  distance  (i  n>.  at  least) 
fraal  lb*  bridge,  directing  iis  atis  perpendicular  to  that  of  the 
rheostat,  and  placing  the  telephone  perpendicular  to  ibe  lines 
of  force  of  the  induction  coil.  In  the  case  of  water  and  very 
dilute  solutions  the  electrostatic  capacity  of  the  cr  nfainlni;;  zrW 
isaiourceof  ditturbance,  which  may,  bcw  vc.-,  I  r  Dijii-Liited 
by  in'rii  (neinit  a  «mall  condenser  of  a>lju<lil>le  capacity. —  i  he 
tcni[itTaturL-  tot  lfiLicnl  of  -.ho  liiclcclnc  cunatant  of  pure  water, 
by  V.  I  Iccrrt.i^rn.     Tins  «n,  wirh  a  kind  of  differ* 

ential  trlirttrLinn;l<;r,  in  w)iii;h  two  i  ti'ill'.-j  Wfte  Mi-l'fivlt-il  liy 
onewuc  in  twfi  elcclr  im^'t^^  .irrani;cii  VLr;ically  'jnc  .^^J.lVl•  ihe 
o:her.    The  needles,  U.c  vt-vst-l,  ;ii,<i  out   [air  i  ach  i>!  the 
quaJiauis  were  joineJ  lu  unc  puint  tii  a  cunstant  voliaic  tiicuil, 
and  the  other  pairs  to  two  other  points.    The  lower  electro- 
meler  was  alternately  empty  aod  fitlcd  with  raue  water.  Under  ; 
tbcM  drcanctaiicca  liie  nuo  of  the  aeatlbiUtMt  wis  lavenely  at 
Ibe  lalio  of  the  ■qnaret  of  the  difliereocca  pf  potcaiial.  The 
value  olitained  fur  K  wat  80  878  -  0*362  (/  -  17),  whcN/  ii 
the  icmpeiaturc  of  the  water  in  degrees  centigrade.— Polatriatns 
eflects  of  the  refraction  of  lights  by  K.  Kxner.    Glass  gratings,  | 
necessary  in  order  ta  obtain  a  aulnciently  large  angle  of  difTrac- 
lion,  have  the  disadvantage  of  producing  polarisation  cfTects  I 
due  to  change  of  medium  in  addition  to  those  due  to  difTiac- 
ttiin.    Thi«  (lifTicnlty  was  overcome  by  atlaehing  the  cdI  sitt face 
lo  .1  semi  €)  liti  Iricai  lens  by  a  drop  of  oil  of  the  s.inic  rch     i  vi- 
index.    The  polarisation  eflecti  show  a  fair  agrcemeot  with  \ 
StokA'aooalna  law.  ! 


SOCIBTIES  AND  ACADEMIES, 

London, 

Royal  S'jciety,  Jurn:  S.  "  The  Process  of  Secretion  in 
the  skin  of  the  Ctmim  n  Iicl."  Iiy  E.  \V.i>  m  r.iJh  Rcid,  Pro- 
fessor of  Physiology  in  I' tlivcr-sily  Cdllri^r,  Inuulfc. 

Hy  special  atleoiion  tr:.  the  ci/r.dition  of  ihe  lisli  at  llic  time  of 
fii.iliuli  'if  then  ".kins  I'.jt  hiitKU.j;icaI  invcsti^j.i'.ion,  the  iiulInT 
has  succeeded  in  oUliiiiiiuj;  picture*  of  the  van  .ti»  pliftset  ol 
\i-i  it-t(iry  action.  The  towtst  phase  of  activity  was  obtained  by 
reudering  hybernating  fish  suddenly  rooiioolcu  by  a  succeikfol  | 
uanafiaimi  of  iho  flMduUa,  aad  tna  naoviMakin  bafoi*  n- 
CO  very  from  "tbodi "  admitted  of  reflea  •cctetioa.  The  Xighul 
pliase  oTiecTdory  actwn  wh  prodooed  by  aitificiat  itfrnolation 
of  the  intact  anmal  by  the  vnponr  of  dilofoliMai,  bf  Iknidita- 
lion,  or  by  simply  al]Q«ln|  n  ptlhcd  matter  eel  to  "aiiroe  " 
after  recovery  from  tbc  pnmary  **ahodi."  The  Miowing  are 
the  main  conclusions  : —  | 

(l)  The  secreting  elements  of  the  epidermis  of  the  common 
eel  consist  of  eoblet  cells  and  club  cells,  both  direct  descend- 
ul*  of  the  cell*  of  the  pali»adc  layer.  The  former  supply  a 
mucin,  the  latter  threads  and  a  material  appearing  as  tine 
granules  in  the  slime. 

(2>  The  Rn'ilct  cells  c  >iilaiii  ttuRin  ^;r.in-.i1cs.  nnil.  after  teach- 
in;'  the  suilac-  ilucbargir^  their  load,  are  capil'!e  of 
undcrt;  iini;  rt-jjeneialion  by  tli  of  the  pri)!i>]ih»>!iii<:  fuut  and 
re-foi man  -n  of  tn.ic.n. 

(3)  The  ihrtjidi  of  ihc  slime  rc»cmLik  those  uf  Myxine 
glutitiem,  but  are  usually  of  finer  texture.    As  in  Myxint,  they 
are  developed  from  the  club  cells,  but  there  are  no  special 
glaadtilar  iovol«tloi»  of  (be  epiilarniia.  The  cinb  eella  of  ' 
JVrrmr»m  /t$imatilu  alao  itipphp  lUme  threads.  ' 

(4()  The  graaalar  natetial  of  the  alfane  it  the  contents  of . 
ecaicolar  spacca  developed  in  the  dub  cells  in  Ihe  immediate  ' 
neighbourhood  of  their  nuclei,  and  is  set  free  enclosed  in  a  ' 
lattice  work  developed  by  vacuolation  of  the  surrounding 
material,  and  finally  extruded,  carrying  with  it  the  original 
nncletu  of  the  dub  cell. 

(5)  The  remainder  of  ;hc  club  cell,  after  eximsion  of  Its 
vesicle  and  nucleus,  bccf  nio  a  spirally  coiled  fibeCi  vllich  | 
finally  breaks  up  into  the  title  libriU  of  the  sli.ne. 

(6)  Severe  stimulation,  especially  by  the  vapour  of  chloroform 
ap(>lied  to  tbc  intact  animal,  causes  so  sudden  a  development 
uf  the  Coiled  fiDtes  from  the  club  celU  that  the  surface  of  the 
epidermis  is  thrown  off  and  the  secretory  products  set  free  tn 
massf.  This  process  is  of  reflex  nature^  loeaimiUr  esdUUioa 
applied  to  excised  «kin  is  without  etTcct.  I 

(7)  A  system  of  connective  tissue  ctlb,  distinct  from  chroma-  , 
topbores,  exists  iu  (be  epidermb  developed  from  ceila  which  are 
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direct  descendants  of  lencocytcs,  and  which  can  be  tnwed  frooi 
the  Uood  vestcla  of  ibe  coriam  through  the  baiencat  nMin> 

biane  into  the  epideimis.  The  number  of  Iheae  «and0in( 
cells  in  the  epidermis  is  greatly  increased  by  atinvlation,  pro- 
bahly  with  a  view  to  providing  subsequent  support  to  the 
sccretoty  elements  during  regeneration. 

The  paper  was  illuttratd  tqr  phato>inicMcnipbic  lantern 
itidca. 

June  15.— "On  the  Ratio  of  tbe  Spedfie  Heats  of  the 
Paraffins  aod   their  Mooohalogen  Derivatives,"    By  J.  VV. 

Capstick,  ri  Sc  /Vict  .  T!  A  (Cavb.).  Schoiw  and  Conttf 
Trotter  Student  iT  Triintv  Tniiege,  Cambridge.  Comnranictted 
by  Prof.  J.  J.  Thomson,  K  R  S 

The  object  of  the  cxpenmcnts  was  to  throw  light  on  an  ob- 

score  point  in  the  kinciic  theory  of  gases,  vir.  the  (1i:lrihation 
ol  cncrj^y  in  the  molecule. 

Ktuiii  Ihc  ratio  ol  the  spec:!ic  hcatr.  we  can  ciKiiLiie  the  rela- 
tive rates  of  iiicrease  of  the  internal  eiicri^v  and  the  energy  of 
translation  of  the  molecules  per  degree  riM:  of  temperature,  by 

the  wel1>haowB  formula,  B  ^  i  -     —  .  ,  whcwyiitlMiatie 

of  the  st'ecific  h'-ati  .it:d  ^  the  ratio  of  the  rale  of  InCKiie  of  the 
internal  to  that  of  the  transl  itional  enerj;y. 

Til  (luler  lo  iiial.c  the  icsult^  compaiabie  it  »a<  decidnl  (o 
kcegi  the  Iran^latiudal  energy  i.k>ii»lARl  Uy  u  uckiii);  aI  3.  constant 
temiwralure — the  temperature  of  the  room. 

Ihc  ratio  of  the  specific  beats  was  calculated  from  the 
velocity  of  sound  In  the  giici^  TMe  waa  delaratined  by 
Kuodt  s  metbodi  a  donble-tndnd  fbrai  of  apparatna  afanilar  lo 
that  deacfibed  in  Ajgf.  Aim,  ^kL  cxuv.  being  used. 

Tlw  caknlation  rcqnbet  the  density  of  the  gas  to  be  knomt, 
a  eIrctUBStance  which  makes  the  method  very  sensitive  to  small 
amounts  of  impurity.  Regnault's  value  of  the  dend^  was  u^rd 
for  methane  and  the  theoretical  value  for  ethaoc^  an  aaalysia  of 
the  gas  being  made  after  each  experiment  lo  ttctafoine  IM  cor- 
lection  for  the  air  that  was  unavoidably  present.  All  the  other 
gases  were  freed  from  air  by  liquefaction  immediately  before 
hting  admitted  tnto  th<«  ap;  aratii*.  anrt  the  vapmjr  density  of 
the  ivialcrial  in  the  v'ale  in  wliith  1;  wa^  ii-ed  was  determined 
by  a  modified  form  of  Hofm.inn's  apparatus,  which  j;ave  reitilfs 
concordant  to  one  pait  in  a  thousand. 
Tbe  (orroiila  oscU  in  calculating  the  ratio  of  the  specific  heats 

,  =  . -408  X  p. 

\\ic  la«t  fac?or  bcinjj  sdded  to  the  ordinary  formtjli  to  correct  for 
the  diver,:enie  of  ihc  (;as  from  I'.o^'e'a  Law. 

Tile  correction  15  nh(ati:eii  -it  once  by  putting  in  the  uiii.itirtn 

—  -  yv'  1^  .'  j  '•^'^  value  of  ^"^J^givCO  by  theequation 

i  lum  the  vapuur  density  delerininalions  a  cuive  t»  con- 
stmcted  giving  /v  in  terms  of     and  the  slope  of  this  curve 

at  any  point  gives  ihc  value  of  ^'(/r-)  in  arbitrary  urjits.  Divid- 
ing by  the  correspuuding  vaiue  of  /  in  the  same  units,  we  obtain 
the  amount  of  Ihe  correction. 

The  correction  incrcajcs  the  ratio  of  ihe  specific  heats  by  from 
I  to  3  per  cent,  in  most  cases. 

Observations  varying  in  number  fioa  ihiee  lo  nine  were 
madn  00  each  gas,  tbe  extreme  mime  of  tb*  valnet  being  t  per 
cent,  formarsh  gas.  i|  per  cent,  for  imlhyl  iodidei  as3  I  per 
cent.,  or  less,  for  the  rest 

The  mean  values  of  tbe  inlio«f  Aeajpecilic  beats  ai«  ihowsi 
in  tbe  foUowii^  table :— 


..  CH. 

■  "JIJ 

Methyl  chloride  ...   ...   ...  CH,CI 

1-379 

Methyl  bromide  ...   ...  . 

..  CHjBr 

' 

Methyl  iodide     ...    ...  . 

CH,I  , 

Ethane                                C,!!.  . 

fiSa 

Lthyl  chlotide   

..     CjHsCI  . 

I'tfy 

Kthyl  bromide   

..     C,H,Br  . 

i'iSb 

Propane   

I  1 30 

Normal  propyl  chloride 

.  «c,n.ci 

I  sopropyl  chloride 

nay 

Isaptopyl  bromide     ...  . 

..  «C,U,Br 
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Fro-n  this  table  we  h»ve  tlie  re»ult  that  iht;  canes  fall  into 
four  craup»,  ibe  measbcrs  uf  any  uae  grou))  liaving  within  the 
litttti  of  expcrimotitkl  emr  the  vmm  niiio  of  ih«  tpecific 


These  groups  are— 

I.  Methane. 

II.  The  ihnc  nMhyl  fiOdtpoKntk. 

III.  Ethuw  and  k«  derinnvet. 

IV.  I'ropane  ami  it*  <ieri*aii¥ei. 

If  the  mciiil)ers  of  a  Rrojp  hive  the  same  ratio  of  the  specific 
heals,  Wu- kn  -w  that  the  ratio  of  the  in  ernal  energy  ab'urljeil 
by  the  molecule  to  the  total  cncra;y  aSwrbeJ,  per  decree  rise  "f 
leoiperatVTe,  U  the  umcfor  alF.  Ilrncc  we  have  the  result 
thftt,  wiih  the  single  ecception  of  manh  ibe  compoand^ 
with  liniUr  formuKt:  haire  the  taoi*  eaergf-abwrbiaig  power,  « 
remit  which  supplies  «  tiak  of  %  fchid  much  needed  to  coanect 
the  graphic  formuU  of  a  gat  with  the  dynatateal  properties  of  it* 
Rinleculet. 

From  the  cnnclaMon  we  have  rca^hfi),  it  follows  with  i  Iiuh 
degree  of  probability  that  th-;  atoim  which  can  be  irccr.  h  m.'ol 
without  effect  on  the  ratio  of  the  specific  hea's  have  iheitiseives 
ihe  s^me  enert;v  ab-<orbin;j  power,  their  miis  and  o:her  special 
peculiarities  bnni^  r>f  n  >  coti*r()jence.  Further,  the  anomalous 
liehaviour  of  mtthin'-  c  tnfirms  what  was  clear  from  previous 
(letermiaationt,  namely,  that  the  number  of  atoms  in  the  mole- 
cule is  not  in  ii«elf  ttulTioieol  to  fix  the  distribution  uf  enrrj;/, 
anJ  iUKKCSls  that  fterhap-i  the  configuration  i>  the  s«lc  deter- 
iDiaing  cause. 

If  this  ii  »o,  it  follows  that  ethane  and  propinc  ii*vc  the  same 
confij^uralion  as  their  raonohalo^cn  derivative-:,  but  thit 
methane  differN  from  the  methyl  compound*,  a  conclusion  that 
in  no  mvf  miAieta  with  the  Kymmeiry  of  the  graphic  formulx 
of  methaao  and  its  deriTatives,  for  this  \\  a  symmetry  of 
reactions,  not  of  form. 

"On  Intrrference  Phenomena  in  F.lectric  Wave*  pauing 
through  di  '  ivi!-  I  iicfcoei'ies  of  .  t  rv:r."  By  G.  UdDJT 
V'u't.    Commumcated  by  Prot  G.  Cafcy  l  oiter,  F.  R.S, 

In  dw  spring  of  1889  Prof.  j.  J.  Thomjon  puMithed  *  a 
dcscripnonof  some  espeiimeots  made  by  him  for  comparing  the 
KtiataiMea  of  eleetrolitca  to  the  |iM*>ge  of  very  rapidiv  atlemat* 
ing  cnntnis,  the  method  comistmgm  comparing  the  thickaeiaes 
01  layen  of  diffimnt  electrolyte  <  which  were  equally  opaqne  to 
Heitilaa  radiation.  Daring  last  winter  I  made  trial  of  an 
arrangement  identical  in  principle  but  more  completely  analo- 
gous to  Hughe*'  induction  balance.  The  method  seemed,  huw- 
e«er,  to  olTcr  several  difficulties  and  disadvantages,  and  finally  I 
adopted  ano  her,  aho,  one  may  say,  analogi>as  to  iVof.  Thorn- 
son's*  toavnacb  as  it  mcasarca  trantparettcies,  bat  in  oatward 
appearaaee  eomplelely  diflimnt  from  hia. 


The  wires  B,  F,  D,  about  1  mm.  diameter,  were  spanned 
6  CO),  apart,  tf  these  twiret  be  tnadc  toj  short,  a  wave-train 
emitted  from  B,  B'  mayieach  the  electrolyte  jr|,  or  the  btidj;e  O, 

•  be  reflected,  and  return  to  B  before  the  primary  has  practically 
;  d<ine  oKiltating.   If  this  ocenr,  the  stale  of  the  seeoadarp  wa 

•  nffSeci  the  primary  as  in  an  alteraate  catrtnt  tiusfomaK  if, 
however,  B.r.  be  made  longer  than  half  the  effective  length  oT 
the  wave-train,  the  rejected  waves  will  not  reach  B  aniil 
the  primiiy  oscillations  have  j)ractica1Iy  come  to  re*t,  attd 
under  these  circum<tances  the  I.itter  will  know  nothing  about 
any  alternations  in  the  secondary  at  or"beyond  .r,.  This  reaction 
of  the  secondary  on  the  primiry  had  been  first  noticed,  anJ  to 
a  se'ious  extent,  by  llerr  J.  Hi'Tr  van  '^Iii'Ier '  with  an  exciter 
of  the  type  use<l  by  Ulonul  t 

In  the  actual  apparatus  the  wires  were  at  F,  run  nit  ilir-)at;h 
a  window  in  a  loop  of  about  50  m.  circumference  r  mn  l  the 
l.iboraiory  garden.  They  re-entered  the  room  at  Fjand  then 
run  vetiically  throu;;h  the  vessel  for  containing  the  electrolyte. 
The  circuit  was  completed  by  another  loop,  F^F,,  50  m.  long, 
round  the  garden,  re  entering  the  room  al  I  v  mn  scting  lotne 
electrometer  at  E,  and  bridged  at  D,  2  23  m.  =  i  \  fram  the 
electrometer.  Aoe<Mding  to  the  resewcbes  of  Bjeikncs  {la.  tU.) 
ihe«  dimensions  shouU  besnSdrat)  tiridi  the  present  appanlns, 
to  iiievcni  any  sensible  reaction. 

Trie  cleciromeier  was  the  same  one  as  that  used  liy  Bjerkncs 
in  his  researches  in  (he  same  laboratory.  It  is  a  simple  qttad- 
rant  electrometer  with  only  one  pair  of  quadrants  and  an  un- 
charged aluminium  needle  of  the  usual  shape  suspended  hy  a 
quartz  fitire.  One  quadrant  is  connected  to  each  wire.  The 
needle  taking  no  nc:  -t-/  r.f  lign,  elongatioas  ate  simply  pro> 
pjitional  to  the       :n:c,,'r:il  of  the  energy  1  first  throws,  not 

s'ri'ly  i'ir'^-rli'ins  ^ire  if.i  l. 

Wiri  lit.  i  -  j  u-  wure  used  for  holding  the  electr  j'yi.  . 
Tne  wifcs  were  run  vertically  through  holes  drilled  in  itic 
bottom  of  fhi  ;  ir,  into  which  they  were  cemenletl. 

Several  IriuU  were  made  of  this  apparatus  wiih  dilu'.e  solutions 
of  copper  sulphate.  Keadrngt  were  taken  in  pairs  alternately, 
with  no  solution  in  Ihe  jar  and  with  some  given  thickness; 
lunaliy  about  ten  readings  at  each  point.  The  ratio  of  the  trans- 
mitted intensities  so  obtained  was  determined  for  several  points 
!  and  plotted  as  a  enrvc^  Some  5  or  6  cm.  of  electrolyte  snut  the 
maBimnm  thielioeas  that  coiild  be  used  in  these  first  experiments. 
The  cnrves  so  obtained  for  these  badly-conducting  solutions 
always  differed  sensibly  from  the  lo^-arithmic,  and  the  more 
so  the  more  the  solution  was  diluted.  If  the  mean  log,  dec 
over  the  whole  thickness  was  taken,  the  corresponding  value  of 
il.e  specific  conductivity  appeared  extremely  high. 

h  .ippeared  likely  that  these  irregularities  might  be  due  to 
interference cHccts  analogous  to  Newton's  rings  (by  iraosmisstoo), 
or  the  phenomena  of  *'  tUa  plates,"  partleiilarly  in  view  of  the 


rie. 


Let  .AS.*.  U'.)  .\  I  lertx  exciter,  and  b,IJ'  aecoad.try  conductors 
ilniilar  to  the  primiry  from  which  a  pair  of  lone  wire«,  stretched 
l>ar.ill«l  to  each  other,  are  led  off  to  a  considci.iljlc  l.^'ance. 
<"Jae  may  regard  (he  wires  simply  as  guides  for  lidtaUon, 
which  then  traveli  st'niL;ht  up  space  between  them.  If  we 
run  these  wires  far  a  ccnaui  Icn^lli,  /,  through  an  electrolyte, 
the  radiation  will  have  to  traverse  this  and  will  be  pnrtlyab- 
sorbed.  If  an  electrometer  be  coaaected  at  E,  a  quarter  wnve- 
lengtb  iimm  Ibe  bridge  at  the  end  of  the  wife%  tmdings  taken 
wiib  vnrtena  thlekncme*  of  eleetvolyte  should,  according  to  my 
expcdatieae,  mve  n  logarithmic  entve^  from  which  the  specific 
re»lstaiice  woiud  be  at  once  caknlaUb 

Tfao  actmd  dhneosicnn  of  the  eaciter,  te.,  meciel  were  the 
some  aa  those  ns«  by  Bjerknei.* 

A,  A  ,  II.  B' circular  zinc  plates,  diameter    .    40  cm. 

I':>t.Tri.«  from  A  to  II   3©  i> 

Lenj:-h  of  wire  ASA  {2  mm.  diameter)  .  .   200  „ 
Wave  Itngth,  K  900 

'  "Roy  Soc.  Prot,"  vol.  ilv.  p.  lOg,  i9J>. 
3  Ifudrmamn't  /tmiuUtm,  vol.  aliv.  f.  jij, 
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iciults  obtained  ja^'.  prcvinu^ly  Ijv  Mi,  I.   H.  H  iil  ii;  in  tliesame 
laboratory.    I  con»«.iucuily  desired  to  in»  i.-.;i ;  itc  I'  lr  such  inter 
ferencc  phenomena  over  as  ^reat  a  thicknr,.  uf  lIll  r  iiyie  a* 
the  absorption  would  permit  of  iiiing.    Distilled  water  ofi'.-red 
itself  naturally  a^  ths  I  l-si  cleclnjlyle  for  this  purpose. 

For  the  coutainia^  ve»ei  a  glass  cylinder  114  cm.  bigb  was 
used  :  the  internal  oiametcr  vtticd  ioaewhit,  bat  wntaDoat  la 
cm.  at  the  narrowest. 
With  this  apparatos  a  eeriet  of  observatiooa  were  made  for 
I  vaiiottsthiekneises  of  distilled  traier.  Tocover,  as  iuaspoesible, 
I  izn^larities  in  sparking,  readings  were  now  taken  in  pair« 
!  alternately  at  the  p^int  to  be  determined  and  some  other  point 
taken  for  the  time  as  the  standard  ;  it  would  have  cRoeed  too 
great  delay,  and  consequent  in-egularily  in  the  eflccliveaess  of 
■  he  spaiks,  were  all  the  water  to  be  siphoned  out  between  each 
pair  of  readings.  As  before,  ten  or  twelve  readings  were  usually 
taken  at  each  point.    The  throw  obtained  with  do  liquid  wa< 
also  always  taken  a.s  unity. 

As  a  specimen  of  the  usual  spark  variation-,  the  following 

'  Ooctor-l>ik>trt;iiiof>,  n<>nn,  Jjn.  i9^i,  p.  ai. 
'  •  Cunft.  i(tH<i.,  vol.  caiv  ,  p.  fSj,  fti.  iS^i. 
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serin  of  readings  for  the  detenuinitioa  of  the  ihrow  wiih  55  cm. 
water  wiih  reference  to  40  coj.  will  serve.  Tha  series  i«  i»ken 
qoite  m  ran  loni  from  the  others. 


4<j  cm. 

t<  cm 

46  

 1 1  4 

49  

 n  4 

50  

 IfO 

41  



43  

 US 

39  

 1 1  2 

40  

  II-6 

4-3  

 '  <  4 

46   

 IO-4 

44  

 II -J 

45  

 104 

46  

 100 

The  leadinK*  arc  grouped  sepiraleljr,  hut  it  will  be  under- 
stood that  they  were  taken  in  iiiiri  alternately. 

The  complete  rcsjli-i  arc  i;iven  in  the  curve  (l-'ii;.  2).  It  i< 
seen  that  for  such  a  poor  coniludor  as  distilled  water  live  iuter- 
ference  completely  niisks  the  absorption  effects.  The  inten»iiy 
of  the  transmitted  ray  doe*  not  s'eailiy  decrease;  oa  the  con- 
Irary.  far  more  may  be  tranMiiitlcd  thiouijh  a  thick  thanthroufjh 
%  thin  layer  of  ihi  abio:l>cnt  ni^ilium.  The  iransiuission  follows 
the  same  general  law  as  for  Iijjht  with  a  thin  plate  ;  we  aro,  in 
faC,  dealinj;  wih  a  "thin"  plaie— a  plate  whose  thickncsi  is 
comparable  with  the  wavc-IengtJi.  The  intensity  of  the  lran<- 
mitted  ray  i*  a  mmimum  for  a  plaie  \K  thick,  a  maxijium  for  \K 
ihick,  a  minimum  a^j.iin  for  J^,  and  so  on. 

The  point",  on  the  curve  round  the  maximum  at  J\  are  some- 
what irregular,  and  the  two  maxima  do  not  absolutely  agree. 


Excluding  the  Russian  physicist  as  a  negligible  majority,  it 
will  b.-»een  that  my  value  of  «  is  xomewhat  low.  The  cause 
may  lie  in  the  f.tct  that  not  the  whole  of  the  field  surrounding 
the  wires  lies  in  the  water. 

Tne  uncertainty  due  to  this  stray  field  might  be  easily 
avoided  in  one  way,  namely,  by  making  one  wire  into  n 
tube  surrounding  ilie  other,  and  u>ing  this  tube  also  as  the 
jar  for  the  electrolyte.  This  was,  in  fact,  the  arrangement 
originally  intended  to  be  adopted.  Several  disadvantaces 
attended  it,  however,  and  led  to  its  Eaal  rrjection  in  favour  of  the 
simple  wires  and  glass  jir.  First,  such  a  condenser  reflects 
under  all  circum<lance5  ik  considerable  portion  of  the  incident 
energy.'  Secondly,  the  vailatitm  of  the  (Obiiion  of  the  top 
surface  of  the  electrolyte  relatively  to  the  top  of  the  jar  would 
intioduce  fresh  iaterTerence  phenomena.  This  appeared  directly 
from  the  work  of  Mr.  Barton  to  which  I  have  already  had 
occasion  to  refer.  Luily,  the  large  surface  of  metal  io  contact 
with  the  liuu^d  would  render  distilled  water  rapidly  impure. 

This  inv^iigation  was  carried  out  in  the  Physical  Instiluie  of 
the  L'.iiver-iiy  of  Ujnn.  I  desire  |>arlicularly  to  ex|iiesa  my 
thank*  to  I'rof.  Hertz  for  his  most  useful  advice  and  suggestioiw. 

Chemical  Society,  June  1.— De,  .\rmstrong.  President,  in 
the  cliair.  The  following  papers  were  read: — On  izi-com- 
pounds  of  the  onho  series,  by  K.  Metdola,  E.  M.  (law-kins, 
and  F.  li.  DurU.  The  constitution  of  the  onhazo-compound^  i< 
still  unsolved  owing  to  the  contradictory  results  obtained  by 
difTereiit  investigators  using  different  method*.  The  ita-^- 
naphlhoN  have  been  represented  by  the  formulx  X  .  I>fH  .  N  : 
C,|,II,  :  O  and  X  .  Nj  .  Cj^H^  .  OH.  TTie  principal  evidence 
in  favour  of  the  former  hydrezone  formula  was  furnished  by 
Goldschmidt  and  Kmbacher  ;  it  i^,  however,  rendered  invalid 


Iniunisi   


Taking  the  mean,  we  may  say  the  wave-lengths  in  air  and  water 
are  respectively  : — 

=  900.  A,  =  108  cm. 

This  gives  us  for  the  coefScient  of  refraction  and  the  dielectric 
constant — 

"  -  8-33.  K  =  69  5. 

The  following  are  the  values  of  K  found  by  previous  investi- 
gators, all  that  are  known  to  me  : — 


■i  ^I'i-  w""  •  P-  35-  W''-.  vol.  «x-vi.  p.  ,880. 

J  rh,l.    lAlV-.  V.I.  ILKXI    p   ,x>,  1  mj.,  VjL  Xlv.  p.  p.  JM,  iJaJ, 

\  'f;/;      •  P  3'.4.  iS^J-  ■         ,  vul.  xlvi.  p,  5,,,  ,8,,/ 

*  It  Kii.  .Ii^.,  ».l.  x.xi  k  p.  11,  ,S8a.   s  /•*,/.  Maf.,  vol.  xxxiv.  p.  ,5«,  .S^j. 
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Metlio«i  uscJ. 

Authority. 

4 

Alternated  currents  | 

Heerwagen* 

Rosa'   

Rosa'   

7956  i 

75  70 
70100 

76  00 

8380  ' 

RuhmkorfT  coil    ...  \     Cohn  and  Arons  * 
t      I  ereschin  *   

Hertz  oscillation;  ..  | 

C'lhn"  

E£llingcr '   

(tschegiiaeff* 

73  50 
Si -00 

.-75 

by  the  author'.'  experiments.  On  reducing  an  acetyl  derivative 
of  the  form  X.N,.  C„H,  .  OCjH.O  or  X  .  N(C,H,0)  .  N  : 
C,aH(  :  O  with  zinc  dust  and  acetic  acki,  four  pioducis  result, 
viz.  :-X  .  NH.  CjHjO,  C,<,H„(N1I .  C,H,0) .  Oflfl,  X  .  NH, 
and  CiuH,  .  NH,  .  Ollfl. — The  production  of  a  fluorescein  from 
camphoric  anhydride,  by  J.  N.  Collie.  On  heating  camphoric 
anhydride  with  resorcinol  and  a  small  quantity  of  zinc  chloride 
at  180*,  a  fluorescein  it  ob'.ained  having  the  omposition 
CijHjjOj ;  it  is  a  reddish  powder  with  a  greenish  lustre  and 
shows  a  beautiful  green  fl  uoreicencc  in  dilute  aqueous  soluLions- 
— Researches  on  tne  lerpenes,  III.  The  action  of  phosphorous 
pentachluride  on  camphene,  by  J.  E.  Marsh  and  J.  A.  Gardner. 
Camphcne  and  phosphorus  penlacbloride  interact  at  ordinary 
temperatures,  yielding  a  compound  of  the  composition 
C„II,!,PCI^;  on  treatment  with  water  a  product  is  obtained 
from  which  two  crystalline  isomeric  camphcnephnsphonic  acid», 
Ci»"i»''0,H,,  have  been  isolated.  On  heating  camphene  wi:h 
phosphorus  pcaUchloride,  a  crj-*ta!line  substance,  C,„II,^PCIj 
IS  obtained  ;  on  treating  this  with  sodium  carf>onate,  a  salt  of 
the  composition  C,„HnCIPO,NaH  results,  whilit  on  oxidation 
it  yields  chlorocamphcnephosphonic  acid,  C|„H,,CIPO,H..— 
The  composition  of  a  si>ccimen  ofjuie  fibre  produced  in  En^la'nd, 
by  A.  Pears,  junr. — Note  on  the  comUoatioii  of  dry  gases,  by 
W.  Ramsay.  In  connection  with  the  results  recently  obtained 
by  Baker,  the  auth  ir  slates  that  in  1886  he  recorded  the  fact 
that  dry  hydrogen  chloride  does  not  combine  with  dry  amm  nui, 
even  in  presence  of  s  ilid  ammonium  chloride. — Oriho  ,  jiar*-, 
and  pcri-disul;>hanic  derivatives  of  naphthalene,  by  H.  t.  .\rm- 

'  J.  Riiler  van  Cciiler,  Uoclor-Duscruiion,  Uoan,  Jao.,  iSyj. 
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•Ir^n^  ami  W.  P.  Wynne.  Hy  displianjj  ihc  aiuiiio-^riup  in  a 
iiaphtliyUaiiuL-  dciivaiivc  by  SIl  anJ  oxi  lisiim  !h«  rt-iu'.nn^ 
thiLiJcnratis  J.  >hanic  groui   '-'ni-r-.  iJi--  .1  .,1111:1  j::..  v,  i-.i  y 

OL"Cii|nf  I  by  the  aini(li>j;et».  lly  mcAtt»  u:  thu  itAi-tiati  tJic 
au:h')ii  hive  luepireU  anJ  charac'.criscJ  the  I  :  1',  I  :  2  an  I 
1  :  4  n.i]jhthilcnedisulphanic  aciUi  ;  niae  out  of  Ihc  tlicorctically 
lioMibie  icii  <jr  iheae  iioBWiriJti  ace  hctwe  now  kaomrn.  The 
X  :  1' :  3  DAr/Uihalendfianlpluiak  add  hu  bacD  prejured  l>y  a 
rinilKr  meiiioi.  Tb«  MarHpondinc  aalplKMNe  ciikinde*  and 
oiter  deitfwivu  vf  tlw  above  aelda  aie  alto  deieribed. — S»ppl<- 
niMtuy  nates  on  madder  ealoaring  maticrs,  by  C.  SchuncV 
•od  L  Uaidikwski.  la  1853  SchuQck  obiainc'l  frotn  madder 
a  yellow  colouring;  tnatt«r  winch  he  tenaed  rabiadio  ;  it  now 
anowo  tlut  m:t  )<l.:r  onuiins  a  i;li]coude  of  mbiadio,  having  the 
eampowtion  C„  l]^,Oy.  tc  yieldsi  a  pentacttyl  derivative,  and 
on  hydrulysi^,  u  c  inverted  into  ruliiailin  an  J  devtro>e.  C^,  H^,<  )„ 
4  FIjO  C,,! !;.<.),  -t'  CjIfijO,. — The  con-itilutiun  ol  ru'jii- 
dm  giucoii  If  and  of  ru'iiadra,  by  L,  Mirchlew>kt.  The  author 
^o}>um:«  a  furamla  fur  rabiadin  ^'K^^^'de,  and  nulei  thai  on 
heating  a  ini\(ufe  of  rymmetricat  metuUhydroKyb;n/otc  acid, 
paramcthytt>en2t>ic  acid,  and  sulphuric  M«d,  be  bas  obtained  a 
■u'ltiAiice  iioiiicric  wbtli  and  cloidy  ratemfaUag  niWadliy  but 
tncltio^  at  a  iuwer  temperature. 

Physical  Society,  J utie  Jj  --Prof.  A.  \V.  K  .  .  1,  I  R  S., 
I'feiidcut,  ui  i!ic  chitr. — .\lr.  H.  Nalder  exhibited  a  bndgc 
ar».i  ct»mmuta»or  for  oi)inp»iiiig  rv-iitancr!  by  Prof.  Carey 
Foiter's  nictliwl,  the  chief  features  of  which  arc  simpSict^y, 
cu.iipactiics',  loo.;  range,  and  ^leat  accuracy.  The  ^  J  inn  iis- 
ti:>n  odhe  cdiU  lo  be  c>itn]>ired  it  elFected  by  niercnry  cuj^.,  the 
ex^'  bulc>  uecejkary  fur  this  purpose  being  arranged  in  a  circle. 
An  cb«jnitc  Uisc  cairyin,;  the  four  cu-lHcClot*  i»  uloJitted  on  a 
a^iMile  ill  trie  niKidle  ^li  ihedrcte,  andtfaepoiitiaaiofthL  c  ilsare 
ioMietian^evi  by  rutaliag  the  disc  through  tCO*.  A  lar^e  range 
is  ijcacea  by  pr^vidioc  a  oanher  of  jntccehangcable  btidae 
wtraa,  and  a  fia«  (ul/«iiiiieot  for  the  Kalnuiometer  key  enables 
gieat  accuracy  to  be  attained. — Mr.  W.  k.  Pidge^i;!  and  Mf.  J. 
Wim^lijrvi  each  rca  I  a  pA;icr  on  ao  intlaenco  niacliitie,  and  ex- 
hibited tbrir  iiia.liiiKN  in  a:lion.  Ln  dciignin({  his  mi-hinr-, 
Mr.  Pidgeoii  h.ii  endeavoured — firsl,  to  make  the  v  pi  ly  1 
each  *eci  11  ■.•»:gi;  "hen  beiti^;  charged,  and  small  when  bein^; 
discharged  ;  Ncc-iiid,  to  prevent  Icikage  from  sector  to  sector 
.-\»  they  enter  or  leave  ihe  <lin'i-n.-nt  lieldi  of  indjclion  ;  And 
third,  t<i  it. create  the  capacity  of  the  mac'iine  by  making  the 
sectors  larjjc  an<l  numerous.  To-  first  uSiecl  is  altatuel 
by  arranging  lixc  l  inducors  <if  (ijipi.i'.c  :  ■  the  •sector* 

rkear  the  chaTging  |nini«.  snd  of  the  same  sign  nnr  the 
pl.ices  of  disch.irge.  '  1  :  .  j  and  3  are  »ecure<l  by  eui'^L-  1  lujg 
ilie  sectors  in  wax,  run  m  l  unn;l»  in  :he  ebonite  di»t>.  winch 
form  the  pUir^  of  the  •nac.^im>',  ami  c  irrying  wires  from  each 
seetor  lliri>U|;U  the  ehunitr,  each  wire  terminating  in  a  k.'^ob. 
In  ihta  way  ilie&t.ctor>  cjn  be  placed  niuc'i  nearer  togatber  than 
onheroriae  without  spirking  back,  liy  :«iting  the  lectoei  tdrcw 
with  the  radiaa  they  are  caused  to  enter  the  electfic  fields  more 
gradaally,  coaaiqucntiy  ibe  p^ential  ilMimnea  hetareea  aija- 
Oeateectors  it  kepteoaparaiivcly  small.  Baperinwnt  showed 
that  the  use  of  theHatkmary  inductors  at  the  cbafelng  potot-^ 
iocrirased  the  output  threefold,  and  a«  eoBjMwed  with  an 
ordiikary  Wimsharst,  the  output  lbra|*i««n  area  of  plate  passing 
the  conductors  was  as  5  6:1.  Tiie  recovery  of  the  machine 
after  a  >paik  had  i>;curre<l  was  particularly  rapid.  Mr.  Wiini- 
hii'st's  new  ra.ivliine  onusts  of  two  glass  di>c»  3  feet  5  inches 
diiiiiieter,  mounttrd  about  X'  a|iarl  on  the  sA  iie  spindle.  Both 
plates  turn  in  the  same  direction,  iittwecn  the  dues  .ire  tixod 
fuur  vertical  glass  slip<  over  4  feet  l  >n.',  iwj  on  eac'i  i  If.  ;uid 
each  covciing  about  ofadi^c.  E^cb  »bp  cirrit.^  .1  imfoil 
inductor,  which  has  a  brush  touching  lightl.  mi  lii  in  ile  of  the 
adjacent  di>c  on  i.s  leading  eilge.  (Julleciing  and  iieutralising 
brushes  touch  the  outside*  of  the  discs,  and  the  (ew  metallic 
sectors  aiuubcd  iherctu.  .Va  account  of  some  expenments 
stade  w  delermine  the  eOwieney  of  the  auehine  was  ghran.  The 
author  also  showed  th»  when  all  the  cteatas  of  the  naehine 
ereie  broken,  il  still  cimtiniied  U»encii«itaell6«ely«  andffnrkcd 
frooi  the  discs  to  the  bands  whea  bronchi  near,  fa  a  wriitea 
caiiimiinicaiiun,  Pruf.  O.  Lodge  said  his  assiiMntt  Mr«  E.  E< 
Robinson,  constructed  a  machine  on  lioce  uatilar  lO  Mr. 
Pidgeon''!  a  few  mmilhi  agn,  an  1  had  now  a  i.irge  one  nearly 
completed.  Mr.  Robinson's  lixcd  inducturs  arc  c.Triicd  011  a 
third  plate  fixed  between  the  two  movable  on«.  The  seciort 
arc  quite  small,  anil  neither  they  nor  the  inductor^  ire 
emkicddcd.   On  clo.e  circu:i  ihc  machine  gives  a  laige 
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current  [c^  vj  am^' le' .  and  on  open  circuit  exceedingly 
hish  jvjUMiiiak.  In  Dr.  !.'>ili»f'<  5>pinion,  Mr,  Pidgein 
i.-.cliLN  iiijl;i  in][v ..-  ;irn:L-  \"  liii  >Li;tors  and  their  shape. 
(  Mr.  J.  Uiay  wtu'.i;  tu  Uui;  iUli.iiKi:)  indiiclors  caclosed  in 
'  insulating  iinterial  would  probably  give  trouble  at  high  voltages, 
.  bccaui>c  of  the  surface  of  the  insulator  becoming  charged  wiUl 
I  eleclricity  of  opp'isiie  4iga  lo  that  on  the  inductor,  lie  SIM- 
!  gestei  that  thu  mi^hl  explain  why  Mi  .  Pi  Igeoa  GOllid  JBOt  ob* 
tain  very  lam;  s|i«nis.  Frof.  C»  V.  it jv t  inquired  as  to  h  iw  far 
the  wax  made  tnralalini;  unbn  with  the  ebmite,  for  if  goal, 
glass  might  possibly  be  used  instead  of  elouile.  lie  greatly 
appreciated  tnc  dc^ign  of  .Mr.  Pulgeon's  machine.  After  some 
remarks  by  tbe  prescient  00  the  threat  advanc.'i  which  had  b^en 
made,  Mr.  Pidgeoa  replied,  and  Mr.  Vi'mi-b  irst  tried  to.ne 
further  cxpeiimcnts  with  a  s-nall  cxpcritnmtal  m.ichinc — .V 
piper  oil  a  new  yjluiueuiumeler,  tiy  .Mr.  J  E  Myer*, 
describing  the  developed  form  of  F'r  )f.  Stroud's  inslru  iKOt, 
was,  in  the  absence  of  the  author,  t.akcn  as  read. — .Mr.  R  A  . 
Paul  exhibitcl  a  compact  forai  of  lulpharic  acid  voltameter  of 
small  rcsij'.aacc.  The  voluuneler  is  a  molificatijn  of  a  pattern 
deiigned  at  the  Ccntnl  Instiiu'ion,  in  which  the  nteof  dec  m- 
poiition  is  determined  from  the  lime  reqiiired  to  \\.\  \  l<  iTi  lut  le 
in  the  stem  of  a  thistle  funnel.  lie  also  sh  >weil  a  h^ii  iy  for  n 
of  O.iniell  cell  devised  by  Prof.  H  ureit.  When  n  1;  In  use,  the 
porous  pot  containing  the  ^iiic  is  renuved  from  the  copper  Sal- 
phale  iwalionae  l  placed  in  a  vessel  oootainingzincsulphiteor 
sulphuric  acid.  A  paper  on  lo.ig- distance  telephony,  by  F«»f. 
J.  Perry,  P.R.Sb,  nmtled  b^  H.  A.  BeeMoa,  «ns  read  by 
Prof.  Perry.  The  case  of  a  hne  of  infinite  length,  hiving  te* 
sisunce  capacity,  selt'-mdjclion,  and  leakage,  it  taken  np,  anil 
i  the  stale  of  a  signal  as  it  gels  further  and  further  away  frlKn  the 
I  origin  is  considered.  Taking  the  shrillest  and  gravest  note,  of 
the  human  voice  to  have  frcr|iieacles  of  ab'»at  950  anl  93  re- 
S|»ectively,  the  distance  from  the  origin  at  which  the  ratio  of 
the  amplitudes  of  these  high  and  Inw  fieqaency  currents  ii 
lessened  by  1  r.'iih  of  itself,  has  b.:en  dcler  iiined  when  >n  -  4 
for  different  values  o(  leakage  ami  self  induction  ;  and  an  ler 
similar  conditions  the  distances  at  which  the  relative  phasL-  of 
the  two  curieots  become  altered  by  I  »i  h  uf  the  periirlic  ti  n: 
o(  the  mo«!  r.ipid  one.  have  been  workcil  out  for  n  -  6.  Tiu 
rcNuh  -  aic  L;.v.jri  n  'v-  I  vrm  of  tab.'es,  from  which  it  a;ip--i(* 
ihit  ei  l.'icfc  u«  .-tcli  io  lucliou,  increasing  the  le.vkage  it- 
creases  the  distance  lo  which  we  can  telephone,  whilst  if  ihcr* 
was  no  lcak.i,ge  incrcasinj^  the  self-induction  increases  the  >li'>. 
tanc.-.  When  self'induction  nod  leakage  are  not  io>  greit,  tn- 
I  creasing  cither  iaeieates  the  distance,  and  l^s  pirticnbr  valm!* 
tbe  distanoes  become  very  large.  At  the  end  of  the  if\p:t 
I  tablet  of  general  application  are  given,  from  which  the  limi-.ing 
distances  fjr  any  line  Can  be  readily  found  by  multiplying  the 
numl>cis  by  simple  functiooi  of  the  c  nistants  of  the  line.  M.-. 
Blikeilev  ».vi  I  ili  .t  , mie  ten  years  ago  hcdiscussed  the  subject, 
when  cA,..i_\rv  i  l  !  r.:  .istaiice  were  alone  cm.iJcrc.l,  and  naw 
pjioted  out  ilul  rtlien  sclf-induttiun  and  leak.ig;  were  intrj- 
duced  the  equ»tio;is  were  still  of  the  same  form,  fie  ats> 
suggeited  ho*  terminal  conditions  on  lines  i>f  (initc  length  might 
be  easily  Uken  into  consideration.  I^rjf.  Perry,  in  reply,  iai  I 
the  introduction  of  self-induction  and  leakage  rendered  the 
calculations  very  labiriojs,  and  th.at  the  terminal  conditiini 
were  much  more  c>mp'i;ited  thiti  Mr.  IJlakcsley  suppose  I 

Zoological  Society,  June  20. -Sir  William  H.  Fl.ucr, 
I  K.C.U.,  K.R.S.,  Pre»iden',  in  iVl-  rtiuir.  —  The  Secrc.ity 
I  exhibited  and  made  reui.irks  oa       j  1  tin-  Cape  Coly 

•  {Coliui  i<i/V/»<<4)  laid  in  the  csociely  >•  Oai4«:iiii. — A  head  ..f  a 
,  rhinoceros  from  Northern  Som.tli  land  was  i^hown  by  .Mr. 
Walter  Rothschild  ;  alto  a  Casttian  seal,  believed  to  be  thr  only 
jpecimcu  of  '.ill  .  -  f  il  in  England  ;  and  a  series  of  »kins  of  pmiots 
of  tbe  Kcnas  LyaH^  rhiittphui  from  New  Zealand  and  •>  liel 
islands  of  the  South  Pacific.  Mr.  K<iih»child  proposed  lo  refer 
the  specimens  of  thi»  gruu;)  from  the  Auckland  inlands  to  a  new 
species  to  be  called  C.  /jrtaL—Oihia  ofaieeU  asbibiicd  and 
retaatked  apoo  were  a  specimen  of  the  foot  ofaealf^  in  wMnh 
tlmewwaifaranlaaaaprintinc  fMM  a  single  canaoo-bone,  by 
Mr.  W,  Batcion.  aodM  teeth  «f  a  ray  {.Vyliaiatu)  Han  the 
Lower  Tettlaiies  of  F.gypt,  remarkable  for  their  enormoaa  siae, 
by  Mr.  A.  Smith- Woodward,  and  a  fragmentary  skolt  of  a 
'  lemuroid  mammal  from  south  east  Madagascar  with  very 
remarkable  character?,  by  Dr.  I'oriyih-Majnr, — A  comrnuni' 
cation  was  read  fmm  Messr*.  liimillon  II.  I'riice  and  'i.  T. 
Uethuae- Baker,  c  int.nr.mg  a  uionugraph  of  tiie  butteill.rs  of 
<  tbe  geans  T^mwatu.  i  bis  ioduded  a  reviticm  of  the  qrnonomy 
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of  the  *pfcies.  dcscriplions  uf  . several  new  species  and  varieties, 
a  complete  Inlilc  Oviwir.^;  ihc  iIislril>iition  of  the  j^cnus,  and  dc- 
, ;f ipi i<,n>  (it  ihr  ^i-r.i' -lii.i.  —  A  Don^  ollii-r  f  niiuiiinitalions  was 
one  from  the  Rev.  H.  S.  jrhmn,  conl.iinini^  a  list  of  the 
Coleoptera  of  the  faiiily  dfuJ.r  collected  by  Mr.  Dnherly  in 
ISurmah  and  Northern  Imtia,  with  descriptions  of  new  species  ; 
und  an  account  of  some  >pccics  of  (he  "iaine  fa.iiily  from  Itorneo, 
Perak,  and  other  l  icalilies,  in  the  cuUcciion  of  Mr.  Alcxan<ler 
Fr)'.  Twenty  eight  species  were  descrilwid  as  new.  —  I'rof.  (i. 
U.  Howes  read  a  paper  on  the  coracoid  of  the  terrestrial  verte- 
brate*. Prof.  Howes  first  spoke  of  the  terminology  of  the  bone 
conuaonly  called  "the  coracoid,"  and  then  proceeded  to  the 
dbcttuioB  of  tiie  lawwHan  ooncoid  in  panicnkir.  He  cam 
to  the  «oacliiaiaB  that  it  wmM  be  bat  to  eall  the  whole  veiitnl 
concoidal  bur  the  *'eoiaooid,*'  and  to  distinguish  the  doaUf 
nesified  type  aa  "bieoraeoidal"  rram  the  singly  ossified  or 
"  nnicoraooidal  "  type.— Lieut. -Col.  11.  H.  &idwin'Au$teii, 
F.R.S.,  lead  the  detcriptions  of  tome  new  species  of  land- 
shells  of  the  genus  Alyc^us  from  the  Khasi  and  Naga  Hill 
couotries,  Assam,  Munipur,  and  the  Raby  Mine  district,  Upper 
Barmab.-- This  nweting  dosed  the  pteatat  scaiion.  The  next 
scaiioa  (1893*94)  «iU  eommeoce  in  November. 

Academy  of  Sciences,  July  3.— M.  Loewy  in  llie  duir.— 
Tidal  and  atmos|>hcric  waves  due  to  the  action  of  the  sun  and  of 
the  moon,  t^y  M,  Bouquet  dc  I.1  Grye.  The  results  are  pven 
of  a  series  o(  delerminaiioiis  of  the  tides,  liarometric  pressures, 
and  winds  tnaile  l>y  a  French  commission  at  ( ttange  Bay,  Cape 
Horn,  ranging  at  half-hourly  inierv.i]-,  fr.i:;i  Novtrabcr  I,  1S82, 
to  August  31,  18S3.  .\  first  study  of  the  c  re^ulis  confirms  the 
^act^,  .iniaAir.ctd  1  icvuh-.n!),  relating  to  Iutii  >olar  inllucncc 
upon  the  aimoiphetf  This  action  is  very  apparent  at  ("  ipe 
Horn, since  ihc  waternnd  .lii  al  l.-xt.  56'soulh  have  a  imiformtem 
peraiure  at  aru  uivrn  dale,  and  the  annual  ran^jc of  tcmp'  raliire 
IS  very  s'liall.  —  1  'n  llie  ^ui cf>iive  ileforii'..i!ioiis  ■  f  the  fr  uit.  nf  ,in 
isolated  air  wave,  during  the  propagation  of  the  wave  alonj;  .m 
indefinitely  long  ctr.ply  w  a'cr-jiipe,  l>y  M.  J.  B  ussinesq.  — On 
birational  transforiiialii>ns<ifalgchraic  curves,  by  M.  H.  PoincatO. 
— On  the  obM:r\'ation  of  the  total  eclipse  of  the  sun  of  April  16, 
made  at  /oal  (Senegal),  by  M.  A.  dels  Baume  Plavinel. — On  a 
lelf^nciilecinsbydmkinenuMneler,  by  M.  Clete.  TUseoosists 
of  t«omticucyinidenciNnnHinicatini>  with  the  witerat  the 
stem  and  the  stern  of  the  reaael  resi>eeii«cly«  ThedJfiaranoe  of 
level  in  the  two  cylinders  is  propoitlonal  to  the  sqnare  of  the 
vdodqr  with  which  the  boat  is  tra*elUn|^  The  cylinders  are 
provided  with  floats,  each  of  which  takes  a  share  in  actuating 
the  fCOOrding  pencil,  with  which  they  are  connected  by  strings 
passing  over  pulley!,  di!>posed  in  such  a  manner  as  to  let  the 
record  be  unafTecting  by  any  heeling  or  plunging  of  the  boat. — 
Expcritnenlal  researches  on  ^hipbuilding  matenal,  by  M.  F.  B. 
de  Mas.  —  Radiali  m  of  different  refractory  bodie.',  healed  in  the 
electric  furnace,  by  M.  J.  Violle. —Auto-conduction,  or  a  new 
method  o(  electrifying  living  beings  ;  measurement  of  magnetic 
fields  of  high  fre<picncv,  by  M,  ,\.  d'Arsonval.  --.\dditional 
remarks  by  M.  f"ornu. — 1  in  chromopyrosulpluiric  acid,  by  M.  A. 
Kecoura.  .'\ftci  vh  iwin.;  th.it  she  molecule  of  chromic  sulphate 
can  be  cimbinca  wiih  one,  two,  or  three  molecules  of 
sulphuric  aci'l,  M.  Recoura  has  succeede<l  in  combining 
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VERTEBRATE  EMBRYOLOGY. 
VtrtttntU  Emiryol^.    By    A.    Milne*  Marshall. 

(London:  Smiih,  Elder,  1S93.) 

THIS  is  an  eminently  practical  treatiae,  designed  to 
assist  the  settlor  university  student  in  liis  labora- 

ton'  work  SO  as  to  enable  him  to  gain  a  thorough  know  - 
iedge  o^  ihc  successive  appearances  of  the  embryob  ol 
ampbioxus,  the  frog,  the  chick,  the  rabbit,  and  man, 
dttring  tiieir  course  of  development  from  the  egg  to  the 
adnU  fbrm.  The  student  Is  supposed  to  pursue  his 
studies  by  the  aid  of  the  most  modern  methiids,  and  he 
has  here  placed  before  him  by  mean&  oi  clear  methodic.il 
deaciiptlMI  and  clever  original  drawings  exactly  what  he 
oivht  to  tee  and  identify  in  his  series  of  microscopic 
sections.  The  book  will  be  extremely  usefiil,  as  are  the 
author's  other  treatises,  to  all  teachers  and  students  of 
biology.  It  should  be  pointed  out  that  very  con»ider- 
aUe  pains  has  been  taken  by  ProK  Milnes  Marshall  to 
give  accuracy  and  reality  to  his  statements.  Especial 
care  has  been  given  to  the  account  of  the  embryology  of 
the  frog,  which  is  illustrated  Ijy  adinirable  ori^'inal 
drawings  and  may  be  regarded  as  a  critical  revision 
of  the  subject  based  upon  original  work  canjed 
out  by  the  author  and  his  pupils.  Most  of  the  novel 
features  in  the  chapter  on  the  chick  are  derived 
from  the  w<irk  of  Duval,  but  i:i  the  later  stages  of  the 
rabbit's  development  Prof.  Marshall  again  relies  on  bis 
own  observations  and  drawings.  The  aiseount  of  the 
human  ernbr\  o  is  baaed  apon  that  of  Prof.  His  with  some 
jadiLious  additions. 

I  lia\  e  said  that  the  work  is  eminently  practical,  and 
by  that  I  mean  not  only  that  the  book  is  one  for  the 
laboratory,  but  that  the  author  whilst  giving  the  greatest 
care  to  accuracy  of  statement  and  presentation  of  fact, 
has  dealt  very  little — I  may  even  say  has  avoided  deal- 
ing—with theoretical  questions  of  wide  interest.  An 
introductory  cbap^  in  some  thirty  pages  gives  a  brief 
and  general  sketch  of  the  structure  of  the  animal  egg,  its 
inatuiavion,  its  fertilisation,  the  seytnenlation  of  the  cg:^ 
and  the  germ  layers,  theories  of  fertilisation  and  re- 
capitnlntien  and  the  origin  of  sex,  and  then  we  settle 
down  to  our"  qrpes." 

I  do  not  doubt  that  the  plan  of  teaching  by  "  types" 
has  i*--  merits,  and  has  served  a  very  useful  purpoi.e  , 
also  1  cannot  doubt  that  the  plan  of  describing  all  the 
phases  of  an  animal's  growth  (except  the  adult  phase)  in 
order,  one  atler  another,  has  advanugcs,  and  perhaps 
such  descriptions  constitute— if  such  a  study  can  really  be 
distinguished  and  recov^Mised— what  is  Vimun  as  "em- 
bryology.' But  It  becomes  daily  more  obvious  that  the 
histology,  morphology,  and  physiology  of  the  organism 
must  also  be  considered  and  treated  without  regard  to 
the  arbitrary  separation  of  adult  and  embryonic  con- 
ditlons,and  without  that  exchisiveness  which  the  selection 
of  "types"  involves.  Morphology  is  essentially  com- 
fiarativt;  it  invdves  the  consideration  alike  of  embryonic 
and  adult  structure,  and  must  avail  itself  of  the  facts  of 
structure  exhibited  in  any  and  ail  forms,  without  being 
restricted  to  certain  types.   It  is  a  consequence  of  the 
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method  of  treatment  adopted  by  Prof.  Marshall  that 
many  interesting  raorphok^cal  problems  are  not  dis- 
cussed by  him.  It  clearly  was  not  his  purpose  to  con- 
sider these  problems,  but  rather  to  furnish  the  student 
with  a  sound  basis  of  observed  fact.  At  the  same  tune 
it  is  a  little  disappointing^-on  looking  ap^  in  the 
successive  diapters  on  frog,  chidt,  and  rabbit, 
the  account  of  the  development  of  the  urinary 
anti  ^'cnital  ducts — to  find  no  discussion  or  decisive 
statement  on  the  author's  part  as  to  the  morpho- 
logical relation  of  these  structures,  or  any  suggestion  as 
to  the  explanation  of  the  divergences  in  the  develop- 
mental  history  of  the  Mullerian  and  Wolffian  ducts  in 
these  "types"  respectively,  and  in  other  vertebrates. 
I  n  a  work  on  vertebrate  erataryoiogy  one  might  reason- 
ably <rspect  such  a  comparative  treatment.  Similarly, 
the  question  of  blastophore  and  primitive  streak  and 
"sickle"  is  but  lighth'  touched,  whilst  the  conflicting  and 
bewildering  accounU  of  the  germinal  layers  of  the 
mammalian  blastoderm  are  left  without  furdicr  remark 
than  that  the  account  adopted  from  Rauber  and 
Kbihker,  to  what  takes  place  in  the  rabbit,  ■'  is  ditticult 
to  reconcile  with  the  course  of  development  in  other 
mammals }  and  further  investigation  is  much  needed  on 
these  points."  It  coold  not  be  expected  tliat  Prof.  Mar- 
shall should  settle  in  the  present  treatise  all  the  knotty 
points  of  vertebrate  embryology,but  would  it  not  have  been 
well  had  he  pointed  oat  in  some  detail  the  difficulties  of 
reconciliation  tn  which  he  briefly  alludes,  and  given  SOme 
indications  ol  .ilternativc  solutions  of  the  problems  in- 
volved ?  These  reflections  are  by  no  means  t()  be  re^^arded 
as  depreciation ;  they  are  ratlier  intended  to  illustrate 
the  special  lines  widiin  which  the  author  has  coo6ned 
his  treatise.  The?e  beinp  f;H-en,  it  not  too  much  to 
sa.y  that  he  has  produced  a  tuo&t  v.ilu,able,  clear,  and 
masterly  exposition  of  the  known  facts  of  the  develop- 
mental history  of  leading  types  of  vertebrata. 

Beibfe  concluding  I  may  venture  to  point  out  two 
matters  which  might  be  amended  in  a  new  edition  of  the 
book,  as  well  as  in  the  same  author  s  "  I'ractical  Zoology." 
The  word  *'stomatocl.<  um  '  occurs  in  several  places. 
There  is  no  reason  that  I  know  of  for  altering  the  more 
elegant  form  '*  stomodajum **  in  this  way:  the  one  is  as 
"correct"  as  the  other.  Hong  the  father  of  the  word 
"stomodscum"  and  it£  twin  "  proctodaeum,"  1  should 
prefer  that  those  who  use  it  wouhl  not  delude  themselves 
into  the  notion  that  I  have  inadvertently  or  ignorantly 
omitted  a  neceswiy  syllable  in  its  composition.  The 
second  matter  is  as  to  Prof.  Marshall's  figures  of  trans- 
verse sections  of  adult  Ampbioxus  (Figs.  12  and  13). 
These  require  (and  have  for  some  time  required)  cor- 
rection. The  clear  space  below  the  black  undulated  line 
representing  the  plaited  epiiheliuiu  of  the  ventral  iu.-face 
of  the  atrium  should  lie  filled  in  with  shading.  It  is  tiot 
a  space,  as  it  was  at  one  time  thought  to  be,  but  is  a  solid 
mass  of  gdatinous  connective  tissue.  Moreover,  the 
dotted  area  marked  S  in  both  the  figufcs  is  not,  as  the 
explanation  of  the  figure  has  it,  the  cardiac  aot  Ui.  I  he 
sp.-»ce  so  marked  is  the  sub-endostylarca-lomic  space,  and 
the  cardiac  aorta,  which  is  a  relatively  small  vessel  lying 
within  it,  is  not  represented  in  the  figures  at  all. 

E.  RAV  LANKE.STER. 
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RURAL  HYGIENE. 

Ettays  en  Rural  Hyf^i  ri,  Hy  Ceorgc  Vivian  P  >ore, 
M.D.,  F.R.C.P.  (London:  Longmans,  Green,  and 
Co.  1893.) 

EIGHT  ofthechap;crsoffhis  work  have  been, in  who!e 
or  pari,  previously  published  ;  to  thewsthf  author  h.is 

a'Mr'l  lux  f)llirrs,  and  the  rcsi:!;  is  n  nc'^oiT!  i  I'lni?, 

which  appeals  to  all  those  who  take  an  interest  in 
problems  of  health. 

To  the  lay  reader  the  book  will  probably  carry  con- 
viction upon  ever^  one  of  (he  many  sanitary  points  which 
are  raised  and  dealt  with,  for  the  writer  has  a  style  which 
it  at  once  clear,  iocitive,  and  convincinj  ;-and  be  builds 
up  hi*  conclufloni  vpon  good,  wund,  teientific,  and  logical 
bn<!r»«.  Mnny  prnfeis^cd  sani'.ati.ir.s  uiil,  lunvevcr,  cull 
here  and  there  Irotji  amwng  niuth  uhich  ilicy  are  un- 
hesitatingly prepared  to  accept,  a  little  which  it  not  in 
entire  accordance  with  their  otvn  tenets  and  experience, 
but  which  if  none  the  tesa  acceptable  m  afftrding  much 

food  fill  th.>'ij,»lit  and  i^pc-til.ition 

The  keynote  struck  throughout  the  work  has  a  genuine 
ring,  for  the  dominant  principle*  of  rus  in  ut^  and 
tirbt  in  run  resound  through  every  chapter. 

The  iirtt  chapter  deals  with  the  concentration  of  popu- 
lation in  cities,  an>t  i!ie  viilinr  very  justly  finds  great 
fatilt  with  the  overcrowding  on  space  that  now  obtains, 
and  he  indicates,  upon  sound  sanitary  lines,  the  conditions 
which  should  be  imposed  to  obviate  this  evil.  The 
advice,  however,  comes  too  hite  for  many  of  our  hn^c 
tinvns,  in  wlitLli,  .il.is,  at  ilic  ])icscn;  ly,  hvgiene  must 
needs  make  way  for  measures  of  expediency.  Later  on, 
in  a  capiul  chapter  on  ''Air,"  the  author  mumes  bis 
diatribe  against  overcrowding,  and  even  goes  to  the 
extent  of  facing  it  in  our  conventional  '•  at  homes."  He 
wrif  ^ :  '• !  rili.ip^  the  day  will  dawn  when  it  will  be  con- 
sidered '  bad  form '  to  give  your  guesu  iar  less  than  one- 
twentieth  of  the  fresh  air  which  is  allowed  to  crimtnats." 
One  is  not  prepared  to  unreservedly  ai  rp[it  the  view  that 
water  under  pressure  and  the  layiuj;  duvva  uf  seweri  have 
been  mainly  instiuniental  in  causing  overcrowding  on 
space.  There  can  be  no  gainsaying  that  our  towns,  long 
before  the  era  of  the  introduction  of  these  two  systenu, 

were  nii>;rrahly  ovrrrrnwdcd  ;  .Tru)  tlicrc  is  no  reason  to 
doubt  that,  apart  from  either  of  these  innov.itions,  the 
towns  would  have  continued  to  spread  with  little  or  no 
i  nprovement  in  this  respect,  and  that,  despite  the  ab- 
sence of  water  under  pressnre,  the  value  of  land  over 
<  crtain  favoured  areas  would  have  insured  the  appearance 
of  the  modern  high  buildings. 

The  following  principles  are  powerfully  advocated 
throughout  the  boolc :  The  shallow-earth  burial  of  dead 
bodies !  the  payment  of  water  by  meter  on  a  sliding  scale 
of  charges,  giving  the  "wiur  of  necessity"  at  a  tow 
rate,  and  charging  more  for  the  "water  of  luxur)'"; 
that  e.irh  individual  should  have  at  least  two^hirds  of  an 
acre  of  land,  srt  as  to  secure  an  adequate  su]>p1y  offresh  air, 
and  to  provide  that  all  refuse  of  eveiy  kind  might  be 
rriiirnril  to  this  land  in  order  to  maintain  and  increase 
its  fertility. 

The  two  chapiera  that  deal  with  personal  experience  <^ 

in  a  cinin'r\  tui'.  nrr  extremely  interesting  and  instruc- 
tive, as  giving  the  author's  experience  of  a  small  estate 
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of  bis  own,  upon  which  about  a  hundred  people  are 
housed,  and  in  which  be  endeavoured— with  no  »malJ 
measure  of  succese— to  tealise  Us  Utopia,  i>.  z.  place 
where  there  are  no  sewer  pipes ;  where  every cotuce  has 

around  it  an  allotment  stiflRcient  to  be  fertilised  by,  and 
tn  \'\:rAv.  .I'.l  the  iirodiiCi  fiirniihcdby  the  inrnatcs  ; 

and  in  which  the  waste  waters  should  run  "clear  as 
crys'al  in  open  channels  without  needing  so-called 

ventilation  " 

Throughout  the  book  many  interesting  agricultural 
points  are  raised  and  treated  ably  by  <in  -  who  i- 
evidently  able  to  bring  considerable  practical  experience 
in  harmony  with  theory. 

To  sum  up  " — The  bonk  is  emincnlly  interesting  :  it  i> 
instructive  and  furnishes  much  food  for  the  retiective 
I  mini,  and  as  such  its  perusal  may  be  oonfideatly 
recommended  to  one  and  alL 


OUR  BOOK  SHELF. 
Dif  Klimate  Her  GfologischdH  VergaHgenheil  iin  l  fhrf 

\  Von  £ug.  Dubois.  (Nijmegen  :  H.  C.  A.  Thieme. 
I    Leipzig :  Max  Spobrr,  1893.) 

T til K  pamphlet  is  a  translation,  with  additiona,  of  a,  paper 
originally  published  in  the  Journal  of  the  Dutch  East 
1  ndia  Company.  It  consists  of  two  pottiens  of  aooiewhat 
unc<tuat  value  and  interest.  In  the  first  teetion  of  the  book, 

extending  to  thirty-six  pages,  a  short  but  dear  summary  is 
given  of  the  evidence  bearing  on  the  question  of  thedimate 
of  former  geological  periods.  The  references  and  notes 
display  complete  familiarity  with  the  very  large  literature 
1  which  is  now  in  c\i  ,teiicein  connection  with  thii  -.uljir-^  t 
'  The  secon.l  and  l,.rL,'er  half  of  the  pamphlet,  fxtcn  I  in.- 
to  ne.arly  lil'.y  piij^ci.       a  well  rc.isoned  dcvclopincn;  iif 

I the  theme  that  the  vaualioui  in  the  temperature  of  thf 
earth'M  Mirface  during  successive  ^'eolo^ju.il  pcriiHb  we-e 
the  result  ol  <  hangcs  in  the  heat  of  the  san,  and  that  ilir 
I  sun  is  in  fact  .i  \  .triable  star.  Anyone  wishing  tu  Uecomr 
I  actiuanise  1  with  all  the  recent  facts  and  atgmncrni 
bearii     oi;  the  q  lestion  of  the  climate  of  former  geo- 
]o,;ic;i'  pcrinds,  and  to  find  them  carefully  summarised, 
I  with  aljiindant  rclcrcni  es  tu  i)r.i.;i:i.il  sources  Of  informa- 
tion, will  in  this  little  pamphlet  recognise  a  work  admir- 
ably adapted  to  his  needs. 

I'l'litrization  Rotatoiit,  Rtific.iioit  et  Rc'fr.ution  vitreusts, 
Kt'Jiexion  itu'tnlliifue.  Par  G  F"ou5ScreatL  (Paris: 
Georges  Carrd,  1893.) 

This  volume  consists  of  a  series  of  lessons  given  at 
Sorbonne  in  1891-92  to  candidtUs  A  tagr/gaiian. 

Under  natural  rotatory  polarisation  the  author  deals 
with  the  fundamental  phenomena  presented  by  quartr 

'  when  traversed  by  polarised  light  parallel  to  the  optic 
axes,  and  discusses  the  theories  of  Kresnel  and  othm 
relative  to  rotatory  polarisation.  The  relations  between 
activity  and  crystalline  form,  the  rotatory  power  of 
iic|uids,  and  the  beb'ivioar  of  quarts  when  traversed  by 
light  in  a  direction  indined  to  the  optic  axis,  are  also 
treated  in  this  section. 

Magnetic  rotatory  polarisation  in  singly-  and  doubly- 
refracting  media  is  discussed  in  the  second  part,  in 
both  of  these  sections  the  effects  of  the  various  factors 
upon  whit  h  the  iiiagniiudc  of  the  rot.itor)*  power  depends 
— wave  length  of  the  light  e  nployed,  temperature,  length 
and  chemical  nature  of  the  meditim,  ice— are  briny 

I  s'.atcil 

1  In  the  5  i-t  ;  n:  is  found  a  disc  ;5-"<i:i  of  the  vario-jv 
^  bypoibe^s  advanced  in  connection  with  the  phenomena 
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of  vitreous  reflection  and  refraction  and  of  reflection  at 
metallic  turface*.  ,  ,    .  , 

The  book  contains  a  clear  account  of  the  theoretical 
SlMCti  of  the  above  questions,  the  mathematical  treat- 
meat  faeinK  as  etementary  as  is  consistent  with  the  nature 
oftbembject. 


LETTERS  TO  THE  EDITOR. 

mtmmttriftt  inttmdti  firMttrtuv  Mtr  part^  Natw R  e 

AV  netift  rt  fakfm  ff  anonymous  cemmunuiUioni .  ] 


characiers. 


The  Non-Inbcritance  o(  Acquired  Characters. 

I  WISH  to  call  the  attention  and  elicit  the  opinion  of  natural- 
laUtttothe  iatcrpteiaiion  of  certain  facts  bearing  upon  ihii 
qtwitiiatt. 

In  my  article  in  the  /^'r/wi/^/.V  AV:  of  May  last,  p.  664, 
I  give  what  appeart  tu  b«  a  ne-M  liiterprciation  of  fact^  which 
havehe«i  often  <^uoiH,  sjto  the  change  in  "he external  characters 
ofaTe^-i'j  spec. e- of  Siiumiawhcn  the  larv.e,  wtitr  fe^i  upun  j 
/«;-('ij>ir  tfna,  its  native  (uo  l-;i!at!;  i.iciciu  Jii.'i.nii  ni.'ni  :  ar.ti 
the  souiewhat  analogous  facts  35  to  .A'l/i:t.i  bcinj; 
changeci  into  Milh'tn  run  iihe  Inrmer  living;  in  brackUb,  the  1 
latter  in  salt  w.itcr'i  when  the  water  Ix-'camei^raHually  more  *aU  ; 
the  change  in  this  ciic  being  picigccisive,  ysar  by  year,  and 
j)ru;i<ittionaie  to  the  cliange  in  the  witness  of  the  water.  The 
revctic  change  was  also  effected  by  finraduolly  reducing  the 
■aliaitf  of  the  water  iahabited  by  A.  MukamuiHi* 

At  regards  the  bmer  esse  I  icmaikcd  in  mf  aitlele  as 
follows:— 

"ftof.  Llofd  Uotgaa  (io  his  'AnioMlLiie  and  tnlellieenee,' 

p|k  163-166)  clearly  sees  that  thil  and  other  cases  do  not  prove 
Oiore  than  a  modification  of  the  indiridnal ;  trat  it  seems  to  me 
to  go  fiifthci  than  thii.    For  here  we  have  a  species  the  larvK 
of  which  fat  thoimnda,  perhaps  millions,  of  generations  have 
fed  upon  one  species  of  plant,  ind  the  perfect  insect  has  a 
defimte  set  of  characters.    Km  when  the  larvx  are  fed  on  a 
distinct  Hi«t  a!!ied  species  'if  plan:,  the  rc™lting  perfect  insect 
differs  b-jlli  in  colourali'jn  ami  form.     We  may  co:;clu;le  fniin 
thi«  fact  that  ■some  p.iriiDii  uf  :he  cli.aractcrs  of  the  species  are 
iicpctnlent  on  the  native  tu'/  l  pian*.,  JtL^lans  ni'^a,  and  that 
;hi'»  portiuiL  c!'.Angcii  jndcr  the  infUience  <if  rh?  new  ffXKbplsnt. 
Vet  '.he  inrliicnvC  'I  tile  n.Uive  fo:j<i-pianl  !;a  1  been  acting  un- 
inlerruptetiiy  for  unknown  aj;es.     VViiy  then  ha4  »Sje  tctalting 
characters  not  become  fixed  and  hereditary?    The  obvious 
conclusion  is,  that  beins  a  change  produced  in  the  body  only 
by  the  envinwimcntt  it  is  not  hercottarjr,  no  nnitter  Cat  how 
many  generations  the  sgent  eontlniMt  at  woA ;  In  WdMsna's 
pbraseology  it  is  a  somatic  Tariatian,  not  a  Bern  siiialion."' 

I  then  referred  to  the  marlced  difference  between  souMtlc and 
KeiSB  vaiiatiiOOS in  plants,  the  former  disappearing  at  once,  the 
latter  peisiHifiSt  when  cultivated  under  abnormal  conditions  ; 
nnd  alio  to  the  cases  of  it..iny  closely  allied  species  of  animals 
and  of  tba  races  of  ni  ui^in  l,  which  preserve  their  distinctive 
characteristics  when  living  and  breeding  under  very  different 
condiiioos. 

The  above  seem*  to  -t  perfectly  valid  and  logical  argu- 
ment, and  I  wa.v  intLicitLii  lu  see  how  it  would  be  met  by 
Lamarckian>,  wli^)  have  f;e:nienlly  Tel'errcil  to  lh^-  ^sine  fact5  as 
being  obviouily  in  their  favuur,  Ihoufjh  with'.'-U  anv  .I'.tciiipt  :o 
show  bow  nrul  why  iliry  .ue  m  their  I'avur.r.  I  w-a>  tlieiel'ore 
ta'.her  .iirpiiic  i  Kj  rea  1,  in  the  July  isiue  ul  ".he  C rntcisporary 
Htt'uus,  a  piper  by  I'luf.  Matcu*  Hattog,  m  which  he  charac- 
terises my  argument  ai  a  very  bad  kind  of  special  pleading,  and 
adds  that  il  amounts  to  thi»  :  "  Any  change  in  the  offspring 
piodnccd  by  altered  eonditiooi  tat  the  parent  is  limilei  to 
chaiactcnihst  aie  'not  fiaad  and  laherited' ;  for  fined  and  in* 
heritcd  chaiaeters  cannot  be  altered  bf  dianced  GonAttons  ia 
the  parent ;  therefore  no  cxperioiental  proof  can  be  ^ven  of 
(be  ttamaiUsioa  of  acquired  diaracters." 

The  above  is  of  conne  aimfjlc  reasoning  in  a  circlet  and  I 
canaoi  recognise  it  as  my  reasoning.  I  have  made  no  general 
ptOpOlitkm  that  "fixed  and  inh»ited  characters  cannot  be 
•Itoed  l(jr  changed  conditions  in  the  parent,"  or  thai  "  no  ea- 
'  pioef  can  be  given  of  the  tiansmiision  of  acquired 
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But  I  a^e  that  when  a  decided  ehanelnr  w 
immc  iiately  changed  by  chanced ooodltiaoaoftfaeMividnal, 
ft»  iQ  Saturnia,  it  is  not  "fiacd  and  jnhttiMd."  Theespen- 
ment  itself  ahows  that  it  is  not  a  fiaed  character,  and  there  can 
be  no  proof  ttiat  it  is  inherited  so  long  ss  it  only  appears  under  . 
the  very  same  changed  conditions  that  produced  it  in  the 

parent.  ,., 

As  to  experimental  proof  I  believe  it  to  be  quite  possible. 
There  is  one  case,  which  I  do  not  remember  having  seen  re- 
ferred to,  in  which  nature  has  tried  an  experimrnt  for  u?  T 
was  informed  by  the  President  of  the  Ucaf-.Muic  Cullea*" 
Washington  that  the  male  and  female  studeotn  frefjucntly  m.^rry 
!  after  leaving  the  college,  and  that  their  children  are  rarely  .Icaf- 
mulet.    But  ibe  point  to  which  I  wish  to  call  attention  is  the 
I  :>ii:r.ii;e..i  f;i','  i!i-u  there  is  usually  no  disease  or  malforniati m  iif 
the  v.jcal  orj.:aTis  m  ;»  (teaf-mutc.    Now,  before  deaf-iiiuie»  were 
tau;;hi  uj  talk  a,  ilicy  are  now,  they  passed  their  whole  lives 
wiih  jat  u  un;  tiit  cuuiplex  muscles  and  motor-nerves  by  the 
\  accurate  Coordination  of  which  speech  is  cfTecled.    UsN  iS  a 
caic  oi'  complete  disuse,  and  there  must  have  been  some  conse- 
quent atrophy.   Yet  it  has,  I  belltve,  never  been  alleged  that 
the  children  of  dcaf>mutcs  cxbilnicd  anjr  nnnsnal  difficulty  in 
learning  to  speak,  as  they  shoald  do  if  the  effects  of  disuse  of 
the  organs  of  s|>eech  in  their  paieots  were  inherited.    Here  i> 
at  all  events  the  material  of  an  experiment  readv  tO  our  hands. 
An  experiment  to  show  whether  the  effects  01  ne  and  disuse 
were  inherited  might  also  be  tried  by  brioging  up  a  number  of 
dove-cot  pigeons  in  a  large  area  covered  in  with  wire  netting  so 
low  as  to  prevent  fliRhi,  .it  the  sime  time  encourajjing  running 
by  placing  foodalway-i  a:  ".he  twa  ex'.rcnjiLic.  of  the  enclosure 
only,  or  in' some  other  way  ensurint;  the  (greatest  am  jam  of 
use  of  the  Ieg4.     After  twu  or  tliree  (;eiier.jlioa»  liad  been 
brought  up  in  this  way,  the  latest  might  t>c  turned  'ou;  amoni; 
other  dove-cot  pi^eon.v,  at  tlie  .>je  wiien  they  would  nurnvaUy 
begin  to  fly,  and  it  w  uulil  then  be  seen  if  liic  dinitiit^hcd  wing- 
po"er  and  iiicira.>i  .;  leg-power  of  the  parents  were  inherited. 

No  doubi  mail)  ':>etier  experiments  miglU  be  suggested  ;  bat 
these  are  sufficient  to  indicate  the  cbaiaoiar  of  sum  as  do  not 
require  that  the  otlspring  be  mbmitted  tO  An  lanie  eoaditioBB 
as  tbese  which  praduced  the  change  in  tbe  pannits,  and  which 
thus  OHblcas  to  dbcrfanlnate  batweia  effects  dneminhent* 
ance  and  those  due  to  a  direct  eflcct  of  the  conditions  upon  the 
individual.  The  cases  of  the  SatMmia  and  the  iihrimps  are  of 
the  latter  kind,  and  in  their  very  natwe  can  afford  ao  pioof  of 
heiedlty.  hunxa  R.  Wallacb. 


Tbe  Conditleni  Deterralnatlve  of  Chemteat  Change : 

Some  Comments  on  Prof.  Armstrong's  Remarks. 

In  a  paper  (NATURE,  vol.  xlviii.  p.  »37,  i'loc  Chem.  Soc. 
189  ',,  145}  bearing  the  above  title,  I'rof.  Armstrong  discusses 
the  phenomena  of  contact  action,  particularly  those  of  the  ttiod 
described  bv  Mr.  H.  &  Baker.  The  whole  discassloH  appears 
to  0*  to  b*  based  on  enooeoescooMfitigMM  and  to  eall  for  son* 
ciiticisni.  fint,  on  tbe  general  poittion  assnnud  by  him  andi 
second,  of  the  details  which  he  brings  forward  to  support  that 
[MUition. 

Bght  years  ago  Prof.  Armstrong  defined  chemical  action 
as  "  reversed  electrolysis."  It  is  not  clear  from  his  remarks 
whether  this  is  one  of  the  views  which  recent  observations  have 
led  him  to  modify  ;  but,  assuming  that  he  still  holds  that  belief, 
it  may  be  pointed  out  that  it  by  no  means  follows  that  because 
an  electric  c-arreut  cnn  effect  a  cliemie.il  change,  every  chemical 
cbiinge  is  d'.ie  to  i  r  acciinipaiiied  by  eh.-ctric  action.  It  might 
as  acll  be  arj^ued  lliat  becauie  a  slone  let  fall  on  a  nils';  filate 
can  shiver  r.,  a  shivered  plate  glass  always  implies  a  filimg 
stone  as  r.^  c.iuso  -it  could  be  broken  liy  irre^ju^a  ii,c  .jl  leul- 
perature,  or  l.y  lo.idin^  i;  with  a  to  .,  heavy  wc;,;hi,  piv'n  iiiiena 
which  impiy  ql>  cxp«;udt(uie  of  kinetic  energy.  Vel  ilie  state- 
ment contains  a  germ  of  truth,  but  only  when  so  qualihcd  as  to 
amount  to  ;komcthing  very  different.  Electrical  energy  may  be 
absorbed  in  eABCting  chemical  decomposition;  when  cfaeinical 
coBbiaation  ooears  t«mt  form  of  tntr^  is  nnde  manliest* 
Thefaets,  apart  \xom  theciry,  as  we  know  them,  appear  to  be 
thCM.   A  certain  fractioo  of  some  definite  amount  of  dectiicat 


enciBr  may  be  absorbed  in  producing  chemical  decomposition, 
and  that  fraction  will  be  quaatitativoy  converted  into  chemical 
energy  ;  the  electrical  energy  disappears  as  such,  and  elements 
may  be  liberated  from  a  compound,  containing,  as  clement^,  the 
equivalent  quantity  of  diemtcal  energy.  These  elements  may 
pert  with  their  chemical  energy,  wfafaX  will  Own  cease  to  eutt 
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u  such,  but  will  appear  in  various  formt :  some  of  it  Buy  b« 
evolved  ai  heat,  some  as  volume  energy,  some  as  kinetic  energy, 
ftBd  it  14  even  possible  by  an  appropriate  contrivance  to  obtain 
a  lailge  portion  of  the  chemical  as  electrical  energy.  Bat  to 
■state  that  the  encr^)'  always  pusec  tlinNigb  liie  elcciric  lUge  on 
its  way  to  chIk r  t<  rms  in  wineli it  anBtrcstt  Itwif  tOM  it  MiBe- 
thing  altogether  dilTcrent. 

The  •"jucstion  that  I'rof.  Ar.nstrang  tries  to  answct  by  the  sup- 
poJtfioii  Ui-it  the  iTc^ence  nf  an  electrolyte  reqiiirei  in  «jrilcr 
to  tirin;;  abijut  chemical  change  admils  of  ,1  very  ditlercnt  reply. 
\Vc  coricetvc  it  to  be  this  :  In  most  exothermic  cotiibioatioa* 
the  heat  evo^vcii  is  >ii'ticieiu,  (iruviileii  the  ch.iiit;e  were  to  pro- 
ceed adiabatically,  to  ic^ulvc  the  compuuad  into  il&  constituents. 
Why,  then,  should  they  react  ?  T'otake  a  cuocrete  instance  : — 
Why  should  ammoaia  and  hydrochloric  acid  comlMoe  at 
ontiiMiir  tenptntnrw  wlieii  ilw  beat  evolved  bgr  tiieir  anioa  ie 
nlReicvt  (/rawuMnMiw  «nii|^  tanii*  the  Tuictiog  nolcealce 
10  tlie  tetDpentnre  at  whidi  tlief  refine  lo  enenUae?  For  em- 
-venience  laice  tiie  qaestioo  is  Mated  in  tttuu  of  beat,  liiMc  tliat 
it  the  waal  form  in  which  the  low  of  cfacnical  energy  meailetit 
ilielf  lo  as  ;  but  it  it  adviiaUe  to  Iteep  the  statecneBt  of  tike 
qnestlon  quite  gencr-ii.  It  nppetin  to  us  that  the  answer  is 
because  the  reaction  is  nut  udinl-atio.  Sump  substances  must 
be  present'-  the  walls  of  the  cuntaininjj  vessel,  some  compoan  1 
capable  of  dissociation,  some  solui  body,  such  a-s  spongy  jil.iii- 
nuni,  which  will  .ibvorh  .-i  p  urlion,  ;lerhlp^  an  cxcce<iint;ly  small 
portion,  uf  energy,  and  so  give  the  bodies  present  a  chance  of 
interacimg  wilhtiv.t  lihcrating  so  much  energy  by  ih«tt  inter- 
action would  decomjiose  the  jiru^-peclive  cumpo.tnd.  These 
views,  It  may  be  conlcniled,  are  spcculalive.  It  is  true  :  bat  we 
venture  to  think  that  they  are  legitimate  specilttions,  involving 
a  complete  iiufvcy  of  the  circamstaoce&,  and  not  one-sided  and 
partial  like  those  of  the  paper  we  are  criticising. 

Assnming  llie  correetaew  of  Pnrf.  Armuroog's  main  idea, 
there  are  HUl  one  or  two  utatlan  of  detail  wbeia  tiw  aaramption 
aeatodjr  seaat  io  fcaimmy  with  Icnown  facta.  He  amiBct  that 
because  liydrogen  chloride  when  dissolved  in  water  lbcB»  a 
csnporite  electrolyte,  a  gaseous  mixture  of  hydrogCA  chlofide 
and  water  will  also  be  an  electrolyte.  This  by  iio  means 
follow*,  aod  indeed  experiments  which  have  been  made  in  this 
direction  point  to  the  contrary  conclusion.  The  same  holds 
good  of  his  argument  as  to  the  combination  of  nitric  oxide  and 
oxygen  — water  v.i\Titr  i*  not  known  to  form  a  ctnnpo«ite  elec- 
trolyte wit!)  tjn-scoiis  nitric  .icid. 

With  regarU  to  the  regularity  displayed  Hy  iodine  and  hydro- 
gen compared  with  the  irregularity  of  the  results  obtained  by 
Victor  Meyer  with  chlorine  ar.d  hydrogen,  it  is  altcK^ether  im- 
possible to  ur.dctiland  I'rof.  Armsln  iig'-.  aititade.  In  one 
sentence  be  a-viures  tu  that  "  Uitu  i!i  uut  auipti^in^,"  and  in  the 
next  that  "there  is  a  si^nificaat  [of  what?]  difference  in  the 
behaviour  of  the  two  mixtures,  as  hydrogen  iodide  should  be- 
have  tt  hfdtogfa  diktide."  He  taogest*  that  lomc  special 
eiecira^e  aaay  be  mUm  io  tbe  eate  ofcbloriiM  and  hydrogea ; 
iMt  be  » indined  lo  acoooot  Ibr  the  difiefiaee  obiervcd  from 
the  fact  that  odiy  ooe  of  the  reaetioBt  It  revaitible  under  the 
coodiliont  of  experiment.  We  qaite  Ml  to  mdeiataad  the 
inflnenoe  whieh  the  revambilily  of  the  reaction  wonid  eiert  on 
lit  imilariiy. 

la  fine,  still  assuming  for  the  .uke  of  argument  the  notion  of 
"reversed  electrolysis,  '  we  would  ask  :— In  a  mixture  of  hy- 
drogen and  oxjrgen,  are  the  ions  there,  or  are  they  not  there  ? 
If  not  there,  will  the  presence  of  a  la^Mr  bring  themlnto  exist- 
ence '  It  there,  what  is  the  need  of  a  so  callc  l  impurity  ?  Is 
it  sapfxited  thst  theimp'irity  will  discharge  tbcm  '  Why.  thrn, 
does  not  the  prc-cnce  of  unc  or  of  two  oonductiiii;  «  re,  of  the 
same  metal  in  an  electrolyte  cause  ombinaiion  ot  the  ions 

Unlfenitf  Coli^,  London,  Jaiy  &      w.  Ramsay. 

Jamea  VVALKea. 

The  Corona  Spectrym. 

I.N  the  preliminury  accuuiit  by  .'»!.  Uc»Uad««;»  of  ibc  mim  i 
results  of  the  eclip«e  photographs  obtained  l>y  the  French 
aatrooomers  at  Fundtum,  a«  reported  tu  this  journal  on  .May  25 
{vol.  xlviii.  p.  81),  it  isatated  that  many  new  ooronal  lines  have 
been  photi^raphed.  and  that  a  diapiaoemeot  of  the  lines  in  the 
light  from  oppinile  points  of  the  corona  in  tlie  solar  equatorial 
plane  Droves  a  rotational  otovement  nearly  Corresponding  with 
that  fA  the  surface  of  the  aan  iuelf. 

In  the  abicace  of  fuller  deutit  il  it  periupi  a  little  diffiealt 
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to  accept  without  re^^erve  these  interesting  statements,  parties- 
larly  when  one  considers  the  somewhat  unfavourable  conditions 
.  under  which  the  photographs  were  obtained.  In  the  ftrat  place; 
I  one  would  like  to  a$k  by  what  means  have  these  new  bri^ 
1  lines  been  identified  as  belonging  to  the  corona,  seeing  that, 
owing  to  the  ha?y  coniiition  of  the  air  at  the  ai-ovc  station,  the 
I  brilliant  chrouioipheric  radiations  were  apparently  reflected  froa 
a  considerable  area  of  the  sky  '.n  the  sun  s  neji^hb' , ji h**!, 
forming,  as  it  were,  a  kind  of  false  corona  with  a  liriLjht  line 
spectrum.    .So  obvious,  indeed,  is  tliis  atmospheric  sijrciiing  of 
the  chiotus>«phere  line:,  ID  tbe  ^pcciram  photagiapii«  obtained 
by  the  English  astronomers  at  the  same  station,  that  many  lioes 
I  are  shown  as  clearly  on  the  mrMn'x  disk  as  in  the  corooil 
I  regloot ;  the  calcium  lines  "  H  "  and  "  K,"  which  are  vrrr 

Ibnlliani  chroioosphere  lines,  are  io  these  lotuid  to  extend  coa- 
siderably  above  the  Itmiu  of  the  tnie  corona,  as  ftetineti  bf  iti 
continuons  tpectrnm,  and  art  also  fiMnd  equally  bright  acna 
the  dark  moon, 

j  From  the  above  contlderatioos  one  is  inclined  almost  tvdeabt 
I  whether,  after  all,  any  trae  corona  lines  have  ever  been  proveii 

toeaisi,  excepting  perhaps  the  line  1474  (K),  which  is  11.x 
I  ordinarily  a  brilliant  line  in  the  chromosphere,  and  would  ihcie- 
j  fore  not  be  easily  seen  by  atmospheric  reflexion  ; '  and  it  wenU 

lieem  x^%<Mz,  if  not  probable,  that  this  bcaaiUol  aolar  tnjini 

dagc,  with  its  dark  rifts  attd  curvii^  ttreamtts,  ahiaes  dm(/tf 

by  coniiniious  light. 

I>cfinitc  inlonuati.in  jn  thi^  point  would,  however,  t.i?  jjl»dlf 

welcomed  by  thoi>c  whj  are  endeavouring  to   phii;o,»raph  tlvr 

corona  wilhuut  an  eclipse.  \Vc  would,  in  favt.  clutch  it  ter 
I  utraw,  in  the  shape  of  a  brtgh;  line,  in  the  hope  of  lu  yieldta; 
I  a  true  image  of  the  coronal  forms,  and  11  w  as  hupeU  tlxat  itt 
'  recent  eclipse  would  furnish  evidence  which  would  settle  th.i 

qaettlon. 

With  regard  to  the  ntood  point,  aaneiy.  the  displacem^K 
of  lines  In  the  ooraaal  tpcctnm.  This  it  said  to  be  cqaal  l» 
a  velocity  In  the  line  of^tight  of  5  to  7  kilometres  per  seemi 

!  (I  presume  for  the  total  diHerence  of  position  of  the  tiaejltif 
3  kilometres  for  the  speed  of  approach  or  recession  at  a^ 
tance  from  the  solar  limb  equal  to  two-thirds  of  thedianKICb 
This  is  certainly  a  very  striking  result,  and  if  eaaSnBcd 
further  <>tudy  wotild  in  itself  go  far  to  prove  the  true  oaceail 
nature  of  the  line  measured.    A  displacement  is  concei tablt, 
it  is  trtse,  under  certain  condition?,  on  the  assumption  tlul 
the  light  u  reflected  chromo?pheric  light,  but  this  would  nJ. 
eJtCficii  a  velocity  of  I'S;  kilometre*,  wbUs;  the  above  result 
comci  not  far  short  of  an  angular  rotation  equal  lo  of 
the  diiik  itself.     \  point  a'  the  distance  named  would,  ifngidiy 
c  inneLted  w:th  the  sun,  alternately  approach  and  "f ^?fdf  at  a 
i»peed  ul  about  4  35  kilymctfej  per  secoivd. 

It  would  be  interesting  to  know,  however,  what  are  ibclinii'j 
of  error  in  these  measurements.  I  gather  that  a  high  disper- 
sion was  not  employed,  and  it  would  seem,  therefore,  that  « 
large  uncertainty  may  be  exuecied  ;  supposing,  for  iosiaoce,  thai 
in  the  original  nemuiw  ihe  lines  H  and  K  are  depicted  as  bml 
apart,  the  total  disphiceiaent  eorreiponding  to  7  kitometrm 
per  second  will  only  amount  to  09  mm.  ;  an  error,  therefor*,  ef 
t\i  mm.,  or  of  an  inch  ^corresponding  to  over  t^  Ictto* 

metres)  would  materially  affea  tlM  result  j  and  to  come  wiiJnn 
this  limit  wodld  reqalre  anutually  line  definition  ia  the  line 
measured. 

In  vicn-  oi  ;■■■(-  novelty  and  great  importance  of  ihe  eoa- 
elusions  .iiTived  T.  by  the  leader  of  the  French  crttpse  cxpediiiea 
to  Senegal,  stit  ients  of  solar  physict  williaw.ii;  with  keen  uv- 
icrcst,  H"!  1 0  ^.ty  impatience,  the  pablication  of  a  full  detailed 
■.l.s.:u-N>.,n       ihe  results  obtained.  J.  EVBMHSD. 

Kenley,  .Surrey,  July  2. 


Lord  Coleridge  and  Vivisection. 

Mv  attentioa  hat  been  called  to  a  letter  which  the  Liti 
Chief  Justice  has  written  in  suppoii  of  an  endeavour  which 
being  made  by  a  section  of  the  Society  for  Promoting  Christian 
Knowledge  to  withdraw  from  circulation  my  little  work  "  Oar 
Secret  Friends  and  Foes,"  recently  pabtished  in  their  "  Romance 
of  Scicaee  Strict. "  Until  the  Piiblication  Conunitiee  «I  the 

'  It  cetms  prclly  ecrtam,  however,  from  the  dearly dtfimj  estvwl 
'  rm^"  MM  by  Frul'.  Lickyer  .kod  orhtri  at  tonaarediytasVv  meSM«f 
on  vlucctiws  pri«D.  ituit  a  mart  or  Vu*  uuiUrai  gasaeii*  eaiaa^a^  m« 
exist  wr  alto**  tlM  chfeamiphcrt  ami  piMioaacas ;  het  ■  tHii  ik«  vmjm 
piepcrir 
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Sucicly,  in  which  I  hive  every  confidence,  t.ikcs  any  nction  in 
this  mailer,  I  have  n  i  wish  to  participate  in  the  controversy,  mod 
have  but  liltle  iloulit  that  the  simple  publicniun  in  your  columns 
of  the  enclosed  correspondence,  withou:  any  Cijmment  from  me, 
will  lie  quite  sufticicnl  lo  enable  the  rciders  of  Nai  L'k£  !o  form 
s  correct  op^ni  m  as  to  the  raanrtrr  in  whi^h  my  bo<il.  has  Ijeen 
made  to  serve  the  purpoici  of  the  \  icloria  hlreet  Ami-\'iTuection 

Soctoty.  PcRcy  F.  FtMCKLMtn. 

Umtenity  Colle^,  Dundee,  July  15. 

"  The  com  mi;  lee  of  the  Viciori* Street  Anti  A'ivisection  Society 
b»ve  IMOed  the  follr>win(;  protest  lf>  the  nieiid  ers  of  the  Society 
fjr  the  Promotion  of  Chriiti.in  Kiioa  "j  ,.,;i.;,5t  a  work  re- 
cently publijbed  by  that  Society,  ajtd  conccrniiit^  which  the  Lord 
Ctaacf  lulice  has  written  the  letter  appended 

JO,  Vicioria  Sttttt,  London,  S.  W.,  July  1893. 
Sir  (or  Madam  I, —  I  lie  alleniion  of  the  Committee  of  the 
above  society  tias  lately  been  drawn  to  a  book  issued  by  the 
Society  for  Promoting  (  hrisuan  Knowledge  entitled  "  f  )ur 
Secret  Friendi  and  Foei,"  the  author  of  whidl.  Dr.  Percy 
Faraday  FrmklMd.  luM  «  Ueeow  Iwt  ywr  w  a  pncdcti  vifi* 

•ector. 

My  coinmiltce  consider  ihnt  the  followinjj  exiracti  (uffidcntJy 
tbow  itiat  the  book  is  calculated  10  encourage  the  unjustifiable 
and  licaiofaliiiiicpfacticeofaiiicfimentiog  on  living  animals  :— 

"  MiaolalMr  was  the  fim  to  dkeover  that  certain  bacilli,  widely 
4iitiibal«din  tiMttMCtidiil  li^m  of  loil,  wcte  ai|MMt  iiben 
nbealanacnisljr  iaoeawtcd  iaio  nicc^  gBiBM>|H«^  »d  nMiits, 
•of  adilBf  tip  lyinptont  typical  of  Mtano*  from  umidt  thcjr  auUe- 
-qaeotlraied.''  (Page  133.) 

'*  Rabbits  and  gumea-pig*  iucBliledwllliMiM(qiider^)web 
....  died  under  particttlajrly  w«ll-<Mfai«d  i^ptomi  of  teta- 
WIS."   (Page  136). 

AgtuD,  with  regard  to  the  Pasteur  meihois,  whicli,  from  their 
oalure,  mast  involve  great  torlurc  of  animals,  v*c  read  ; — 

'  ■  Numerous  investigators  have  succeeded  in  calliiij;  forth  many 
of  llie  symptoms  of.i  ilisex>ic  by  injccinj;  she  products  of  these 
OrEanisms"  1  Page  140.) 

On  page  148  lhet«  IS  the  following  pasiage  referring  to  the 
-establishment  of  Pasteur  Inttiiute^  : 

*'  Such  insltlntions  have  been  establiihcd  in  Russia,  Hungary, 
Italy,  Sicily,  Brazil,  Mexico,  Turi;ey,  the  United  States,  and 
fluuisauiia,  whilst  in  Great  iirilaia,  to  our  unutterable  disgrace, 
we  are  in  this  ropcct  behind  the  unapealwUe  Turk,  Md  tht 
Mmi-barbarous  snbjecM  of  the  Cur." 

That  a  Pasteur  Institute  hai  BOt  jet  bm  eMkUMled  is 
Eogtand,  in  spite  of  repealed  cObfttaB  the  pMt  of  the  vivineliBg 
«:hool,  is  greatly  to  the  credit  of  thi*<MHlUjr»  farncll  BB  IbhT 
4Ktion  would  result  in  an  enormottt  incMBM  IB  dw  IMailMV  of 
^inful  experiments  on  God's  innocent  creatures. 

My  committee  are  of  opinion  that  the  teaching  of  this  book  is 
-opposed  to  the  obiecls  of  the  Society  for  Promoting  Christian 
Knowledge,  and  I  am  directed  earnestly  to  urge  you,  if  you  con- 
sider the  objections  to  the  book  are  valid,  to  write  the  Secretary, 
Editorial  Department,  S.P.C.  K  ,  Northumlxrrlaiid  Avenae, 
Iioodoo,  W.C.,  tad  pnMcet  igaiiui  the  cqarioued  publicatiot^  of 
I  BB.  Sir  (or  MBdBB),  your  cdiedient  servant, 

Benjx.  B&VAM,  Secretat^.  1 

The  Mlowiag  i*  Ui*  MMr  fraai  tlia  Lord  CU«f  JoKtoe  of 

England  ;— 

\,  Susitx  S<i >•<!>( J^'.^Junt  IT.  \ 
Madam, — I  have  signed  (his  paper,  not  exactly  with  pleasure, 
for  the  whole  »lib;ect  is  utterly  odious  10  inc,  but  \iith  Rre.U 
willin^nets.     I  have  never  seen  any  reason  to  ch.mi;c  or  (qualify 
the  opinions  I  i;x[jrcssed  many  years  av;o  in  an  article  on  vivisec 
tiOD  which  your  society  reprinted.     Should  the  booU  in<)nesnon  1 
not  be  withdrawn  by  the  Sjciety  for  I'roiii(j;ing  Chris:  lt.  ^ri  .  w-  | 
ledge,  1  shaU  a:  once  wilhdia*  myself  from  ii,  as  1:  w  ill,  in  my  | 
judgment,  become  a  Sjciety  for  the  Promotion  of  Unchriitiao 
Knowledge.  Very  ^ood  men,  I  am  quite  aware,  lake  a  different  ' 
view.  Baa  will  COHUBBB  lo  nfiPOlt  tM  locicty  ;  but  a  man,  how- 
-cm  ebieife,  luttit  let  vpoo  tin  amvictions,  especially  when  , 
lk»  kave  not  been  baitilTtakea  Bf  Bod  Bce  BOtqiiiieigiUMBatlir 
MUtsiBcd.— I  am,  Mboub,  you-  ebedieot  Mmat  (Sigiwil)  ' 

■COLUltOCB.  MiMMoBIQb" 

OyBtBr-Cultim  and  Tempenttan. 

It  oiay  interest  some  of  jronr  ictdtta  IB  Itaaw  Hut  there  has 
ben  an  BBonaliy  heavy  depoeit  of  oystet  qtit  jail  aow  ea  (be 
«allMlot«  (tiles)  along  thii  well  eoait  of  Franct;.   Smib  of  the 
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tiles  I  have  seen  durinj;  the  last  few  days  have  been  very  densely 
I  crowded  over  with  the  little  aiiibcr-colouml  scales.     The  oyster 
I  breeders  both  at  Arcachon  and  at  Point  de  Chapus,  men  of 
long  (.'Xpcrience,  attribute  the  special  abaadanca  Of  Uf  ipBtthil 
season  to  the  continuous  hot  weather. 

The  calmness  of  the  -^ea  nt  the  time  when  the  embryos  were 
set  free  way  alaa  have  hail  something  to  do  with  an  unusually 
tame  number  passing  safely  through  tM  critical  larval  stages. 

The  temperature  of  the  tea  on  miioBB  parts  of  the  oyster 
"pBMt"  at  Arcaahoa  last  Monday  ma ftoa*  ta*  to goT  F.,  aad 
oat  fai  the  opea  to^i^,  half.war  betweea  tha  Uaodi  of  Otooii 
aad  R^,  I  fiad  it  is  73"  F.  However,  it  be  hoped  that 
altboagb  tempewtares  like  these  may  be  fliVMiaUBb  they  aie 
not  necessary  for  successful  oyster  breeding 

w.  A.  timwuK. 

St.  Piem  lie  d'Olaran,  France.  Jaly  7. 

The  DtfTusion  Photometer. 
In  the  diicasiioa  before  the  Physical  Society  of  Jane  9,  a 
phoirawtariMHieof  BBfalEB  blockattmeatioaedaB  "The  Jelly 
Photometer."  I  thiiik,  howe*er,  that  thia  it  the  photMaeter  de- 

Kribed  by  me  in  the  Pkihsophicat  Magatint  some  two  or  three 
years  ago  ;  also  in  the  proceedings  of  the  Royal  Dublin  Society, 
and  exhibited  before  the  British  Association  on  the  occasion  of 
their  meeting  at  Bath.  I  cannot  now  give  exact  references,  but 
I  must  be  pardoned  for  calliag  attention  lo  the  miaiake,  ai  h  has 
been  made  before  by  a  high  aotbwltyt  and  aecnn  likely  to  ba 
perpetusted  In  Fngtind 

It  is  correctly  described  in  Wiedemann  and  l-.bert'«  "Fhyd^ 
kalisches  Prakiikam,"  reoeotiy  pubtiihed  (p.  217). 

Bonn,  July  13.  J.  Jot.v. 

P.S. — I  have  no  objection  to  the  prefix  if  written  with  a  small 
letter. 

[We  followed  the  spcliiog  of  the  word  contained  in  the  ofiicial 
report  of  the  Phyilcal  Soeiaiy.— Ed.] 


ALPHONSE.  DE  CANDOLLE. 

HOUGH  tUf  notlcft i>«MBairhak bdnted,  the  poaitiig 
*■    away  of  a  igum  ao  ooupiaioiifl  as  D»  CanaoUe  in 
the  Europeu)  arodd  of  aeMnce  caanot  te  pamutted  to 
fccatve  M  mora  ^mpatbetic  aotloe  tbaaabaieraoonl 
of  tbeftcL 

Atphonie  Louis  Pierre  Pyramtu  de  CandoUe,  to  give 
him  his  fall  name,  died  on  A|»ril  4  at  his  house  in  the 
Cour  de  St.  Pierre  at  Geneva,  in  the  eighty-seventh  year 
of  his  age.  If  his  bodily  vigour  had  of  late  somewhat 
failed,  he  preserved  bis  scientific  intercuts  and  mental 
activity  up  to  the  last.  Only  the  week  before  his  death  1 
received  a  letter  from  him,  in  which  tliere  w'a^l  no  indica- 
tion of  failing  vitality,  and  in  which  he  wrote  without 
anxiety  of  the  work  th.it  he  had  in  hand. 

So  many  of  us  have  grown  up  under  the  shadow  of 
De  tjandolle,  that  it  seems  almost  a  kind  of  impiety  to 
sit  down  and  coldly  measure  his  stature.  Tome  it  seems 
that  m  a  manner  his  death  closes  an  epoch.  Witli  him 
passes  away  the  last  yrcat  rcpresent.it! vf!  of  the  French 
School  of  Hotanical  Taxononi  d  .^fhich,  through 
Bencham,  the  Engii&h  was  in  a  )<reai  nteasure  affiliated — 
and  which  had  its  root  in  Lamarck,  \»itOm  the  WOrldiO 
general  scarcely  realises  as  a  botanist. 

Geneva  has  long  been  remarkable  as  the  home  of  a 
number  of  families  whose  members  have  cultivated 
science  with  distinction.  These  are  for  the  most  part 
descendants  of  French  Protestants  who  have  emigrated 
from  the  south  of  France.  Amongst  these  the  De 
CandoUes  stand  out  in  pie-amineoce ;  the  third  gener- 
ation atill  aeaa  them  in  tbe  front  rank  of  tbc  tCMOlUie 
world. 

Alphonse  dc  Candolle's  father,  Augustin  Pyramus,  was  a 
man  who  would  have  been  remarkable  in  any  age.  Gifted 
with  astonishing  energy  and  enthuHasm,  a  nngular  power 
of  grasping  and  co-ordinating  large  masses  of  detail,  and 
intlwBligable  induitry,  bis  buoyant  charm  of  manner  in* 
spired  even  the  citisens  of  Geneva  with  interest  and  coa- 
victlan  in  the  aupieaM  importancs  of  taxoaoniic  studies. 
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I  know  nothir.L;  in  scientific  literature  ir.orc  entertaining 
and  instructive  th;in  his  ^f<'ln~  ':>  :.  mvX  s  ';t:\-'t'i-'  They 
supply  a  sinking  instance  of  his  irrcsist-Jilc  iiitlueuf-e. 
The  return  of  an  iriipi)rt;u-.t  f  o'.leLt.i.'ii  of  ori„'[nal  r.rr.wiR^'s 
of  Mexican  plants  was  dcm.imlcd  b-y  iHc  Iciulcr.  De 
Candulle  rou^cii  tlu-  whole  ot  i.itnevAii  society  to  his  aid  ; 
the  city  was  almost  in  a  ferment  till  by  iitiitetl  co-opera- 
tion every  one  of  the  i::oo  dtawmi;!:  liad  been  copied. 

The  facts  to  be  told  nf  Alphonve  dc  Citulolle's  life  are 
simple.  Born  October  27 ,  i  S06,  at  Tans,  he  took  the  dc^^'rec 
of  Bachelor  of  Science  at  Geneva  m  !  ■  2  5,  and  af  Doctor  of 
Laws  with  great  distinction  in  iS  j  ).  T.ne  intluence  of  his 
legal  training  probably  gave  an  impress  to  bis  work  and 
character  all  through  life.  In  1831  he  began  to  assist  his 
father  in  his  duties  as  Professor  of  Uotany,  and  he  sue 
cecded  him  in  the  chair  in  1835.  He  held  it  till  1850, 
when  be  left  it,  owing  to  political  events.  The  remainder 
of  bit  life  he  passed  as  a  private  man  of  science.  But 
dming  middle  life  he  fulfilled  with  dignity,  and  not  with- 
out inlluence,  the  duiiet  of  a  citiien  which  bis  character 
and  social  pomioo  m  aonesovt  iiopoKd  upoohiin.  After 
serving  as  a  member  of  the  Representative  Council  of 
Geneva,  he  was  a  member  of  the  Grand  Council  from 
1862  to  1866.  He  was  the  first  to  advocate  the  "referen- 
dum "  in  political  alTairs  ;  he  exerted  himself  to  ett'ect 
numerous  reforms  in  economic  and  sanitary  matters  ;  and 
by  obtaining  the  use  of  posia^'e  star.ips  t'oi  his  L'nnton  he 
appears  to  have  paved  the  wjy  for  lUeir  general  intro- 
duction into  Switzerland. 

The  earliest  and  pcrh.Tp<!  the  best  of  De  Cantlolle's 
botanical  works  is  his  Mono^rai^h  of  the  Campanulacea, 
publishcsi  111  1831.  It  liai  stood  itb  aground  more  solidly 
than  is  often  the  case  \\\\\\  the  ta\ononi:c  work  of  the 
time,  and  its  conclusions  have  been  in  the  main  adopted  i 
in  the  later  fc*isi<m  of  the  order  by  Bentbam  and 
Hooker. 

In  184,1  Dc  Candolle's  father  died.  He  had  com- 
menced the  publication  of  the  I'rodromus  in  1824.  The 
object  of  this  vast  undertaking  was  to  give  brief  diag- 
nostic descriptions  of  all  known  plants.  Its  publication 
finally  settled  the  question  which  had  long  agitated  the 
scientific  world  as  to  the  supersession  of  the  artificial 
Linnean  system  by  a  natural  one.  What  is  called  the 
Candollean  sequence  is  still  in  general  us^  though  it  i  s  con- 
fBssedly  in  some  respects  iMtf  aittfidali  and  only  an 
appraidmation  to  a  tndy  natural  anangement.  The 
fotber  had  paUisbed  seven  volumes  of  this  classical  and 
indispensable  work.  The  son  carried  it  down  to  the 
completion  of  the  Dicotyledons  in  the  seventeenth  volume, 
published  in  1873.  He  saw  that  no  one  man  could  carry 
out  the  task  single-handed.  While  formulating  a  uniform 
plan  and  method  of  procediiie,  h.e  inan.i_;cd  t'l  summon 
to  hii  aid  tiie  bysteinatic  botanists  oi  all  Europe. 
In  he  was  able  to  ( laim   tliat    he    had  conlri- 

buuirs  lunn  Fi:i;^land  to  the  Tyrol,  and  troni  Montpellier  to 
the  Baltic,  fie  took  hnnsclf  no  mean  share  of  the  work, 
and  if  this  kind  of  reatarch  aCords  i:oi:i]i.irativeIv  little 
opportunity  for  the  display  of  genius,  Alphonse  <'.c  I'an 
dolle*>  work  is  alw.iys  character! -c<i  by  ii.i.dities  of  work- 
in. inhke  .iccnr.icy  ai'.vi  scholarly  hn;^h. 

in  early  lite  the  writings  of  Humboldt  mspired  Ue 
Candolle,  as  they  have  done  many  young  men,  with  the 
impulse  to  travel.  Family  circumstances,  however,  forbad 
it.  But  the  fascination  of  phyto-geographical  problems 
had  taken  possession  of  him,  and  the  vast  assemblage  of 
specific  forms  which  continually  passed  through  his  hand^ 
must  have  supplied  him  with  inexhaustible  food  for 
reflection. 

In  [855  appeared  his  G^grapku  botamqiu  rttisoHn<'c;  \ 
which  was  ue  most  important  work  of  bis  life.  It  would  be 
impossible  in  a  short  qncetoai^reciate  this  jusld^.  Ithas 
been  compilidned  that  it  led  to  no  direct  conauston ;  and 

it  is  all  but  Inexplicable  that  the  author  missed  seeing 
tfiat  the  immense  mass  of  facts  he  had  collected  really 
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pointed  directly  toevoiut:on  the  key  to  its  cxpiauaiiou. 
But  the  character  of  the  man  is  an  element  which  must 
not  be  overlooked.  Ettiientially  in  method  a  statistician, 
he  believed  these  facts,  properly  marshalled,  would  evolve 
ilicir  own  law.  But  scientific  method,  like  other  calcu- 
lating machines,  will  not  evolve  more  than  is  imp'acitly 
put  mto  it.  De  Candolle,  it  must  be  admiiied,  neither 
1  possessed  nor  had  much  sympathy  with  that  tone!)  ot 
im.i^tnation  akin  to  inspiration,  which  by  some  un- 
conscious lerebra!  integration  sees  an  even  wider  prin- 
ciple underlying  the  facts  which  are  contemplated  than 
by  any  method  of  manipulation  can  be  educed  from  them. 
But  it  may  be  doubted  whether  a  study  of  the  Distribu> 
tion  problem  would  ever  have  led  to  evolution  directly. 
The  essence  of  the  Darwinian  theory  was  the  discovery 
of  a  possible,  at  any  rate  conceivable,  muJus  opcfitndi. 
This  was  tbe  result  of  an  attack  from  the  biological  side. 
The  phenooieaa  on  a  large  scale  which  gec^raphical 
distribution  present  are  too  remote  from  toeir  nttimate 
cause  to  immediately  suggest  it ;  yet  when  the  principle 
is  grai^d  they  are  immediately  susceptible  of  deductive 
explanation. 

Nevertheless,  I  cannot  but  regard  the  G^fgrafihit,  if 

not  as  an  actual  precursor,  yet  as  one  of  the  inevitable 
foundation-stones  of  the  modern  evolution-principle. 
In  the  first  place,  De  Candolle  dealt  more  than  one 
heavy  blow  to  Lamarckism.  Botanists  w  ere  iinpregn.ited 
with  the  idea  that  plant-distribution  w.-.s  .1  r.icie  matter 
of  tcniperati.re.  .Adanson  had  supposed  '.liat  there 
was  .1  simple  muncrical  relation  between  it  and  growth. 
Boussinf^ault  had  Lrone  further  and  stated  that  tlie  product 
of  the  perinil  of  growth  multiplied  into  the  mean  temp- 
erature was  a  constmt.  That  within  limits  there  is 
truth  in  these  si.itemenis,  !  myself  believe,  and  for 
cultural  staples  the  jiroblcni  is  still  worth  fresh  investiga- 
tion. But  the  facts  will  not  bear  generalisation,  and  in 
the  field  of  nature  De  Candolle  saw  that  they  explained 
little,  either  factors,  such  as  light  and  moisture,  must 
also  be  taken  into  account ;  if  he  had  gone  a  little 
further  he  would  have  met  the  "  Struggle  for  Existence." 

But  De  Candolle's  most  fertile  conclusion  was  the 
derivative  nature  of  existing  floras,  and  he  cites  with 
approval  the  classical  speculations  of  Edward  Forbes 
on  the  flora  of  Western  Europe.  De  Candolle  at  any 
rate  brought  together  a  mine  of  accurate  information, 
collected  with  vast  labour  without  prepossession  and 
marshalled  with  consummate  judgment.  Hie  has  famished 
an  armoury  from  wUd)  k  wiU  be  long  before  soccessive 
students  of  the  subject  cease  to  draw  their  weapons. 
Had  he  taken  narrow  and  pedantic  views  of  specific 
limitations,  he  would  have  left  the  subject  more  confused 
than  he  found  it  liut  :  y  treating,  for  example,  the 
aquatic  Ranunculi  as  a  giou|i  of  variable  forms  of  a 
single  species,  /.'.innn.  tt^'ui  ,.• .  v  i.'.-.V^,  he  supplies  facts 
in  .»  shape  at  once  available  for  the  Darwinian  student. 

He  Cant'.olle  met  Darwin  m  i '\v  y,  a-td  though  he  main- 
lauicU  a  turrcspondence  wuh  litiit,  ihey  dti  not  meet 
again  till  18S0,  when  the  former  paid  a  vIm:  to  t  v.Mi 
Of  this  he  published  a  touching  and  in  sjime  degree 
pathetic  account  in  1882.  He  makes  his  submission  to 
the  inevitable.    I  will  translate  a  kw  ^vords  :  — 

"The  existing  distribution  of  species,  csperialK  in 
islands, compelled  me  to  admit,  as  early  as  1^55,  four  years 
before  the  appearance  of  the  "  Origin  of  Species, '  the 
creation,  in  certain  cases,  of  new  specific  forms  derived 
from  older  ones.  I  proved  to  demonstration  that  the 
majority  of  species  ascend  to  periods  far  more  remote  than 
is  generally  supposed,  and  that  they  have  passed tbroogh 
both  geological  and  climatic  changes.  Lyell  accustomed 
geologists  to  consider  smM  causes,  operating  through 
long  periods,  as  competent  to  produce  large  effects.  The 
astronomical  conception  of  indefinite  time  had  penetrated 
natural  science.  Five  or  six  thousand  years  counted  for 
little  in  the  history  of  organised  beings. .  .  .  Uncertainly 
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was  everywhere.  Tfie  fact',  of  rla^sincnion,  of  palaeont- 
ology, of  geographiir.il  liiitr  ilr,r.;i)a,  ui  oi>;.i-iu.^e!iy  ceased 
to  be  in;cUi;c,'ib!c.  It  '.v.is  iiezesiaiy  to  trc.i'i  tlirough  the 
barrier  of  a  Imiiled  t;tiic,  anvl  of  the  beiief  ;n  ihe  per- 
manence of  sficcirir  forms.     ,-//.")  f'.ini!  1  >.:rii-i!i.'' 

1  he  irdluence  of  D.iru  in  w  conspic  uously  shown  in 
the  remarkable  book  uhich  Dc  Candolle  published  in 
1873,  under  the  title  of"  [iivtnue  de^  Savanis."'  Hclays 
botany  aside,  and  i,'oin^j  bo:k  to  the  studies  of  h;s 
.icadeniic  life,  *!atti  afresh  vinderthc  inspiration  cl  tliei-.e.v 
ideas,  iiut  lie  dor.s  this  With  the  i.iine  reierve  and  aiiiio^t 
sceptical  spirit  which  characirrises  all  hi^  wri'int;5.  The 
facts  nutit  cvvjive  tluir  own  consequences  lie  is  re- 
potted to  ha^  e  sairi  that  *•  he  was  a  botanist  by  inheritance 
and  a  st  uistirian  by  birth."  lint  he  applies  to  the  treat- 
ment of  his  data  a  statistical  method  which  is  positively 
fascinating  in  the  skill  with  which  it  is  ein|rfoy«q,  and  the 
tntercst  of  the  results  to  which  it  leads.  I  must  content 
myself  with  a  single  conclusion,  the  undoubted  validity 
of  which,  it  seems  to  me,  is  often  overlooked. 

"  Heredity  acMker  gives  scientific  men  special  nor 
extraordinary  powers  ;  but  only  that  combinaiiun  of  moral 
nod  inlellecttial  qualities  which  may  be  directed  accord- 
ing to  circumstances  and  the  choice  of  the  individual  to 
scientific  study  or  to  any  other  serious  or  definite  object." 
If  we  slightly  enlarEe  this  concinsiott  by  legarding extra- 
ordinary aptitude  ior  particular  brancliet  of  scientific 
diacovery  (or  any  other  field  of  inteliectHal  or  artistic 
activity),  at  a  sort  of  excepti nai  sport  firom  an  already 
qiedalised  kkc^  it  appears  to  me  that  we  have  the  whole 
root  of  the  matter.  A  very  distinguished  man  of  science 
hai  been  known  to  hasard  the  opinion  that  if  he  had 
tlimtd  his  attention  co  law,  he  would  probably  l  ave 
become  Lord  Chancellor.  I  think  that  he  only  erred  on 
the  side  of  modesty,  and  that  he  would  equally  id;ely 
have  been  Prime  Mmister. 

But  I  must  pass  on.  In  18S0  De  Candolle  im  i.ishcu 
his  Phytoj^niphic.  This  is  a  iiselul  book,  ir.disficns.ible 
to  the  t.tvonomic  workshop.  It  r:,ihorate5  and  enlorces 
the  adin  ir.ilile  jjrir>ri|)K-.s  of  jiLmt  descuptiv  e  work  laid 
(Iowa  by  Linn.t'us,  vvl>;<;h  malve  ilsc  tiuuy  one  of  no 
small  value  as  an  edui  aii oinl  disciplme.  The  book  will 
always  have  its  vaUie  as  keeping  alive  an  admirable 
tradition.  Would  that  its  e.xample  anil  pic.  epts  were 
more  taken  to  heart  by  many  modern  botanists  who  fail 
M>  see  '.hu  a  description  i^  one  thin^>,  a  iumiOOUS  and 
logical  diagnosis  a  totally  different  one  \ 

Finally, in  18S3,  De  Candolle  published  his"Origine 
des  I'lantci  Cultivc'es  '  This  sprang  from  his  prefatory 
studies  for  the  G-'<>i;r,tplu\.  It  is  an  altogether  admirable 
book]:  not  perfect  certainly,  or  complete,  and  faulty  per- 
haps more  especially  in  the  difficult  matter  of  handling 
the  philological  evidence.  \  et  I  know  of  no  one  who 
could  have  put  toj^ether  the  m.iterial  in  a  more  masterly 
way,  or  who  could  have  presented  the  conclusions  de- 
rivable from  it  in  a  form  more  likely  to  carry  convfctton. 

Here  1  must  close.  .\>  I  began  by  saying,  a  great 
figure  has  passed  away.  Distinguished  in  appearance, 
his  mnnn?r§  though  reserved,  were  always  exquisitely 
urbane,  ii  he  lacked  enthusiaim  of  a  demonstrative 
sort  he  tnadc  up  for  it  by  extreme  sobriety  of  judgment 
and  inexorable  |)ersistence.  He  was  singularly  kind  to 
all  who  were  disposed  to  engage  in  botanical  work; 
and  would  spare  no  pains  to  help  and  even  aid» 
with  his  own  accumulated  materials,  those  who 
were  willlni^  to  undertaiee  a  research.  He  died  bdoved 
by  his  fontdy*  revered  by  his  countrymen,  and  loaded 
with  distincdons.  He  was  a  Foreign  Member  of  the 
Royal  Society.a  Cold  Medallist  of  the  l.innean  Society, 
a  D.C  L.  of  O.xford,  and  an  L.I,  D.  of  C  imbrid^'C;  and 
the  possessor  of  the  order  which  pjrh  ip^  coifcrs  the 
greatest  distinction  on  a  icientilic  inin,  tha  oaur  le 
mi^riie  "  of  Prussia.  \V.  T.  THISELTON-DveR. 
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CARL  SEMPER. 

A  GRE.AT  invt  ili^ator  has  left  us,  and  one  more 
■**  vacant  tablet  of  the  Hall  of  Fame  has  received  its 
inicription. 

Carl  Semi>er.  bon;  July  Cf,  ii>32,  at  .A',tona,  near  Ham- 
burg, a  son  of  the  celebrated  architect,  Cottftied  Semj  er, 
at  lirst  destined  for  the  Royal  Navy,  but  aiicrMards 
student,  xr^duate,  Privat-Docent,  and  for  twenty-five 
years  Professor  of  the  University  of  Wunburg,  has 
merited  eminetKe  as  a  tmvellerie  tool«gist,a  tesdicr, 

and  an  inyestr.,'aior. 

The  rant;c  o!  his  "  1  hun  und  Schaffen  ''—his  doing  and 
making — is  so  w  ide  that  but  scant  justice  can  be  paid 
to  his  labours  within  the  short  space  of  this  article. 
As  that  of  a  travelled  naturalist  and  the  writer  of 
important  works  of  travel  his  name  is  honourably  known 
to  the  geographer,  while  his  investigations  in  pure 
zoology  are  among  the  most  brilliant  and  weighty 
of  the  past  thirty  years. 

Even  in  this  field  of  science  there  was  a  many-sided- 
ness about  the  observer,  impelling  him  to  work  for  the 
increase  of  knowledge  in  systematic  toology,  comparative 
anatomy,  embryology,  comparative  histology,  and 
physiology. 

His  travels  in  the  Philippine  and  PalauorPelewLslands, 
for  which  he  expended  nearly  the  half  of  the  large  fortune 
inherited  from  his  father,  resulted  in  many  valuable 
memoirs  00  venous  groups  ef  invertebmta,  the  joint 
work  of  hims^  and  others;  Seropei^  Hohnhuria,* 
and  hia  special  studies  of  nollusca— a  graup  iu  which 
he  was  a  ImuUiw  aatbnity— may  only  be  mentleaed* 
His  book  OA  the  ^  Palau-Insetn  im  StiDen  Ocean"  is  un- 
fortunately  less  known  -at  least,  in  this  country— but  in 
the  opinion  of  good  authorities  there  are  few  more  de> 
lightful  works  of  travel,  and  fewer  still  in  which  the 
observational  powers  of  the  naturalist  find  as  full  play. 

l)f  .'^eni()cr's  mnliii-can  work  on ly  a  special: ^t  can  speak 
as  it  merui.  I  kiio.v  aut  »£  he  completed  .ill  tlia;  he 
intended  to  do,  but  I  have  a  livel\  rcniemlKani  c  <jf  the 
immense  stores  of  material  and  diawiiigj  which  he 
posses-cil  ten  years  ago. 

To  expcnincnial  physiology  be  made  many  contri- 
butions in  the  Exi^att'Mii^unga  4tr  Turt  and 
el  sew  here. 

but  the  works  of  all  OtluTa  ulnrh  established  his 
reputation  15  n  university  professor  wete  uinio.ibtedly 
ihosc  on  LointJ.iMtive  embryology. 

.Amonji  these,  "  Das  Uro-genitalsystcm  dcr  IMagio- 
stomen "  is  preeminent.  In  this  and  other  priceless 
memoirs  was  laid  the  solid  foundation  on  which  the  ten 
volumes  of  the  ArbeiUn  aus  dem  Zooloi^isch- 
zootomischen  Inslitul  zu  ffz/rri^w/y  were  gradually  built 
up.  The  intensity  and  ardour  with  which  he  devoted 
himself  to  the  problems  of  embrydon'  also  laid  the  be- 
ginnings of  the  long  years  of  ill-health  which  have  just 
closed  with  his  death. 

Though  his  ivork  cannot  be  described  as  having  escaped 
unscathed  from  the  fierce  cmbryological  battles  of  recent 
years,  most  of  it  still  stands  intact,  and  ts  destined  to  re- 
main, associated  with  the  name  of  Semper,  as  part  of  the 
dasHc  literature  of  vertebrate  morphology. 

With  recapitulation  embryology  he  had  nosort  of  sym- 
rndiy,  and  his  polemics  against  Haeckel  clearly  defined 
his  position  as  an  opponent  of  the  so-called  "  Law  of 
Ontogeny."  He  was  of  those  whose  cmbryological  work 
is  baMsd  radwr  on  the  Idea  that  otfans^  not  organisms, 
repeat  parts  of  their  ancestral  history  in  their  develop- 
ment. 

of  the  departed  master—"  Der  Chef,"  .as  hi*  students 
affeciionatelv  tenned  him — a  pupil  cannot  write  without 
feeling.  Long  before  his  death  the  great  numbei  of  his 
pupils,  who  had  become  occupants  of  University  chairs, 
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testiticd  to  che  success  of  his  training.  Profs.  Ludwig 
(Bonn),  Braun  (Konigsberg),  Spengel  (Giessen),  Kennel 
(Dorpaf,  Kossmann  (Heidelberg),  Carriirre  (Strassburg), 
and  l-"r.iisse  ,  [.cipsic),  and  the  I'rivat- Docenten  Ludwig 
WiiJ,  Biehringer,  Vol f,'[,Sclui berg,  and  others,  still  represent 
the  old  Wuriburjj  Institute  in  more  than  lialf  of  the 
Universities  of  Grrniany.  Pupils  came  to  him  from  all 
parts  of  the  world.  <  if  his  contemporaries  only  two, 
Albert  von  Kollilcer  and  Rudolf  Lcuclcart,  can  claim  a 
longer  array  of  scholars,  and  none  have  trained  more 
successful  investigators.  Among  those  who  pride  them- 
selves on  ilieir  studies  in  the  quaint  old  rooms  overlooking 
the  Neubaustrassc  are  R.  S.  Bergb,  C.  S.  Minot,  H. 
Jungersea,  Sharp,  Strubell,  Goronowilch,  Grani,  and  the 
couiiiu  Sarasin.  From  Great  Britain  canwbnt  two,  the 
lale  PltUfp  Carpenter  and  the  writer. 

The  MCulianty  of  Semper's  training  consisted  in  this  : 
— The  iMiddillg  sodlogist  was  first  thoroughly  grounded 
in  companitive  anatomy  and  histology,  aad  then  only, 
after  a  preliminaiy  trial  oo  some  wdl'WorlMd  theme, 
might  he  commeace  iodependent  iaveatlnUon.  The 
woHe  once  begun,  the  atndeiit  fteoeiv«d  tbMiaant  critieiim 
but  00  help,  and  thus  while  Semper  guided  the  woiker, 
he  never  performed  the  lailc  bimeelfc  In  this  way  the 
memoire  oif  Us  ptipUs  came  to  bt  not  Oe  work  of  a 
■chool  in  which  the  muter  done  was  in  evidence,  but  a 
■eiiea  of  papers  dealing  with  widely  divergent  questions, 
and  having  only  this  in  Common  that  they  were  built 
on  the  same  solid  basis  of  elementary  knowledge. 

Semper  was  above  all  the  close  friend  of  his  pupils, 
and  witli  th<;m  he  formed  a  small  "  \  ercin,  '  in  whirh  he 
took  considerable  pride.  The  evenings — which  usually 
became  early  inoraings  spent  in  the  little  "  Alt-dcutsche 
Stube  "  of  thr  "  /oologiral  Garden  "  down  the  Main  will 
not  readily  t'ade  from  recollection.  Then  it  was  that  the 
conversation  French,  German,  and  English-  more  fre- 
quently turned  to  zoological  travel,  and  discussions  on 
current  /oology  gave  place  to  little  lectures  on  the  Hhilip 
pines  and  Palau  Islands,  on  Heligoland  and  the  K;viera, 
on  tropica!  animals  and  plants.  The  educational  im- 
portance of  travel  to  the  young  zoologist  was  an  ever- 
recurruig  topic  with  Semper.  The  advice  usually  had 
good  etTect,  for  most  of  his  pupils  have  at  one  time  or  1 
another  made  zoological  Jouraeys  to  distant  parts  of  the 
world  to  Ceylon,  to  Trinidad,  to Greenland, uc  Cdelws, 

and  other  places. 

<Jne  of  Semper's  ideals  was  a  new  laboratory  with  a 
tropical  house  for  animals.  After  long  treaty  with  the 
Government  he  was  happy  in  obtaining  the  completion 
of  bis  wisbcK—the  new  Zoological  Institute,  a  building 
WOfdiyof  the  architect-zoologist.  Three  short  years  ago  we 
who  were  his  old  pupils  rejoiced  with  him  on  the  opening 
of  the  new  abode.  Now,  as  he  would  bid  the  fleeting 
moment  stay,  he  is  taken  from  us.  The  director's  room 
i>  vacBBI,  our  chief  and  our  "  Stildentcnxeit "  are  alike 
memofiw,  on  both  of  which  we  can  only  dwell  with 
foodoen  and  aiectieQ.  j.  Bbard. 


NOTES. 

\Vk  regret  lo  record  that  M.  Marie  Davy  died  on  July  16,  at 
Claaiecy,  Nievrc,  at  the  age  of  seventy-seven,  M.  Davy  wiu  at 
one  time  at  the  head  <>r  ihe  pbysical-auronomy service  of  the 
Fsris  Obsemloiy,  and  took  a  leadiag  pan  in  the  pratait  against 
Le  Vinier'sadauaisliation  in  187a  He  pnVfirfwd  a  iaige  mnn- 
bcr  of  papers  on  electrical  and  astronomical  subjects. 

Paor.  S.  P.  LAKCLtv,  Secrcuuy  of  the  Snithaoeiiia 
tuthntioB,  aaaoancas  that  lb*  lastitnlien  has  leciuad  a  table 
•t  the  Naples  Zoological  Station  for  the  tse  of  Aawricn 
in««itig«tors.  The  tabic  will  be  koom  aa  tha  Sedtbaooiaa 
table.    Publications  resalting  from  its  eic  will  bear  the  we  of 
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'.he  .Smithiioniiin  lostitation,  and  such  of  them  as  are  of  sufficient 
importance  will  be  printed  In  the  *'  Smithneiatt  Coetribtttioea 

to  Koowfedge." 

The  munificent  gifts  of  the  legateei  of  Sir  Joseph  Whit- 
worth  10  Manchester  are  to  be  increased  by  a  sam  of  ;^50,ooo. 
The  amount  previously  given  1^  them  to  carry  out  Ihe  scheme  of 
the  Whitworth  Institute  was  105,00a  The  legatees  consider, 
however,  that  even  their  addidoaal  domtloa  will  need  aopple- 
menting  by  the  pabUe  if  the  InsUtQt*  is  t*  attain  Its  due  !«• 
poriaoce. 

The  International  Maritime  CoofMtt eeoHneneed  itsMcoad 

meeting  on  July  18  at  the  Tottltatioa  of  Civil  Engineert,  under 

the  presidency  of  Lonl  Prn>s<:y.  A  l-irge  numhr^r  'A  British  anti 
foreign  representative-,  of  maritime  interests  were  present,  ind 
the  outcome  of  the  week's  conference  will  doubtless  be  'A  ci.'n- 
aidetable  importance.  Lord  Hr«»aey  took  for  the  text  of  bis 
presidenlial  address  the  coostniction  and  use  of  breakwaters, 
and  ibe  works  that  have  been  undertaken  for  the  impfovcoMnt 
of  the  entraaees  to  ports.  Mr.  Mondella,  M.P.,  folluwed  with 
,1  ilescriptlori  of  the  growth  of  the  mercantile  marine  service  of 
(Ircat  liritain.  The  Conj^rcss  then  divided  into  sections  for  the 
reading  miJ  diicvi^siun  of  papers.  I, on',  Sw.in^ca  prfsidud  over 
the  section  driling  wilh  questions  reiating  to  the  cnnstrucioa 
of  barbour.s,  breakwaters,  and  general  sea-works  ;  and  .Admiral 
Colomb  is  the  president  of  tha  section  devoted  lo  signals, 
lighu,  and  buoys.  The  papers  read  hcfi>i«  dMSe  two  acetioaa 
were  chiefly  of  a  technical  character. 

At  the  Rcent  Congress  of  ArchaeologicBl  Societies  a  sabjeet 
that  Netted  aa  interesting  diseaaiion  was  the  "  Coalbraatlon  of 

the  Archxjiogical  Survey  of  EngL-ind.''    It  was  announced 
that  the  archaeological  maps  of  Essex,  Lancashire,  Cheshire, 
.Surrey,  Sussex,  and  Iierbyshirc  had  been  consider:\bly  ad- 
vanced since  the  meetiotj  uf  Usi  year.    .Viaps  are  being  pre- 
pared   by  societies    in     Herefordshire,    Cumberland,  and 
Westmoteiaad,  on  which  all  in  tcNsting  antiquities  are  iodi* 
caied.   A  serisa  of  qraibols  Ims  bees  devised  by  the  Standing 
Committee  for  the  dlsgiaeinMtle  representation  of  antique 
objects  and  sites,  and  a  resolalion  was  passed  expreuing  a  hope 
tint  all  .societies  participating  in  the  survey  will  adopt  these 
iymbols  and  »o  eusuce  uniformity.    Mr.  H,  S.  Pear^n,  of  the 
Birmingham   and  Midland  Institute  Archaeological  Society, 
gave  a  detailed  description  of  a  photographic  survey  uf  the 
county  of  Warwick.    Kach  photographer  who  took  part  in  the 
work  was  assigned  a  district  of  about  six  square  miles,  anA 
their  pietufes  were  sabjeeted  to  (be  eritieism  of  *  committee,  in 
order  to  determine  whether  thry  were  "  worthy  of  acceptation  .' 
l"p  to  now  about  t,70O  excellent  phot.igraphs  have  been  taken, 
and  pernunent  prints  of  (hern  h:\ve  been  well  mounted  and 
presented  to  the  iitrmingham  Free  Library,  so  that  they  could 
be  referred  to  at  anytime.    Mr.  Pearson's  paper  was  cordially 
received,  Sir  John  Evans  eaprcssiag  Us  wans  appioval,  aad 
bidding  all  arehwologfeal  societica  thraogboat  tlie  eoaatry  to 
"Go  and  do  likewise."    The  .\rchtealogical  Institute  also 
he)<1  iu  annual  meeting  last  week.    There  was  a  reception  at 
the  GuilJh.ill,  several  excellent  luncheons,  with  pleasur.ible  andl 
doubtless  profitable  excursiuat,  and  a  imfenaiicne  at  the 
Mamhm  HOOIC,  so  the  meeting  was  a  decided  success,  thoogb 
no  paper*  were  rend  or  disctn^ion  rak-ed  of  scientific  moment. 

Al  the  anuual  meeting  4  the  Wilu  Archseological  Society, 
to  be  held  at  Warmittsicr  on  July  15  and  two  following  days, 
tbe  PraMcni,  Geaeral  Pitt-Riven,  F.iUS.,  wiUgiv*  an  aooooat 

Ga»p  ia  Cnnbornc  CluM,  Hcar  Bafhasove,  SaMmiy,  aad  ad- 
jaceat  to  the  group  of  tiuHillof  the  Broniw  Age,  which  wcr 
tatvHtigaled  by  hnn  in  lUo  »  eoejenction  whb     brte  PnC. 
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RoIlcitoD.  The  address  wiH  V>e  iltubtrx'.t:']  by  plms  and  secttonsi 
and  two  modeb  will  be  exhibited  thuwing  the  eatrencbincnt 
bdbra  aod  tlktr  «Mkwti«ll. 

A    NUMBIR  of  waler-cclour  dfav^  cxccuteil  t  y  llit  artists 

of  the  Archieological  Survey  of  Kgypr,  are  btirn;  cxhibitcil  at 
the  residence  of  the  Martjuis  of  Hutc,  K.T. ,  S3,  Kcclesl<ja 
Square,  b.W.,  acd  wiU  remaiu  on  view  until  Saturday  next. 
The  collection  of  drawings  comprise  sketches  by  Mr.  Percy 
Buckaaui  of  «uioiu  aitci  of  hinoriaU  istemt  in  the 
olMtoicfa  vaA  Aniat,  a  lu^e  iMimb«r«r  CMttttilfl  dnwingi  of 
wall  paintings  in  tombs  of  (be  ancient  and  middle  kingdoms  in 
the  same  province  by  Mr.  Buckroan,  Mr.  Ulackven,  and  Mr. 
HonanJ  C.irtcr,  tt'S«tll  as  many  architectural  drawings  from  the 
tombs  by  Mr.  John  Newberry.  Cards  for  admuuion  to  the  ex- 
hibition may  be  had  on  application  at  the  offices  of  tbe  Egypt 
Exploration  Fund,  37,  Great  Kossell  Street,  W.C. 

The  new  laboratotict  at  Gajr's  HoipittI  ircre  Oftcncd  on 
J«ly  17  t>y  Sit  John  Lakbocil^  But^,  umBbw 
ol  xtm  of  idcact  bdiig  pwnrt.  bi  dw  counc  of  imwito 
Sir  John  LnUiodr  aaid  that  i^at  Mid  brilfiant  as  had  httB  tlw 

discoveries  in  science  during  the  last  fifty  years,  that  of  tbe  next 
would  be  grander  still.  He  based  hi*  belief  an  three  grounds. 
^tiM,  btcnojc  while  kni>vsleilge  was  finite  science  was  infinite; 
secondly,  because  new  processes  and  invcDtioos  were  constantly 
bdag  applied  to  research  ;  thifdiy,  the  trambtr  of  iaveatlgaton 
wat  greater  aad  voeld  ico  <»  iacicaiii^  He  hoped  thitt  in 
ilw  laboratoriM  opened  that  day  new  ttcpa  wtmld  ha  talten  in 
the  tr-utjiphal  progress  of  science.  Sir  Jolin  LuM  ock  subsc- 
iiucmly  prcicnied  the.  scholarships,  medals,  and  prizes,  to  the 
•^ucc^-s^ful    itiideiitL-,   and  dcli\ercd  an  intcreilitjg  address  in 

which  he  pointed  out  tbe  necestity  of  administerii^  kindly 
advice  and  ayaipalhy  "  to  a  nfaid  dliraifd  "  aa  weU  aa  medldite 

to  the  body. 

Mr.  R.  Lydekkkr  is  about  (t>  visit  tbe  museums  of  Buenos 
Ayve*  and  La  Plata  in  order  to  examine  the  collections  of  fossil 
a  g^taat  for  that  pnipoce  bafing  been  made 
le  Ub  by  the  ftoyal  Sodety.  _ 

Tiik  JapaneaeaccUoii  of  tbe  Corawall  Cooulae  Fitbeirica  Ex- 
ldbiljoa»dMitly  to  be  held  at  Tnuo,  bbeug  ofganised  by  a  com- 
mittee of  the  Council  of  the  Japan  Society,  and  promises  to  be 

attractive  and  interesting.  Xumcruus  exhibits,  illustrating  the 
fisheries  of  Japan,  are  cow  on  their  way  to  EngUnd,  and  many 
collectors  of  Japanese  works  of  attbav*piO»iM4tOlClld  OtjeCtS 

representing  fish  and  fishirig. 

The  British  Coiisul  at  Poito  Kico  has  reported  to  the  Foreign 
Ofhce  that  it  is  proposed  to  hold  an  exhibition  in  that  city  in 
Kovtmbcreext  10  comntemoraie  the  four  hundredth  aniuversaqr 
of  tbe  dJKovery  of  the  bland  of  Forto  Rico.  The  exhibits  will 
iBchide  africnltwal  and  iadnttrial  impleaMBte  and  aadbiaeiy, 
•od  other  ot^ectt  that  are  or  may  became  artldei  of  commerce. 
Space  will  be  f;rantcJ  to  exhibitors  free  of  charge,  an  I  -  ,  t  be 
applied  for  by  September  [  I.  All  cshtbits  will  be  adB>iit«a  free 
of  CHiiont  duly* 

From  SepiemWr  3rd  to  Gth  a  meeting  will  le  held  at 
Lausanne  in  connection  with  the  Socieic  Helvetique  des 
Sciences  Nnturellts.  There  will  be  a  general  assembly  of  the 
Swim  geological,  botanical,  aad  entomology  aodetlei,  and 
alaowrioMgeologioal  and  welogical  excnnioai.  A  detailed 
programme  of  tbe  eacaitiooa  can  bc>hftd  on  application  to  one 
of  tbe  Secretariea,  Prof.  E.  bugnion,  or  M.  A.  Nicati, 

TMC  Sotikl  dt  T^Qgmfkit  i*  Rram*  intend  to  erect  a 
statoe  of  Caning  the  anihor  of  tbe  first  topographical  map  of 
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France,  in  the  town  of  CJcmiont-eti-I'enuvai'i  fOisei,  nut  far 
from  Thury.  It  is  a  rem.%rkab!c  fact  that  the  family  of  Cajsini 
had,  in  a  century  and  a  half,  five  representa-lvcf  as  Members  of 
tbe  Academy  of  Sciences,  of  which  four  were  directon  of  Paris 
Observatory,  tbe  third  of  them— Ci^sar  Fimi(ob  Curinl,  of 
Thwy  (1714-1784).— faeiog  tbe  one  whoie  menciy  vill  be 


A  Rbi'TEr's  telegram  reports  that  the  steamer  Falcon,  with 
Ueixt.  Peary  and  the  membats  of  the  Aroerkao  Polar  Eapeditioo, 
failed  OB  Jdy  15  from  St.  |ohi\  Mewfoundlaad.  for  BowdcB 
Bay,  tbe  asliuut  qnaitei*  of  Ibe  cxpeiffilaa. 


Thb  anaogcBenu  aae  no*  eompicted  Ibr  the  celduation  of 
the  jubilee  of  tbe  Rotbaraited  agiknitural  experiment!  at  the 

j  Laboratory,  ffarpenden-common,  on  Saturday,  the  29lh  inst., 
at  3  p.m.,  under  the  presidency  of  Mr.  Herbert  Gardner,  .M.P., 
J're-sidcnt  of  the  Hoard  of  Agriculture.  The  proceedings  will 
commeocc  with  the  dedication  by  Mr.  Gardner  of  a  granite 
~  ia  fioot  of  tiw  Rotbansled  Laboratory,  to 
the  oecaaion.  AddicaNa  of  caoffatiilalioit  will 
then  be  peeaented  to  Sir  John  Lawet  and  Dr.  Gilbert  on  behalf 

of  tbe  subscribers  to  'he  Rothamslcd  Jubilee  Fund  and  various 
learned  societies,  inciuHing  tbe  Koyai,  Royal  Agricultural, 
Chemical,  Linncan,  arul  other  leading  scientific  institutions. 
Sir  John  Lawes  will  also  be  presented  with  hi*  portrait,  which 
I  has  been  painted  by  Mr.  Hubert  Herkoaier,  R.A^  for  dl* 
[  subscribeiato  tbe  Jnbilee  Fnnd.    Alkenraida  there  Will  be  a 
I  reception  at  Rothamtted  by  Lady  Lawes.   The  Rotbamsled 
Laboratory,  where  the  ceremony  will   take   place,  adjoins 
Harpendeo-commoD,  and  is  distant  about  half  a  mile  from  the 
Harpandm  sMien  of  Iba  Midhmd  Railway  Compaay. 

It  is  reported  thai  disastrous  floods  and  landslips,  caused  by 
heavy  rains  and  cloadborsts,  have  occurred  in  Tyrol,  the 
principal  scene  of  destruction  being  the  upper  and  lower  Ian 
Valleys,  the  Oetzthal,  and  the  Zilleithal.  Many  honses  bate 
been  swept  away,  together  with  the  inhabitnats  aod  their  orttle, 
while  others  have  been  buried  by  landslips. 

Sour  very  heavy  falls  of  sain  oocaned  in  tbe  soothem  part  of 
Eni^d  OB  Salonlay  and  Smday  last,  owing  to  the  passage  of 
a  small  and  shalltnrqrdoiric  disturbance,  which  travelled  quickly 
to  the  eastward.    Tlie  amounts  recorded  in  several  localities 

exceeded  an  inch  within  twenty-four  hours,  while  at  Kis'.bourne 
the  fall  was  from  two  tu  three  inches,  or  more  than  the  average 
amount  for  the  mcmth  of  July.  The  accumulation  of  w.ater  at 
the  latter  place  was  doe  to  tbe  intensity  of  the  Call  daring  a  itaoct 
period ;  ^  aiiMMUl  leeoided  dntiag  the  whole  day  has  fre< 
quently  been  exceeded  at  other  places. 

Tm  a  recent  nnmber  of  the  new  Rnnian  joonial  i^Ankuiu 
Stimett  BiOtgifuts  ftMUt  f«r  fln^Umt  ImpMai  de  MkUtim 

I  Exffhimtntalt  <)  St.  Pcltrsbourg,  vol.  i.  no.  5)  an  account  is 
I  given  of  tbe  latest  endeavours  to  secure  protection  against 
glanders.  It  would  apj^iear  from  the  cxpicriments  here  recorded 
that  as  a  means  of  liiagoosiog  glanders  the  "mailcine"  (ex- 
tracted from  cjlture.s  of  the  ^latldMt  bacillus)  is  of  great  value. 
On  beii%  inoculated  into  honca  aaspeeied  of  having  glanders 
and  into  bcoltby  anioMls  or  boisse  sallering  6001  sonw  other 
disease  respectively,  the  diiTercnt  eflitct  produced  was  constant 
and  very  clearly  defined.  In  the  ease  of  tbe  former,  tbe  exist- 
ence of  glanders  was  ]n<licated  by  a  distinct  rise  in  tempera- 
ture,  from  i*°5  to  3*  C,  and  tbe  formation  of  a  tumour,  whilst  io 
the  tatter  the  tempeealare  did  not  rise,  or  only  very  slightly, 
aod  ao  iasignificaai  tnmeur,  or  aone  at  sJI,  was  produced  at  tbe 
place  of  iaocalailioo.  Inonmeimblo  enpariMaatt  on  hones  by- 
various  investigators  eonfira  theie  resnlta,  and  as  a  proof  of  the 
I  importance  which  is  attached  to  these  reseat^ea,  it  may  be  men> 
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doMi  llttt  OBly  lui  Scptcaber  a  drcnlu'  wm  adilKued  by  (he 
Gennan  Goremment  to  the  eonmitden  orcawilrjr,  ordcriaji  the 

injection  of  "  malli'inc  "  intii  itic  lir>r-<?*  of  those  regintOtS  where 
catei  of  glaxiileri  were  proved  to  have  occnrred. 

TXl  fict  tint  wme  micro>oig«iiUim  may  stinBlste  orde|i(e5s 
Iha  vitality  or  virulence  of  others  has  been  taken  advaatage  of 
l>]r  both  Suiarelli  ami  Chaaiemesse  and  Wiilai  in  their  recent 
retcarchei  on  ioitminity  and  typhoid  fever  V  ,.'/  i' hrtitui 

Paitfur,  18921.  The  typhoid  bacillus  very  rapidly  iowi  its 
pathogenic  pioper;ies  when  cultivated  for  any  length  of  time 
oattkte  lb*  living  body.  lt«  viratence  may,  liowevar,  be 
lerived  by  iiMtodwInB  it  lalo  an  animal  alM(  with  tteritised 
dtlwtw  «r  (ome  apecial  orginitms.  Smxrelli  wed  Merilised 
cnllaiet  ofthe  B.  tott  efmmumU,  beginnrv  with  lo-li  cc,  and 
gradually  diminishing  the  dose,  nn til  the  typhoitl  ludllus,  as 
taken  from  ilic  last  animal,  proved  viruicnt  without  any  addi- 
tion. Si'-rilisoil  cultures  of  the  Proteus  vu/^iiris  may,  according 
to  SaaarelU,  be  aUo  uMd.  Chantemesse  and  Widal  obtained 
Ih*  MiBe  Mtulta  by  employing  sterilised  cultoret  of  the  Sirtfio- 
eettut  ft/MtfiiHt,  it  having  been  found  by  Viaeant  that  la  the 
moat  flcrioof  caiet  of  typhoid  fern  which  he  eaamlned  the 
latter  wis  jircrent  along  with  the  typhoid  baciUu. 

Thc  true  origin  ol  contrast  coloun  ii  Mill  a  mach -debated 
<|uestian  among  physicists.  The  Voooig-Helmbolta  bypiHhftit 
of  eoloar  MBMtim  awttuci  that  the  perception  of  a  coattast 
ddonr  by  which,  for  ln>taBce,  a  thadowcast  by  a  candle  in  day- 
light aiipcars  blue,  is  due  !"  an  error  nf  j .hli;mcn:  l)iouL;!it  .ibaut 
by  laUely  taking  the  cat,  ik-  ri*  rci-rescntiny  white  h^ht  and 
"  liivi-hn^' Ihe  'l.rfi:;-.--n.j'-  'if  tint  I'cuvi-en  lixj  v.iri:iii,  i>ortioas 
of  the  suriacc  e4u.tlJ}  iiriACLr.  thcni.  "  .Mr.  Alfred  M.  Mayer, 
ifl  the  Amtritiiti  j^'iii-HnI  n/  Siunn,  attempts  la  silow  by  a 
Hiiea  of  experimenu  that  the  perception  of  ogiiiisMt<ealmir  is 
due  to  pntely  phytiologtcai,  and  not  to  paychicaf  cmih.  Some 
careful  chronograph  experiments  showe  i  tli.i:  ihr  i>LT  ;ep;i  su  of 
a  contrast  colour  did  certainly  not  re.jiiirc  marc  i!i.an  iiue  fif- 
leenth  of  a  second.  A  spnilt  from  a  llo'.tz  in.ichine,  l.T.iia;;  a 
millionth  of  a  second  and  Scro.  long,  mn'io  .t  ^rcv  tini;  on  an 
emerald  green  ground  appc.-ir  a  hn^ui  j.ml;.  The  sjark  was 
alio  paiaed  between  bran  knob*  placed  in  front  of  a  piece  of 
sllveied  aainor  half  covered  with  a  ptcea  of  freen  glaM.  The 
path  of  the  spark  presented  a  remarltable  appearance.  The 
portion  reflected  from  the  mirror  only  was  white,  while  the 
<ither  portion  cori.i-ic.l  if;")  im.ii;c-i  it'ii-cirl  l>y  the  green 
lilaw  and  the  mirror  resi>cclivety.  The  former  appeared  red 
by  contrast,  and  the  latter  was  coloured  ereetl  by  transmission 
ibrosith  the  glaia.  That  a  white  conce  appeared  both  white 
and  red  at  the  aane  initaot.  The  hypothetii  of  a  knowledge 
of  lite  real  whiteness  of  tlM  carfacc  illuminated  partly  by  n  j 
candle  and  partly  by  daylight  influencing  the  perception  of  con  I 
Irast  CDlours  was  refuted  by  arranging  .such  a  surface  behind  a 
■icreen  and  letting  two  indejiendent  observers  view  it  through  a 
tube  showing  two  seini-ciiclcs  in  juxtaposition.  They  were  ' 
misled  as  to  what  to  expect,  but  they  both  inmediately  dcscri  bed  , 
the  paiehes  as  yellow  aad  sliy*blns  Kspecthrcly.  These  ex  peri  -  i 
menu  tend  to  confirm  Ileriof'e  hypotheus,  which  assumes  that 
when  a  portion  of  the  retina  is  stfantilaied,  adjoiniag  portions 
.11 L-  i  tVc'ed  by  a  sort  of  indflctive  aetiM  piodnciag  cample- 
mcntary  perceptiont. 

Aw  iBtetmting  note  on  the  variation  ofthe  earth's  magnctistn 
in  the  n^hboorhood  of  a  hill  oiuainin;;  ma^^netic  ro<:^«,  by 
Messrs.  Oddone  and  Franchi,  hi>  a|ij>c,aie.l  in  the  AnntiH  iltir  | 
f'fh.  t,'  CtntraU  iii  MfUcK'-'r^i'i  (  (j<,' ;V';j//;/':  .1 1  vol  xii.  part  l  ).  ' 
The  hill  WAN  coInlKl^Pll  cif  terpentine,  and  haJ,  rou^jhly  spc.i'.ing, 
a  lenticular  shape,  bcinij  1500  m.  Ixij;  anil  500  m.  broa  l,  with 
its  i;ieateit  length  nortk-weii  and  ttutb-east.  The  decliaatioa 
Is  the  <|nly  element  np  to  now  observed,  and  the  variatioa  of 
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this  element  along  certain  Ifajcs  has  been  determined  by  miami 
of  a  large  compass,  to  whidi  a  telescepe^  asovmg  in  a  vertical 

plane,  war  attached.  The  needle,  about  16  cm.  long,  had  a 
fine  pointer  attached,  and  its  position  wai  read  by  means  of  a 
scale  engraved  on  looktn;^-|;laf.<,  .V  iirtliminar)-  scjief  of 
observatiua&,  made  on  grouiid  v^  iicrc  ihcre  x\-^  diUurbance, 
(bowed  that  this  instrament  could  be  depended  on  to  within 
one  or  two  minutes  of  arc.  The  ntetbod  of  obierving  followed 
was  to  aei  ap  the  hntHMsaat,  aad,  laoUag  duoii|^  the  lelc> 
scope,  note  a  series  of  pobit,  aR  ia  a  slnri^  line  with  soose 
distant  object,  then  to  damp  the  horizontal  scsle  to  the  lelc- 
si-'ope  support,  and  rea  !  '.Jie  ci):!s  "f  the  needle.  The  instru- 
ment wo*  then  transported  to  the  poir.ts  which  had  been  noted, 
and  the  telescope  directed  to  the  distant  mark.  Then  the 
difference*  in  the  readings  for  the  needle  gave  the  differeoces 
in  the  declination  at  the  stations  along  the  line.  At  aa  eaampi* 
of  the  magnitade  of  the  deviations  ofauiacd  we  any  give  the 
following  set  of  readings  (corrected  for  dinmal  variation), 
alunp  a  line  running  nijiih  cast  from  the  liiil.  .\t  tbe  uiu  crop 
of  the  ircrpeminc  tlic  reailin^  for  the  needlt:  11"  Zii ;  aUuul 
too  m.  away,  10"  3$' ;  about  500  in.  away  9*  56'  30";  while  at 
a  distance  of  700  m.  it  was  9'  50' 30'.  In  every  case  they 
obtained  an  attraction  of  the  north  pointing  pole  of  the  needle 
towards  the  serpentine,  thus  indicatinK  that  the  mass  of  loclt 
was  aupietiscd  with  its  upper  end  a  soalh  pole. 

M.  Felix  Lecontk  has  invented  a  simple  form  of  automatic 
ciit.onl,  coasisling  of  a  cylindrical  OMtal  vessel  containing  mer* 
cttty  and  dosed  at  the  bottom  by  a  plate  of  iroa  hcM  up  biy 
springy.  A  copper  rod  dips  into  the  mercury  and  fetms  OOe 
terminal,  the  current  passing  through  the  mercury  to  the  metal 
cylinder,  whitli  rjrnis  llic  other  tenninil.  l!cne.nh  llic  jiitrcc 
of  iron  an  e!ei;':o-::i3j;uc;  is  placed,  which  i-.  c  :nntcte.!  witri  .in 
electric  hitter)',  whose  circuit  is  closenl  .1'.  sny  pre  .uts:i..;cd 
time  by  a  contact  fixed  to  a  clock.  When  this  contJtct  i«  made, 
the  electro-magnet  attracts  the  inm,  albws  the  meseery  la 
esca[>e,  and  thu^  l)te,\'K«  ilie  nuiin  current. 

A  MEMOIR  on  prehistoric  naval  architecture  of  the  n  utti  of 
Europe,  by  Mr.  George  II.  Boehmer,  has  been  issued  )>y  the 
U.S.  Xatiooai  Museum.  Tis  "  a  taleof  the  times  of  old."  and 
iheicfbre  hH  of  iatereit  to  the  studeat  of  history.  Patther. 
more,  it  Is  written  with  technical  Icnowledge,  and  bristles  with 
references,  and  therefore  commands  the  respect  of  the  scientific- 
ally-cultured mind.  In  iho  ^nem  >ir  the  build  of  thirty  ships, 
discovered  in  various  places,  u  explained  by  text  and  illuiira- 
tioQ,  .\nd  the  whole  di^cu'^siou  indicates  that  the  maritime 
eaplotatioasofthepeople  of  the  south,  the  fhoeniciaas,  iniioenced 
thediaiacier  «f  thie  naval  simcures  of  the  ancient  iahahitaats 
of  Scandinavia.  Of  atl  the  boats  that  have  been  excavated 
none  seem  to  eaoel  in  beauty  that  found  at  Gokstad,  Norway, 
in  l^SQ  .in<l  now  in  the  Arch.vological  Museum  of  the  Royal 
1  icdciiihs  University  at  Christiania.  to  ihe  opinion  of  experts 
this  boat  is  a  masterpiece  of  its  kind,  not  to  be  surpassed  by 
aaght  which  the  shipboilding  craft  of  the  preicat  age  coukl 
pradnca. 

\Vk  have  received  the  first  number  of  Tht  Phyiual  Pcvif.i',  a 
journal  of  experimental  and  theoretical  physics  cunducted  by 
.Mr.  G.  L.  Nichoh  and  Mr.  £.  Merritt,  and  published  for  Cor. 
nell  University  by  Messrs.  Macmiltaa  and  Cot  The  new  pab. 
lleatioa  is  on  much  the  same  Ibies  as  the  mUttphit^  Mofiuitu. 
It  contains  live  papers  on  physical  subjects,  a  few  notes,  aad 
critical  articles  on  several  new  books.  Mr.  NiclioU  writes  on 
the  iran.siuisiiun  >pectra  of  certain  substances  in  the  infra  red, 
and  Mr.  B.  \V.  Son*  ua  the  infia  ied  spectra  of  1  he  alkalies. 
The  relation  between  the  length,  of  the  y;irj  and  the  metre 
form  the  snbject  of  a  paper  by  Mr.  W.  A.  Rogers.  Messnk.  S. 
Sheldon  aad  C,  M.  Doirning  write  na  the  critical  current 
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Aentfty  of  CApr«r  dc]>9uiion,  ud  the  aluolate  velocii;  of  | 
mtenrion  of  the  copper  ions,  tnd  Mcsm.  F.  BeMl  *nd  A.  C. 
Crehorc       .1  i    ii.  trical  jirtiof  of  the  thre«^iMBel«r  method 
of  mea*unng  power.     \Vc  wUh  the  vcotaie  tl«  complete 
looeen  tbat  its  kith  duwutcr  aflfiti. 

We  have  received  a  Cf;  y  of  "The  Brighton  Life  Tixble,"' 
tuMd  upon  the  morlftlity  of  the  tec»  years  1 88 1  90,  by  Dr. 
Arthur  Newsholme.  No  pre»ioui  lifc-lable  has  been  con- 
itractedfor  BrightoD,  m  (be  viul  »tati»tics  of  1S81-90  could 
not  b*  coapMCd  with  thoie  of  a»j  prcMdini;  decennium.  Dr. 
NewiboloM  hkf,  homtec,  cmipmd  hi*  figoiH  with  thote  for 
the  whote  of  Enfbnd  aad  Wales  between  1S71  uA  tfto,  ond 
aUo  w:th  the  1881-90  life  table  of  %fanche»ter.  The  com- 
(Miruon  indicate*  that  the  prob.-ibilt(i«fi  of  life  among  both  mates 
end  females  are  at  most  a^fi  greater  in  Br^htoS  tlinn  dMwIlCie 
—a  result  that  might  ha»e  been  expected. 

We  learo  from  the  yUtoi  ian  Naturaliin\\*\.Mr.li.  M'Aipine, 
pathologist  to  the  Victorian  Department  of  Agriculture,  is  pre- 
puiag  for  paUicMMO  by  ibe  Depwtment  a  S/ittmatk  Ctjiau 
^  Atulrmlktm  Fmnp,  logelber  with  a  hott'ladex  and  Int  of 

works  or.  ihe  subject.  He  U  desirous  of  mailing  the  list  at 
complete  as  powible,  and  will  be  ]>leased  to  receive  from 
worl<ers  any  pul'li-hc  1  l  aper^,  itc,  c!|>ccially  on  ilu-  uucro'copic 
fomu.    It  i«  proposed  to  continue  the  list  in  annual  supple- 

TuE  1S91  leport  of  the  Superintendent  of  the  Koyal  Botanic 
Garden*,  Trioi'ta<l,  has  been  received.  The  experimenti  in- 
ttitutej  by  the  Government  having  shown  (bat  tobacco  of  a  | 
nitable  chanctcr  for  mikiog  (ood  cigars  can  be  grown  in 
Trinidad,  cnlerprning  pUnten  are  beginning  to  onltivate  a 
sufficient  area  to  make  the  crop  remunerative.  Mr.  Hart 
reports  that  the  quality  of  the  product  of  the  district  (always  a 
t<  b.-.cco  ]  ri.  .l;;cini;  i>ne)  in  which  the  operation*  were  oniiuclcd, 
has  much  improved.  The  native  cultivators  have  partially 
adopted  the  methods  employed  by  the  skilled  cultivator,  beaoe  it 
ia  anticipated  tbat  the  industry  will  continne  to  mke  pcogrew 
dnring  ivture  rean. 

Ml.  M.  Dunn,  of  TrevagisMy ,  baa  aent  u  «  paptr  hf  Uu 
on  '  The  MigiMiont  and  MaUta  of  the  Pih^ard,"  which 
sppeafBintbtawwa]  icpoctoflhc  Royal  Polytcdmie  Society 
for  iS^ 

.Mt:^sR<i.  Longman  will  Aonly  poblitih  a  work  entitled  and 
specially  devoted  to  *'The  Micro-organisms  in  Water,"  by 
Prof,  -irni  Mr-.  Pc  icy  Ki  iin'-il  uvl  I:  wil:  iical  not  only  with 
the  presence  ati<l  si^^nukancc  ul  liactetta  in  water,  but  also  with 
the  various  means  of  eflecling  their  removal,  and  an  account 
will  be  given  of  what  is  known  conceiniDg  the  vitality  of  patho- 
genic microbes  in  various  waters.  A  tabolatod  deaeriptlon  of 
the  micro-  and  macnMGopic  character*  of  all  the  mlcKHNganisms, 
both  path-j)>enic  and  non-pathogenic,  hitherto  discovered  in 
water  will  be  ap[  i.-f.  lLil,  wliilst  a  fiiclLiI  p.irt  will  be  devoted 
to  the  methods  jov^iixsi  in  ilie  bacierioloi>ical  cxamioattoD  of 
water.  The  work  is  intended  to  serve  as  a  handbook  for  alt 
interested  in  the  sanitary  aspects  of  water  supply. 

A  cATAi  rx; I  K  of  bocks  issued  by  Mr.  Charles  Lowe,  New* 
ttieel,  liirmingham,  contains  the  titles  and  dcacriplJons  of  a 

number  of  scienlihc  works  for  sale  and  wanted. 

A  Co.ssiDtKABi.it  number  of  metallic  saluof  aulpbo-phos-  : 
phoric  acid,  H^PS^,  have  been  ^btnhied  In  a  puM  state  by  Dr. 
Glatxel  of  Ureslan,  and  are  dereribed  in  the  current  number 
of  the  ZtUttirtfi  fur  Antrgauistht  Chtmw.  Tbey  are  pre- 
pared by  lic^iin;;  an  anhydrous  mixture  of  the  chloridc  or  anU 
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pbtde  of  the  metal  with  phosphorus  pentasulpbide,  being 
peodneed  In  accoidanee  with  tfan  oqnat&ms :  - 

jRO  +  P,S,  =  R,PS«  +  PSCI» 

3R^  +  PjS,  2R,PS4. 

The  metallic  chloride  or  sulphide  requires  to  be  perfectly  dry, 
if  possible  being  fued  previous  to  the  experiment.  When  cold 
it  is  finely  powdered,  itttinately  adsedwith  excess  of  anhydrotts 

pentasulphide  of  phosphonu  and  thr  mitcf.rre  betted  in  namil 
retort,  at  first  slowly  and  c.-irefnlly,  i:n.^lly  10  low  redness.  D 
the  chloride  (;(  ;hc  nicl.il  in  i  in]'li:)  c<I,  thiophL.^i  huryl  cj.loride 
distils  over  and  is  condensed  in  a  receiver.  The  excess  ol 
phosphorus  pentasulphide  sublimes  into  the  neck  of  the  retort, 
leaving  the  mntallic  snlphopbosphaie  behind.  The  latter  i» 
pariGcdfraB  any  nndooonpotod  atetallle  ckloiide  w  lulpUdo 
by  wasUng  lint  with  dilute  hydroekiotifr  add,  and  nftcismfda 
with  water,  filtering  and  drying.  In  tMi  nanner  the  nomuil 
sulphophosphates  of  manganese,  '*mc,  ferrous  iron,  nicki-I,  cad- 
mium, lead,  lhaUiam,  tin,  copper,  i>iivcr,  mercury,  UUmutb, 
antimony  and  anenio  have  been  obtained  in  a  pore  state.  In 
addition  to  these,  normal  potassium  salpbopbospbate  KtPSf 
haa  alio  been  obtained,  bnt  it  WM  foond  imposaiUe  to  •epante 
it  entirely  from  phmphonia  yantaanlphide  ;  eftcta  to  prapnee 
normal  sulpho;  ho.ph.ites  of  sodium,  sromonram,  bsrium, 
Strontiu:ri  Aii'l  cillcuiiii  havi-  no:  yet  ^Mcttssfu!.    The  nor- 

mal suipbopbosphatc!.  cjf  man j^ancic,  zinc,  /eiioiis  ncii,  nickel, 
cadmium  and  copper  were  obtained  in  the  form  of  crystalline 
powders,  the  others  as  fusible  solids,  which  crystallise  upon 
re^bUdifieallon.  The  siltc  and  cadmium  salts  are  white,  the 
manganese  fall  grece,  Ihe  iron,  nickel,  lead,  tin  and  hisDath 
salts  vary  fiom  dark  brown  or  grey  to  black ;  the  thallittn, 
copper,  silver,  aatiroor.y  ami  arsenic  sj>.s  aie  yellow  ;  and  mer- 
cury sulphnphosphatc  is  red  and  very  teii>;: ;ve  to  UrHI.  The 
wlioic  of  thtm,  wi-.li  tlic  exception  i.f  tlic  pi  i;a-'sr.in>  s-ili,  aie  in- 
soluble in  water  and  organic  sulvenlt,  but  are  kiowly  attacked 
by  dilute  acids  with  evolution  of  sulphuretted  hydrogen.  The 
potassinm  salt  is  decoapoaed  by  water  alone  with  lilieratioa  of 
the  same  gas.  It  would  appear,  indeed,  that  the  moee  negative 
metals,  such  as  bismuth,  antimony  and  arsenic  form  sulphu- 
phosphates  with  the  greatest  facility.  The  bismuth  salt  BiP.S^ 
remains  in  the  retort  after  distilling  a  mixiure  of  bismuth 
dilotide  and  phosphorus  pentasulphide  as  a  dark-coloured 
liquid  which  solidifies  to  a  grey  mass  upon  cooling,  and  yields 
ttpon  pnlveriaatira  a  powder  of  the  colour  of  ted  phosphonu. 
AntiawoyaiKl  arsenic  form  aiailar  eryaialtine  aulpbopboiiplialet 
of  a  yellow  colour,  which  are  more  volatile,  however,  and, 
moreover,  may  be  distilled  witbout  decomposition.  The  arsenic 
salt  solidi&ea  in  the  meaiver  in  a  transparent  form  raiembling 
amber. 

In  attempting  to  prepare  a  ferric  sulphophosphate  by  the 
action  of  phosphorus  pentasulphide  up  >u  ar.hy  iroos  ferric 
chl->ride,  no  unexpected  ar:ilici«l  synlUe»ii  uf  iron  pyrites, 
KeSj,  in  crystals  identical  with  tboic  found  in  nature,  was 
effected.  The  reaction  occurs  as  rcpieseued  by  the  equa* 
t  ioo  :- 

3FC.CI,,  +  2P;,Si  =  jKeCI,  -  3l>S  -r  4PSCIJ. 

The  crystals  of  iron  pyrites  were  formed  as  a  beautiful  glisten- 
ing sublimate  just  above  the  heatei  portion  of  the  retort.  They 
possessed  the  nsual  biass-yeliow  colour  and  btiliiaat  lustre,  and 
eonaisttd  of  pentagooal  dodecahedroas  and  cabai  or  oodubina* 
tiooi  ol  these  forms,  together  with  Gsces  of  tha  octahedron  and 
ofthemorecompllcaledlMBiof  ihoaMcayMein.  Mnmovar, 
the  .\.-c  :i  «ic  of  striatioa  was  observed  a*  is  aochaiactenitic 
of  natural  crystals 

Nona  ftom  th«  HairineBiialaeieal  Suuiou,  Plymoudi.— Last 
week's  captnr as  indude  the  Polyehiela  Suutnc^Mmt  mtrtmt- 
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tatm  and  Spkarodorum  /■erifMus,  the  liopod  Aptmdtt  La- 

trtillii.  the  Schi/o|M->da  MyitdiJ^:ii  in'/^'ni  and  Ifrmimyiit 
Lamorna,  spccimeos  of  the  Urachyuran  Hyai  i^mxlatm  decked 
witk  weeds  and  compound  Aicidiaos,  the  LameDihraoch  Area 
itln^mm,  nod  the  Awidim  i'tr»pk«ra  Lintri.  In  the  floAting 
imuk  llttte  ehaag*  km  bm  obtemd,  bat  molien  of  the 
Lqptomed'aun  La^iet  erneiaia  hkw  been  tfStm  am  tb*  b«da  of 
ZMtera.  The  following  animala  ua  now  breeding :— The 
Hyriroid  Ci'iyitf  tta^na/a,  the  Poljfchwle  Polycirrus  auran- 
tioiui,  the  Amphipod  Conphiun  Bjntllii,  the  Decapod 
Mimam  tfuUb      tlw  LtaMHtbtueh  Arta  tetragaMa. 

Tkk  nddition  to tbe ZookftfCll  Sacbl^t Gardens  r)uring  the 
p««t  week  inelttd*  •  Macaque  Ifonltef  (JtfewrMj  ^ynamolgus,  9  ) 
from  friJia,  presented  Viy  Cipt.  R.  D.  ArnoM  ;  a  Leopard 
(Fdn  fafduij,  a  Suipcd  Hyjcoa  {//y  -  n,i  r/ru/jj  from  India, 
pr««ented  by  Capt.  Carrie  ;  a  Malayan  Il^ar  f  /  '/na  maiajranus) 
from  Malacca,  presented  by  Mr.  M.  O.  N.  Kees-Webbe  ;  four 
Prairie  Marmots  (Cynomyt  liidcmeitiNK)  from  Texas,  four 
OrbicflUr  H«m«d  Uutds  (M9MMMMIM  HHemlan)  bom.  Cnli- 
feraia,  preiented  by  Mr.  G.  B.  Colevuii ;  •  Heiaeiaed  Ante- 
lopc  {TfLi^/hphus  -^ri/.'!!;,  J)  from  West  Africa,  presented  by 
Mr.  A.  L.  Jones  ;  four  Gilapatjin  Dsves  [ZdtaiJa ^lafiagemis) 
from  the  ("i.ilai»agos  Islacds,  an  Auriculatcd  Dave  {Zen^iJa 
auruuia/a)  from  Chili,  preieated  by  Cape.  Hedworth  Lamb- 
ton,  R.N.  ;  a  Cuilding's  Amazon  (CArytetii  guildiHgi)  from 
St  Vincent,  W.I.,  three  Boddaert's  Snakes  (C<>/«A<r  boJJatrli), 
three  Carinated  Sa»ket{Her^ioJryji  <ariHalus)  from  Grenada, 
W.L,  pceieated  by  tbe  Uoo.  Sir  WiUter  ¥,  Hely^HatchiiieoOi 
X.C.M.G.  i  two  K«d-teilci  Butude  {BtU»  ttnaMt)  £»■ 
jMmiea.  pnewMted  bf  Mr.  Cbarlee  B.  Tn/lor  s  •  Ccoted 
Porciipiae  {Hfifrix  trittatmiS  fioin  Africa,  an  Ani^ian  Casso- 
wary {C'liuarius  ai4ttrix/u)  from  .Xustralia,  two  BIylh's  Trago- 
pans  ^Ctriortiij  blylhi,  i  t  ]  from  Upper  Assiim,  deposited  ; 
twu  African  Tantalum  [PteudftaiUalut  ibii)  from  West  .Africa, 
two  Demoitetle  Craaea  (Grut  virgo),  six  Moorish  Tortoises 
<7«MMdr«MimttlMjM}  ftsm  North  Africa,  a  Secretary  Valtuie 
\l5tifiiiutrfyu  r^tUivtnu)  (nm  Sootb  Afika,  two  Cooumo 
Rbaiu {/tiea  amrieaitt,  i  9)  from  SoMb  Aneriet,  two Cabot'e 
Tragopmi  \C  n',--rnii  iti.'..'/,  —  )  from  China,  four  Crested 
Pigeons  ^o'  >/  .  i/j  ,\'/-'ii>,'cii  frgm  .\uilralia,  purchased  ;  a  Mule 
Deer  (Carm.  m  macrMs,  ),  a  .Martincti  Tinamou  {Cn'jj!  ."n ]i 
titgaHi),  seven  SumtHer  Ducks  s^^^nui),  seven  Mandarin 

Docks  (CE.i  ^'<!.',  '. •■  »/«/«),  three  .\ustralian  Wild  Duck*  {An<n 
u^mitutai,  six  Magellanic  Ge«se  {Ba-mula  m^tUamta), 
tbfse  Peaooek  PboaMots  {M/flttirm  «4i«f ulr),  ibni  Cbcer 
Pheasants  { Phaiianus  tt'd/ZiVAt  1),  Mt  GoldPhwiUllla(  TkamwuUta 
ft€ta)  bred  io  the  Garden*. 

OUR  ASTRO.VO.-if/CAL  COLUMN. 

Kt>H£%tKiii»  OF  THE  New  CoM£t.— Prof.  £.  Lamp  give* 
the  following  elemoBta  for  Qo^oiaNlff  eoaet  io  Aar,  Jnck,, 

Ho.  H73  — 

*  a*  tS93  July  7'3t40^  Bcftio  Mcis  Tine. 
w  «  47°  67a ) 

1o{f  -9-8aMS 

Fran  tbese  eleoenu  tbt  IbUovlBg  opkeaetit  baa  been 
ifMtcd  hf  I3r.  Krcota  t— 

iIM  ltA.«pii.  Oicl..avp. 


■.■»■*- 

July  ai     ...      It  tj  ...         19  1 

sa     ...      II  3a  44  ...  t4  I  -0 

t3  II  37  19  ...  iJ  49  8 

37      ...       II  50  53  ...  i)i  59'8 

31      ...       ti  j9  aa  ...  16  ia-8 

Aag.  4      ...       It  S  U  ...  14  61 

The  comet  is  decreasing  in  brightoeM, 
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Thefbllowiag  communicntion  bet  been  iccdved  iron  Sootb 
Keatinglon : — 

"TfaoeooMt  waa  Dbuwwd  b«  Mr.  ShnehkloD  as  coilyai 
July  1 1,  befim  OBv  noiieo  of  ft  bad  been  reodved,  bat  owing 
to  the  unfavomabb  note  of  the  aky  be  waa  oaaU*  to  petfcct^ 

satisfy  himself  that  it  wat  a  new  object.  Although  the  sky  was 
partiaJly  clear  on  July  14,  the  comet  could  not  be  seen  from  the 
Oljservatory  as  it  was  unforlanately  very  low  in  the  north-west, 
and  fell  within  the  glare  of  the  illuminations  of  tbe  Imperial 
Institute.  On  Sunday,  July  16,  the  sky  wis  much  dear*-,  and 
the  comet  was  easily  picked  up  w  1  1 1  ■  m  Jl  telcscojie.  Obierva- 
fions  with  the  equatorial,  however,  were  impossible.  It*  posi- 
tion wai  rouijhly  estimated  as  K..-\.  loh.  41m.,  DecL  33*  N.,  and 
it  wai  ab^ut  equal  in  hrightness  tu  a  fcHirth  magnitude  star.  On 
July  17  the  sky  wts  clear,  and  the  comet  was  olMerved  by  Mr. 
Shackietoo  with  a  6- inch  tete»oupe  temporarily  erecieU  lu  an 
elevated  position  ,  a  faint  tail  was  then  observed,  extending 
further  on  the  southern  than  on  the  northern  side  of  the  axis. 
Owing  to  the  absence  of  an  aqoatorial  auwuiag  to  the  tdescope 
employed,  spcctioicopicobaerwatioaa  wctttreryaifficolt,bttt  three 
bright  bands — probably  the  well-known  bands  of  carbon  whidi 
so  frequently  appear  in  comeiary  spectra— wm  recagnised. 
Tben  ««•  ooly  a  very  feeble  cootianooa  1 
C01IITFlKLay(l886  vii.V— The  en 
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1393. 
July  JO 
21 
22 
aj 
24 
as 
26 

OBSr.R\ATION'S 


is  as  follows  : — 

I2h.  J'attj.  Af.T. 

R.A.  (app.) 
h.  m.  ». 
4  30  S4l6 

35  1X76 

39  41 -86 

44   3  43 

4»  »3"4» 

5J  41  'So 

4  5('  5^  53 

5  '  '.i  57 

OF    THK  PlAKKT 


oT^t 


+  ao  33  510 

-o  45  55'3 

20  57  28-5 
31     S  310 

21  19  3-0 
21  29  49 

21  3»  37  o 
21  47  39  8 
V  tfTow  I  A.  —Observa- 


tions of  Ihii  planet  were  specially  undertaken  in  1S89  to  deter- 
mine llie  ineAQ  baiizoolal  parallax  of  the  sun,  and  afterwards  to 
mpare  the  calculated  with  the  observed  places  of  the  planet 
with  the  object  of  provioj;  the  existence  of  a  short  periodic  per- 
turbation, as  would  occur  if,  <jr  example,  an  erroneoui  value 
for  the  luoar  equation  had  been  adapted.  The  ubtervaiiuns 
ifimUMm  Attrmamtftu,  tooie  x.,  June  1S93}  were  of  three 
idad^  aaDr.  GKI  J«  tbk  nota iaforastts— (i)  meridian  obtova. 
tions  of  tbe  planet  and  «o«n>Miion  Mais,  made  at  twenty-oiia 
obserfatoiiei  doiiiv  tbe  oppeeitioo  ia  1S89 ;  (a)  hetionetiic 
triangulalion  of  comparison  stars,  consiitiagof  Beafttica  of  tlM 
dit^taoces  of  the  stars  less  than  2'  apart  and  moasoret  of  Ae 
angles  of  position  (these  observations  were  made  at  the  observa- 
tories of  Yale  College,  Gottingen,  Bamberg,  and  at  the  Cape 
during  the  year  1890) ;  and  (3)  heliometric  observations  of  the 
angular  distance  of  the  planet  from  two  comparison  stars,  one 
above  and  the  other  below  the  apparent  position  of  the  planet 
in  thi^  >ky.  Thii  wurU  was  accomplished  by  the  aamO  Obsemi' 
torici  will)  the  addition  of  that  at  Lctprif. 

In  this  preliminary  note,  l>:.  <  '.ill  refers  only  Ij  the  general 
rcsuli-s  of  the  discu»sion.  The  following  table  shows  ibe  value* 
fur  the  ine.-vti  horizontal  parallax  of  the  SUn  aS  dodllCed 
the  discussion  of  the  observation*  in  groups  :  — 


I. 
II. 
III. 
IV. 
V. 
VI. 
Vli. 
VIII. 
IX. 
X. 
XI. 
XII. 
XIII. 
XIV. 
XV. 


It 

Joly 


Limit  of 

Jnne  lo-ia 

iS-19 

19-  26 

26-July  3  . 

3-  9 

9-  12 

15  20 

20-  23 

23-25 
25-28 
28-.\ug.4. 

4-  10 

10-  17 
17-22 
22-27 


Aug. 


MS 

8*723 

828 

872 

7S:) 
857 
"9J 

74a 

S06 

777 
826 
816 
819 
»7.38 


«r<i(hL 

..  o« 

»2  3 

-  15-4 

.   29  2 
98 
.,  17-5 
..  lys 

..  30  •© 

..  i4'o 

..  If2 

33  4 
..  20-0 
...  26  0 
..  19  9 


c-o 
+0-04 

-0*02 

-o  13 

+  0  09  . 
+  007 
-005 
-003 

-0T07 
001 
•f  oil 

-OOJ 

-0X4 


The  mean  of  these  gives  tbe  value 

w  m  S^'Sog^  wiibm  prabaUe  eoorof  ±  tf-oatt. 


C-o. 


+  0-00 

+  o'Oi 
— 0-07 
■(-0'O3 

+  0'04 

■♦-0'12 

+  ©•09 
-ot>3 

+ox>t 

-0  12 

-004 

O'OO 

+006 

■fO>-OI 
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The  otnervpii  snd  cilculilci  p'lsitions  agree  only  in  thr  limits  of 
the  errors  of  ohser»alion5  on  the  MMimption  "o(a  perii>lio  term, 
the  penod  of  which  ts  neatly  identical  with  that  of  the  lunar 
period,  and  wbme  maxiina  and  miniina  occur  at  epochs  when 
4he  longitude  of  the  moon  differs  by  90°  from  that  oi  the  planet. 
Adopting  6' -40  in  place  of  6' '50  for  the  lOBW  «<|Mttlmi,  the 
rendualt  obtained  from  the  corrected  ephtimrfi  ud  tiM  Ob* 
MnmtioM  ue  made  «eiT  mKll,  ••«■.•  iMSMca  ftom  tkelnt  two 
oolvaim  of  the  Abm  ume. 

ThecomotiaQ  of  -'C^-i  in  the  lowcqnation  denoiMiatM, 
m  Dr.  Gtll  Mjps,  ^  the  vdoe  wiopMd  np  to  thepreicat  for  the 
4anar  mas?  onght  to  he  diminithed  by  one-haodfcdlh* 

DlFFEKfc.NCEOF  LONOITODB  BKTWEEt  VtElfl«*.iUll>G»lill* 

WICK  — la  the  fourth  rolame  of  th«  "  PsbUnlteMm  Air  die 
iBtenutlottale  Eidmesning,"  entitled  "  Attiefloniidw  ArbeittB 
dee  lt.il.  GiedBMiieni-flBtwM."  I>r  Theodor  v.  OppolMr,  and 
•Iker  liif  dMtll  1^  Prof.  Weiieand  Dr.  Robert  Schram.  we  are 
pir«*eiiTed  witll  the  results  of  the  determination  of  the  difference 
of  lottgitnde  between  Vienna  and  Greenwich,  end  with  the 
Berlin  time  determinations  and  the  personal  eqaation*  of  the 
Mparate  ob%er»en  relating  to  other  longitude  determinations, 
those  between  Vienna— Berlin— Munchcn— Greenwich.  We 
may  mention  here  that,  with  regard  10  the  hT<.( mentioned  dc 
termination,  arvMher  one,  between  the  same  places  but  after  a 
method  due  to  D  .itea,  by  obsemtioae  Ib  tlie  wlicRl «( F^iirif, 
wil!  appear  in  a  later  voiame. 

The  ijliserviiions  for  the  cimbined  longitude  delermination 
between  the  above-mentioned  places  were  commenced  on  July 
J,  1876.  -ind  were  comiiletcd  on  September  36  of  the  same 
Tear.  Not  only  waj  the  asuil  mcthixj  of  procedure  adopted, 
hut  also  that  which  we  owe  to  r>6lleD,  the  iastrnmeiMS  need 
Ixing,  for  the  former  method  those  by  Repsold,  aad  Ibr  «he 
lener tboce  fay  fUilMt.  in  the  Viemie^-UraeDWIch  lon^i'nde 
deteminatloii  ai  tlM  bcginuiae  and  at  the  end  of  the  observa. 
tioaa,  time  sigttala,  both  from  Vienna  and  from  Greenwich, 
weie  changed  with  Berlio  ;  in  the  middle  observations  Vienna 
— Greenwich  interchanged  time  signals  ;  aad  towards  the  en<l 
MuDchen  was  included.  In  the  following  table,  which  gives 
the  results  for  the  single  evenings,  AL  repreaenls  the  longitude 
between  the  points  of  observation  and  </aL  the  deviations  from 
the  movt  protaMe  valoe  of  the  loi^Unde  diSeteacc 


h.  ID 

« s 


21-037 

II  -oaS 

20995 

st*io7 
ai'140 

91*037 

31^5 

I  5  wgoa 


-  0  043 

-t-o  034 
+  o'obi 
-0-039 
-0*162 
+o*ti3 
+0*152 
-0*149 
■t-ewa 
+0*043 
40*031 
'  0*093 


part  of  the  Milkv  Way,  bat  Prat  Banaid'a  opinion  is 
that  they  arc  real  holes  III  tlw  dood  ttiMUiMa  thnoMdraa. 
Two  pbutui^rapht  with  dMmol  lengdn  of  espaeiwee  (sh. 
45n.  and  4b.  jam.)  of  the  region  abont  M.  11  in  the 
cttOiieilation  of  Solieeld  raiiee  an  importaM  point  as  re- 
gards tiM  diHinent  stnanre  of  the  MiUy  W».  The  second 
pictufe  ealiibils  details  which  considerably  dtend  the  con. 
figuration,  not  at  ail  broo^ht  out  in  the  first  one.  Not  only  in 
these  photographs,  but  in  several  oihersof  the  Milky  Way,  this 
fact  has  beeu  noticL-d,  and  Prof.  Barnard  STigjeits  that  there  may 
be  different  orders  or  kinds  of  cloud  structure  implying  distance 
or  nearness,  or  possibly  an  entirely  different  order  m  stars  in 
point  of  actual  iiaek 


17  Jnlf,  I»76 
21  „ 

32  .. 
26  „ 

5  Aug. 
7  .. 

17  .. 

21  .. 

a?  .. 
5  Sept. 
tl 

The  mult  obtained,  whea  the  pointe  of  otaeervaiions  are 
fedneed  respectively  to  thn  cantie  of  iht  Greenwich  Transit 
Ciicin  nod  to  the  ccatre  of  the  hwg»  donw  of  the  Vienna  Ob- 
aermtorf  b 

ih.  sm.  ai*42iB.  io-oatt. 

Photogilaphs  of  thb  MrutY  Way.— Prof.  E.  B.  Buaard, 
who  hna  neentlj  been  on  a  visit  to  Banoe,  has  bronght 
wlA  hhn  sone  wonderful  photographs  of  the  Milky  Way, 
siniptjr  a  revelation  to  many  of  us.  These  photo- 
(TVe  Qhnvtiaryt  No.  903)  were  taken  at  the  Lick 
aioty  with  a  ten*  made  by  Mr.  Wflktd  of  New  York 
•n  lS$9,  which  Is  one  of  large  aperture  (6  indtes)  and  short 
focst  (31  Inches^  Such  a  lens  tends  to  compress  as  well  as 
intensify  the  characteristic  features  of  these  stellar  clouds,  the 
iarge  field  allowing  one  to  embrace  any  of  thc?e  fwins  a 
whole,  and  not  in  rietail,  as  is  the  case  when  they  arc  viewed 
with  a  telescope.  The  lirM  phulo^raphi,  showint;  the  cloud 
forms,  were  taken  m  .Vagust  of  1S90,  the  portion  of  the  iky 
bein>;  that  situated  in  ."^igiltaria^,  and  the  exposure  3h.  ISm. 
A  most  interesting  picture  i<  that  of  a  section  of  (he  constella- 
tion of  Cygnus,  near  7  Cygni  ;  tbii>  ptioiograph  shows  some  of 
those  curious,  and  almost  weird  dark  spots  and  dark  lanes  the 
CTlgios  of  which  are  very  douHtfnI.  Mr.  Ranyard  supposes 
to  tie  due  to  an  'ii ci-in::  -nediam  between  nsaiultliat 


THE,  INSTITUTION  OF  NAVAL 
ARCHITECTS. 

"yHE  summer  meeting  of  the  Institution  of  Naval  Architects 
was  held  last  week  in  Cardiff.  This  is  only  the  fifth  pro- 
vtacial  nnetiag  held  b]p  this  Society  since  its  fonndntlno.  The 
first  was  in  Glaiipw,  the  BCit  in  Liverpool,  and  the  third  in 
Newcastle.  The  ioaith  waaheld  agafai  in  Giasfow.  All  ihe>e 
meetings  were  eminently  suceessfhit  nnd  it  is  smaewat  strange 
that  the  Council  should  not  have  made  a  point  of  holding  a 
country  meeting  every  year.  We  bdieve,  however,  that  it  is 
now  the  intentinn  to  follow  that  course,  and  ccrtainlr  thegitat 
success  of  the  meeting;  held  in  South  Wales  last  week  wilisnp- 
port  those  who  advucitc  two  mectinsp  a  year. 

We  propose  in  our  lejiort  dealini;  only  with  the  sittings  held 
for  the  reaiiitiii  ana  discussion  of  papers,  but  it  may  he  stated 
that  the  excursions  were  very  successful.  Some  of  thet«  were 
of  a  purely  recreative  nature,  such  for  instance  as  that  which 
OLLUi.'.f  I  ihe  whole  of  llie  last  day,  Friday,  (he  I4lh  inst.,  when 
memutrs  were  taken  from  Cardift  to  Iltraconibc  aad  back  by 
llie  steamer  /.criia  Dootie,  The  visit  to  Caerphilly  Castle, 
with  the  lutvclic«n  in  the  ancient  banqneiing  hall,  could  itot 
by  any  means  be  coaattned  na  **  bosiness"  fat  naml  mchitectt, 
aad  tbe  same  mieht  he  said  of  the  visit  to  Lord  WlBdior'a 
KMnada  nt  Peaaith,  iltttBinated  fat  the  oeoaaion. 

Mined  with  these  jnnkeuings,  however,  there  wasnffood  deal 
of  a  more  serious  nature,  as  the  following  list  of  papers  read 
win  show  :— 

(1)  "On  points  of  interest  in  the  cooatmetioo  and  repair  of 
vessels  carrying  oil  in  bulk,"  by  B,  MaitcU,  ^Uefanrveynr  of 
Lloyd's  Registry  of  Shipping. 

(3)  "On  fast  ocean  steamships,"  by  F.  Elgar. 

(3)  Some  experiments  on  the  combination  of  indaced  draught 
and  »bot  air,  apphcd  lu  tnaritie  noUets  fitted  with  aerwtnMs 
and  reiarders,'  by  J.  D.  Ellis. 

(4)  --Oci  wearandtearHibalfauttanIHb"byA.K.Ma1nll10i^ 
of  Uoyd's  Registry. 

(5)  "  On  the  transmissioo  nf  Iwatthiongh  hotter  plitea,"  b|r 
A.  Ulechynden,  Barrow, 

16)  "  On  water  tube  boilers,"  hf  J.  T.  Milton» chief-«l|fl|iMCr> 
liutveyor  to  Lloyd's  Registry. 

(7>  "  On  tho  tbooiy  of  thin  pbtiof  nnd  its  apptieahU^  lo 
cakolalians  of  fhn  menfth  of  baHihend  plating  and  sinilar 
stnetnicai''  by  G.  H.  Bifu,  of  Canbtii^. 

Tne  hot  pnper  waa  not  reikd,  bnt  dhttntmied  at  the  meeting, 
the  discussion  being  deferred  until  the  spring  meeting  of  next 
year. 

On  the  members  assembling  at  the  Town  Hall,  Cardiff,  on 
the  morning  ot  Tuesday,  ihe  iith  insi.,  (hey  were  welcomed  by 
the  Mayor  of  Cardif?,  and  the  chair  was  then  taken  hy  Sir 
Nathaniel  Harnahy  ilaie  Director  of  Naval  Construction  ,  the 
President,  Lord  Btasvey,  not  having  arrived.  Mr.  MartcU's 
pa-per  dealt  with  vanous  details  involved  in  the  construction  of 
oil  tank  steamers.  It  would  seem  at  tirst  sight  a  simple  matter 
to  construct  a  steel  vetsel  capable  of  carrying  oil  in  bulk ; 
but  this  is  by  no  means  the  caM!,  and  in  trying  10  solve  the 
prob'cm  involved  nav.il  architects  have  been  met  by  some  alto- 
gether novel  pjtiblems.  One  of  these  is  the  arrangement  of 
nveting,  and  with  this  leaiare  (he  author  dealt  it  tome  length, 
going  into  details  in  the  thorough  manner  widch  hit  anique  posi- 
tion ennUed  him  10  do.  Wkhont  dMnnnw  it  would  be  im- 
possible to  follow  the  aatbor  in  hie  varlont  lines  of  reasonings 
wore  etpcdally  in  the  matter  of  arrangement  of  tanks,  the  dis- 
position oi  stringers,  brackets,  and  other  parts  of  a  ship's  stroc- 
We  will  therefore  refer  those  of  our  rcaden  iniereflted  in 


HO.  1238.  VOL.  48J 


Digitizer 


278 


NA  TURE 


[July  so,  1893 


IM*  Mttltcr  to  the  Transactions  of  the  ImdtatioB  ftw  dcndls, 
wUch  werefalljr  Mt  fonh  by  the  aoihor. 

Dr.  Elfai't  {wper  wat  largely  of  an  historical  natare.  The 
anthor,  who  was  until  lately  the  Director  of  Dockyards,  is  now 
the  chief  technical  and  scientific  adviser  to  the  Fairfield  Sbip- 
bMtWini:;  Com  pan)*  of  riJasf;'!*,  tfi.>  Ur^;.:-;!  5h:phaildi-i;  corp'ir.i- 
tion  in  '.he  ivorM.  This  firm  lias  rt;cenMy  c  msuuct'-'.l  ll-t 
Atlantic  liner-  L'jmf-.im,-!  an:!  !.u:anta,  a:  present  ttie  li:^:L;<:'il 
•hip*  afloal.  The  iuiprr  dri'w  .i  cmnji-'iri-jjn  br-twccn  '.'il-  Grctt 
Eastern  and  these  modern  vessel*,  which  murt-  nr  jrly  j\q>\  nc'i 
in  size  the  monster  shipof  nearly  forty  years  a^;o  th.nn  any  vc^seU 
ever  conatnicted.  The  following  tabW  u  miercsting  as  ciratiia^ 
«  «0>qMii>M  iMtfraan  the  pAM  and  present  :— 

Crtai  EatUm.  Cam/^mia. 
(t.    in-  (I.  In. 

Length  over  all    692  o  6x2  o 

Bivadtli  moalded              ..  83  a  0 

Defrtb  puwlded  to  upper  deck  58  O  4t  6 

iMddiHiKht   30  o  vj  o 

laMenad  kofie  power       ...  8,400  30^000 


Gim  Hgiiter  toMugft 

Speed  at  sea  (full  pnwcr^ 


18^915  MIC    t3,9SO  tMW 


Kams. 

14  to  I4I 


Knott. 

2;  ;o  21 


These  figures  show  at  onct  the  advance  in  marine  science  and 
the  ejtlcnt  lo  wiiich  thr-  pisi  naval  architects  more  thun  .miic;- 
yiUcd  the  wurk  we  have  yet  done  in  the  size  of  ships  biiiU  ,  and 
It  mu»t  be  c  "nli-ssed  the  honours  appear  to  rest  with  the  engineer. 
The  Gre^  Eaitrrn  was  fitted  with  both  screw  and  paddle 
wheels,  an  arrangement  which  proved  a  costly  miaukc.  It 
nbould  be  Mid,  however,  that  Ihe  owrine  eogiiieer  has  an  al- 
iHMt  «nliiiilt«id  fiflM  for  the  excreite  of  kii  aq/mmlf,  whilst  the 
iwml  mdliioct  ii  ftttticd  and  booad  In  tlie  moat  wtal  alanent 
4^dcaigp,  DtiDely,  the  draught  of  water.  It  is  unless  to  build 
ailtip  which  can  never  enter  the  great  ports  of  the  world,  and 
here  we  have  reached  a  limit  of  37  feet.  The  ibip  designer 
waits  for  the  ciril  eogineer  to  improve  the  chief  harbours  of 
natiooa  befbra  he  can  exercise  to  the  full  the  resources  which 
Bodctn  aescnoe  has  otherwise  placed  at  his  disposal.  An 
addition  of  anothrr  5  fc^t  to  the  depth  of  some  nf  the  chief 
eommerci.il  purls  uculj  mran  an  advance  in  ihii*  conviniclion 
b«^fotc  which  the  f;rov\th  cf  the  la-^t  twen'y  yc.iii,  j,'rc.Tt  .Kit  is, 
woiilJ  be  far  tclipseil.  Vi>t  this  re.TM-ri  il  iv  Iikrly  yiM  !he 
bulk  of  the  rV'v;;/  /  au't-tii  wA'i  be  un.ipproaclicd  lor  vcjy  many 
years.  Hei  lc-nt;;h,  gnat  as  it  »as,  a  smaller  proportion 
to  her  bicadtli  thau  la  mi^lern  ship^,  and  to  equal  her  dis- 
placement on  the  propor.i"n<>  of  )«am  and  lengtb  which  are 
now  considered  desirable,  a  modern  ship  would  require  to  be 
cooaiderabl^  longer  than  wa*  the  wonderful  craft  which  was 
the  eaboduoent  of  such  high  ambitioD  forty  yean  ago,  and 
wMch  iouiid  hcff  noct  prafitaSle  cmplonMal  in  ocr  Uu  daya  aa 
a  ^ow  for  tHppeia  to  tlie  Uverpool  ashlbbJoii. 

Mr.  ElUa  deacribed  in  his  paper  trials  made  at  the  steel 
worica  of  John  Brown  and  Co.,  of  Sheffield,  to  show  the  ad- 
vantage of  a  OOOibination  of  features  which  the  author  considcrii 
desirable  in  the  generation  of  steam.  Me  uses  induced  draught, 
heating  of  Ihe  air  supplied  for  combustion,  and  Serve  boiler 
tubes.  Wc  have  never  been  able  to  see  what  eround  the  tup- 
portens  of  indacfil  rirftiii»tir  have  for  cl.iiniinj;  the  great  virtues 
suppose'!  ti->  exist  in  lir.iwinj;  the  air  thrnunh  the  furnace  by 
mean-  ol  a  fan  in  the  cliiiiincy,  ratiicr  than  driving  it  through 
hy  a  fan  in  tin-  stokehole.  It  is  e.^^i^T  \^■^  grasp  the  advantages 
ol  hentinj;  the  air  su;iphe  i  for  coiiibiistKHi,  ftippo^inp  if  is  done 
by  hca:  that  wouUt  othcrwisr;  he  waslci!,  I>ut  11  1-  an  open  ques- 
iioii  wltctlitr  tliitt  rcgcnciaiivc  procc^  could  nut  bv  bunctK.mlly 
replaced  by  heating  the  feed  water  to  be  supplied  to  the  boiler. 
It  IS  certain  that  beat  from  the  waste  gase»  or  products  of  com- 
bustion will  be  more  readily  abaortnd  fay  water  than  bjr  air. 
In  nfpaid  to  the  part  of  the  syatetn  iamltrad  in  th«  nae  of  Serve 
tubeit  there  ia  {ofcive  Icet  imm  for  dmbt  to  the  ndvaatac** 
to  be  feaned  The  Serve  tube  muf  he  dceciibcd  at  aa  ordinary 
boiler  tonOb ha*in(  on  its  interior  a  number  of  metal  ribs  which 
are  foewwd  hi  one  with  the  tube  itself.  The  object  of  these  is 
to  |>enetrate  the  stream  of  hot  gases,  often  llame,  pas>iDg  from 
the  furnace  to  the  chimney,  and  thus  act  as  oollcctori  for  the 
heat  to  be  transferred  ultimately  to  the  water  in  the  boiler. 
The  principle  may  be  described  as  that  of  the  Constantine 
stove  invrrle'l.  The  rltvice  aripKrars  Jvitical  and  wc  can  BMcp! 
the  statement  ilia;  whatever  (;cai  is  taken  up  by  ihe  metal 
is  readily  transferred  towatcc  turrounding  the  liibMi  or,  as  one 
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speaker  during  the  discussion  put  the  matter,  "  if  we  look  after 
tne  absorbing  surface,  we  know  the  distributing  surface  will 
look  after  itself."  That  is  true  so  long  as  the  distributing  sui- 
face  is  clean,  but  it  is  10  I  *-  fear«d  such  a  desirable  stateof  things 
is  not  often  prcT-ent  in  steam  boilers.  Later  in  the  meeting  Mr. 
Blechynden,  in  his  paper,  pointed  out  how  even  wipitig  a  plale 
surface  with  greniy  urnte  on  the  waterside  caujeo  the  taio  of 
Itafiimission  of  heat  to  fait  off,  and  Mr.  Dtir?t on  some  nionths 
back  told  us  how  bad  is  the  innei  s;i:]c  ot  tubes  an'i  pilatLS  in  a 
marine  boiler.  However,  the  iitrve  subci  apj-ear  tu  have  made 
a  favourable  impression  upon  engineers  in  spite  of  the  ilifficul- 
iies  ia  the  way  of  sweeping,  &&,  which  titicatened  them  at 
first.  The  proUani  of  their  IntiodHCtkiB  nppeea  hufd/  to  hwiw 
esiablUhed  itfdf  on  a  gnmniarelal  faaaia.  li  tbttalleantliAcd 
tohiapaperMbEIUsctvedeltdltorthttfiabwitei  From  lo| 
to  loi  Ilia,  of  water  were  evaporated  per  Ik  of  ooal  fiogB  and 
at  212'  Fahr.,  burning  40  lo  45  lbs,  of  coal  per  iqaan 
foot  of  grate  per  hour.  The  temperature  of  th6  gaaet  in  the 
amoke  bon  was  from  653  to  692*  Fnhr..  whilst  after  pu»- 
ingthrongh  the  apparatus  uscl  f^'r  transferring  the  beat  of  the 
gases  10  the  air  supplied  for  combustion  the  chimney  gases, 
386  to  391*  Fahr.,  the  difference  Wtwecn  the  two  repre- 
^entinf;  the  arrcslatirm  of  heat  -anits  by  the  refjeneralive  appa- 
ratu.s,  less  accidental  )j  s  \n  analyvi-  i  f  the  Lhmincy  ^ascs 
wnulil  form  a  vaUiaMe  aib'.ition  to  the-c  details,  as  was  [x>inted 
out  at  tVie  mteiing.  In  any  case,  how.  vcr,  the  boiler  tested  had 
a  much  better  chance  at  Messrs.  Brown's  works  than  it  would 
have  bad  on  ship  board;  ntverthtlasa,  the  retnlts  WKf  be  nid 
to  be  encouraging. 

Mr.  Hamiltoivs  paper  on  wear  and  tear  in  water-ballast 
tanks  was  of  a  very  special  character,  although  a  most  import* 
ant  matter  to  ahipowneiii  Hw  nwnl  of  hie  toveal^gMieas 
may  be  anuned  up  f  n  tecepiDg  boQen  well  off  the  bottom,  6n- 
iog  tenia  rtebt  np,  and  api^ying  good  paint  properly  at  sufficient 
inteiviili.  Ifit  conid  be  managM  to  thoroughly  dry  the  lanka 
'  when  empt^  it  would  lie  of  more  importance  thau  anything 
else,  but  it  is  ditBcult  to  see  how  this  is  to  be  done. 

Mr.  Blecbynden's  paper  was  at.so  of  a  special  character,  and 
i  gave  the  results  of  some  very  pretty  experiments  made  lo  deter- 
mine the  problem  referred  to  in  the  title  of  his  paper.  It  would 
be  difTicult,  without  illustrations,  to  describe  the  experiraenta, 
but  the  broad  general  hc\  liroi;f;hi  to  liijht  was,  ts?  the  i^nthor 
stated,  "  that  the  nil. 's  of  heat  liar.sniitterl  through  any  of  the 
plates  per  decree  i  t  itii;i>«ialurc  betMe«n  tlie  lire  ami  «aicr  are 
proportional  to  the  difference. "  Theinfcrt  nce  iiiij;!  !  b- al^o 
drawn  from  the  icsulfs  that  the  steel  platcii  lowest  in  cirboD 
were  also  lowest  in  con  luctiviiy  ;  but  the  experimeQt*t  aa  the 
author  &a;d,  should  be  ejslended  to  confirm  this. 

Mr,  Milton's  paper  on  water-tube  boilers  dealt  «iih  ilic  mb« 
jcct  of  the  hour,  al  any  rate  from  a  marine  engineer's  point  of 
view.  The  paper  dcatribed  the  most  prom  ineni  type*  oil  watei^ 
tube  boiler  stow  00  trial  before  the  engineering  world.  Ily  the 
triple  and  qnadmple  compound  engine  we  have  placed  the  motor 
HO  far  ahead  of  the  steam  generators  that  marine  engineers  must 
perforce  turn  their  attention  to  the  fint  source  uf  power  on 
board  ship.  The  introduction  of  corrugated  furnaces  gave  the 
boiler  a  considerable  step  in  advance,  and,  together  wiili  the 
i  use  of  steel  as  a  material  for  construction,  made  the  advances  in 
I  marine  engireerifip  so  well  ;!b,nt rat erl  by  Dr.  Fls^ar's  compari- 
I  son  of  the  Crf.tt  fL,i;;:->!  and  Cnri;  •.rii.i  at  all  possible,  l.eaky 
I  tubes,  however,  have  set  us  all  back  again,  and  the  conviction 
is  growing  among  engineers  that  an  entirely  new  dcj  aniue  is 
I  required  in  boiler  dcHis^n.  The  only  thing  that  offers  l^  the 
water-tube  .system,  :n  which  steam  is  generated  in  a  set  i  s  of 
pipes  containing  water  mA  surrounded  by  hot  gases,  r^iihcr 
than  in  a  ^lindrical  shell  through  which  tubes  run  toconvcy  the 
products  of  combustion  through  their  interior  from  the  fit  mace 
to  the  chimney.  The  water-tube  boiler  is  almost  as  old  as  the  mom 
oidinatv  multi-lnbe  (fii«>tnbe)  boiler ;  but  unbaopily  the  lament- 
iMn  ftihwe  of nfenewtion  ago— in  which  aeveiaJ  U»ea  were  lost— 
threw  neb  dliercdll  on  the  ajnteB  that  it  has  been  tabooed  ever 
since.  We  are  now  beginning  to  see  how  to  get  over  the  errors 
of  the  past,  and  the  great  feature  now  to  be  solved  is  the  ques- 
tion of  durability.  That  can  only  be  settled  by  time;  and  it 
seems  poasihle  Ihnl  the  water-tube  boiler  may  creep  from 
smaller  to  larger  vessels  until  the  shell  boiler  becomes  a  thing 
of  the  past  on  shipboard  ;  at  least  that  is  the  opinion  of  «ome 
marine  engineers  whose  word  is  entitled  to  the  highest  res|>ect. 
Possibly  in  the  meantime  a  practical  way  may  be  found  f4 
goterating  power  in  the  motor  itself  witboat  the  intervention  of 
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«t«MS  Bod  the  apparatus  f  >r  i;i  ntT.>-in(;  it,  B«fore  that  lime 
srrira,  aiul  tome  form  of  gai  eii|>lne  ^uiciudtng  oil  cngiaet) 
inive,  *  dbiinctljr  wm  <Ici«nMi«  will  bave  10  be  rndft  eqnifir 
Uat  to  ibM  uf  ibc  ccptrMe  coodenwr  of  Witt. 

The  iMt  Mper  la  the  Ibt,  tlwt  of  Mr.  G.  H.  Biyaa  on  balk, 
liwdi,  wu  in  M«M  reapects  the  most  pronUing  ud  noM  tag- 
fpMivi  of  ihe  meeting.  The  bulkhead  quettion  hat  been 
tmbliag  the  ino»l  ihouKhiful  of  our  naval  architects  for  tome 
time  pait.  Dr.  Elgar  attacked  the  question  some  time  back  in 
a  paper  he  read  before  the  Int'.itutiun,  and  Mr.  Mftltell  also 
rcail  s  mtmnir  on  the  Milijec'.  So.me  time  ago  a  strong 
Government  C'Jiiwiii'.'ce  w.i^  linlnl  to  consider  the  p(oblem»  r 
involved  in  Ihi^  m.i:rfrr,  .iiiii  \  x<\->x\  w:is  Rightly  or  ' 

wrunyly,  Mr.-.\t  niv.il  archr.ccl  i  .i;e  n  jl  =-iii>!icd  with  the  position 
in  wh;ch  ibc  rtpors  leti  the  queition.  It  is  cimNiilerH  by  ni.iiiy 
of  !lic  more  thoughtful  that  a  more  scientific  nicihod  of  dealing 
with  the  problem  ihoulH  be  evo1»ed.  Mr.  liryan,  »tio  ij.  .1 
Cambridge  mathemalicj.an  of  rCj..i:.itio[j  at  hit  Univcraiiy, 
baa  beca  led  to  take  die  indttcc  up,  and  the  present  paper  an 
•Act  to  briag  bkher  mathematics  to  the  aid  of  ibe  toluiioD  of 
tb*  qataUoo.  Tbe  paper,  however,  cootaiu  DOthW  ilutt  need 
•MU  Uf  mval  aidiitcct  or  enginew  who  ow  Jm  tar  dite  to 
tlM  title,  ud  it  i*  eminently  praGtlnL  The  miUa  Mtedcd 
\ij  the  author  are  uf  ihe  aimplctt  DUurt ;  indeed,  the 
ODcmoir  reads  mure  like  •  eontiifaation  from  the  pea 
«f  tbe  leie  Mr.  F(QBde»  who  wa*  a  very  prince  of  lucidity 
•nd  timpljeity.  We  ue  retuctantly  obliged,  through  want  of 
apace,  to  treat  this  papir  at  we  have  the  others  read  at  this  meet- 
ing, and  only  give  a  suggestion  of  its  scope,  referring  oar  readers 
to  the  Tran:ac';  in!  of  the  Institution  for  fuller  Jetai!*.  Mr. 
I'-ijin  iht-ory,  «till  held  by  many  cn^jinfers,  tlial  the 

plate  may  be  regarded  as  cnniisting  of  a  teriet  of  (■arallcl  strips 
supporting  pres>vure  by  th jir  tcii>L  int.  Euler's  and  licrn mi.h's 
early  theories  have  been  abandoned  by  milhematici^in^,  a;i  i 
Mr.  Bryan  is  now  trying  to  per»uade  engineerii  to  do  ihe  amc 
in  effect  in  givin;;  up  the  "parallel  strip"  illusiration.  Tiie 
matter  afford>  an  txccllcnt  <xample  of  ihe  manner  io  which  the 
student  of  higher  mathematics  may  assist  the  engineer.  We 
any  add  that  it  it  proposed  to  di^russ  the  subject  at  the  next 
anetlagofihe  lattitotion  la  be  held  next  tpriog,  and  duubUctf 
Mr.  Holmr;,  the  secretary  of  the  laitilMioo,  teaold  Ibf ward  a 
coprorihe  paper  to  any  oae  wiabiw  to  take  put  ia  the  dif- 
cinuoo.  The  addrcH  of  the  lattilutMB  is  c  Adelphi  Tenaae, 
Stnud. 


SOCIETY  OF  CHEMICAL  INDUSTRY.  \ 

"T^HE  Annual  General  Mreting  of  the  Society  of  Chemical  In-  ■ 
dustry  was  opened  at  University  College,  Liverpool,  on  July  , 
la,  whefi  Sir  John  Evans,  K.C.Ii.,  Tr^ns.  R  ?^  ,  r!cliver'C:I  hts  ' 
PUCsidcn::.!!  address  a*  fi>llow»  : — 

"When  i  look  at  tin-  !i5t  of  ihoic  wlio  in  11.1.1  )c.xrs  liAve  1 
otcuiiicj  the  Presidential  tliair  of  this  Society,  all  of  ;!)em  men  | 
Gmiocut  in  the  depait menu  <>f  either  theoretical  or  piacl:cal  I 
chemistry,  or,  indeed,  of  both,  I  cannot  but  feel  my  own  iiivu;T;-  ' 
ciency  to  succeed  them  in  worthily  fuililling  the  duties  uf  ibli 
|MM.   I  MBj  indeed,  lempted  to  inquiie  bow  and  why  it  was, 
that,  Ib  aoeoidaace  with  the  prating  invitation  of  tome  mem- 
ben  of  the  Couacil.  I  e*er  eonteaicd  to  allow  mnelf  to  be 
placed  in  nomination  as  your  Pretddeni.   It  ccftamlj  wai  not  I 
on  the  groundt  uf  any  fancied  chemical  attainments  ;  Bomirat 
it  from  my  having  been  in  former  ye«i»  atiociated  With  any  in-  I 
dustry  that  is  usually  regarded  as  being  tpceially  connected  with 
chemistry.    Far  less  w.is  it  in  tbe  h.  pe  tliat  any  reinatkt  that  I 
might  be  called  upon  to  m.ake  while  acting  at  your  President 
could  be  of  any  particular  interest  or  value  to  those  who,  in  all 
proliability,  are  far  l/ctter  acTuaint«rl  than  I  can  pretend  to  be 
with  any  subject  that  properly  comes  within  the  scope  of  such  a 
.Society  as  our*.    I  l>eIievo,  liowcver,  lh.at  the  main  rpiwn  that  I 
had  for  olloning  myself  to  lit  brought  forwai't     ..iic  '.hat  will, 
a  threat  extent,  palliate  niy  shoitcumiiig<  in  so  many  of  the 
c-'.'jiui.il  ret^uisitcs  for  'ucii  an  otlicc.    It  was  the  hearty  and 
cuiisc  ipprcciition  lha:  I  fell  of  the  work  and  aim's  of  such  a 
Society  as  thnt  of  Cdemical  Industry,  that  was  the  prime  mover 
in  the  case.  Whether  I  regarded  the  organisation  of  the  Society, 
irith  its  icetioas  at  aU  the  prineipal  centres  of  ehemieal  opcra- 
lloos.  ead)  10  a  certain  extent  Intiependcnl,  hot  all  trorkiog  har- 
amioutly  to^etber,  and  forming  one  powcrfnl  and  iapoct^nt 
body,  with  b^h  objects  and  aipiratioasbefoie  it ;  or  taheiber  I 
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looked  at  it  as  presenting  a  bond  of  onion  between  industries 
apparently  unconnected,  while,  at  the  same  time,  furnishing  in< 
fbrniaiioB  of  the  bkwI  nscAd  chsiacter  to  each  and  all,  I  could 
not  bat  KCOKDiie  Una  body  ia  the  hkhest  degree  conducive 
to  the  public  adtae ;  w  llial  «D  thct*,lf  oa  no  other  itnmnds, 
I  shonid  have  been  wsiufaf  in  pablic  spirit  bad  I  ituod 
aloof  « hen  olhen  nrged  me  10  accept  the  pott  of  your  President. 

"  It  iit,  I  firmly  believe,  only  bv  tome  tuch  cordial  co-operatioo 
am<  ng  the  different  industries  of  this  country  as  that  which  our 
Society  hat  inaugurated,  that  the  commercial  position  of  Great, 
or  Greater,  Britain  it  to  be  maintained  :  nnd  the  mote  f  iliy  the 
inteidependence  between  one  bi.inch  of  manufacture  and  another 
\-%  rccogniiedand  tcted  npoo,  the  more  likely  ate  we,  at  a  wbolr, 
:  o  mamtain  oar  pfaua  Ilk  the  been  faeaof  eonipetitloa  arllb other 
countriet. 

".\  me;  ely  tur-ory  i;laiKc  at  o\)i  Jnuir.al  will  at  firi;;e  slvjw  how 
numerous  arc  ihe  dcjiartments  of  British  industry  liiat  arc  more 
.  r  leN'- lii  pi-iidcnt   m  cht  niical  knowledge,  the  information  given 

curiciit  liieralurc  aud  the  spcciricattoo^  of  new  patcnlt  being 
arranged  under  no  less  than  thrce  and-twenty  di£hrent  heads, 
many  uf  them  embracii^tevcxai  varying  occupations.  Not  a  fetr 
of  ifaasa  hwdi«M  iroald,  widua  ny  o«a  Benory,  have  conveyed 
bat  little  mcaningeven  to  capotls.  1  need  merejy  carry  l»aek  the 
faindt  o'  some  oflhe  elder  members  of  the  Society,  not  only  to 
the  days  when  aniline  colourt  were  not  and  Or.  Perkint  wat  com- 
paratively unknown,  but  to  the  time  when  lucifer  malchet  ha>l 
not  been  inrenicd,  when  photography  was  practically  non-exis« 
tent,  and  when  in  molt  of  ihote  iadtistries  in  which  a  Iumw< 
ledge  of  chemistry  is  now  regarded  as  indispensable,  the  *fnla 
of  thumb  '  reigned  absolute. 

"  I  can  speak  of  those  old  tinic«  wnh  some  |>ersnnal  feelinj;, 
it  15  r^CiW  upwards  of  fifty  years  since,  that  having  presumably 
com[iIetcd  riiy  eilLnatiori,  1  tirst  entered  a  ;ia|jcr  iiii!!  in  or<!er  to 
learn  the  a-t  .and  mystery  uf  tlie  m."iriufacHirc  of  jiaper,  with  which 
the  n.iuK-  nfiln  li:in  oi  w  hiiih  I  »  until  lately  a  member  —  that 
of  JuSm  I  Uti-iusoti  aiid  Co. — bss  l>een  sk)  lun^;,  ami,  I  may  ven- 
ture  to  say,  so  honourably  connected.  It  was,  of  course, 
recognised  that  some  knowledge  of  chemistry  was  a  requisite  in 
inch  a  manufacture,  faal  I  nst  freely  cxinft;ss  that  oar  ■ethodi 
were  of  ihe  mdest,  and  ihal  It  was  only  as  yesrs  railed  oa,  ind 
fiist  esparto  lifaiKk  and  then  the  differeot  Icinds  of  wood  pnip 
were  inuoduoed  uto  the  aiaaiulaeliire,  and  the  varions  meinods 
aad  results  of  sizing  studied,  that  a  ihoioHigb  acqtiaiataiwe  with 
chemical  laws  became  a  sint  qma  am  for  Ibose  who  hoped  for 
saocess  in  this  branch  of  industry. 

"  M  the  date  that  I  have  in  view— say  1^40 — although  rsgt 
were  the  staple  material  for  the  manufacture  of  paper,  our  con- 
sumption 01  them  was  but  small,  and  they  were  principally 
used  by  us  in  producing  paper  for  cnppcr  pla  e  work — steel 
plates  at  that  time  f.i  iHf;  rarely  used— and  for  the  hii;hest  class 
'  f  printing;  pn(i'  ii,  Wr  cin^umeil,  however,  a  lar^e  qutintity 
..I  lav:  luatciial  in  the  >h;i]ie  oflhe  «a-;e  Aristui;  .11  the  mar.u- 
faciuie  oi  UiKti  nn'.  c.  .t  1  in  t;ooiN,  and  wc  hid  collect inj;  ai^ents  at 
Dundee,  Uelfasi,  Mra  ilonl,  l.  i  l,,  aind  Manchester,  who  bought 
the  wxsle  upon  the  spot.  At  .Manchester  we  had  a  mill,  in 
which  the  cotton-waste  was  cleaned,  boiled,  and  converted  into 
what  is  known  as  '  baif-tiuff,'  which  was  finally  bkscbed  and 
■HMla  into  paper  at  oar  Hastlitidshire  mills.  Ia  that  eoanty  wa 
had  another  'hatf-aiall'  mill,  at  Rickmansworth,  wbeta  the 
Ihwn  waste  was  treated.  The  lioiluig  was  carried  on  in  open 
keirs,  or  such  as  were  parlhdiy  doted,  and  always  at  a  low 
pressnre,  as  high  pressure  boilers  for  such  mateiiala  were  prac- 
tically nnknown.  Most  of  the  waste  was  twice  boiled,  first 
with  caatticlimc,  and  secondly  with  a  small  amount  of  toda. 
The  'dttevcs,'  or  woody  particles,  that  were  unreduced  by  the 
boiling,  were  got  rid  of  by  a  tont;  j  roee^i  of  screening,  or 
•devilling,'  after  the  Mialf  siulV  had  l>ccn  dried  so  far  at 
possib'e  in  hydraulic  prestes.  I  he  uiitenal  wai  then  b!e.nched 
in  si  ll,!  cl  aLii'ijcrs  by  the  direct  action  of  chlorine  ;.roduecd 
on  ihc  I'l  l  111  retorts.  \\  the  mtlh,  houiui,  wticte  ihe 
'hall^luH  '  «a5  iiinvirtud  into  t'a|-H;r,  the  rtmains  of  the 
chloiiiit  li^ii  lu  .jc  waihed  ua.:,  auil  sbt  tmal  bleaching  of 
the  stuff  to  be  effected  «:th  bleaching  salts.  No  process  for 
the  recovery  of  the  si  da  used  in  i  oiling  was  then  known,  and, 
indeed,  the  qnsntity  used  was  to  arach  1cm  than  that  which  ia 
now  neceuaiy  with  esparto,  that  it  would  not  have  paid  to 
recover  it.  I  ledsembcr,  boaever,  being  engaged  in  some  ea* 
petimcote  for  the  leeoveiy  of  the  manganese  from  the  spent 
iiqaor  of  the  tetons.  Even  when  first  Mr.  Roatledge  iBteo- 
dttced  the  ate  of  cf pano  ftbie  no  cvapofaliat  or  tteatvj 
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process  was  employed,  but  the  doable  advutagc  w»s  ■soon  seen 
of  avoiding  the  nui-,anee  of  polluting  the  streams  into  which 
the  was!c  liquors  were  allowed  Jo  flow,  and  of  I«^«ning  a 
qu;uitiiy  of  soiU  at  :i  small  cos!.  With  the  general  adoption  of 
esparto  as  n  ma:eiial  3  radical  change  in  the  manufactare  of 
paper  was  effected,  and  the  difCcalties  in  which  the  industry  bad 
been  placet!  by  recklesi  commercial  legislation  with  r^aid  to 
fentWD  rags  in  a  great  dcfree  lemevM. 

"Wbat  ha*  taken  place  IB  tbeaannbetBicofpaperbubecn 
paiaUeled  ia  muaeraa*  othef  depaitaMita  of  caauBeKlal  enter* 
prise,  and  not  ih*  least  in  thoae  connected  with  the  nannbcture 
of  chemiod  nradncta  themselves,  in  many,  if  not  indeed  in 
most  of  which  a  complete  revolution  has  been  effected  within 
the  last  fitly  years,  or  even  lets.  It  would  be  a  hopeless  task  to 
try  to  indicate  the  whole  of  the  advances  in  chemical  knowledge 
that  have  been  made  within  that  periot!,  and  yet  I  ain  tempted 
to  give  some  few  reminiscences  of  the  condition  of  the  science  as 
exhibited  in  Brandt's  EUnents  cf  Ch;mi^lry,  published  in 
May,  1841,  exactly  twelve  tnonlhs  after  my  firit  introtluclion  (o 
business,  when  compsr^l  with  our  knowledge  at  the  present 

"Chemistry  at  that  time  was  by  no  rreans  in  its  infancy.  Its 
founda'.ions  had  been  securely  laid  not  only  on  the  Continent, 
but  m  ihia.  conntry,  and  the  names  of  Priestley,  Cavendish, 
Scheele,  Lavoisier,  Oavy,  Wollaslon,  and  other  English  inves- 
tigators were  already  taoosehold  mMdt.  Tbcfe  were^  in  1 841, 
twelve  ainmle  non<Hi«taUie  enlttaaeaa  kaown,  htm  oafgeB  to 
boion,  incnding  aeleaam,  and  forty^threc  metal*  ftoa  polta- 
■Inm  to  silicium,  including  lantanum  and  thorinnm.  For  all 
fifty-live,  symbols  had  been  arranged,  but  these  were  in  many 
respects  different  from  those  whidi  are  now  in  universal  use. 
C,  for  instance,  stood  for  chlorine  and  not  for  carbon,  while  B 
qnnbolised  bromine  and  not  boron.  Potastiam  was  deilcnatcd 
Vf  Fo  and  not  by  K,  and  sodium  by  So  and  not  bjr  Na,  wUle 
uranium  was  known  as  Umm  and  not  as  U. 

"  The  atomic  weights  of  the  various  subslances  had  been 
approstimately  detenninfd,  though  inodern  investigations  have 
in  some  initaticcs  materially  changed  their  ratio.  Tboiigh  hydro- 
gen has  retained  its  jilacc  as  the  unit,  oxygen  n  no  longer 
represented  by  S,  but  Viy  15  '/>,  or  even  less.  Sulphur  that  was 
then  i6  tk  now  31  9S.  Selenium,  instead  of  40,  has  now  78 
assigned  to  it  ;  white  the  number  for  tellurium  has  been  in- 
creased fourfold  from  33  lu  i  tH,  and  pho»pborus  hM  gone  up 
iirom  16  to  301961,  Whether  all  our  present  figurM  will  stand 
At  tttt  of  timn  remains  to  be  seen,  and  indeed  recent  researcbe* 
lone  ahown  awaete  doubt  the  noennu^  of  lomenf  the  figjuea 
diat  I  bave  quoted,  For  myteli^  at  a  aomawbal  ptoliuie  out- 
lider»  I  must  confess  that  it  woold  be  a  source  of  satisfaction  if 
fillare  investigations  shoald  show  that  the  figures  now  having 
tbne  or  four  places  of  decimals  attached  tO  tbem  might  more 
pfOperly  be  converted  into  integers,  and  eotnen  came  out  boldly 
as  16,  and  sulphur  as  32,    This  is,  however,  a  digression. 

"  Turning  to  the  simple  subslances  and  metals  of  which,  as 
already  stsitcd,  ti  ,imi  43  reii{>ect;vcly  were  known  in  1841,  we 
find  tncii)  ntjw  ^bghtly  increased.  Of  n on  metals  we  reckon 
15,  and  of  metals  4.S,  Some  meials,  like  columbinm  and 
gfucinutii,  have  liropped  out  of  our  list,  the  latter  having  now 
become  beryllium,  while  others,  Iikecaesium,  didymittm,  erbium 
and  rubidi'jm,  have  come  in. 

"On  the  wliolc,  the  changes  and  advances  in  inorganic 
chemistry  have  not  been  eittrcme.  It  is  in  orj^anic  chemistry 
that  what  cannot  be  regarded  a^  anythin);  short  of  a  revululiun 
tana  taken  ntaet.  It  is  not  a  matter  on  which  I  can  dilate,  but 
aa  IndJcnima  of  what  has  been  gaiog  on  I  may  mention  that 
while  thine  voinmea  han  aniicnd  to  Xoannud  Scholeaaw 
Jar  inonganie  dMsmbtry,  no  lata  than  six  bava  abtadjr  appeared 
hi  eontinuation  treating  of  organic  chemistry,  and  more  are  to 
ibUow  ;  so  thai  the  proportions  have  been  reversed  which  pre- 
vnilcd  in  the  days  of  Brande,  who  devoted  367  p^geaonqr  to 
mgank  chemistry,  and  104a  intandnctory  matter  and 
inorganic  chemistry. 

"Bat  whatever  may  have  been  the  advances  in  chemistry  within 
the  last  fifty  ^ears,  whether  as  a  pure  or  atv  applied  science,  the 
extension  of  IIS  boundaries  towards  physics  in  the  one  direction, 
and  bioloi^ical  stodiet  in  the  other,  is  at  least  as  remarkable. 
While  the  study  of  s7>ectrurii  analysis  has  rendered  most 
valuahlc  assistance  in  the  chemistry  of  the  constituent  substances 
with  which  we  are  familiar  upon  earth,  it  has  enabled  the 
astronomer  to  carry  his  specvlaiions  not  only  to  the  constitution 
•f  the  sun  and  aiars,  bat  to  that  of  nebnto,  cometa  and  aneleon, 
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and  in  the  hands  of  Mr.  Norman  I.o^kyer  and  Mr.  Muggins 
may  yel  le.id  us  to  travel  wiih  •seme  degree  of  ctjnfidencc  in 
paths  hilherlo  untrodden-  In  ihc  domain  of  electricity  it  i* 
hard  to  say  whether  lhat  science  does  not  owe  nearly  as  much 
tocbemUUy  as  chemistry  do<&  lu  it.  In  the  practical  application 
of  electridtv  to iigbtia^  purposes,  chemistry  oas  still  to  be  calleii 
on  to  produce  some  improved  form  of  secondary  battery,  and 
some  portable  form  of  piimaiy  batleiy  which  MaU  prove  of 
ready  application  by  oar  milwra.  It  is  needlem  to  recall  bow 
nmdii  our  underground  workers  are  indebted  tO  chemislry  for 
their  comparative  immunity  from  danger  limn  fiie-damp,  a 
danger  which  the  efforts  now  being  made  by  chemists  will,  I 
hope,  still  further  diminish.  Electricity  has  also  placed  at  the 
command  of  chemists  greater  intensity  of  heat  than  can  be 
derived  from  ordinary  sources. 

"The  study  cif  heat,  irteipective  of  electridty,  has  largely  re- 
acted on  chemistry,  anJ  while  the  ilcs.semer  process  has  entirely 
revolutionised  the  manufacture  of  steel,  and  almost  annihilated 
the  distinction  in  value  between  that  and  other  forms  of  iron, 
the  Siemens  and  other  fomaccs  have  led  !o  unprecedented 
economies  in  Ihc  expenditure  of  fuel,  and  at  the  s.irae  lime  have 
facililateJ  the  application  of  heat  in  various  chemical  processes. 
In  the  other  direction — the  absence  of  heat — Prof.  r>ewar  has, 
during  the  present  year,  made  most  important  advances. 
Akhuugh  air  bad  pneiooal*  been  liqneficd,  be  has  now  been 
able,  by  mcana  nf  famnaa  eoldnkMi  to  reduce  atmospheric  air 
to  the  bqoid  condhioa.  Hb  Jbilbor  leMlti^  bg  •  eombination 
of  eaotmnm  peeiwie  and  extaenw  cold,  are  well  known,  and 
now  that  oigi^  and  idtiogen  have  yielded  themselvea  td  the- 
advanoea  of  icKnce  and  have  been  obtained  in  quantiliaa  ia  • 
liquid  stale.  It  is  hard  to  say  that  hydrogen  k  destined  ahNm- 
to  remain  intractable.  What  may  be  the  nllbnaln  leealt  tt  An 
investigations  that  can  now  be  carried  on  at  temperatures 
ranging  from  too"  to  aoo*  centigrade  below  the  freeiing  point 
of  water,  tt  is  impossible  to  foresee.  From  researches  already 
made  in  this  cnuntry  and  in  France,  it  would  appear  that  most 
s\;listancfs  under  extreme  cold  arc,  so  (0  speak,  dead,  and  that 
their  o[<iinary  affinities  arc  in  abeyance.  I'osiibly  what  may 
be  termed  'i;hicial  chemistry'  may  i:venlually  enlarge  our 
views  as  ■  •  he  v.,ricus  properties  of  matter. 

"As  to  tlie  advance*  in  our  knowledge  of  the  chemislry  of  light, 
the  present  condition  of  photography  may  te»(if\.  When  we 
can  take  tbe  image  of  a  bullet  flying  at  the  rate  01  3,000  feet 
per  second,  with  its  accompanying  cone  of  compressed  air ; 
when  we  can  produce  photographs  whioh  are  practically  perma- 
aenti  and  when  we  oil  in  the  aotioo  of  Item  to  engrave  oar 
■ted  or  copper  plates,  and  to  pradMCe  dRcicnt  aibititates  for 
woodcuts,  we  seem  to  be  getting  near  tbe  limits  of  tbe  practicnl 
application  of  pbotograpby.  And  yet  many  of  as  OMf  icmcmber 
the  days  when  the  dagnerrotype  was  rtgaided  and  justly  to 
—with  wonder ;  and  I  can  myself  call  to  mind  a  still  earlier 
form  of  photography,  by  which  natural  leaves  were  reproduoed 
on  paper  sensitised  with  a  salt  of  silver,  of  which  I  saw  tped- 
mens  m  an  exhibition  at  Dresden  so  lonj;  ago  as  the  year  1839. 

"  In  the  introduction  of  artificial  light  much  also  has  been 
done.  It  it  tree  that  Pall  Mall  was  experimentally  lighted  by 
gas  in  1S07,  but  it  was  not  until  1843  that  gas  found  its  way 
into  Grosvciior-^ijuare  and  some.other  aristocratic  ipiarters  of  the 
metropolis.  Since  that  time  immense  strides  have  lieen  made 
in  the  process  of  gas  manufacture,  while,  in  con.'eijucncc  of 
the  waste  products  arising  in  the  process  having  now  found 
commercial  uses,  great  reductions  have  been  made  in  its  cost. 
At  the  present  lime  gas  has  to  eompcle  wiih  electricity  as  an 
illnminant,  while,  in  many  eases,  it  has  been  snpeneded  by 
ndaml  oiiai  which  are  now  so  abundant  and  cbeu  and  of 
wUebintUeSoeie^theiiashing  point  maybe«aSdtob««JmOil 
a  boning  ^naation.  V,  however,  gas  is  losing  groaad  as  an 
illnninaBtt  it  aaema  to  be  gaining  it  as  a  source  ol  power,  and 
there  arenraapetta  of  a  eoasidefnUeincreeae  in  the  aaelortU^ 
purpose  «  hydragen  and  its  eompenndi»  onntalnhte  hr  bsm 
carbon  than  ordinary  coal-gas. 

"  In  metallurgy  also,  in  addition  to  the  improvements  in  the 
manufacture  of  steel  already  mentioned,  many  noteworthy 
discoveries  have  been  made.  t)nc  of  the  most  important  or 
these  is  perhaps  that  of  tbe  production  of  aluminium  on  a 
cheap  scale  and  in  quantities  sufficient  for  various  applications 
to  ordinary  uK.  It  seema  somewhat  remarkable  that  the  pro- 
gress in  the  me  of  n  nictal  at  nnea  io  tight  aad  •»  attoof  is  not 
more  rapid. 

**  Tb*  apidictlianaaf  Boae  of  the  nMK  andan  aUoysi  aneh  N> 


Digitizer 


July  20.  1893 J 


NA  TURE 


281 


plmalMr-biwm^  vttm  alio  nuMpliblt  of  eoMldenble  forther 

oe»«opment. 

"The  extenuve  manufacluic  of  todiain  affords  another 
instance  «(  whkt  waa  fonnerijr  tlw  mm*  nb)ecl  of  a  labora- 
i'<r>'  expciiBca^  beiof  voir  coadaeieil  npon  «  eoouMicial 

scale. 

"I  may  here  iust  ^^lancc  al  the  attempts  thit  have  licen  made 
Id  [irfMlucc  irtificiilly  some  of  the  prfciou>  itooe»  that  ocnir  in 
nature.  Kti^iie*  )iave  been  manufactured,  not  indeeil  such  as 
oi>uld  rank  as  i;em5,  tut  still  such  as  will  serve  to  'jcwiel' 
the  jiivot-holes  in  watches;  and  though  thi-  results  of 
attempts  tu  prudute  the  cryslallised  fomi  uf  carUon,  which  is 
known  a.H  the  diamond,  have  as  yet  had  but  doubtful  success, 
it  does  not  appear  to  me  that  the  prospect  of  producing 
ceooine  diamoMS  Miidtr  oooabiud  baai  ud  {waaoie  k  abao' 
intely  hopdoa. 

"  Aaoiberdifeetion  in  which  great  advances  have  been  made, 
and  in  whidk  it  aaeais  probable  that  there  yet  remains  some- 
thing to  be^icoverad,  is  the  gronpini;  of  the  various  elements 
into  small  diviatoM,  having  more  or  less  analogy  the  one  with 
the  other,  and  the  classification  of  the  atomic  weights  in  one 
harmonious  series.  What  is  known  as  the  Perioaic  Law  of 
MendeleefT and  of  mir  o»n  Mr.  Tohn  A.  R.  New-t.-irtilt,  has  sug- 
gested the  possibility  thst  what  wc  now  know  a>.  nRtal,  or  ele- 
ments may  have  some  at  present  hiddi-n  ciinncci ions  between 
t)-,rm,  ^l!  that  eventually  some  of  them  may  pruvc  to  be  rather 
compouaii  tiadies  Ih.m  strictly  elenicntary  ^ubslanc^r?.  T!>i«, 
however,  is  for  the  chemistry  of  the  future. 

"In  organic  diemi»lry,  which  has  been  (Jci'incJ  tu  be  tlie 
chemistry  of  the  hydro-carbons  and  their  derivatives,  it  is,  ns  I 
have  already  observed,  that  the  most  wonderful  development  has 
tnkM  plaee  withui  tlia  tait  hdf-century.  Who»  fur  imtancc^  in 
l&|0  eoald  ka«e  CaraieaBtba  important  pait  tlMt  anIHae  waa  to 
flaj  Id  Jyaiag«Bdcolowiiig?  It  wm  not)  I  tbiaki  till  iSs6  tbat 
Tt  name  w«i  really  faRmght  tnlo  oonncrdai  uie,  bat 
time  what  n  ralnliaw  of  coloma  baa  been  produced 
I  what  wouM  have  <ieemcd  nmoM  uopioniaiDg  aource !  How 
bfiHiaat  are  their  liues,  but  as  yet,  in  aaany  caaes  alas,  how 
flinliM!  Recartird  from  an  artisiie  point  of  «iaw  ibete 
coTours  can  bardlv  be  cammed  an  lamixed  Mewing ;  and 
even  the  etbrica  01  Eailem  tawBa  bate  not  aaeaped  tnw  in- 
fluence. 

"Qua:  regio  in  terns  nostri  non  plena  cohritt" 

Turkey,  Persia,  India,  and  China  have,  I  fear,  in  many  cases, 
sacrificed  taste  to  cheapness,  and  hannony  tn  >)aeniiaur  in 
colour.  It  is  a  source  of  some  satisfaction  to  know  that  the 
woad  with  which  our  ancient  British  predecessors  stained 
their  bodies  is  st'l!  cnUivatei!  .itnong  u"!  for  the  pnrptvse 
of  dyeing  wools,  even  iHough  i;  has  ac  [uired  tlie  name  ol 
/satir  finrtm'a  and  the  coiouring  extract  is  now  classed  as 
an  //.'j'j^i'.'ir/. 

"  Amonj;  inorj^nnic  colour's  I  may  here  bricfiy  mention  ultra- 
marine, which  instead  of  iiein,;  patiently  ptuduccd  by  the  care- 
ful treatment  of  ia^us  laiuli  aud  wld  ai  luany  i>littlini>i»  an  ounce, 
is  now  manufactured  by  the  ton  and  auoted  by  the  hundred- 
weight. Would  that  the  artificial  colour  was  as  6ne  and 
the  flattual  1  I  have,  in  my  own  lime,  seen  it 
aa  n  COlonring  matter  in  paper-making,  and  I 
bsw  known  ita  aa*  not  onncwMOtlr  aceooqiaaied  bjr  tbe 
abundant  preaeace  oT  snlphtwetted  hyoMg^  as  a  pnduct  of 
its  decomposition. 

"Not  only  colouring  matters  hut  our  flevowsaadacants  have 
been  aynthetiied,  though  art,  if  superseding  nature  for  a  time, 
moat  erentnaily  acknowledge  her  inferiority  even  in  pear-drops. 
Whatever  our  seslhetic  feelings  under  these  cireuoslancej<  may  be, 
we  cannot  but  admire  the  skill  and  scientific  energy  by  which 
such  results  have  been  attained.  How  far  *  saccharine,'  one 
of  tbe  lastest  re.>ul;s  of  the  clicmisi's  injjenuity,  i>  hkely  to  su- 
persede the  use  uf  ordinary  suijar,  is  a  question  on  which  I  de- 
cline to  speculate.  The  manufacture  of  our  evcry-day  sugar 
ha*,  however,  itself  undert;one  a  complete  metamorphosis  within 
the  last  hfty  years,  with  the  result  that  it  is  now  produced  at 
what  would  formerly  have  been  regarded  as  an  absolutely  im- 
poaaible  price.  In  1840,  beet-sugar  was  in  its  infancy,  andnieh 
has  been  the  improvement  in  the  growth  of  tbe  beet  and  the 
process  of  mannfactwc  tbat  nenrijr  twiea  tfan  wiiibt  of  aagW  is 
now  produced  from  a  ton  of  beetroot  aathaie  waa  at  tbat  dale, 
la  tbt  peodnclion  of  cane-aanr  nb»  iawnuiao  economte  have 
bMB  raeclcd,  especially  in  tbo  prociM  of  efaaention.  The 
ftady  of  the  efTtcts  of  saccharine  solotfama  OB  tbo  polarisatioD 
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of  light,  and  our  acquaintnoce  with  the  distinctions  between 
dextrose  and  IecvuIosc,  and  of  the  conversion  of  Starch  into 
sugar,  all  come  within  comparatively  modem  llaica. 

"Much  nf  fnirVrvowled(je  of  the  mysterious  prrvcesses  of  fermen- 
tation is  al'.o  'if  recent  date,  and  it  i<  ill  connection  with  these 
processes  that  the  chemi.'  find*,  himself 'ir  iui.ht  into  cla«e  con- 
tact with  the  botanist  and  the  phvMoIopist. 

"Whatever suspicions  I.ecuwenhoek  and  1  hi: early  micro?copi.i.i 
may  have  had  with  rp^iatd  to  the  vci;ct.iljle  charnctcr  r,f  yeast- 
cells,  and  however  clearly  Cij^niard  Ic  I.atour  and  Schwann 
may  have  established  its  plant  like  nature  .uid  its  connection 
with  fermentation,  it  was  not  until  I'aslcur'^  researches  from 
18(7  to  iWl  that  tbe  tnie  character  of  the  yeast-plant,  and  of 
otharmiera-organiam*  whidi  lie  at  the  base  of  most  fermen- 
tative piooeaiei»  can  be  said  to  bnv*  been  abaobilaljr  deauMi' 
sinied.  The  benclieiat  eHeet  of  bia  mqairies.  and  oThia  nwlboda 
of  obtaining  a  wtrecnllivntioBof  jeaat,  ia  uaifeiBailf  iccogBlicd, 
and  has  reacted  m  the  moat  remarkabU  aunaar  oa  the  bvaw- 


ing  industry. 

"  But  M.  Pasteur's  researches  have  alio  led  to  much  wider 
results,  as  it  has  been  mainly  in  consequence  of  his  careful 
observations  tbat  the  wonderful  influence  for  goo.i  or  lor  evil  .if 
organisms  so  minute  a.s  in  "iinne  ca^e^  almost  to  defy  'lie  piower 
of  the  microscope,  ha>  now  hti^n  so  fully  rcco,;nised.  The  ^crm- 
theory  of  the  ori>;in  of  many  dtiea*cs  meets  wiih  much  more 
general  acceptance  than  it  diet  but  a  few  years. iijo  ;  and  though 
the  bacilli  anii  lincleria  which  are  characteristic  of  some  virulent 
(iisease*,  sucli  as  anthrax,  are  only  agents  in  certain  fermen- 
tative procesies  hy  which  poisonous  matters  are  efljiendered, 
their  existence  and  character  seem  to  be  placed  beyond  all 
Uoubt.  The  process  of  obtaining  immunity  from  the  aaion  of 
tbeae  poisons  by  the  giedaal  iotiodiiction  of  tbe  vinia  into  the 
animal  syttem,  tbna  rendeting  It  insnsccptiUe  of  neeiving 
further  injury  fiom  tbe  Banc  poim,  bas  been  sa«eaafol» 
introduced,  both  among  men  and  beasts,  and  hydropholna  and 
anthrax  have  beeaaneceasfully  combated. 

"  A  rccogntafaM  of  the  influence  of  germs  has  led  to  the  intro- 
duction into  SBTgeir  of  that  antiseptic  system  of  treatment  with 
which  the  name  of  Litter  will  always  he  associated,  and  which 
hus  done  much  to  diminish  suffering  and  preserve  life.  While 
ui^-in  this  topic  1  may  just  allude  to  another  instance  in  which 
chi;mi>tty  has  come  to  the  assistance  of  medical  science,  T  mc.10 
in  the  production  and  invrsti(;ali' in  of  [ho,c  an;e^thetic  a(;cn1» 
which  play  sn  important  a  part  in  modern  -.ttrgery,  and  which 
have  done  so  tii'.ic;i  to  alleviate  human  suffering. 

"But  while  ihe  ferments  produewl  by  micro-organisms  are  on 
the  one  liand  so  pernicious,  it  is  very  .louhlfal  whether,  on  'he 
Other,  they  are  nut  equally  ticJiclicial,  t{  a  be  tcaily  ibe  case 
that  such  procesae*  as  digestion  are  in  a  great  measure  due  to 
their  action.  How  far  the  nitrification  of  tbe  soil  may  be  due 
to  micro  organisms  is  a  qneitioa  not  nt  nbaohitely  aolved, 
ihoui^h  strong  presumption  baa  been  nmd  of  their  oeing,  at 
all  events,  potent  (actors  in  the  caan 

' '  Now  that  so  many  diseasea  have  bam  traced  to  pathogenic 
organisms  which  are  constaailf  praseat  in  water  contaminated 
by  sewage,  the  qeesilon  of  the  vUalilv  of  these  organisms  and 
their  germs  has  been  rightly  regarded  as  one  of  great  public  im- 
portance, and  the  Royal  Society,  in  conjunction  with  the  London 
County  Coiinei!,  has  instltiticd  an  invent igatior  into  it,  which  is 
being  di^i^ently  prosecuted  Imlh  from  th^-  botmicll  and  the 
chemical  points  of  view.  the  rematk.ihU-  power  of  light, 
whether  that  of  tlic  suni.r  electric,  in  slerilisinj;  the  germs  of 
some  micro  orj^anisms,  already  10  some  extent  previously  known, 
has  been  conclasivcly  denumstrated  by  I'tof  MaishaK  Ward. 

"  Much  ha«  been  done  of  late  years  by  chemuiii  t<jwardii  the 
purification  of  sewage  with  the  view  of  rendering  the  effluents 
from  the  ultimate  drains  of  our  large  municipalities  as  innomouB 
as  possible,  and  tb«  results  obtained  hatra  I 
satisfactory.  They  would,  no  doubt,  has* 
bad  ant  the  impcfatm  dmaaada  of  ocoaoav  Ibaitad  tbe  coit. 
Still,  whitever  laajr  be  doaei,  I  aaa  iadbied  to  thlak  tbat  Ibeta 
is  landi  tnib  in  the  metrical  abcliaet  of  a  paper  lead  aoma 
yeam  ago  before  tbe  Royal  Society  t— 

"Sewage,  honvtr  ilisinfceMd, 
!•  not  from  ill  icsutit  pnMscted: 
tlUB^  mad*  tfl  all  appeaiance  para. 
It  stil  rsawini  im  safe,  but  sever." 


"I  will  not  attempt  to  «fiseaas  the  important  question  of  tbe  dis- 
posal of  the  sewage  of  onr  great  towai*  bat  to  many  it  will  appear 
as  somewhat  of  a  dngmce  to  oar  powara  of  applying  chemical 
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knowlei'Ri-,  thai  !uch  v.ut  accuni  jla::ors  of  *h«t  w«te  origin- 
altjr  highly  fertilising  substant  e'.  -.ho.iM  be  discharged  into  ihe 
csiuary  of  the  Thaoie*.  and  tint  <in!y  l^e  abiolutely  wasted,  but 
converte.1  idio  a  perpetual  nui^ancf,  brought  up  at  each  ti<ie 
within  'l  e  limits  nf        nictr  i|  olis  fnim  which  they  ttarlcd. 

"  It  IS  iiuc  lhai  willlin  the  la*t  fifty  yean  we  have  imported 
eoormous  quantities  of  guano,  phosphate.',  imd  nitrate),  but  of 
thcM there  muse  eventually  become  a  scarcity,  if  not  an  end. 
la  tbe  nimilMne,  m  ly  not  chemilttda  tometbing  to  reduce  the 
waste  of  feilili«ing  agents  that  it  now  taking  place  anong  ut? 
Agricultural  colkget  iMve  been  fiwiMM^srinillttnl  chemiitry 
is  a  recognised  bnnch  of  scfenea ;  l»t  witS  increue  of  know- 
ledge hes  come  increase  of  foreign  competition,  fostered  by 
intpeovcd  mram  of  transport  ami  communication,  and  it  is  at 
the  preKnl  time  e  doabtful  point  whetlier  niaiiy  soil*,  even  if 
fent-frce,  ceo  lie  culli*«cd  in  ikif  oonntry  for  eemis,  eieept  at 
a  loss. 

"  While  louchini;  on  agricultural  chemistry,  I  cannot  pass  over 
in  silence  !h<:  f  xpt  "mierit^  »h  rli  h^ve  now  been  carried  on  eon- 
tinuously  I  ir  .a  ;i<  r:  !  i  f  I.fiy  ycjtq  nt  Kotharaslcd,  liy  .Sir  John 
K.  I.awe«.  assisted  during  the  u hole  balf-century  by  Dr.  Gilbert. 
The  extremely  liberal  provision  which,  during  his  life-lime.  Sir 
John  Lawes  has  made  for  the  purpose  of  continainjjard  emend- 
ing his  experiments,  would  alone  eriiitle  him  to  a  full  nicisLrc 
of  public  gratitude.  When,  howevt  r,  «c  coii»u!cr  iHc  ija;urc 
and  extent  of  Ihe  experiments  already  conducted,  we  must  feel 
that  no  expression  ol  public  estimation  can  be  too  high  when, 
ae  wilt  shortly  be  the  case,  tbe  Rothtasted  jnbtlee  ItedelifBtcd. 
As  to  the  results  alrcadj'  eblaincd,  and  as  lo  the  nature  of  the 
experiments  still  bcinc  canted  on,  it  wmM  beont  of  place  here 
to  ettlarite.  Remtrkable.  however, asan  ^eftclsof  different 
manure^  on  the  bot.inical  character  and  nowthof  herbage, 
and  on  ihe  strength  and  yiebl  of  cereal^  ine  diflernit  re&ults 
arising  from  the  mere  variation  of  the  tern peT.it ure,  sunshine, 
and  rainfall,  in  successive  years,  arc  more  remarkable  ^till. 

"  1  feel,  however,  that  I  have  detained  you  long  enough  with 
these  crude  consivleratioiis  of  topics  more  or  less  chemical  in 
their  ch.itacicr,  and  that  it  is  lime  for  me  to  conclude. 

"  We  ate  here  at-embled  on  the  borders  of  the  two  counties 
of  Lancashire  and  Cheshire,  in  both  of  which  are  great  centres 
of  ihrrriical  manufaclutcf ,  and  the  principal  productions  of 
which  are  In  a  j;real  detjree  dependent  on  the  knowledge  an  1 
due  apjilication  of  chrnilcal  laws.  We  meet  at  the  ^.-m  nf  om- 
of  the  most  active  sections  of  the  Society  of  Chemical  InJastiy. 
which  has  received  u<  wiih  open  arms,  and  has  provided  us 
with  an  '  Open  Se^aoie,'  which  will  admit  us  to  iiupect  many 
of  the  most  intefCMing  of  the  woiks  and  laetoneaof  tie  district. 
Wc  gl.adly  avalt  ontselvei  of  the  oppoftvaltics  ihvs  lifaertlly 

aened  to  us,  end  if  by  chance  any  of  us  can  afford  assistance, 
vice,  or  encoaragemcnt  to  our  brethren  in  Liverpool,  I  am 
sure  that  all  present  uiU  gl.-nlly  render  it,  and  not  forget  that 
we  are  alt  members  of  one  l>ody,  and  alt  mutually  interested 
inibeadtraBOc  of  chemical  knowledge,  andopccUllyofCbeoical 
IndvBlir." 


THE  PL  A  CLE  OF  F/ELD  VOLES. 

11  .^  rllEK  more  than  .1  ye.ir  ago  a  Committee  was  appointed  by 
ilie  Board  of  Agriculture  to  in<|uire  into  and  rc|H)Ti  upon 
<\.v  cil  i:.;m*tances  atrendinpthc  existing  plague  of  voies  in  some 
<if  ilii-  riicrn  counties  of  .^lolliimi  ;  and  to  ascertain,  either  ex- 
pciii«cnially  or  otbcrwisc,  whether  .my,  and  if  so  what,  pre- 
ventive and  rcmolLtl  measure^  rould  be  adopted,  and  under 
what  comlitions  those  inen^uro  were  likely  to  be  of  value. 

The  committee  consi<'lcd  of  Sir  HertHnt  Eostaoe  Maxwell, 
Bai't.,.M.F.  ^cbairmao),  the  Kiuht  Hon.  thcEarlof  lliaio.  K.'l., 
tbe  Rev.  John  CitletiHCf  Prof,  D'Aiey  W.  Tbompaon,  and  Mr. 
Walter  »liot. 

Mr.  J.  £.  Hanltig,  Librarian  of  the  Lbinean  Society,  acted 
as  tbe  benelaryto  the  Comniittee. 

Froea  the  recemiy  puijli^-hed  report  we  obtain  the  following 
iflformaiioo.  "  The  nviin.1l.  which  l.<y  excessive  multiplication  his 
caused  f o  nach  mischief  on  hiU'f.irms  in  the  southern  uplands 
of  Sc-otlaod,  is  the  short  T.iiUil  tl^ll-v.ile  f.-f';  ^i:j>Ysfts). 
At  all  sc.i^ons  i!  n  well  rrnr  wn  iiih.ibitniit  of  our  pastures  and 
may  t-e  found  .it  ,i"l  IipIj;1iI  liom  sc.;  level  to  near  the  summits  of 
our  'iighc«t  mounl.Tin-.  1'  i-.r.illy  pkkIucp-  three  or  four  litters 
.1  ye.ir,  t.ich  cot'.siitii.j  o)  (i.^ji  four  to  eij;h:'  V'junu,  l>iit  in  iomc 
seas  ns  they  are  even  hhtc  pntjirii.-.  the  t>resdlDg  season  is  pio- 
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I  lnnj;fi!,  J  (line  volfs  Ireirg  served  frt  m  [■"ctjnary  to  NoVeaS' 
I  Irr.  :ir(l  the  titters  containing  as  irany  as  ten  joung. 

"  'Ihe  ]  icsent  oiilhtrak  mny  l  e  traced  li.icl-  to  the  jear  iSi^S, 
M^^n  ihe  vdIps  were  oh'scrve<)  to  Le  incrca»ipg  on  llie  farm  of 
(ilcnlcirv  .nrd  rlhers  in  Selkirkshire.  In  the  summer  of  iSSf) 
the  low'lyirg  pastures  near  Ciuseburn,  in  Dumfriesshire,  were 
observed  10  be  infested  by  enormous  cumbers  ol  voles,  which 
leniained  there  duiiiig  iSjo,  and  disappeared  in  1S91,  probably 
moving  up  10  the  bill  paitiiMS»  where  in  Jnnn  tnejr  weic 
swarming. 

"  The  diitricts  principally  aflietcd  m  Ibe  hill  paslvies  In  the 
oorlh'WeM  of  Roicbtirghshire,  Ihe  ranib  of  the  eountics  of  Sel- 

kiik,  Peeble.',  and  Lanark,  and  the  northern  part  of  Dumfries 
ficm  C^kdatemuir  by  Moffat  to  Thornhill.  The  vole*  have  alio 
appeared  in  great  numbers  in  the  parishes  of  Dairy  and  Cars- 
phairn,  in  thestewartry  of  Kirkcudbright. 

"  Mr.  R.  K.  Dudge  on  has  es^timated  that  in  Roxburghshire 
30,000  to  40,cco  acres  bad  been  affected,  of  which  be  considered 
l2,caou-)  i5,f>eo  acrr*  had  beeii  rendered  usele^^  ;  in  Dumfrics- 
>hire  .^o.cco  tu  50.01:0  acre-,  nnd  in  the  Slewaitty  of  KIrlcuil 
bright  lo.oco  10  l-voto  acres  were  dfKribed  hy  him  as  infested 
by  voles." 

"The  map  accrnijj.myin};  the  report  of  the  Committee  shows 
th.-it  :<n  »rca  nr>l  Icns  ihrm  6lo  iiuies  in  leSgtb  aftd  Aosa  IS  tO 
ao  ntiic^  in  Lteadth  has  been  overrun. 

We  reprint  the  followtog  oonclMioas  and  neoamnMBdatiem 
contained  in  the  report. 

"  The  Committee  have  reluctantly  been  led  to  the  eendosioit 
that  they  are  naable  to  lecomoMod  any  specific  method  of  deal* 
ing  with  or  puttiac  nn  end  l»  the  present  oatbiealc. 

"It  appeal*  to  he  an  inalancnofthepowet  which  small  animala 
are  well  known  lo^osscsih  of  pRNHKio<nl7  f^Pi^  mottiplieation 
under  favourable  climatic  ooodilions  and  with  a  plentiful  supply 
of  natural  food. 

"  Experience  shows  that  a  combination  of  toch  favoorabte 
coDdition*  will  always  tend  lo  bring  about  a  recurrence  of 
the  plague.  That  being  to,  it  ought  to  be  the  endeavour  of 
every  farmfT  nrd  shepherd  to  be  on  ihe  alert,  .ind  report  with- 
out delay  10  the  bud  agent,  and  to  the  sectet.iry  of  the  local 
ftiimfts'  clul  ,  cr  .1^1  icnitural  socie'y.lhc  tiist  vit;nv  <■[  the  muiti- 
]-|icn:;i  :i  of  vernnn,  so  ih.it  [-nlhai ive  iiii  usurer  ni.iy  nt  or.ce  t>*" 
arfopud,  not  cn  ibolatcd  f.irms,  but  everywhere  liuougiioot  the 
district. 

"  The  mo^t  cfltctive  tjieasures  appear  to  be  periodical  and 
timely  huinirg  of  grass  and  heather,  followed  by  active  panuit 
of  tbe  vetniin  by  men  using  wooden  spades  and  dog?.  If  this 
were  prompt^  done  in  the  earlji  usges  of  the  outbreak,  it  is 
quite  poaiibie  thhl  it  n^ht  be  amud  altogether,  or  greatly 
miitoatcd  in  severity. 

*'U  is  hardly  necessary  to  point  out  that  the  proptielor  of  the 
land  should  be  informed  as  soon  as  anyone  else,  bewuse  his 
keei>ers  and  others  might  b«  usefully  empleycd  in  assisting  to 
prevent  what  amounts,  if  unchecked,  lo  a  common  calamity 
upon  all  classes  connected  with  land. 

"Where  plantations  of  limited  extent  are  attacked,  pit  falli 
wider  at  Ihe  bottom  than  at  the  top  and  about  18  inches  iletp 
should  l>e  dug.  The  voles  fall  into  them  and  cannot  escape, 
and  the  ground  is  soon  cleared  of  them  in  this  way. 

"The  Committee  cannot  sf>c.<(k  with  approval  of  the  use  of 
poisntied  grain,  except  where  th-  area  a--  ttcd  is  very  limited. 

"  Nor  have  they  been  sttle  to  rmiif  i  i  my  tonclusion  favourable 
to  the  .tdoptinn  of  I  rol  L  nJiier  -  Tnetlio  i  ..)f  destroying  voles 
by  means  of  bread  iatuijtcd  m  a  pi\-ij.iuUion  of  the  kieillms 
typhi  murium,  or  mouse  typhus.  The  personal  investigations 
made  by  the  chairman  and  secretary  in  Thcssaly  (where  in  May 
iSo2  Tiof.  LocfHer  was  employed  at  the  expense  of  the  Greek 
Goverciiient  to  combat  Ihe  plague  of  lield>«oles  then  prevailing 
in  that  country)  convinced  them  that  tbe  favourable  reports 
circnialed  as  to  the  complete  snoocn  of  the  eapcriments  have 
not  been  joitified  by  the  icanlts.  In  ceitahi  parts  of  Tbesaaly 
the  volt*  were  teporied  by  Taadowoeis  and  oibcn  to  be  ns 
numerous  in  January  1S93  as  ever  they  Were. 

"  'Hie  Cv>nimitiee  readily  admit  that, when  used  in  a  fresh  state, 
the  bacillifcrcHs  lluid  is  an  effective  though  somewhat  dilatory 
f  oifon  for  ir.icc  and  vitles,  and  has  thi-  advantage  over  mineral 
poi'tnv  that,  as  has  been  provcil,  it  is  innocuous  lo  human  and 
other  forms  of  life. 

"  It  ba*  -il-o  1  ecn  u)>oite,l  by  Prof.  Lccfllcr  that  the  .Scottish 
voles  sent  lo  him  alive  by  insttuttiun*  from  the  Coniiuitlce  have 
been  found  as  su  ccptible  of  Ihe  mouse  typhus  bacilitu  a*  thcii 
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Crwek  congeners.  But  there  ere  thi<c  objections  whidll  reader 
ihit  method  almost  worthleu  except  for  eraployment  ill  hoaies, 
guldens,  enclosed  fields,  or  other  United  m«m  \ — 

"(1)  It  b  very  expensive ;  the  timt  Mpplied  ta  the  Greek 
Govenment  was  paid  for  et  the  mte  of  41.  e  tabe,  containing 
cooagh  when  diMolved  to  tremt  abont  two  imperial  acres,  a  cost 
which  in  many  insfancM  would  exceed  the  rent  of  the  Scauish 
hill  pasture.  I'o  this  mast  be  adde<l  the  price  of  breail  used 
ia  diilribatiDg  the  virus,  which  would  appreciably  raise  the 
coat  of  the  fwocess.  Thus  to  deal  elTeciually  with  a  hill  fans  of 
•ay  6000  acres,  would  entail  an  expen'iinire  of  from  ^700  to 
;fiooo,  making  the  remedy  more  cosly  tliati  tin; 

"(2!'  Mome  tfphuis  is  not  corvtajjMus  ;  it  cm  'jiily  l  e  com- 
niunic.i;e.l  ;■'>  thuxc  rxnimiU  tKat  sw.iilnw  5.i>mc  of  the  virus. 
The  ai:c);ntir>-i  h<-:i!;hy  v  .les  will  becnii!-  lnlVi«d  by 

devouring  the  V.oMic^  of  the  di-.iii  nut  iiccn  sitMfnct'.irily 

pToirsd.  Tbnt  (".recii  ifole&whcn  in  L-a|Uiv.ty  luve  betn  ob«er»cd 
to  lee  i  upon  ihe  corpses  of  iSiMr  fpKons  haidly  warrants  the 
a*>.UH)i>tJoo  that  Scottish  voles  ui  a  state  of  liberty  will  do  the 
same  ;  and  unite*  the  disease  wete  eonauutieal^  from  one 
animal  to  the  other,  it  ii  mot  eaiy  to  aee  howthefemedx  coold 
prove  efTectiea  on  nicaeieehili  paatani. 

"(3)  The  flatd  keei  ite  valne  la  about  eight  daya  after  pre- 
pamlion.  CoRseqaently  much  diMppointment  mi^t  eBMa  if, 
after  n  supply  had  been  obtained,  a  fall  of  snow  or  wet  weather 
were  to  interfere  with  its  diMribution  over  the  land. 

"  The  remedy  which  has  been  found  most  effectual  in  Thcssaly 
is  an  injection  of  the  fumes  of  bi-sulphide  of  carbon  into  the 
barrows.  This,  however,  is  a  more  expensive  process  than  the 
other,  besides  being  iojtiriow*  to  the  health  of  those  engaged  in 
its  application.  It  i>.  m  jienver,  inapplicable  to  the  Scottish 
vole  (Arviola  a^rrtH  1,  :•.  hu  h  I  >(•<!  not  bttrrow  to  a  depth  like 
5he  vole  of  The*'..Tly  ,  .  .ittfurS\,  but  livee  in  ahaliow 
runs  amongst  the  rtKits  of  her  lus;*. 

"With  the  under. notcil  exceptions  ihe  r-.Mi;ral  cnemie.  of  the 
voles  may  be  divided  into  two  classes,  viz.,  those  which  destroy 
Air  V  il--'..  wc-A  t.irin'c.v  tii  s.heep,  crops,  and  game;  and 
those  which,  thoii^h  (jrcyin^  un  v>»les,  are  »o  hurtful  in  other 
ways  as  to  have  no  claim  10  preservation  : — 

)  VeJc-kilkn,  hanBle».  or  marly  to,    (ti  }  Val«-iuJI«r>.  buriliil  io  oslvcr 
ihtapk  crgyit  aad  cami  w«yt>  I 

Owit  of  all  aorti,  Foxce , 
Blizzards,  Ravens, 
Kestrels,  Carrion  and  Hooded  Crows, 

and  the  smaller  SeagnlU.      Great  Blacfcfaacked  Gnlla, 

and  Addcn. 

"  StfUt  i^jmetioat  ooilit  to  to  |i*ea  by  btndawoni  that  the 
liinb  ■•■lioBcd  in  the  fint  etan  ihoaM  aol  ha  danroyed. 
Tbair  presence  in  fall  nomben,  tboagh  iaiideqiinte  to  avert  ar 
ovtbieak,  woald  andonbtedly  t«id  to  nutigate  it«  aad,  ai  ha« 
been  proved  in  the  case  of  the  short-eared  owl,  they  have  the  | 
facolty  of  muiliptying  a  noroially  in  presence  of  an  unusual 
•apply  of  food.  Ttiey  are  at  alt  events  most  useful  allies  to  man 
Id  combatin[|;  attackt  of  ground  vermin.  i 

"  The  Committee  further  deprecate  in  the  strongest  manner  I 
possibli-  the  u^e  of  the  pole-trap  for  the  capture  of  hawks.    Be-  | 
side*  the  mliumanity  of  this  device,  it  is  iniiuCf)'DiQate>  and 
harmless  owls,  kestrels,  and  bu7.catdi  are  ju^t  at  likely  to  he 
taken  by  \\  as  are  the  more  mischicvojs  species.  1 

"Three  ,i:iimals,  diligent  vole  destroyers,  have  been  ouiitir  I 
from  bo'.h  the^e  lists,  because  they  are  un<li)ubtedly  hurtful  to  ^ 
game.    Tfic  fir,!      these  i?  the  comm  jn  x  ••■^'^  i  known  tu  the  ' 
uiepberii)(  as  the  corn  crow),  of  which,  h  iwever,  tiie  services  to 
agncallure  are  now  generally  recognised.  { 

"  The  other  two  animals  referred  to  ore  the  stoat  and  weasel. 
Of  all  the  smaller  beasts  of  picy  theie  are  pecbapt  the  moat 
hateful  to  gamekeeperi,  and  it  If  hirdif  fcatoaable  to  expect 
that  stoats  shoold  be  allowed  to  naltiply  in  game  oomti^  or  in 
the  vicinity  of  pheaaant  coops.  Bat  the  Coflmaittee  haire  no 
hesitation  m  recommending  that  weisets,  whiek  are  pcrsi..tent 
motise-hunters  and  do  little  damage  to  gane^  ibouM  not  be 
awieaiedt  at  least  on  moorlands  Mid  bill  pattures,  where  the/ 
can  do  Kltle  harm  asd  mach  good." 


"  The  oenaidetation*  whkb  prompted  the  Coancil  of  the  So* 
ciety,  as  anoouoced  in  their  report  last  year,  to  award  two  of  lie 

roedats  to  the  representative*  of  families  throus''  whose  exer- 
tions the  Great  Skua  has  been  retained  as  .i  veritable  member 
of  the  lirilish  fauna,  have  induced  the  Council  to  act  this  year 
in  like  manner  in  rcg.ird  to  a  still  tc.nrcer  sjiecie^— the  osprey 
{P<tnJii>n  halLrtus).  It  has  been  represented  to  the  Coiincil 
that  for  some  years  past  but  three  pair*  of  this  bird,  which  on 
many  aecouRl?  is  of  f;re:it  inrerei^t,  have  regularly  bred  in  Scot- 
land, and  that  iIilu  pi  m  h h  been  an  object  of  much 
»oIicUudc  to  ly.:  whii  -c  ptopftly  the  ne-^l*  are  built.  The 
(  •■,!:. cil  .:te  uhlir  [o  :,i  i;c  : hat  the  effect  of  their  former  a*»rd 
j  hai,  not  only  h'-cn  I  .cr,chLial  to  the  birds  concerned,  but  hns  been 
!  highly  apptt;ci.>rt,ii  l>y  thepublii- at  large,  and  they  trust  thai  the 
same  goo<l  rc-ull  will  follow  the  bestow.il  of  the  Society's  ^rlver 
medal  upon  Donald  Cameron,  of  Lochiel,  and  John  Peter 
Grant,  of  Kotbieotuichut,  in  recognition  of  the  efforts  made  to 
protect  the  ocpcejr  in  their  reapccti*e  distiietc." 

Theeemedab  werepicieatedto  the  ftboee-named  gentlemen 
at  the  general  mcetii^  of  Ihe  Society  on  June  za. 

Kcflaenca  was  made  to  the  resolutions  adopted  by  the  CoaiMll 
in  regard  to  steps  propOMd  to  be  taken  by  the  Government  of 
New  Zealand  for  the  preservation  uf  the  native  birds  of  that 
country.    The  resolutions  weic  as  follows 
I     "That  the  Council  of  this  .Society  have  learnt  with  great 
I  satisfaction  the  step*  that  were  proposed  to  be  taken  by  the 
I  Karl  of  Onslow,  when  Governor  of  New  Zealand,  and  by  the 
j  Houses  of  General  Assembly,  for  the  pre»ervitinn  of  the  n.itive 
birds  of  New  Zealand,  by  reserving  ccrt:»in  small  islamls  »miable 
for  the  purpose,  and  by  affording  the  birds  special  pro'.ccii  m  on 
these  isl;\n'1s- 

"Thiii  the  Cousicil  much  regret  to  hear  that  difficulties  have 
been  encountered  in  carrying  out  this  plan  as  regards  one  of 
these  islands  (Little  Barrier  Island,,  and  triui  that  the  Governor 
of  New  Zcalaiid  may  be  induced  to  take  the  neeenary  atepe  to 
otrereome  Iheaa  dUicnlties,  and  to  carry  oat  iMt  excellent  scheme 
in  iu  entirety. 

"  The  Coancit  venture  to  nigg^st  that,  bende*  the  native 
birds  to  he  protected  in  iheee  tvservest  dielter  should  also  be 
afforded  to  inereniatkabte  Sawiaa,  tlwTaMeia  \hxA{Sf  uni>- 
liaH /MHtUUut),  which  ia  at  present  rcatrleted  to  Kome  small 
islands  on  the  sorlh  coast  of  New  Zealand  in  the  Bay  of 
Plenty. 

"  The  number  of  visitors  to  the  Society's  gaidcnv  in  1S92  was 
605,718.  The  corrf^pnii  ltr.:;  rtu-nh^r  n  lH<;ii  w.is  ^■>S,7;o, 
showing  an  mcrcne  <if  6',\S  r-iiir.ui.x-^. 

"The  deatiis  durin,;  ihc  ^jasl  year  have  been  S62  in  niurJ  i.r, 
being  40  in  cxcci^  ol  ih.-  numlier  of  deaths  during  iSoi.  1  if 
these  the  more  im|  riant  were— a  lioness,  a  male  cheetah,  two 
common  -trbras.  .in  .lard  Wolf,  a  male  bcairix  antelope,  aad  the 
last  surviving  giraffe. 

'  Two  gentlemen  have  titiliied  the  studentsYrooms  fjr  carrying 


rJ/£  ZOOLOGICAL  SOCIETV. 
'pHK  report  of  the  Council  of  the  Zjjiogical  Society  of 
London  fir  'h-  year  iSgi  was  read  at  the  ^nnual  general 
meeting  on  A[  r;l  2S,  an  I  pTinh  1  m.pies  of  it  were  distribiitcd 
shortly  afterwards,  i  ite  following  extracts  arc  of  general  interest. 
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on  investigations.  Mr.  F.  G.  l'ar$ons  has  been  siudvicg  the 
compaiative  myohigy  of  the  ndetat  %  and  Mr.  I'.  Cbalmen 
Mitchell  bat  oofflBCBeed  an  iavwtifaliMi  upon  the  spleen  of  the 
vertebrate. 

"The  number  ofanimals  belonging  to  the  first  three  classca  of 
vertebrates  living  in  the  Society's  menagerie  at  the  doee  of  189* 
was  2413.   The  corresponding  nnmber  on  December  31,  1S91, 

was  2232. 

"  The  total  nun.ber  of  recis^cred  addition*  to  the  menagerie  in 
w.-?  1J35,  of  which  6<)S  were  acquired  by  presentation, 
315  'V  I  nctiase,  141  were  bred  in  the  gardens,  14!  weie  le- 
ceiveil  on  dc|>osil,  and  30  obtained  in  evchange. 

"Among  the  deaths  of  animals  in  iS'ij  occurs  that  of  the  last 
rem.nininf;  individual  of  the  sio^k  i>f  t;iiaife'<,  a  male,  purchased 
Janu.uy  ^7,  1879.  The  .^ocieiy  .s  n-jw.  for  the  tirst  time  since 
the  4riival  of  the  four  ori,^inal  girJllcs  on  May  J4.  1S36,  with- 
out any  representative  of  this  mammal  1:1  its  >eric«.  Nor  does 
there  seem  to  be  at  present  much  chance  of  our  being  able  to 
supply  the  deScicncy.  C)*ingtOtheclo»'ite  of  the  .Suud.in  bythe 
Mahdists  ihe  supplies  of  this  and  other  \M^e  .\frican  mammals, 
which  were  formerly  c»hiained  via  Cassala  and  Saakim,  have 
ceased,  and,  tofaraa  canbe  aseeriained,  ttwreare  now  nolivine 
giraffes  in  the  Etttopcan  tuaiket.  There  have  been  thirty  ittdw 
victuals  of  Ihe  giralTe  in  the  Society's  gardens  since  l8j6,  of 
which  seventeen  were  born  thcr*-,  and  ihir:ccn  ac  iuired  by  pur» 
chase.  Of  these  thirty,  one  .vav  |':e>c;ned  i  >  the  Koyal  Zoo- 
logical Society  of  Ireland  in  Ave  have  been  sold  at  ptiees 
varying  from  /450  lo  /tso,  and  the  remainder  havc  died  in 
the  gardens. 
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"  In  conclading  their  K«|>ort  the  Council  expre«(  their  rctrcl 
that  it  hsi  not  been  pooible,  daring  the  pa«  jrear,  to  continue 
their  former  policy  of  addinp  to  the  prrmanent  5tructu'-es  in  (he 
gardens.  There  .ire  sli'.l  ^i-vcral  huildmgv  nmch  wantol  for 
the  hctter  housing  of  cerr.iin  pirts  nf  ihr  ci>lli-ction,  amongst 
which  miy  be  specifird  the  anfhr.ipoiri  apes  and  the  >!nithiott* 
hirdj,  for  which  groups  special  acconimjaation  \%  required. 
Bu  in  both  these  cua,  to  carrv  out  the  plans  efficiently,  a 
cOHidcnhlc  cxpandilna  «wld  be  oeceasaiy.  and  the  margin 
of  teeeipu  over  expcMCi  feM  prmnt  taodMdn'  to  nader  it 
pctidciit  to  underuke  iho  mric  Hw  Concii  hide  CafWHd  to 
the  time  when  tha  miaU  mmiRlaf  hriamao(the»«ilBMe-debi 
upon  the  .Sodaty*  ftmhoM  homft  wfll  be  paid  off,  and  when 
thm  will  be  at  aajp  ntealiaticr  pmpectofdrntiacthc  aitnlas 
inooaM  to  lach  pupoMik'* 


UNTVEKStTY  AND  RDVCATJONAL 

rXTEf.LIGENCE. 

Thk  f.illowini;  the  of  scholarships  and  prires  just 
awanleil  at  the  Ki!y;il  CDlle^^-e  nf  Sticnce,  Ix>ndon,  with  which 
IS  incorporated  the  Royal  School  of  Mine*  Fir'-l  year  * 
schol.ir*hij>i,  Robert  \V.  For»ytb,  George  W.  Walter,  lohn 
ThonisK,  Harry  R.  Prescott  ;  second  year',  scholarship*, 
Bernard  R.  Spencer,  George  S.  West;  "  Kriward  Forbes" 
medal  and  prize  of  books  for  biology,  Henry  Laccy  ;  "Mur- 
Chiton "  medal  and  priie  af  hoolis  for  geology,  Joseph  B. 
Morgan;  " Tyndall  "  |vriie of  hooks,  for  phy&ic*  (Coiane  I.), 
Gaa^  »•  2>«ikerlc]r  i  "Dc  ta  Becha"  medal  Aw  miobw, 
8iiMcl  W,  Prioe  ;  **  Bcnamar  medal  and  prite  ofboohi  lor 
imtaUa^,  Alku  Gihb  ;  "  FranV  If  atton  "  prite  of  hooki  for 
chenUitiy,  Roheit  E.  Barnetr.  Prize*  of  books  given  by  lha 
Department  of  .Science  and  Art:  Mechanic.  William  H. 
Pretty ;  aslrononiical  physics.  William  E.  Tubbi,  Willie 
WhaJley :  practical  cheaiiMiy,  Robert  £.  Baniatt,  Gcrakl  G. 
Quinn  ;  minini;,  .Samod  W.  Pilcc ;  jxriociples  of  acncohiiTe, 
Robert  S.  Selon. 

Dr.  MtTTLER,  Master  of  Trinity  Collecr.  Dr.  Hill,  Hatier  of 
Downing  College,  Dr.  Peile,  .Master  of  Christ's  CoHege,  Dr. 
Sidgwick,  Kni^sntbridge  Profe»J.or,  Dr.  Jebb,  Rectus  Professor 
o(  Greek,  Dr.  J.  Ward,  Dr.  Keynes,  Mr.  F.  E.  Kitchener,  Mr. 
K.  T.  W'right,  and  Mr.  A.  Herry  will  represent  Cambridge 
T'niwrsity  at  a  cnnference  on  the  relations  lietween  !he  work  of 
the  L'nivcr>.iiic<  nnd  the  work  of  secon'iary  education  in  Eng- 
land, to  be  held  at  Oxford  on  October  to  and  ii,  1893. 

Ma.  HltiPRlCX.  of  the  Royal  Agrieultoml  College,  Ciren- 
acftar,  ha»  been  a|i|iolBted  laetiucr  and  daiDoaatrator  m  aericul- 
tatal  chambttrjp  hf  the  Glai|o«r  and  Wectof  Scotland  Techoical 

College. 

Prop.  W.  GAKHtrr,  M.A.,  D.C.L.,  Priadpalol  the  Durham 
Collaat  of  Sciance.  Nawca«le«o*T*iiat  haa  hoc*  appoinled 
ditcolor  and  tcehninl  adviser  lo  the  Tcdinical  Edncalion  Board 
of  tho  London  Coonqr  Cooacti. 


SC/E.VT/F/C  SEA'/ALS 

Thk  most  important  papers  in  the  B.'lnnira}  (7~i-rt!t  (iir 
April  and  May  ate  an  account  of  a  nc*ly  ili-^covcied  lunjjus, 
Hkytlofittftr  iMcalus,  by  Mr.  K.  1  hanit.  propostd  is  the  iyp« 
of  a  new  l.nnily,  Phyflfg  i^t 't ,  ,  c!iiratlcri>e<l  liy  the  ahience 
of  any  vols.i  or  receptacle  clitterentiaicd  aii  such  in  Ihe  mature 
Condi]  1011  ;  on  the  lenclril*  of  Ptujifiora  carulta,  by  Mr.  D.  T. 
McUot^al,  m  which  the  author  states  that  the  teiidnU  of  the 
passion-flower  are  sensitive  to  contact  wlih  one  another,  con- 
trary 10  Darwin'*  experience  t*iih  Bryonia  aed  Etkim^.ystis ; 
00  lha  limitalioii  of  ihe  term  •"■pore.'  by  Prof.  C.  McMtllao, 
iritieh  doaa  not  •cam  to  throar  much  light  on  the  conftislon  at 
praMM  paevaltini ;  the  commrocement  of  a  paper,  by  Mr. 
6.  F.  Athintcn,  00  the  biology  of  the  organism  which  causes 
the  root-labetcle§  in  the  Leptfiinos'C :  and  on  the  genus 
C*raUorkiia,  by  Mr.  M.  B  Thomas,  who  hnds  in  the  cells 
of  the  cortical  tissue  hyphal  threads  which  he  regards  as  the 
agent  by  means  of  which  the  plant  is  able  to  derive  natri- 
■eu  •aprophvticaU/lrs.'m  (be  dccajrtng  vcgcubie  matter  aroand 
it. 


I^f  the  /,'Kr>r,j/  0f  Botany,  for  May  and  Tune,  in  addition  tO 
the  serial  pnpcrs  to  which  allusion  has  aiready  been  made, 
Mr.  W.  i'hillips  describe'!  the  rare  fungus,  Gyromitra  gigai : 
Messrs.  E.  F.  and  W.  R.  Linton,  in  a  paper  on  British  hawk- 

wec'U,  add  four  more  lo  the  alreidy  trvn  numeroBs  I?riti5.h 
sfiecies  or  subspecies  of  Hie aiiuin,  viz,  //.  jn>li:c',um. 
tiovtnst,  Beewel'i.  .and  'ttiicfhyii  ;  in  an  article  on  some  nuuine 
algK  from  New  Zealand,  ^ir.  K.  j,  Harvey  Gihuin  dCiClibei 
and  ftguret  a  new  seaweed,  HkcdiK4rtoH  farArn, 

Aftttorohgistkf  Ztilsthrifl,  Jane.  —On  the  climatic  effect  of 
forests  upon  their  neighbourhood,  by  E.  Ebennayer.  Thadia* 
cussion  is  based  upon  observations  made  in  AiiMria  sinoe  l8d6, 
and  the  results  arrived  at  are  that  forests  do  exert  an  iafluence 
on  temperature  and  humidity,  but  i>ot  to  the  tame  extent  as 
mottntam*  »nd  lan^e  lakes.  Within  the  forest  the  daytime  is 
naturally  cooler  and  the  nighit  warmer,  while  tome  of  the  eflectt 
are  l>eneficial  and  others  injurious  to  vegetation.  The  connec- 
tion between  fore^ts  and  ralnf.ill  is  not  proved  ;  m  any  case 
the  effect  on  locjl  distribution  of  rainfall  is  quite  >uV>ordinai<.- 
— I'.arth  temperatures  at  Hamburg,  in  the  years  i&Hb-gi,  by 
\V.  J.  van  Bebber.  Monthly  and  extreme  values  are  given  at 
depths  of  half  a  metre,  and  for  each  metre  up  to  five,  to* 
t;ciher  with  the  temperature  of  the  air  and  of  the  surface  of 
the  Elbe.  The  overage  extreme  annual  variation,  at  a  depth 
of  0-5  m.  amoaala  to  }o'-6  F.,  but  at  a  depth  of  sm.  the  wiatloo 
falls  to  8"' I.  At  the  former  depth  extreme  taoipeiaiam  of 
66'  and  jo*  occasionally  occor,  wUle  at  tho  latlor  depth 
tempcntORa  eueadhig  52*,  or  lea*  than  39^,  ate  very 
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SOCIETTES  AND  ACADEMIES, 

London. 

Royal  Society,  Jane  15. — "On  Mt^cUadaHt  mtuiagat- 
carUnsii,  an  catioct  gigantic  Lemuroid  60m  Ifadagascar." 
By  C.  J.  Fatnrth  Major.  M.D.,  For.  Corr.  Zool.  Soc 
(Commnnicaladbf  Or.  Hanty  Woodward,  F.R.S.,  V.P.G.S., 

&c.). 

It  it  DO«r  {Drtjr-taro  yean  cbice  Isidore  Geoffrey  Ste.-Hilaire 
announced  lo  tae  Fran<ii  Academy  of  Science  the  discovery  o( 
gigantic  eggs  and  a  few  bones  of  ^-KpyarHis  from  superficial 
I  deposits  in  the  island  of  Madagascar,  anticipating  that  a 
rich  fauna  of  extinct  vcrlebrata  would  be  speedily  forth- 
coming. 

Little  has,  however,  Ijeen  added  to  out  knowledge  since 
1S51  until  tile  pifNfnt  lime.  In  xddilioii  io  the  remains  of  a 
Crutovide,  two  Chclunians,  and  a  //i/pcf\Uamii first  dis- 
covered by  (jranJidier,  llie  number  of  <ii-.;met  foruu  of 
.-l.pyottiii  is  now  lapidly  increasinu,  and  jiroraiscs  lo  rival  in 
variety  the  New  Zcal.ittd  s]>ecicj  o(  Ihii^'ihii,  whilst  ihe 
discli»sure  s>{  a  rich  mammalua  fauoa  >ecms  oaiy  watiiog  to 
reward  the  carrying  out  of  systematic  exploration. 

Four  collections  of  tab-foMtl  vertebrates,  irom  various  legicms 
of  Mada(aicar,  ho««  raent^  been  no^Blrod  by  the  Bntish 
MoseoB  of  Hatwal  History.  Anoo|stoBeoftlMaekatnlo*ar 
h*  Vs.  J.  T.  Last  (oollcctor  for  Mr.  Grose-Smith),  la  a  tome- 
what  impcrftct  akoll  of  strange  appearance  oblaiaed  with 
numerona  fraynaniary  Chelonian,  Crocodilian,  HippopcHamus, 
and  /!£pyorBif-i<amains  from  a  marsh  at  Ambolisatra  on  the 
south-west  coast  of  Madagascar.  For  this  remarkable  fossil 
Dr.  Major  proposes  the  name  Mtg^dadafis  madasauaritnsii, 
and  the  establishment  of  a  distinct  family  of  the  sub-order 
l^mureidta,  of  »hich  MigalaJapit  appears  to  be  a  much 
speciali<fd  gigantic  tnembet,  heing  approximately  three  times 
the  si;c  of  the  cranium  of  the  luiijeit  existujg  Lemurid. 

The  salient  fcalurcs  of  the  skull  are  ihe  enormoiu  lateral 
development  of  the  anierior  inter  orbiia!  portion  of  the  frontals, 
extending  over  the  small,  thtck-Malied  tubular  orbits.  I'he 
post-orbilal  frontal  region  is  comparatively  narrow  and  elon- 
gate, and  separated  by  a  slight  contraction  from  the  equally 
narrow  parietal  region,  bearing  a  thick  and  flatiened  sagittu 
ctest.  The  btain-caie  U  low,  short,  and  narrow,  and  placed 
at  a  oamidefably  highar  level  than  the  elongate  facial  portion. 
Both  the  eraaiil  and  facial  portion  are  socaewbat  bent  up- 
wards, the  Ibtsnar  nosteiiorly,  tha  Utter  anteriorly.  A  striking 

Senerat  aumcfcr  b  Ihe  Krahabk /aelyMMf/  (thickening)  of 
lacraaiam. 

The  anthor  pointa  ott  that,  in  lit  pcoiUav  fcaltue^  iUs  aktdl 
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only  carries  to  an  extreme  ctiar.iclcrs  which  .ire  prcscnl,  but  in 
a  mach  lesser  deijree,  ami  in  vin  ;n^  prjid.iiion^,  in  the  differeitt 
members  of  the /.j'wwri.t./Va,  both  recent  Lanurt.ur,  and  extinct 
A<i»fitUt.  lathe  very  simple  pttttern  of  the  molars,  the  super- 
ior of  which  tm  of  the  pure  tritubercular  type,  Meealadapis  ap- 
pHMohw  doaciy  to  the  MKhifwj  Lcmridt  Z<^<A£wwr aadiiill 


The  diminutive  size  of  the  bnuihGMe(eoiiiBMm1ile  only  with 
what  we  timt  among«t  the  Marsupialla  ood  the  loMettvon}  b 
viewed  bjr  the  author,  in  thi:t  inctono«,  t» « dc|oiwnwr«  other 
OhofMtan  being  e<]aally  indicatheof  •  ntngtmilve  cvolotioB 

undergone  by  thin  L«muroid. 

It  is  slroncly  insisted  npOB,  (encndljr,  that  '*low"  organisa- 
tion in  M.immjilia  n  by  no  means  af«rays  synonymous  with 
"primicivc  '  i>rj;anfialir)0,  and  that  retrogressive  evolution  is 
rnr>rc  frcq.ienily  to  be  met  with  amongst  Mammalia  than  is 
generally  aiinii:tcii. 

As  regar«i*lhf  j;eoli>(jic!vl  age  of  .'ife:^!ti4ap{s  !ini\  itsa^^ociitei'l 
fauna,  one  of  whose  menilK-rs,  the  Cr.:  .-.uiw  to!u:.Iu;,  is  still 
living  in  the  lakes  nf  ihc  in:eTior,  evidence  of  virjous  kiniis 
noes  far  to  vr  ive  that  thcic  sub-fossil  remain«  represent  a  fauna 
which  was  livini;  at  a  comparatively  very  recent  period,  and 
that  man  himself  was  alto  contemporary  with  %  on^  >■  poX 
respoii>ible  (or  its  deslroction. 

The  aatlior addoced  e»ideiice  in  lapport  of  the  propoait  ion  that 
an  elder  Tertiary  ««rtebfete  fantiawlll  ere  long  be  forthcoming 
in  Madagascar. 

"On  Operators  in  f'hysical  Mathematics  I'irt  fl."  By 
Oliver  Heaviside,  F.R.S. 

It  is  first  shown  how  the  asccmiing  ant!  descending  series 
for  the  first  cylinder  function  may  be  alj^elir.iic.illy  luiiTionised. 
If  A  is  the  ordinary  ascending  series  in  c»eii  powers,  B  the 
equivalent  ktm*  in  odd  powers,  and  C  the  equivalcfit  descen  l- 
)t)g  series  which  ii  laost  useful  for  numerical  caJculatiou,  ilieit 
C  ■  i  (iV4B).  Thif  oaotaioa  the  cxpianaiion  of  a  former 
asoowlr.  A  aiM  C  were  know*  to  the  anthor  to  hoeqoivalent 
as  operator!',  atso  aigetiiaicaUy  nod  nanericallr  eqoivalent 
with  poeitive  argument.  Bat  whca  the  arguownt  is  a  pure 
inapnary  A  remains  real,  whilst  C  becomes  complex.  A 
becomes  the  original  oscillating  first  cylinder  function.  C 
contains  it  and  the  second  oscillating  function  as  well.  Bat 
the  identity  C  =  J  (A  +  B)  explains  it.  Both  sides  remain 
identical  when  the  argument  is  imaginary.  The  second  oscillal- 
inc  function  is  brought  in  hy  1'. 

The  ^eri<;rali<icd  formula  of  which  C  is  an  extreme  cxse  Is 
then  investigated. 

The  cx!rem«»  form*  of  the  Wnomtal  t;icorc:ii  are  then 
examined.  It  is  shown  that  when  the  index  is  a  negative 
integer  the  gcneraliscii  formula  becomes  iniiclerminate,  con- 
sisting of  the  two  extreme  forms  combined  in  any  ra'.io. 

.\  more  general  operator  and  the  equivalences  lu  which  it 
leads  are  then  examined.  There  is  sometimes  satisfactory 
ei^nivalence  for  numerical  purposes  by  employing  only  the 
huiial  eoBveifeait  portion  of  the  divencm  series,  butthia  <ails 
when  the  index  of  the  operator  ii  in  the  neigliboadiood  of  a 
Mcntive  integer. 

The  general  question  of  the  meaning  of  cqaivnlest  and  of 
dimtgent  series  is  then  discussed.  The  dimrence  stated  by 
Boole  to  esiithctweea  divergent  series  of  the  alternating  and 
of  the  conlinuoos  type,  in  that  the  former  may,  whiUt  the 
latter  cannot,  be  employed  for  calculation,  appears  to  be 
(jrrnsrtf1I«"'.  They  arc  aJikc  in  the  respect  alhifled  to.  But 
thL'  true  meaning  of  numerical  o juivalence  is  unsculed,  for 
there  are  many  cas«t  in  which  formulK  iielieved  to  be  analytic- 
ally and  algebraieally  oqniwalent  show  no  «bihle  nnnoical 
equivalence- 
Some  gtrniT.ilisfj  !  fonr.ul.t'  involving  llic  l'>,;arithm  arc  '.iicn 
dtscuisscd,  ami  nomc  indepcrui^nt  verihcation^  found.  A 
formula  for  Euler's  constant  is  obtatrxnl  and  es.imined. 

One  of  these  formula:  brings  m  the  ^ccocd  cylinder 
AinctioD,  which  is  diiensaed  hj  means  of  an  operator  leading 
to  it ;  alio  its  cooneiioa  with  the  first  lolnlion,  and  of  both 
irith  the  COWeapondiBg  two  o»rillating  fiilKtions.  Various 
fits  are  (ohrted  mt,  especially  through  an  operator 


eoniaJuv  two  diffncntiaiorst  IcMing  to  elattic  wave  soltukos. 
SooK  appUeations  and  extensions  will  bdow  in  Part  lit 

"  r>ii  a  F.iiiure  of  the  I-aw  in  I  i  o  ography  that  when  the 
Producl<i  of  the  Intensity  of  the  Light  acting  and  of  the  Time 
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of  Kxposure  are  Equal,  Equal  Amount<  of  Chemical  Action 
will  be  ptodnecd."    By  Capt.  W.  de  W.  Ahnqr,  CB., 

F.R.*i. 

The  above  law  has  been  generally  assomed.  In  some  recen 
experiments,  however,  I  have  disn.vered  that  this  law  breaks 
down  ladcr  certain  conditions.  Quite  Isiclj  I  ha?e  deicfihod 
ihn  method  of  comparing  the  phoioeraphle  valnt  of  Mnl%ht 
with  that  of  candle  liKht  (Plmi^j^  y«iinnl,  JxMt,  1893). 
whicb  was  as  follows A  beam  li|ht  would  he  admitted  through 
n mnow slit  to  senidtive  bromldenaper stretched  round  a  dniaa 
of  aboot  4  inchrs  in  diameter,  llie  dram  could  be  caused  to 
rotate  round  its  axis  at  any  speed  «p  to  aboot  sixty  rerotaUont 
per  second,  by  nteana  of  an  electromotor.  Pisrt  of  the  experi- 
ment was  to  place  an  amyl  acetate  lamp  in  poiition  at  any  con- 
venient distance  from  the  slit  exposure  being  given  for  n  fixed 
time  during  rotation.  The  slit  was  ne^t  replaced  by  a  small 
square  aperture,  ofaoniL-  \  inch  siile,  and  oilier  portions  of  the 
^sme  paper  tvere  e»|iosed  in  theani)!  acetate  iiirht  at  the  ?sme 
distance,  for  varying;  liut  known  c\;p:>sure4,  with  the  di.ini  at 
rest.  Un  licveiopment  the  paper  showed,  atuon^si  oll  ei'  ihings, 
a  narrow  band  of  deio^n  of  the  width  of  the  silt  cause..!  by  the 
tight  from  the  amyi  acetate  tamp,  and  a  row  of  squares  of  vary- 
iag  hiackncas  of  deposit  dne  to  the  diftictt  eapomrci  giveD 
with  the  dram  at  rest. 

By  comparing  the  Macknett  of  the  band  with  the  ecale  of 
blackness,  the  width  of  the  slit  wonhl  eeidciMlf  be  cakniated, 
supposing  the  nsnally  secepted  law  to  hold  good  mder  all  dr* 
cumstaooct.  On  makine  such  calculatioas  in  every  case  the 
calculated  width  of  the  sTit  was  always  considerably  less  than 
what  it  was  in  reality,  the  dilicitnoe  fatmtg  far  beyond  that  which 
would  be  causied  by  any  error  in  the  measurement.  This  led 
to  an  investication  into  thecaose  of  this  diflference. 

The  following  experiment  wa<i  made.  The  circumference  of 
the  drum  with  ihc  pj[>er  siielchrd  round  it  was  i2  zK,  in.  The 
wiilth  of  the  slit  w.is  arriinged  Ui  be  0  012  in.  The  amyi  .ifelate 
lamp  wai  placed  2  feci  from  the  slil,  and  a  rolalion  of  JO  per 

sec.  was  given  to  the  drum  for  one  exposure,  and  I  per  sec.  for 
a  iccaiid  cxpomse.  Inihe  lixat  ease  the  tiose  ikfcxpeute  daring 

each  icTolotuHi  was  1  °'  ^  .  .'  .  sec  or  about  1/301.000  sec. 

The  ssa  of  the  exposures  daring  m  min.  waa  thu  vtf6  aee. 
In  the  other  case  the  exposure  was 

O'ais 

,  or  about  I  'lOOOsec, 

and  the  sum  (if  the  cxpuiures  wa*.  as  before,  i'l76see.  Thus 
the  hrsi  in<lividual  exposures  had  only  of  the  duration  of 
the  second  exposures,  though  in  the  aggregate  they  were  the 


A  seale  of  blaebnem  was  made  on  the  same  paper,  through  a 
square  apertore,  without  shifKng  the  lampw  t^e  expostiira  being 
h  I,  i<  I.  2,  4.  and  8  sec.  The  scale  and  blackness  of  the  bands 

were  mctsurcd  accurately,  and  the  times  of  exposure  which  had 
been  given  to  each  band,  on  the  assumption  that  the  law  enunci- 
amd  held  good,  was  calcalated  and  found  10  be  for  the  first  hand 
D'd  sec,  and  for  the  second  band  0-91  see.,  Instead  of  ftyS 

sec.  which  was  really  given  in  all.  .Another  example  is  where 
the  slit  was  opened  to  o'li  in.,  and  1  he  time  of  exposure  reduced 
from  20  to  10  mirt  It  was  found  that  in  :his  case  the  exposures 
given  on  the  ssroe  a«umption  were  37  sec.  and  5'28  sec,  the 
real  cxpostire i^iven  being  S'36.    Olher  experiflneTit"  an-  rttmted. 

Ir  is  to  be  remarked  that  the  i!v-'rc  ^cns:;ivc  a  -uriace  is  to 
rtidiati  't.  ihe  less  marked  are  the  ditfrrcnces  observable  (or  ihe 
same  spends  of  rot.iimn.     This  is  w!i  it  might  be  exp'.c'ed. 

.\i  an  owiccrae  of  ihe  experiments  so  far  made,  it  seems  that 
when  exposures  le&S'than  i/iooo  sec.  are  made,  and  the  source 
of  illummation  is  an  amyl  acetate  lamp  (\'on  .Vltoeck's)  placed 
I  foot  from  the  aensitivo  snrfaos^  the  law  fisils. 

The  oucition  of  very  low  fmensities  of  light  acting,  and  of 
the  sensitivenem  to  mlTcrcnt  spectnim  colours,  is  now  under 
consideration. 

[A'i'J'ir  I'lt  author.  It  may  be  staled  that  it  has  subse- 
quently been  proved  that  the  law  equally  faili  where  feeble 

intensities  of  light  act  on  the  sensitive  surfnce  ] 

Geological  Society,  June  21  —Dr.  H.  Woodward,  F.R.S,, 
\  icc  .  President,  in  the  chair. — The  following  communicatrons 
were  read  .—On  composite  dykes  in  Atrao,  by  Prof.  J.  W. 
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Jodd,  F.  R.S.  Th«  author  proposed  to  apply  thi;  term  "com- 
pO'ite  dyke  '  to  any  fissure  which  contains  iw  a  or  more  lUstinct 
vartftii"?  nf  ifjnefus  rock,  dirtering  from  one  amither  irt  chemical 
com]  f>-i'.:on  or  miaeralogical  constitotion.  Sach  dykes  fall 
tato  ti»!»  classes  : — (i)  Dylcej  in  whif'i  ilifTerentiition  has  evi- 
dently taken  place  in  the  materials  x'Xfx  their  injrclion,  as  in 
the  eiamplei  described  by  Dr.  Liw^jn  in  Catiaiii  ami  by  I'rdf. 
Vogt  in  Norway  12)  I  v.  kcv  .n  which  there  is  evi.lencc  of  the 
reopening  of  the  tis»uredii«<  u>  lir-.;  irijeciiou  and  the  inirovUic- 
tion  of  materials  of  totally  different  cumpotition.  It  is  this 
class  of  dykes  of  which  such  interesting  illustration*  are  fuuad 
in  Arran.  The%  Arran  dykes  belong  to  the  latest  volcanic 
eroptiont  of  the  British  Islands ;  tbeiranaiogues  are  found  Alike 
ia  UK  MMlh  of  Seotbad,  and  in  ibe  aaitb  af  Baalaad  and  of 
Ireland.  Tbey  are  ttw  infilhd  fimm  iloat  wfaicb  ipocadic 
volcasie  outbontt  took  place  after  the  calkielfaaertM  gnat 
voloanoes  of  the  Inner  Hebridcf.  The  nhurlal  pfodacU  of 
iheie  later,  and,  fur  the  moit  part,  insignificant  volcanic  erup- 
lidOi,  batre  been  all  swept  away  by  denudation,  except  at  Beinn 
Hiant  and  the  Sfiur  of  Ei«*.  The  materials  filling  these  dykes 
beloof  to  two  lotiJiy  dimreni  classes — one  distinctly  basic, 
with  about  55  per  cent,  of  silica  ;  and  the  other  markedly  acid 
in  composition,  with  from  65  to  75  per  cent,  of  silica.  The 
basic  rock  is  nn  «!«£;i!<f-andesite,  which  passes  sometimes  into  an 
ioterserMl  an  i  occa  1  .nally  into  an  ophitic  dolerite  (tholeite 
and  fill  i:iscl  ;  th<.-  v;l;iss  of  this  rock  show?  a  great  tendency 
to  SCI  a:, T.c  '•' '"'  'i"^'  phcnocrj-sts.  The  aci.l  mck  i^.  ofii'ti  a 
highly  viueous  material  ("  pilchstone  "  ""i  "  pi'.thitooe-por- 
phyry ")  which  by  devitrification  passes  into  various  forms  of 
feUite  and  qnarlz-felsite.  The^e  rocks,  if  we  class  them  ac- 
CJirilint;  l  i  rhc  na:mc  nflhi-  jnjiphyriCi"  minerals  they  contain, 
fall  jr.lu  the  several  ups  vii lupliyric  ntui  iruchyloid  lavas, 
to  which  the  tcrm>  ]i.intel)i.':iii .  q.nnr  panlellctite,  rhyuhu", 
andesite,  and  dacile  liave  l>een  applied.  I'hc  glassy  groundmass 
iatha  whole  of  these  rocks,  bowerer,  is  alwajn  abundant  and  its 
dMiactcfs  are  temarkablyuoiform  however  mnch  the  pheaocrjrsts 
may  tary.  The  amhor  pointed  ant  tha^  whtlethe  MCntiaiitieaaf 
the  lim  clan  oT compoitte  dykes  can  beaeooiuiiednr  fagpaelaettve 
crystallisation  and  liquation  going  on  iHtUn  the  mama  vMA 
has  been  injected  into  the  dyke,  no  such  explanatloa  Msnflblent 
in  the  case  of  the  composite  dykes  of  the  second  class.  That  the 
association  of  two  .totalijr  different  rocks  ia  the  same  dyke  is 
not  accidental,  the  numerous  and  varied  examples  at  Tormorc 
sufficiently  pro*e.  Where,  .->»  in  these  cases,  it  is  fouml  that 
there  is  the  greatest  dissimilarity  between  both  the  crystals  and 
the  glassy  groundmass  of  the  two  rocks,  the  differentiation  has 
taken  place  in  the  magma,  prior  to  its  injection  into  the  dykes, 
and  1  n-f  iiL-  the  work  of  •  ivs::.lli-aiion  had  coiunjcncfd.  Prof. 
Bonney.  Mr.  ^V.  \V.  ^Vatts,  Mr.  Hulkc,  and  Mr.  Tcall  took 
part  in  the  discussion  on  the  paper,  and  the  author  briefly  re- 
plied.— Note*  on  an  intrusive  sheet  of  diabase  and  associated 
riK-L,  r.i  K  .bin  Hood,  near  llassenthwaite,  by  J.  Postlethwaiii:. 
Tlic  pu^lI:.lll5  ,j|  the  outcrops  o'  the  i(;;neous  rock  were  Je- 
sciiSc  l.  .l  id  a^rit-han  l  r.>  icci'f'icil  a-  1  iir.ning  i>ai allcl  ti >  ll.e 
dialMis;.  Ihe  liialjasf.  .-.nd  vfin-^tutV  as»ucjatcil  with  it,  iiave 
furnished  antimony  l-.i;,  i  ippci,  an.:  arsenic;  and  the  same 
ores,  with  the  txi-cpuoa  of  the  lisi  two,  were  also  found  in 
minute  grains  in  the  grit.  .Analyses  of  the  grit  and  diabase 
have  been  made  by  Messrs.  Hellon  and  Brockbank.  Prof. 
Bonnef  has  ewrined  ilidei  submitted  by  the  author,  and 
allowed  fajs  nOlM  to fe«  need  ilk  the  ua]>«r.  The  igneous  rock 
has  produced  sliaht  metaaoipMm  m  the  snnonading  rocks  of 
the  Skiddaw  S&lca.— On  tteo  dinoMnrfan  teeth  from  Ayles- 
buiy,  by  R.  Lvddtker.  Two  teeth  from  the  neinhbourhoiKl  of 
AytttbuTjr,  baleved  to  be  of  Ponlandian  n^f,  wire  icf^rrc  l  t.j 
the  same>  ;;Tecies  as  a  tooth  figured  by  Dc  La  Moussay  from 
the  ror:landian  <,4  Btiulognc.  The  Ayle*bury  teeth  were 
described,  and  the  nature  of  the  animal  which  possessed  them 
was  discussed. — On  a  new  plesiosaur  from  the  Waipara  River, 
New  Uealnnd,  by  Capt.  F.  \\ .  Ilutton,  F.R.S,  This  siwimen 
was  fhortly  described  by  Sir  James  llectoi  in  iS/i.  1  he 
auihoi  considered  it  more  prudent  to  follow  Mr.  Lydekker  in 
referring  all  the  known  New  /Zealand  Cretaceous 
Sauropierygian*  to  Leidy'.s  genus  Cimolitjsaurus,  and  he  Ihcic-. 
fote  described  this  form  a»  a  new  species  of  that  genus. — 
tHiservatiotisonthcatTiniliesof  the  ijenus  .7j/ri<ti?«jiJ,  by  Robert 
V.  Tomes.  Researches  receti;lj  ma  li;  by  the  author  rek;;vc 
to  the  structure  of  certain  u:;  .  jubled  Ai/nv^m',/  of  the 
Gosau  beds,  having  for  tlieir  jnim  i:y  .  .:iject  rl.e  tic^tLr  an  i  erst  an  1 
ing  of  the  supposed  specter  of  the  gciius  obtained  from  the  Ulamur- 


f;atishire  ct  iriRloinerate,  have  been  rrsdcctive  of  results  which  will 
render  a  complete  mothtication  in  the  classihcaloty  jiosition  of 
the  genus  imperative.  The  aaihor  gave  a  new  debniiicm  of  the 
genus,  in  which  he  did  not  include  any  speciesof  an  earlier  dale 
than  the  cret.iceous  period,  all  the  so-otlled  Jurassic  Astrataniir 
bcin^  referable  to  other  and  quite  distinct  genera.  —  Description 
of  a  new  Renui  of  Atadr/{ijr.i<  ia  from  the  Sutton  Stone  of  South 
\Valcs,  by  Robert  F.  Tomes.  In  the  Quarterly  Jouniai  for 
is  a  detailed  description  of  a  coral  from  the  Sutton  .Stone 
named  Astnxtzma  giddosa.  This  specimen  is  not  the  type  of 
the  species,  and  a  re- examination  of^it  by  (he  author  has  proved 
that  it  is  not  an  .1  i(riViriiia.  Two  other  specimens  have  also 
been  examined,  and  as  a  result  of  examination  of  the  three  the 
author  is  enabled  lo  found  a  new  genus  S/y/fierit,  wUdl  a 
diagnosis  was  given,  and  the  specibc  name  giM'OM  was  retained 
for  ihii,  ,ihe  only  known  speeiea.  The  genus  will  take  its  place 
near  Clatttastraa,  from  which  it  diifers  by  poaesstng  a  well* 
developed  columella  and  increasing  by  both  fmiparity  and 
gemmation.  .Mr.  Etberidge  and  Dr.  G.  J.  liinde  took  part  in 
the  discussion  that  followed. — Study  ol  the  dykes  of  Hope, 
Idaho,  by  Herbert  R.  Wood.  A  description  was  given  of  the 
geographical  distribution  and  characters  of  acid  and  tmic  dykes 
traversing  slates  and  quartzites  along  the  northern  shore  of  Lake 
Pend'Oreille,  Idaho,  accompanied  by  notes  on  the  glaciation  of 
the  area.  The  microscopic  features  of  the  igneous  rocks  were 
also  described. — The  rise  and  fall  of  Lake  Tan^janyika,  by 
1  *r.  K  jbcrt  Sici;cT.  The  luillior  icfcrrcd  to  Mr.  Larson's  paper 
oil  the  same  subject  in  the  Society's  J.uirnal  for  lSy2,  He  him- 
self believed  the  oscillat  ion  of  level  to  be  ;>iialo^;ous  t.j  variations 
reported  as  oocurrioc  in  other  African  lakes,  and  to  be  due  to 
climatic  change.  He  brought  forward  evidence  in  favour  of 
the  coincidence  of  change  of  level  and  climatic  change,  but  did 
not  believe  that  his  views  are  by  any  means  contradictory  to 
those  of  Mr.  Carson,  for  the  phenomena  may  be  explained  by 
a  combination  of  the  inliaeMn  of  dimtc  with  thoee  01 
mechanical  agencieib — Oo  CheaaMMnatone  Bnoaoa  bom  the 
Uiddle  Liei,  Inr  Edwb  A.  WaUbid  The  aalhor  dociibed 
•om«  fonna  «f  myotoa  from  tha  ^j^ilnM/wr-ione  of  iha  MIddIa 
Liu  near  Baabniy,  some  of  which  liad  pierioasty  been  daned 
with  the  Cydostomata.  The  new  matenal  imt  only  shows  the 
opercular  aperture  but  the  opercula  in  titu,  together  with 
appendages  and  supra-oral  ovicella  characteristic  of  the  Cheilo- 
stomata.  In  addition  he  also  found  giant  cells  (cistern-cells^  of 
form  quite  dissimilar  from  the  ordmaiy  rooecia  and  probably 
reproductive.  He  cited  M,  Jules  Haime  as  having  described 
in  his  magnificent  monograph  somewhat  similar  cells  from  the 
Inferior  Oolite  ;  and  in  the  Oxfordshire  Great  Oolite  bryoioa 
Mr.  Walford  found  cistern-cells  like  ihe  l.ia>  s|,ccies  on  s<.mc 
colonies  like  /'ioj/t'/^  '';".  He  contended  ilut  it  is  merely  the 
acquisition  ol  very  well-preserved  mati-iial  which  is  needed  m 
show  the  nec'ssily  of  rcnioval  of  many  such  specie^  to  the 
Cheilu  -tivr.at.-i.  The  name  Cuf.'t n.'/'ji^rj  wa-s  sj^cstodlor  the 
gcnu.s.  Kit  «hicli  several  loiuis  were  described. 

Royal  Microscopical  Society,  June  21.— The  Rev. 
Canon  Carr  in  the  chair.— Dr.  J.  £.  Talmaje,  of  Salt  Lake 
City,  Utah,  exhibited  and  gave  an  account  ol  some  specttnensof 
selcaile  foand  ia  the  interior  of  a  monad  at  Soath  Wasli,  near 
FiemoBt  River,  Utah.  A*  a  rule,  portions  of  teleaite  useful  for 
optics]  pwpoaes  an  mceiaied  by  iiuhes  aad  trashed  by  oanees 
but  haw  he  had  iound  aome  whidt  weighed  1000  lbs.  The 
formatioo  awuod  the  mouod  was  mostly  sand  and  clay,  and  thj 
region  bore  everywhere  strong  evidences  of  weathering,  by 
nirani  of  which  the  Bsottud  had  been  weathered  out  into  re- 
liL-f.  He  had  removed  some  twenty  tOOf  of  the  crystals, 
amongst  which  were  many  single  crystals,  measuring  4  to  5 
feet  in  length,  tmd  entirely  perfect,  the  most  regular  being 
4  feet  long  with  faces  of  6  inches.  One  fine  crystal,  5  feet 
long,  had  no  lets  than  nineteen.small  ones  juttic^'  out  from  it  ; 
twiiLs  and  groups  were  also  very  comtron.  lnclu>ion',  nf 
sand,  clay,  isnd  U.juid  were  o'leii  present.  He  believed  thu 
to  he  a  uiiL  pic  formation. — Mi.  ti  Karop  read  a  IrUcr  00 
lli.j  s.dij.jct  of  diseased  beard  hair-.  — Pr.jf  T.  leltrey  liell  read 
a  letter  from  CapL  Montgomery  on  the  snbieci  of  chicken  !ice, 
ticks  from  grass,  and  other  parasites  found  in  Natal.  Dr.  Nia- 
rea-.l  a  paper  on  the  developmtu:  of  tlic  C'onliuciiul  foini  oi 
microscoi  e.   -A  discussion  ensued,  in  which  Dr.  Dallinger,  Dr. 

d,  Mr.  Karop,  Mr.  Teosdale,  and  the  author  took 
part.— Mr.  C.  Roussclet  gave  a  rhmmi  of  l)is  paper  on  AwfW^ 
laria  ^cliJ^ica  and  other  new  lotifeis. 
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EniNBURGH. 

Royal  So:iety,  Jane  19.— The  Hon.  Lard  MacUren,  vij«- 
p(t»Men^  in  th^  chiir. — T>f.  H  R.  Mill  comnjunicatd  a  paper 
on  the  (((lysicil  cct  „'rii'hy  of  the  Clyde  &fu  ar?.i.  He  cjn- 
lidereH  srxciilly  th«  fi:ie<':<in  of  the  rfisfrihution  rif  tL-inr>cra!<ire, 
di»cii.sir.(;  ilie  obscrvjl iKni  mi-lf  l>y  ihe  S:M",i-ti  M.irins 
S  ttion  sUti  oa  (he  West  Coa«t  of  Scotland  for  M  trch  iSSo  to 
October  18S8,  along  with  «onae  other  earlier  and  later  obierv*. 
lioiM  made  by  Mr.  f.  V.  Racbanan  and  the  Fishery  Bo*rJ  for 
Seolland.  la  the  Nmrlh  Cli.vnnrl,  t>ct*een  ScuLin  i  an  i  he 
taad,  the  temperaia^c  was  unifonn  from  ih:  surface  10  the 
hotiom  because  of  the  action  of  the  (ides  in  mixing  the  water. 
The  yearly  average  of  the  temperaiure  of  the  Chanael  water 
was  3  d^mte*  higher  ihao  that  of  the  air  of  the  M«ll  »f 
Omtyre.  Tbe  air  tcniperatare  reached  ill  luxIniaiB  in  the 
«ejef  Jtttf,  while  the  water  teapenttue  wai  grea'.eit  in  the 
■IMIe  of  Septenher.  The  leapamere  tnuied  greatly  from 
mrlaet  to  boiton  on  the  broad  thallow  which  stretches  from 
Cantyie  to  Galloway,  eioept  at  the  time  of  the  aanual  mini- 
ma wiwn  it  became  uniform.  The  Chanael  water  mixes 
ihcK  iridi  the  water  from  ihe  great  Arran  baiin.  In  that  basin 
thi  temperature  is  the  tame  from  the  surface  to  the  bottom  at 
the  ip  ing  miniaiam  in  March»  the  lower  layeri  being  only 
thfiitly  anected  daring  the  year — most  so  at  the  autumn  m^tt 
•IML  The  surface  layeri  heat  and  cool  rapidly  ;  fM-  avfrji^c 
femperature  of  the  whole  h  alway?  Inwer  than  that  ok  ihe 
Ctiannel,  except  for  a  month  .t  the  ^prinij  niinlmum.  '1  he 
matttnti:n  t«?  np^raiura  in  thr  h.isin  occurs  in  Octotter.  In  the 
more  isoi  itct  sci  Ii>ch4,  siuh  .is  Loch  Kynt-  an  1  I-  n"h  Goil,  the 
■'Hence  of  oceanic  ioriiience  it  more  marketi.  Thus  in  Loch 
Fjrne,  though  the  temperature  is  nearly  the  same  as  at  other 
places  at  th<^  minimam  period,  it  is  colder  during  the  rest  of 
the  year,  nn  i  ihr  dirTerence  between  the  Mrlice  iwd  bottom 
lemperaturc^  1^  niarc  marked. 

Jaly  J. — The  Hon.  Lord  Maclaren,  vice-president,  in  the 
chair. — Prof.  J.  Gibson  read  a  paper  on  the  chemical  Minpasi- 
liM  of  sea- water. —Ur.  Alex.  Bochea  detcrtbcd  «  diagram 
cxbibitiog  the  hmriy  variatitioa  of  «*inliiil  at  Ben  Nevit  Obicf 
wtteiy.  Thtb  dianal  TariatioBt  at  Bea  Ne*U  Oiieemlofy  ak 
flhtch  men  mifhei  thaa  thjue  at  any  other  antieo  on  the 
flabe  fnMB  which  Df.  Bachan  had  beea  aUc  to  get  observa- 
nana.— Pfof.  Tii*.  gave  a  further  discussion  of  the  path  of  a 
rotating  tpherical  projectile. — Dr.  Mod  Paton  oommaoieated 
a  paper  bf  Dr.  CnHseMd  on  an  ckpcrimental  ttud/  of  iotm- 
ocoir  thmapcolia. 

ftoyal  DufcUa  •eeiety,  Jane  2t.— Prof.  G.  A.  J.  Cole  fa 
the  chair.-i-The  Ibllowing  paper*  wen  read  t— Tfote  on  a 
giapliltie  ccbiat  from  County  Donega),  by  Mr.  R.  J.  Mon. 
The  adiiit  fielded  onanilyska  little  o*«r three  percent,  of 
carbon. —On  some  Pycoogonida  from  thelfillicoaitai  by  Mr.  G. 
II.  Carpenter.  Eight  species  are  enamtraled,  including  two 
(unas  of  Phoxitkilui ;  and  the  various  species  are  coatidered  by 
the  anlhor  to  be  (o  nearly  related  as  to  indicate  that  they  are  at 
jret  bjt  in  process  of  dinereatiaiion. — .\  paper 
cued  by  Prof.  A.  C.  Haddon  on  the  ivjsi-embryt 
ment  of  ftiagia,  by  Capjiin  Gilbert  C.  Bourne. 

New  South  Wai-IiS. 

Linnean  Society,  May  31.— Prof.  Ojvid,  Pretident,  in  the 
chair. — The  following  p.i|ier4  rear!  : — !' ."icripliuns  of  new 
A'.i.tralian  Lepidoptera,  «  iiU  .1  I  iitn>n:il  hi :  iluies  for  knDwn 
species,  by  T.  P.  Lucas.  .\  :-tr.il(an  plants  illustrated.  No.  v. 
.4rti^.-yki>ra  suf'vrluttHit,  K.vM.,  by  K.  T.  Biker. — The  Silurian 
Tnlobites  of  Vew  Sau'h  Part  2,    The  Genera  Pr^'itus 

and  Cyfhasfit.  )iy  K,  Kilieridge,  Juh  ,  .m  l  ]  Mn  Mitchell. — 
IJescription  of  a  near  Murtx  from  Soiila  .Vuitralia,  by  John 
It  atier.'Mr.  Bra/ier  exhibited  a  specimen  of  the  South  Austra- 
lian .\fnre-x  f^!ypleurui,  n.sp.,  dc«cribed  in  his  paper,  a  «pccics 
which  in  the  past,  by  the  late  Mr.  G.  F.  Angas  and  other 
adthors,  has  been  confused  with  M.  fuaulus,  A.  Ad.,  from  the 
Cbtoa  Sea.  and  Da>r»<  UUnd,  AmiraatcSt  Abo  a  fiiHil  aped* 
mea  of  M.  oi(og.}Mus,  Q.  and  U.,  Ifom  New  Zealand.— Retr.  J. 
Udne  Cwma  rand  a  note  leeordiiv  tlw  pmenee  of  a  fimil 
Bapftitid  beetle  ia  an  earthy  limonfee  at  Inverelt,  N.S.W.  Tae 
iaatCt  il  lefweaentcd  by  a  portion  of  a  metallic  green  elytron, 
and  It  ii  aaaiKiated  erith  Miocene  fossil  leaver  and  a  species  of 
£Wa   He  alio  shn^c  !  a  -pccimcn  of  a  Silurian  ib»U  corai 
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\JItii^iie>,  (r.>m  Molon^,  N.S.  W,,  in  a  beantiftil  state  itf  pre- 
servatioi.  —  Mr.  D.tker  exhibited  dr.-»*ing«  and  specimi-ni  in 
illuttration  of  hii  paper. — Mr.  Treheck  showed  a  specimen  o(  a 
larije  iro-hn  ater  prawn  ( /Vi/.cwiiw  ornatm,  Oli». )  from  the  Kewa 
River,  i-iji. — Mr.  C.  T.  Miisson  sent  for  exhibition  speciment 
of  a  £aropean  aim,  An«mkori,,ius,  Mull  .  from  New  Zaaland, 
where  it  ti  now  not  uncommon,  though  not  yet  recorded  from 
Australia.  Alio,  from  the  Kurrajong,  N.S.W.,  tpedaicntof 
the  peculiar  slug  Cy/Ayv/z-i  feturji.  Tale. 

Pakis. 

Acadsny  of  Scleneea.  Inly  la— M.  Lreey  ia  the  duir.— 
Note  on  the  hittory  of  the  laeti  whidi  ba«e  proved  the  eaiit. 

eoce  of  the  c  jronaf  atmosphere  of  the  »uo,  by  M.  J.  Janssen.— 
Natural  introduction  of  termt  proportional  to  ether  displace* 
meols  (Briot's  terms)  in  equ.-itions  of  motion  of  light  w.-ives,  by 
M.  J  B.>ussine$q. — On  ihe  rcUtioo  which  exists  between  the 
co-efhcients  of  Ihe  formulae  of  CouI  j  nli  ih«  m  tgnetic  forni^la)^ 
of  Laplace  and  of  Ampiie,  by  M.  E  II  — On  a  dif* 

ferential  eq>ia'ion  of  the  sfcond  order,  by  .M.  Mittag-Lefll  .-r.— 
Proper  villi  iituns  .  .'  a  itit  lmm  indefinitely  extended  outside  a 
solid  body,  liy  M.  Marcel  Hfi'lmiin.  !:T.c-!t,;ntir^  (he  iiifinilely 
small  pro^icr  rmuions  of  an  inh  ii:c-  t;ise.Mi.  :ui;i  i^plit-rr:  tiifrnal 
to  a  fpticrc  which  is  deformed  in  any  uiinnr;  .imi  then  rendered 
mottfifik-'i'i,  \\.  Brillouin  arrives  a:  an  e  ;  ;i  wh-.tii  ictines 
the  pilch  and  quality  of  the  sound  enutit  i  by  the  sphere,  .ind 
aUo  \i\-\yi  an  important  paii  in  the  iiinti-.  ti  solids  infl  jids.  Thus 
the  furm  aad  dimeasioni  of  th<-  liuilct  >k'ine  the  pitch  and  the 
damping  of  the  sounds  pm  liK','  1  ;  thr  f<ii:^i  •!':hv  vcisel  defines 
the  periotls  of  the  different  waves  which  tl  produces  whatever 
may  be  iu  (small)  velodty,  the  longest  wavei  rdayiog  an  im 
pottaat  part  in  the  reiittancc  experienced.  Tnui,  al.i<>,  the 
pieaeaoe  of  a  i^d  obstacle  ia  a  solid  da -tic  mediuoi  dcter- 
minea  the  periods  proper  to  the  axtetnal  medium,  characteii>ing 
the  form  and  the  properties  of  the  bady.  There  is  e*cry  te.ison 
to  believe  that  the  waves  emitted  by  meiallie  vapours  correiipiind 
for  the  greater  part  to  vibrations  pecdiar  to  the  exteroal  ciher, 
as  will  he  shown  in  a  detailed  studjr  of  optical  theories  about 
to  appear  in  the  Annilti  de  Chimie  tt  at  PkjfiUjut. — On  the 
reaIi^ati.)n  of  constant  temperatur.-s,  by  M.  Goey.  A  critici-^m 
of  M.  Hei  ,:el's  work  to  determine  th.:  constant  of  gravitation, 
on  thi-  gi-  'i;ad  of  the  enormous  difference  pr.iduced  in  the  gravi. 
meter  by  a  small  difTcrcnec  of  temperature. —  O.i  the  electric 
Iratisference  of  hca'  m  elecirolytes,  by  M.  Henii  Bayard.  Two 
cylindrical  glass  tuties  are  fixed  verticalfv  ;n  the  corks  of  two 
vessoU  mil)  which  a  current  is  convt-ynl  vi  a>  to  p.ni  into  the 
first  vessel,  up  Ihrouijh  (he  fin;!  tube  m:a  a  reservoir  containing 
a  solution  of  sninL-  >alt  like  jbi  j  s.ilphate,  down  through  the 
other  lube  and  mit  Isy  the  u'.hcr  ve>5cl.  The  lower  jwrti  >n  of 
the  tubes  is  V>z\'<.  .it  a  Irjwn,  the  iipjifr  at  a  higher  temperature. 
A  distinct  Timni-o:)  elit w.is  ol.-cr.ed  00  sending  a  curreoi 
from  twci'.  u'  sninll  Di.TiLll'..  iht.r.i^h  .inangement,  heat  being 
conveyed  in  l.'ic  Uiicwlnaii  uf  she  cur^ca',  as  was  ca>tly  shown 
by  the  variation  of  resistance,  which  in  liquidi  decreases  rapidly 
at  higher  lempcralares. — On  pyrosulphochrujiic  hydrate,  by 
M.  A.  Recoura.— Oa  the  combmatioNs  of  seienious  add  with 
molybdates,  and  on  Botyhdoarienloiis  acid,  by  M.  E.  P^diaid. 
-On  the  iodosdphldes  of  anenie  and  antimony,  by  M.  L. 
Ouvrard. — On  the  diwodaUm  of  ealdum  plnmbate,  by  M.  H. 
le  Chatelier.  In  Kasmer's  |)nxess  for  the  manufaetere  of 
oxj^efl,  the  fellowinc  renctlon  ia  atilised ; 

PbOf.aCaO  -  PhO  +  tCaO  -f-  O. 

Experiments  wee  mide  with  a  view  of  dttcnn  iii^  ;  b.:  i  iv.in- 
tagcs  or  otherwise  of  this  process  a«  coLnpi.c.!  \\a\i  luiium 
peroxide.  It  was  fonnd  that  the  diiaJv.i  ii  i;;^  of  the  new 
meibad  lay  in  the  fact  that  it  rcqu.re  1  a  tc  np.ra'.iiie  of  9X>' 
instead  of  yao'ftw  AsoxycentoDedts  ociat.d  .u  a  pressure  of 
o'l  atmosphere.  Oa  tliie  other  hand,  the  pUm'jate.  being 
easUjr  fiiiible^  absorbs  ocygen  mote  lapi Jly  and  compleielyi  a^ 
the  dr  need  not  be  previoudy  doslccated  and  decariionBtcd.— 
On  bensoyidachonine,  by  M.  b.  Leger.  Action  of  sulpharic 
add  npoa  pyrocatedUDe  and  upon  homopyrocatechine.  by 
M.  11.  Cousin.  — On  a  proc<;%''  of  direcily  cuni  iimn,j  cthyleoic 
and  aromatic  carbjn  com)>iJUnds,  by  M.  .\.  1;  uchct  — .\ttempt 
at  the  diagnosis  of  iNomenc  aniuio  l>eiizuic  aci  i>  and  some 
other  aromatic  compounds,  by  M.  'Ljlisner  de  Cuninck.^Oo 
Ceranid,  by  &L  Ph.  Babbier.— Induence  of  the  aridity  of  mnits 
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vpoB  th*  composition  of  the  ]>hl«goit,  by  M.  L.  Liadrt. — 
Greater  utlmilability  of  the  nitrogm  flOB  recently  formed 
nitrmiei,  by  M.  P.  Hichard  — On  the  CMipoiition  of  lime-ttee 
"honey,"  by  M.  Maquennc. — On  a  new  teireitrial  Gregarinaof 
the  iDclolontbid  larvae  of  Provence,  by  M.  Louis  Li-^er.— On 
the  r6U  of  the  tetcrved  Mcondtry  tisraes  of  arbontceat  amm* 
cotjrledoas,  kf  U.  H.  jMob  d«  Catdcaogr. 

BlKUK. 

Physiological  Society,  May  19.— I'ri  f.  il.i  H  li,  Rryniond, 
PrcsidcQ!,  in  ihc  chair. — Dr.  Benda.  in  cotitirju.ii  ion  of  his  re- 
markt  at  the  last  neetingi  ipoke  on  certain  '^ar.-t  ns  connected 
with  cell-diviuoa,  dealing  nnt  with  the  value  uf  double  iiaio- 
iay.  H«  lhaa  and*  «  wnwicarion  ga  tlw  ciitm  aneiear 
ofnin  of  At  incinar  ipindlcMid  ittnlatioB  lo  tin  cwtmona, 
ana  laitlj  on  the  median  cell  dlseovcred  bv  Fieauning,  whidi 
appeara  after  the  eanatorial  transvene  di^ion  baa  become 
formed  in  the  liividing  cell. — Prof.  Gad  gave  an  account 
of  experiments  iii.-iilc  by  Dr.  Rosenburi*  on  the  transplant- 
ing of  slips  of  small  intestine  into  the  bladder.  The  experi- 
ment was  successful  ;  the  functions  of  the  bladder  remained 
normal,  .inil  investigation  showed  that  the  muscuhr  coat  of 
the  intestine  had  grown  into  that  of  the  bladder,  while  the  mu- 
cous membrane  had  grown  up  through  the  lUiiene<l  epithelium 
of  lha  organ. 

Iiinc  9  Pnif.  du  Bois  Reymond,  Pmklent,  in  the  chair. — 
Dr.  1.  L  A  T  had  gone  carefully  intotbeneUiodsof  bloxi-tilratioo, 
and  concluded  that  the  most  convenient  and  certain  way  of 
determining  the  alkaliniiy  uf  bloud  is  loililutc  it  with  a  solution 
of  magnesium  sulphate  and  to  add  acid  until  a  drop  of  the 
nilMJic  jujI  rcikicns  litmus.  In  connection  with  this  Prof 
Zunt;  gave  an  account  of  »ome  experiments  of  his  own  and  of 
Prof.  Lehmann  on  the  nature  and  compounds  i<f  the  acids  am) 
bases  of  bloiid.  He  drew  special  attention  tn  the  results  nf 
pass;n^  carlion  ilio»iiie  thnnigh  tili>:i<i  whercliy  the  alkalis  leave 
the  corpuscles  and  past  into  the  plasma  as  the  result  of  a  split- 
ting up  of  their  compoundi  with  prateida  and  their  conversion 
into  dilTasiblecarboaaie*. — W.  Towmend  Potter  communicated 
tbn  nnlla  nf  U»  aimezimcnu  on  Ae  «o«4iHrtiBC  caotret  of  the 
cardiac  ventiide.  starting  from  the  bet  that  Aenaetian  of  the 
centres  it  tapprened  when  tlie  blood-rapply  ia  nt  oflT,  he  had 
ligatured  the  coronary  artery,  seppiyine  the  Mpton,  in  a  nnnber 
of  animals.  In  all  cases  the  animals  lived  for  iminy  boors  and 
even  days  after  the  operation,  from  which  fact  he  considered  he 
had  disproved  ilia  exisieace  of  any  eooidiaating  centte  in  tbe 
septom. 

Pnysical  Society,  lune  ;  —  Prof,  von  Helmholtz,  President, 
in  the  chair.  -Dr.  Kubcns  i;ave  an  account  of  experiments  he 
had  made,  together  with  Dr.  du  Bois,  on  the  permeability  of 
metallic  wire  gratinijs  lo  |)olari5ei1  heat  rays.  .A<  is  well 
known,  lleii.'  s  t  npfriiiu-ijis  i>ii  electric  oscillations brou);ht  them 
into  close  relatiorishij)  (o  the  properties  of  li(;ht-vj|ir.-ition5.  a- 
shown  by  reflection,  refiaclion,  and  polari>.ali<in  The  fact  th  it 
metallic  (jratinf;*  act  a«  polari>er>  towards  electric  waves,  ina» 
n  jIi  r-  the  w.ives  can  only  pass  through  when  the  wires  of  the 
^la.iiigaie  parallel  to  titem,  has  DO  anakigtte  in  the  case  of  light, 
since  linearly  polariied  li^t  can  paw  tbraagb  a  grating  whalaver 
be  iu  posMoo.  On  the  asaampiion  that  this  diflltnace  ti  de- 
pendent simply  on  the  fact  that  light  warn  are  tOOMnll  foe  the 
gratings  employed,  the  authors  had  esperiacnled  with  tbe  longer 
neat-rays aadgratings  of  extremely  narrow  apcrtOM.  The  latter 
were  trade  01  the  finest  wiic  (gold,  tilrn, copper,  and  iron),  tbe 
interval*  between  the  wires  being  '0015  mm  ,  and  the  rays  of  a 
zirconium  flame,  up  to  \V.  L.  6>t  were  examined.  The  ocular  of 
the  s|vectroscope  carried  a  very  sensitive  bolometer.  It  was 
iMun.t  that  with  each  of  the  yrntin^js  the  ultia  ted  tays  behaved 
lilcc  electric  wavc^  :  thuse  i.iys  svhich  vibrated  at  n^lit  anj-lcs 
to  the  plane  of  polarisation  pa>setl  through  a  i;r.itin!.;  |  l.,cc.l 
parallel  to  llicir  plane,  in  thrccfuUI  extent,  as  comparcii  10  the 
an.  ..int  which  passed  when  the  grating  s«av  -it  x.^w  anj;le». 
This  result  svas  obtained  with  different  metals  with  varyinj;  wave- 
lengths of  the  rays,  r  .s'.  with  silver  by  W.  L.  above  J»i.  —  l>r. 
Krigar-Mcnzcl  reported  on  the  present  state  of  the  experiments 
he  is  mailing  togalhir  with  Dr.  Richan  on  the  dimiaation  of 
weight  at  incrcaiug  altitndei.  A  balaaee  b  piwMad  nt  taeb 
arm  with  two  pan.  one  abotre  the  other  at  a  dictance  apait  of 
a*3m.  With  thit  balaaee  two  wcighti  are  dcttTBHied,  01  whidi 
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one  liea  in  the  upper  pan,  the  other  in  tbe  lower.  The  weigh- 
ings are  then  repeated  on  both  sides,  and  thus  the  difTeieocc  of 
the  weights  when  in  the  upper  and  lower  pant  is  ascertained. 
In  the  next  place  a  massive  leaden  block  is  built  up  between  the 
twopansand  the  weighingsare  repeated.  Up  to  the  present  time 
the  weighings  without  the  lead  mass  are  alone  complete.  The 
block  ii,  however,  in  position,  and  a  few  preliminary  weighings 
have  l>een  made,  from  which  it  SO  far  appears  as  if  toc  precttKe 
oithr  lea  l  had  done  away  with  ihediflmaeaofthe  weights  wImb 
in  the  upper  and  lower  pass. 

[NOTS.— In  tbe  report  of  the  Physical  Society,  NaTUKE. 
vol.  xlviii.  p,  144.  colamn  i,  ffe  lines  from  the  top — "the 
vapours  ol  these  metals  siomily  gave  an  emission-spectrum 
ibUowing  on  tbe  abtorptioo  neetram"— for  "similarly"  tend 

neither."  end  fur  «•  toOowiag  on  »  md  •*  aor."] 
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THii  ROTHAMSTED  JUmi  EE- 

ON  Saturday  next  a  large  gathering  of  st-ieniun;  men 
wUl  assemble  in  the  village  of  Harpcnden  to  do 
lionoiir  to  two  invettigston  who  have  just  completed  fifty 
years  of  joint  labour. 

The  or.  ision  is  unit|uf.  It  cm  have  happened  but 
seldom  ihat  two  men  have  continued  their  joint  scientific 
investigations  fora  period  like  the  present ;  but  there  are 
other  circuni*taiices»  apart  fram  this,  which  mark  the 
«vent  about  to  be  cdebrated  as  oneof  exceptional  interest. 
The  Kot!i.uns-.ed  ;t;:  ric.iltural  experiments  are  indeed  a 
piece  of  work  of  which  England  may  well  be  proud. 
They  form  a  splcadid  example  of  what  is  sometimes 
accomplished  amongst  vt  fey  purely  individual  effort. 
The  extensive  series  of  costly  experiments,  carried  out 
on  a  large  St  .ilc  !»oth  in  tlie  fieli!  and  in  the  laboratory, 
and  with  results  of  national  importance,  has  been  m:}in- 
talnedfor  more  than  fifty  years  at  the  sole  expense  of  one 
man.  Nor  is  this  all.  Sir  J.  B.  Lawes  ha*  made  pro- 
vision for  the  continuance  of  these  investt^tions.  The 
labor.itot)  .ind  the  e sjicnmcnt.il  ru  Idb,  wi-.h  ^100,000, 
have  been  placed  in  the  hands  of  trustees,  and  the  future 
management  of  the  investigations  has  been  entrusted  to 
a  committee,  the  members  of  which  are  elected  by  various 
scientific  societies. 

But  it  is  not  only  as  a  strikini^  cx.imple  of  indivulu.il 
aeal  and  munificence  that  the  Rotbamsted  agricultural 
station  is  remarkable,  it  is  eqmllf  so  if  we  ttguA  the 
ch.irn  rter  of  the  work  performed.  Many  of  the  most  im- 
portant prubiems  coniiecied  with  agriculture  can  only  be 
aatisfactoriiy  studied  by  actual  experiments  in  the  field  ; 
aueh  experinieou  require  to  be  carried  oat  on  a  Urge 
scale  and  continued  fcir  many  years.  Bonssingault  was, 
we  believe,  the  fitit  who  sought  ifi  .isccrtnin  the  chctiKcil 
statistics  of  agriculture  by  a  quaniitative  examination  of 
the  actu.il  crops  of  thefaiiD,  and  by  a  study  of  the  con- 
stitoentaof  soil,  of  manune^and  of  rain-water— the  various 
factors  which  determine  the  amount  of  the  harvest.  But 

if  the  work  of  rioussinj^.iutt  it.iuJa  tir>'.  in  ofiier  of  '.i:r;e, 
the  work  of  Lawes  and  Gilbert  at  kothamsted  immedi- 
•tdy  follows  it,  and  has  been  continued  tor  such  a  much 
longer  series  of  year$,  and  developed  in  w  many  new 
bnunches  of  inquiry,  that  it  is  to  Rothamsted  that  the 
agriculturist  has  long  looked  for  information  concerning 
the  fundamenul  facts  of  agricultural  chemistry. 

The  field  experiments  at  Rothamsted  are  peculiar  to 
the  place ;  in  very  few  of  the  now  numerous  agricultural 
stations  in  foreign  countries  has  systematic  work  of  this 
kind  been  attempted ;  in  none  has  the  work  been  so 
extensive  and  so  long  continued.  No  less  peculiar  to 
Rothamsted  has  been  the  laborious  investigation  into  the 
composition  of  o\en.  sheep,  and  pigs  in  various  stages 
of  fitletimji,  d.nd  ititu  the  chemistry  of  the  fattening  pro- 
cess. Of  the  laboratory  investigations  we  may  mention 
the  more  recent  inquiry  into  the  causes  and  conditions 
of  the  production  (rf  nitrates  in  soil,  and  respecting  the 
iiu.'intity  of  nitric  nitrogen  in  -ioils  of  various  history, 
and  m  drainage  and  well  waters.    Uut  we  utu&t  not  here 
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attempt  nn  erumerntior,  of  pi;hli5hcd  Rnthnm?icd  work, 
which,  ;iccortl.ng  tt)  liie  Liat  tepHjit,  has  luiiii'hed  the 
matter  for  papers. 

Rothamsted  is  by  much  the  okiest  of  existing  agri. 
cultural  stations.    The  earliest  German  experimental 
station  was  founded  in  1852,  the  earliest  in  the  l.'nited 
States  in  1S75     The  Arst  agricultural  experiments  of 
Mr.  Lawes  seems  to  have  been  made  in  1837;  in  this 
and  the  two  following  yeirs  he  tried  nmneroni  experi- 
ments on  farm  crops  grown  m  pots.    His  trials  in  the 
field  coniiiier.'ieJ  in  i  :'.;a    In  1S43  he  w.i^  fortuii  ue  in 
securing  the  services  of  Dr.  J.  H.  Gilbert,  a  former  pupil 
of  Liebig's,  who  henceforth  took  the  superintendence  of 
the  chemical  part  of  the  investigations.    Dr.  ("iilbert  has 
i  devoted  his  life  to  the  conduct  of  the  Rothamsted  e.xpcri- 
I  meiitv.  .iiid  the  valuable  re^itlts  wlncii  h<i\e  been  ijlj;  ,  ned 
are  largely  due  to  his  untiring  energy,  and  to  the  method 
I  and  ordtf  whidi  his  character  has  faapressed  upon  the 
work.    The  jubilee  to  be  celebrated  this  week  is  reckoned 
from  the  year  when  Dr.  ( iilbert  l>egan  to  take  a  sh.ire  in 
the  svork  ;   the  same   year   also  saw  the  tiist  of  the 
I  experimental  wheat  crops   sown  in  Broadbalk  Field, 
I  which,  at  the  present  time,  bears  its  fiftieth  suc> 
cessive  crop,  having  grown  wheat  withn-.n  intermission 
during  half  a  century.  N  umerous  honours  have  been  con- 
ferred on  Messrs,  Lawes  and  Gilbert  in  the  course  of 

i their  long  career.  Qur  Universities  have  liestowed  on 
them  degrees.  The  Royal  Society  In  1867  awarded 
them  a  royal  med.nl  'I'he  Society  of  Arts  has  ritirirtg 
the  current  year  decided  10  present  ihem  with  its  Albert 
Medal.  Foreign  societies  and  academies  have  elected 
them  members  of  iheir  body.  In  1882  Mr.  Lawes  re- 
cdved  a  baronetcy  from  the  Queen. 

The  jubilee  co;nmonior,it'on  of  the  present  ucfk  ;ook 
I  its  rise  .it  .1  lacetsn^  held  n\  the  rooms  of  the  ;;oyal 
I  Agricultural  Society  on  March  1,  the  Prince  ot  W.dcs 
^  occupying  the  chair.  A  committee  of  distinguished  men, 
with  the  Duke  of  Westminster  as  chairman,  and  Mr. 
Ernest  Clarke^  Secretary  to  the  Royal  Agricultural 
Society,  as  secretary,  was  appointed  to  carry  out  the 
scheme     The  cclcbr.ttion  on  Saturday  will  consist,  as 
the  readers  of  Natl'rk  arc  already  aware,  in  the  un- 
veiling of  a  granite  memorial  erected  in  front  of  the 
I  laboratory  ;  in  the  preseMation  of  congratulatory  ad- 
I  dresses  to  Sir  J.  B.  Lawes  and  Dr.  Gilbnt ;  and  in  the 
presentation  to  Sn-  I  I'  Lawes  of  his  pnrtr.iit.  by  Hubert 
Herkomcr,    R..\.    it  is  hoped  that  the  Right  Hon. 
Herbert  Gardner,  M.P.,  the  Minister  Cor  Agriculture, 
will  preside. 

The  hiboratory,  in  front  of  which  the  cdebration  is  to 

take  plnrc.  is  itself  n  leslimnny  to  the  apprcciitii 'i;  ■.'.  itli 
!  whith  the  labours  of  Liuci  a.nd  (iilbert  h.ive  been 
regarded.  It  is  not  the  laboratory  originally  employed  in 
the  early  years  of  the  experiments ;  this  was  a  barn  which 
had  been  fitted  up  for  chemical  work,  and  has  long  ago 
been  pulled  down.  The  present  hbor.itoiy  was  built  and 
presented  to  Sir  J.  B.  Lawes  in  1855  by  a  number  of 
agriculturists,  at  a  time  when  agriculture  was  a  more 
profitable  pursuit  than  it  is  at  present.  Since  then  the 
needs  of  the  work  have  grown,  and  a  laige  storehouse 
for  soil  ;i;ui  uip  s^implcs  hos  been  erected  by  the  side  of 
tlie  new  laboratory. 
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Oi  greater  interest  to  most  visitors  than  the  laboratory 
is  the  old  manor  of  Rothamstcd.  This  charming  red 
brick  building  dales  from  1470,  though,  like  niost  olii 
buildings,  it  has  since  undergone  alteration  and  enlarge- 
ment. This  manor  bouae  has  been  the  home  of  Shr  J.  B. 
Lawes'  ancestors  since  1623,  The  history  of  the  family 
is  remarkable.  It  was  in  1564  that  Jacques  Wittewronge 
came  to  England  from  Flanders  in  ci jnseq'icr.ce  of  the 
religious  persecution  then  prevailing.  The  family  iirst 
resided  in  Budcini^hamshire  t  they  afterwards  purchased 
the  manor  nf  Rnihimstrrl.  Sir  f.  !?.  I,nn-es  is  a 
descendani  of  this  family  through  the  lemaie  line. 

In  the  manor  house  of  Rothamstcd  Sir  J.  B.  Lawes 
was  born  in  1814.  His  whole  life  has  been  one  of  great 
activity  ;  probably  few  men  have  accomplished  more 
work.  Though  for  m.my  years  a  hard-working;  man  of 
business,  he  has  always  loved  a  retired  country  life,  anU 
has  been  rarcty  seen  at  public  meetings.  A  keen 
observer  and  an  untirinKCKperimenter,  he  has  given  bis 
whole  mind  to  the  problemi  of  agr>  r.Unre,  while  his 
>;reat  practical  sagacity  has  enabled  him  to  grasp  at  once 
tbe  real  bearing  and  importance  of  each  new  fact. 
Probably  no  one  has  taken  a  more  practical  and  wide- 
reaching  view  of  agricultural  questions  than  Sir  J.  B. 
Lawes.  When  the  present  century  is  condtided,  the  work 
of  Laues  and  (n'lberl  at  Roth.imstet!  will  be  reckoned 
among  the  promment  achievements  deserving  a  grateful 


THE  ORlcm  AND  DEVELOPMENT  OF 

MVSIC. 

Piimitivt  MMSi( :  an  Enquiry  i$tta  the  Origin  it  mi 
Dtvetp^meiU  JUiaie,  SMgt,  Irutrumunls,  Danu  s. 
atui  Pitntoinimes  of  Savai^e  Rtices.  Hy  Richard 
Wallaschck.   (London :  Longmans,  Green,  and  Co., 

MR.  \V AI.I. ASnil'K  has  not  only  compiled  with 
laboiujus  Ciire  wluu  .ipsjeati  '.o  be  an  exhaustive 
account  of  the  music  of  so-called  savage  races,  but  has 
based  upon  ihe  foundations  thus  laid  an  able  and  in-  I 
teresting  discussion  on  the  origin  and  development  of 
m  j^ic.  It  is  with  the  latter  r.ither  than  the  former  part  ' 
of  his  work  that  1  propose  to  deai  in  this  notice. 

The  author  is  led  by  his  researches  to  regard  rhythm 
as  the  primitive  and  primary  constituent  of  music,  while  I 
melody  was  in  the  primitive  state,  and  has  remained,  I 
secondary  and  .ircLiM>r) .  M at mnny  is  not  to  be  looked 
upon  as  a  comparatively  recent  invention  among 
European  races.  "  As  soon  as  music  passes  the  mere 
rhythmical  stage  ilie  lowest  nccs  io  the  scale  of  man 
bcKin  to  sing  in  different  parts  in  intervals  as  well  as 
«  [ih  .1  Ij  is^  a(  CO  itpaniiiicnt."  The  order  of  development 
therefore  is,  titst  rhythm,  and  iheti,  possibly  coeval  one 
with  the  other,  melody  and  harmony.  With  what  then 
is  the  rhythm  of  primitive  mostc  associated ^  With  Ihe 
rhythm  of  the  dance.  If  I  understand  the  author  rightly 
this  asso  )ai;on  is,  in  his  opinion,  an  invariable  one  in 
the  origin  of  music.  Now,  "  in  dance-music  the  idea  is 
to  excite  the  performer  and  to  fatigue  him  even  to  ex- 
haustion. The  musical  daace-chorus  is  of  a  SOCial 
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character;  music  keeps  the  company  together  and  enables 
them  to  act  simultaneously."  I  quote  here  from  the 
.iuthor'i  summary,  which  is  no  do'.ibt  soincwi'nt  coclensed 
and  elliptical.  One  can  hardly  suppose  that  "  fatigue 
even  to  ekhaustion"  was  part  of  the  primary  "idea" 
(understanding'  by  this  word  aim  and  o^jsrt)  of  the 
dance.  Would  U  riot  have  i>een  bcttet  ;o  say  111.1.1  a  part 
of  ilie  "  idea"  was  to  test  and  lax  the  powers  of  endur- 
ance of  the  performers?  Be  this  as  it  may,  war,  the 
chase,  and  sexual  passion  afford  the  underlying  motives 
of  chat  emotional  excitement  which  find?  its  expression 
in  the  rhythm  of  the  dance;  and  thus  this  rhythm  be- 
comes most  intimately  bound  up  with  practical  life- 
preserviitg  and  life-continuing  activities,  or,  in  other 
words,  with  activities  which  are  dtslinctly  of  natural- 
5eleciion  v.alue.  The  large  share  taken  by  women  in  the 
dance  and  primitive  music  enables  them  to  contribute 

not  ineffectually  towards  the  soccess  of  the  tribe  in  its 
struggle  with  other  tribes. 
"  If  it  be  asked  whence  the  sense  of  rhythm  arises,  I 

answer,"  says  the  author,  "  from  the  j;encral  appetite  for 
exercise.  That  this  occurs  in  rhyihuui  al  furm  is  due  to 
sociological  as  well  as  psychological  conditions.  On  the 
one  hand  there  is  the  social  character  of  primitive  musiCr 
compelling  a  number  of  performers  to  act  in  conceit.  On 

the  other,  our  perception  of  time  le'ations  ituolves  a 
process  of  inieilcciion,  auti  hence  an  apprecLiuon  of 
time,  order,  and  rhythm.  1  would  suggest  that  the 
psychological  basts  of  the  "  sense  of  rhythm  '  might  be 
found  in  experiences  more  primitive  than  any  process  of 
intellection- -in  the  or;.;,inic  rli>thu->i  of  our  dail>'  life. 
Wc  cannot  walk  nor  breathe  except  to  rhythm ;  and  if 
we  watch  a  little  child  we  shall  obtain  abundant  evidence 
of  rhythmic  movements.  This  I  should  have  placed 
first ;  and  then  the  concerted  rhythms  of  social  activities. 
"Whence,"  asks  Mr.  Wallaschek,  "does  the  general 
desire  for  exercise  aiise  ?  Mr.  Herbert  Spencer's  theory 
affords,"  he  replies,  '*the  roost  valid  explanation.  Itia 
the  'iurplu'-  v'^niir  in  more  highly  evol.i^d  organisms, 
exceeding  whai  is  required  for  immedi.3,tc  r.eeds,  in  which 
play  of  all  kinds  lakes  its  rise  ;  manifesting  itself  by  way 
of  imiution  or  repetition  of  all  those  ett'orts  and  exer- 
tions which  were  essential  to  tbe  maintenance  of  life 
[ci;.  the  war-dance)."  In  explai'.ation  of  the  term 
"surplus  vigour"  the  author  does  »ell  to  poiiu  out  that 
this  is  not  meant  to  imply  a  surplus  beyond  the  need* 
of  the  organism  at  any  time  of  its  life,  but  a  temponry 
surplus  beyond  its  needs  in  times  of  unmolested  peace 
and  plenty. 

While  accepting  Mr.  Spencer's  general  theory  of 
autptoi  vigour,  Mr.  Wallaschek  is  not  prepared  to 
accept  the  apeech>tbeory  of  the  origin  of  music. 
"Whereas  Mr.  Spencer,"  he  says,  *' se«ns  to  thhik that 

inusl.  al  modulation  oriijinates  in  the  modulations  of 
speech,  1  maintain  that  it  arises  directly  from  the 
rhythmical  impulse.''  Without  presuming  to  decide 
between  Mr.  iierbert  Spencer  and  Mr.  Wallaschek,  t 
venture  to  point  out  how  much  depends  upon  the  exact 
dehnition  of  "music  "  .md  cf  "speech."  Mr,  Walla- 
schek, as  we  have  seen,  regards  primitive  music  as 
essentially  rhythm  without  necessary  association  with 
either  ndody  or  hamony.  It  is  a  mere  tone-rhythm  in 
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asso:iation  with  dance-rhythm.  Whether  to  »ucb  tune- 
rbytbtn  th«  term  "  music  "  can  be  satisfactorily  applied,  I 
am  myself  uiclined  to  qne«tion.  But  that  is  another 
matter.  We  are  bound  to  Accept  for  the  purposes  of 
Ins  .ir;c  'iiuT.t  t'ur  c!c'lii;tion  which  .in  a.ithdr  sets  forth. 
All  thai  Mr.  Spencer  has  written  on  the  subject,  however, 
leads  utto  suppose  that  for  him  music  includes  melody, 
or  at  least  cadence.  And  I  lake  it  that  in  his  spe^h- 
theory  it  was  the  melody  or  cadence  of  music  that  he 
speci."ill\'  h;id  111  \'ieii.'.  Now  "  speech  may  cither  mean 
intcntionil  suggestion  by  means  of  vocal  sounds,  or  such 
suggestion  bjr  meauis  of  vocal  sounds  rendered  aiticuhte 
and  ordered  in  propositions.  Taking  the  former  and 
broader  meaning,  it  appears  to  me  that  the  vocal  sounds 
associated  with  the  dmcc  iniist  be  rc^Mrdcd  :i>  h.uing 
suggestive  value  to  those  who  are  acting  in  concert,  and 
as  possessed  of  rhythmic  import ;  and  lint,  fHrthcr,  from 
these  vocal  sounds  arose  the  melodic  and  harmonic 
elements  of  music.  Personally,  1  should  advocate  the 
more  restricted  use  of  the  word  "  speech,"  and  should 
prefer  to  say  that  both  music  (including  melody)  and 
atticnlate  speech  are  of  vocal  origin.  And  this,  t  take 
it,  comes  very  nenr,  not  only  to  Mr.  W.illnschek's  own 
view,  but  also  to  thai  uf  Mr.  Spencer  ujj.imst  whom  he  is 
arguing.  The  association  of  these  vocal  sour.ds  with  the 
concerted  activity  of  the  dance  is  quite  in  line  with  the 
suggestion  of  No(rd,  adopted  by  Prof.  Max  Miiller,  that 
the  origin  of  speech  is  to  he  M)nght  in  the  vocal  sounds 
uttered   during  the  performance  of   common  social 


There  are  many  other  points  in  Mr.  Wallascbek's  book 
to  which  I  should  be  glad  to  draw  attention  did  space 
permit.  His  discussion  of  the  orii^'in  of  the  diatonic 
scale  is  ot  interest  and  value.  He  is  on  firm  ground  in 
his  contention  that  primitive  music  is  associated  with 
lifeppreaenring  and  life-continuing  activitiestand  was  thus 
in  hs  ently  phases  fostered  and  developed  by  natural 
selection.  This  few  evolutionists  wtmlii  cire  to  ques- 
tion, iiut  concerning  the  development  of  music,  as  an 
attkttit  tutiviiy,  be  di>es  not  suggest  anything  very 
definite.  He  holds  that  there  is  nothing  in  the  history 
of  muucal  development  to  justify  a  belief  that  the  in- 
heritance of  iiCdUiteii  LiLuil)  been  ;i  fnctor  in  ihi- 
process ;  and  here  1  think  he  is  right  so  far  as  detiaiie 
evidence  goes.  He  also  holds  tliat  the  great  musician  is 
.1  man  of  power  who  has  devoted  his  faculties  to  music, 
anii  who  would  have  been  great  as  a  painter  or  as  a  poet 
had  circuni^uintes  led  him  to  devote  his  faculties  to  these 
arts.  And  here  again  I  l)elieve  that  he  is  right  But 
the  question  is,  What  has  guided  musical  development 
along  the  spccinllines  that  it  has  tikeii  in  Europe?  I 
do  not  think  liidt  Mr.  Wallaschek  will  contend  that  the 
guidance  has  here  been  that  of  natural  selection.  But 
guidance  there  has  been.  No  doubt  in  this  as  in 
other  matters  of  art,  man  has  been  giving  objective 
exprc'i'^iMn  lo  his  ideals.  Hut  what  has  led  the  iJcaU 
10  take  the  form  they  have  taken  ?  This  is  one  ot  the 
most  difficult  problems  presented  by  the  psychology  of 
aetthetics ;  and  it  no  doubt  lies  somewhat  beyond  the 
fieM  of  primitive  music  on  which  Mr.  Wallaschek  has 
given  us  a  work  of  real  merit  and  value. 

C.  Llovi>  Mukgan. 
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EAIil.lKli  RECOLI.ECTIOXS   OF  AfARfAXNK 
NORTH. 

Some  Further  RecolUcti»m  of  a  Happy  Life,  selected 
from  the  Joumais  of  Marianne  North,  <  hie/ly  Itetween 
the  Yftirs  iSs9 'imf  1869.    Kditcd  by  her  sister,  Mrs. 
John  .Addington  Symond&.    Post  8vo,  pp.  316,  with 
two  portraits  and  a  sketch.  (Londm  and  New  York: 
Macmillan  and  Co.,  1893.) 
'"F'HIS  volume  might  very  appropriately  have  borne  the 
t     title  of  "  Karlier  Recollections,"  in  isnn.rli  as  it  de- 
scribes the  life  of  Marianne  North  antecedent  to  the  period 
comprised  in  the  two  volumes  previously  before  the 
puhiic.     On  this  point   Mrs.   Symonds  says  in  her 
preface :  "  When  publishing  the  former  volumes  of  my 
sister's  autobiography,  it  was  thought  wiser  to  cut  out 
some  of  the  earlier  chapters  describing  well-known 
ground,  in  order  to  make  room  for  those  more  distant 
iouri'.eys  by  uhirh  her  nnnir  h.ul  berotne  known  to  the 
to  ihc  wotld.    iiui  the  utjcxpecteU  success  which  that 
book  met  with   induces  mc   now   to  add  those  first 
£uropeao  journeys,  with  one  through  Egypt  and  Syria." 

It  is  probable  that  these  sketches  of  travel  In  Europe, 
Egypt,  and  the  Holy  L;ind.  from  twenty-four  to  thirty- 
four  years  ago,  will  appeal  to  an  even  wider  range  of 
readers  than  the  accounts  of  Miss  North's  later  journeys 
to  the  furthermost  parts  of  the  earth,  after  she  bad  be* 
come  so  widely  known  as  a  travdler  and  a  painter.  The 
same  freedom  in  style  and  criticism  pervade^  this  as  u  pII 
as  the  former  volumes.  Rricfly,  it  may  be  described  as  a 
rapid  and  graphic  narrative  of  the  incidents  at  travel, 
interspersed  with  lively  obser\'ations  on  peoples  and 
places,  on  plants  and  animals,  and  on  the  physical 
features  of  the  countries  ti avcrsed,  with  here  a:id  there 
historical  allusions  and  reflections.  The  curlier  journeys, 
that  is  from  1859  to  1869,  were  made  in  the  company  of 
her  father ;  and  her  sister,  who  has  edited  these  recol- 
lections of  long  ago,  was  also  of  the  party  up  to  1867, 
and  therefore  well  tju.iiiiied  (or  the  task.  The  rii  st  trip 
was  to  the  Pyrenees  and  Spain,  by  way  of  Jersey,  St. 
Malo,  Rennes,  Tours,  Bordeaux,  and  Pan.  A  stay  of  a 
month  was  made  at  Luchon,  where  Miss  North  madeher 
first  attempt  at  landscape  painting.  Thence  they  went 
to  Barcelona,  Tarragona,  \'alencia,  .Madrid,  Toledo, 
Granada,  Malaga,  Seville,  and  Cadii,  and  home  by  sea. 
This  trip  occupied  nearly  six  months,  and  is  described  in 
le^s  th^n  thirtv  pti^^cs '  !n  far  t,  the  pace  is  tremendous, 
though  the  travelling  in  Spaiu  wii  ncij  ly  all  by  diligence, 
which  was  very  exciting  if  not  absolutely  dangerous 
However,  only  the  main  incidenu  are  touched  upon,  and 
the  reader  finds  himself  in  a  fresh  place  on  every  page. 
In  1S65  and  1866  r.5;\  pt  .ini5  Palestine  were  visited. 
Even  at  that  period  Aha»  Nuith  paiiUed  very  ii.ai.iduously, 
but  a  painting  of  doum  .ind  date  palms,  on  the  Nile 
above  Pbil«e,  is  the  only  one  in  the  North  Gallery  at  Kew 
of  that  date.  After  the  death  of  her  father,  in  i869>  Miss 
Xnrfh  continued  to  travel,  in  order  to  for.;c".  her  los<i  ; 
lirst  visiting  .Mentone  and  then  Sicily.  .Much  ol  lier 
time  was  occupied  in  painting,  thougll  only  one  picture, 
the  Papyrus  growing  in  the  Ciane,  near  Syracuse,  is  in 
the  collection  at  Kew.   All  the  rest,  with  one  other  ex- 

cc[)lion  alluded  to  abo^e.  are  the  woik  of  her  more  distant 
journeys  of  later  date.    But  all  persons  who  have  read 
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the  entertuning  andinteresiiag  descriptions  of  tbeionger 
journeys  will  be  anxious  to  possess  the  present  volume, 

and  will,  we  predict,  not  be  disappointed  with  the  con- 
teats,  should  it,  however,  run  to  a  second  edition,  the 
words  and  phrases  from  various  foreign  langaacn 
scaiterrd  through  the  book  might  be  expunged  or  cor- 
rected It  is  rather  odd  to  find  a  priest  or  monk 
dcjignatcii  li--  "Signor  C:inniinic(t ;  and  an  extra 
syllable  in  Bcleuchlung  does  not  improve  it  There 
i«t  (oot  an  anfertwiaie  slip  in  the  prefoce  and  on 
P-U'c  133,  Elephantine  Islatid  being  referred  to  as  the 
Island  of  Elephanta.  W.  B.  H. 

OUR  BOOK  SHELF. 

Elements  of  l^iyeltolnQ-.  By  James  Mark  Baldwin, 
Professor  Elect  in  Princeton  College.  (London :  Mac- 
mtllan  and  Co.,  1S93  ) 
Uhder  the  above  title  Prof.  Baldwin  has  written  a 
diorter  lext-booie  which, as  he  states  in  the  preface,  ditfers 
ftmn  lus  larger  work,  the  Hamtttook  of  Fsycholof:y  (re- 
viewed in  these  pi^s  vol.  xtiti.  p  100,  and  vol.  xKi.  p.  3) 
mainly  in  its  omissions.  Like  its  larger  predecessor,  this 
book  deals  largely  with  '  .ippcrc  eption  '  regarding, 
erroneously  as  we  think,  the  ?)clcctnc  ^.snthcsis  obser- 
vable Ir.  iiieru.il  l)r>jdui  (s  a,  bomethui^  vshnliy  (iitfc-rt-nt 
from  .u.ythin^-  ivliicil  ia  to  be  found  in  oliier  dep.irtraents 
of  ;!:iitir  i1  knowledge.  "  In  the  physical  world,"  he  says, 
*•  we  linci  no  such  unifying  force  as  that  known  in 
psycholoL  V  Ls  the  activity  of  appei.  L-pi  AUIumgh 
there  is  lUin  h  in  this  work,  in  its  [ircdccessor,  with 
which  wc  are  iu  lic.\r!y  bat  tiiendl)'  dis,\greement,  it 
appears  to  is  to  possess  the  :.;r(,Mt  mcnt  of  ^ivin<^  abund- 
ant evidence  vif  mdependeiu  tliouijiit  anid  tre.xtnieir.-  It 
will,  in  the  hands  of  senior  students,  stimulate  them  to 
thought  and  criticism — such  criticism  as  the  teacher  who 
i»  in  earnest  welcomes  like  a  breath  of  keen  fresh  air. 
The  chief  fault  of  the  book  is  that  its  pages  are  some- 
what unduly  crowded  with  details.  C.  Li..  M. 

An  Introdtution  to  the  Study  of  Geology.    By  Edward 
.Aveling,  D.Sc.  (London:  Swan  Sooneaschein  and 

Co.  1893.) 

Dr.  .\vf.LIXG  has  compiled  a  volume  better,  in  many 
respects,  than  any  of  its  kind.  His  arrangement  of 
matter  has  much  to  commend  it,  and  his  descriptions 
arc  of  the  concise  character  regarded  with  favour  by 
those  who  inclme  to  a  pabulum  consistmg  of  concen- 
trated essence  of  knowledge.  The  book  is  another  of 
that  large  class  "specially  adapted  for  the  use  of 
candidates  for  the  London  B.Sc.  and  the  Science  and 
Art  Department  ExamiAations."  Intending  examinees 
would  do  well  to  obtain  it,  but  the  student  who  loves 
geology  for  its  own  sake  will  hardly  find  the  contents  to 
his  likfaig. 


paper  of  knoirn  and  conspieaousiaportaoce  in  one's 
:  can,  if  necesury,  be  worked  at  and  otUissd  in  olaoit 


LETTERS  TO  THE  EDITOR. 

Editor  dott  mot  Md  himself  respomible  for  opitHiem  tx- 
prtistd  by  kit  (orrttpondtntt.     Ntithtr  tarn  he  undertake 
to  return,  or  to  correspond  with  tkt  writers  of,  refected 
mamuerifts  inttrndtd  /orthistrat^ttktrfvt^HKtvsiV.. 
mtHu  ittdtm  tf  mmtngnum  tommtunentStm, ] 


The  Publication  of  Physical  Papers. 
.\s  mo*t  people  seem  afraid  tu  tr.vr  on  ihi^  ibsciiNShJU,  il  is 
appropriate  for  others  to  rush  in.  I  hive  nai,  however,  anything 
very  much  to  »Ay,  eisc<'pi  U)  that  it  :.r-(ni>  to  l>c  .i  sufjject  ivhich 
in  iti  intcrsectiooal  abpects  li  .suilcil  to  oral  (!l^cass^ m  it  a  meet- 
of  the  Itritish  A«8o<-i;vb  in.  and  121  ihi;  if  the  Bet^littfer  were 
icgalarly  and  in:rlb(;eni!y  transliiu^d  .1  i',iod  deal  of  the  QMMcar ) 
physical  abstracting  would  ipso  facto  be  done. 
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.\bstraclin>;  on  a  Isrgc  sralc  h  diJ^ralt  work,  and  the  Erii;!i»h 
l^uin.!-  icartely  run^  in  tlin;  direction.  Il  seems  to  mc  a  pity 
tor  a  greater  numhcr  of  compcten!  persons  to  Ih'  en^J^ed  on  it 
than  i»  really  ne^JC-.s.iT) ,  and  if  the  '  'terni.ins  .ire  j;o  j%l  cn^JUl;h  !o 
do  it  for  \he  wur]  1.  why  shijuM  wcnot  recognise  ttioir  work  .ind 
tllihsr  11  to  tile  uMiost  f 

It  will  be  atiiwcccd,  st>  wc  do  ;  everyone  sees  the  Beshltitter. 
Ye>,  and  I  suppose  about  half  a  doj^n  c  TcLtively  i;!a:Ke  through 
il.  Not  everyone  LS  capable  of  takiag  m  a  page  lal  Gtiiuan  at 
a  glance,  as  one  can  English,  and,  for  myself,  1  find  that  what 
I  have  half-read  in  a  foreign  tongue  has  a  fatal  facility  for  slipping 
Itooi  the  flNwuy. 

I  need  not  tatoar  the  point,  it  is  simply  this—that  whereu 
a  weighty 

own  ouieet  can,  if  necesury, 

any  orainary  language,  papers  of  uncertain  vslae  or  of  only 
approximate  interest  miut  bo  skipped  aU«getber  unless  they 
can  h-  iVritnmcd ;  and  that  (he  skinuaing  proeeis  In  a  foreign  laa> 
guage  Is  nil p  lisible  to  all  but  a  few  CtvourM physidltSi  whatever 

may  be  the  case  with  chemists. 

If  an  English  edition  of  the  i9«MW/A!rwere  regularly  published, 
the  only  abstracts  that  would  remain  (o  be  done  by  US  would  be 
the  contents  of  WieOemana's  .^nnalcn  and  posilhly  of  a  few 

American  or  provincial  publicaiinns. 

But  there  .irc  other  <|iiextio[i',  be  ides  that  of  abstr.i^jts  :  .md 
chief  among  ibem  is  the  question  of  central  publication  of  all  the 
Engliih  papers  of  impoftanee  which  at  pieseat  are  difficult  to 
procure. 

These  occur  mainly  in  connexion  wttii  t!ie  Societies  of  D  ihliu, 
Cambridge,  »nd  E,dinbur^h.  Few  other  Jiocietics  m  the  lintish 
I  l:\n  ls  c;.i.in  o:  po. , ess  il  n;oiii>poly  over  paper*  pre.c III e'i  to 
ihciu.  Ne-irly  all  except  these  Uirct  are,  I  suppoic,  now  used 
chielly  for  cuntemporaneoat  or  ad  interim  publication,  and  .toy 
serioiu  results  are  commuoicatcd  by  the  author  to  some  central 
organ.  If  that  is  not  to  it  ought  10  be  so.  If  ao  aatbor  has  a 
good  result  which  he  will  not  publish,  be  esa  hardly  be  com- 
pelled. It  om^t,  however,  10  be  dear  that  ssere  print- 
ing in  a  ralf-known  local  jouEnal  is  not  proper 
publication  at  all;  it  is  "printing  for  private  drculattoa" 
Biologists  are,  I  am  told,  viven  to  err  in  thi*  directioo,  each 
small  society  pluming  itself  on  publishing  memoirs  in  order  to 
!  receive  "exchanges,"  a  ghastly  and  polyglot  form  of  literalofe 
which  may  be  cataiogued  bat  can  hardly  be  read.  However, 
biologists  are  dnubtltts  the  best  judges  of  their  o«-n  procedure, 
I  and  what  is  suitetl  to  a  copious  and  readily  illustrated  sul>ject 
I  is  not  likely  to  be  well  adapted  to  physics. 

Coming  to  the  really  central  organs  (whether  general  or 
I  special),  the  Transactions  and  Proceedings  of  the  Koy.i!  Society, 
'  the  P>!if,"-,ifk!ctr!  .l/j>';rr».»r.  snd  NaTlfRE ;  most  British  and 
Colorii  d  i  bviicisib  c.ii;  sec  tfiem  without  Iroubie,  and  the  /'  ..  '. 
i  Ata^.  t!>  m:cii  ail  over  the  world  .Merely  a  few  slight  cha.^ges 
are  needed  in  connexion  with  these  ori^.ins,  I  he  Proceedings 
are  largely  a  ioumal  ot'  the  doin^js  of  the  Koyal  .SrKicty,  am!  as 
I  such  are  not  s|>eci.dl)'  edifying;  to  outsiders.  In  eonscfp.;fi.ce  of 
I  this,  perhaps,  and  alio  111  coascqucncc  »f  the  iiiultila(i..>us 
nature  of  the  subjects  treated  siraultaneoosly,  the  papers 
included  therein  do  not  get  widely  known.  The  Traiuactioos 
ate  all  published  as  separate  memoiis,  so  that  there  need  be  no 
dtflieulty  Ibr  mn  Isolated  worker  not  a  FeUow  10  proeara  acooy. 
If  the  conunts  are  Iredy  advertised.  Bat  I  would  snggeet  that 
the  cost  of  these  sepaiute  copies  and  of  each  namberofthe 
Proceedings,  is  much  too  great.  As  one  not  at  all  behind  the 
scenes,  I  am  ignorant  of  the  leasene  for  this  high  price,  but  I 
should  think  it  might  be  a  proper  expenditure  of  some  of  the 
Society's  wealth  if  th^  poblicatians  could  by  a  considerable 
reduction  in  price,  even  to  n  nominal  figure,  be  made  much  more 
widely  available. 

For  roost  societies  the  method  of  publication  invented,  or  at 
any  rate  adopted,  by  the  Physical  Society  of  London,  seems  to 
me  well  worthy  of  imtt.Mion  Until  this  is  done,  there  remains 
the  question  of  making  the  valuable  papers  which  occasionally, 
or  perhap"!  freiptently,  .ippenr  in  N'ai  UKIC  or  other  weeklies,  in 
the  Tr.insaL'.hjii-s  d  :hc  '  ambridge,  Dublin,  and  Edmbutijh 
Societies,'  and  M>meliiiiei  iii  ihr-  I'r.-jceedings  of  the  Manchesier 
and  other  provincial  societies,  more  accessible  to  foieii^ntfs  .ind 
incidentally  to  ourselves.  I  his  could  be  done  by  ccal[.al  re- 
printing, either  in  a  new  special  publication,  or  in  some  extra 

'  I  1;  I  .1  pr  ir;L..l;y  lucDtiuii  tli«  sriui-iachnkal  Moalici,  «ucl>«»«b» In- 
soi  iiiun  A  I  Ir'  iri  >!  EosiiiHr,,  ttiou«hori<n  it  itdiAcukwdiawtlMlac, 
and  som«  ol'  ihoir  papers,  luu,  mist)!  be  ioctutltd. 
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voloiMflf  aa  tiMtidy  exlttiog  pablicatton.  I  fee!  that  it  ought 
to  be  in  KMM  neutral,  or  non-sociely  ^onniskl,  to  avoid 
•XMsini;  jealoMf.  If  dlhcr  the  Koyat  or  the  Physical  Society 
«(wld  take  the  uaHcr  tip  knd  arrange  for,  tajr,  an  extra  half- 
yearly  number  or  an  extra  annual  volnme  of  the  Phi!.  Mai^., 
the  thing  could  be  done. 

If  ihf-y  coulrl  shn  5t  ihc  'ainc  limi-  amnpe  for  a  pr'nnpt  trantla- 
tion  -in.l  rcjiuhlicition  ol  imj'ur'aut  loici^n  |i^j'crs,  ni:.ay  of  us 
■would  Ir  ^ir.iicful  ;  cash  has  hilherd i  l>tren  ihc  main  <Ii;hL-u!!y,  but 
}>t:.'ha]i.  with  the  abundant  funds  at  present  avaihMc  ncjo^^  the 
Atlaniic,  wc  tti.iy  hope  for  something  luri;c  and  co'.iji(i[>r>liian  in 
llii^  iSirccliun  t>el<ji<_-  Ioivl;  Iruni  uur  CM.licn;iiists  ihiTf.  I  .  r>ri)niernl 
this  to  Ihc  notice  ot  ;hc  Lr.cr^;c-,:c  nccretary  of  the  iiiiiUliiunian 
Institution.  Evi.1)  rliiiii;  icri  il:!^;  to  mitigate  the  miserable  evils 
\  I  of  the  coD('jiion  ul  lunguci  wuulU  be  eminently  welcome,  ami 
whenever  the  whole  earth  has  again  the  happiness  of  being  "  of 
■oac  language  and  of  one  speech, "  I  trust  thai  that  speech  will  be 
Ea(lnb.  Ouvut  J.  Lodob. 

Ths  piUioUioB  of  H  Htpi  of  the  ideMifie  pupen  which 
htn  vffeutd  la  the  EnitHsli  liBMage  durlDg  twrn  a  liniiied 
*  ranld  entail  Miatw  <HIBeidnia.  lit  the  fint  tXatt,  the 
i  of  piisting  woald  be  ooondenhle,  and  it  woold  alio  be 
J  poiaiMe  to  obtain  the  services  of  men  competent  to  yrt- 
Jem  the  taik  without  paying  them  an  adequate  fee.  lathe 
Mcond  place,  a  satitbclorjr  diipit  could  n<>t  ht:  i  .iblished  witb- 
a«t  Iheco  operationoflhemuioiltteientific  sncictics  ;  nndemjr* 
body  who  has  had  any  experience  as  a  member  of  the  govern- 
ing IxkI^  of  any  club,  society,  or  other  institution  is  well  awaie 
of  the  difficulty  of  jjfitint;  a  tini-en  men,  m:\ny  ot  whom  renre- 
*ent  COnrtictiiij;  m!eicvt»,  lo  .ij;rec  ;i;i.jn  any  r.ctinite  <iht:n\L\ 

Still,  !  believe  that  the  foundations  of  a  scheme,  which  would 
t>c  capable  of  development,  nigjilit  be  ooottnicted  on  somewhat 

the  fnllimin^;  line>  :  — 

In  iSSii  ttic  Lon  lun  M:utiemalicai  Society  pniitcd  ;in  imlcN  of 
all  ihc  papct.s  pulsUihcd  in  the  tirs'.  twenty  volumes  thcii 
Proceedings.  The  authors  were  armni^ed  in  alphabetical  order, 
and  iheir  communications  according  to  the  dales  of  publication. 
Thw  index  witi  no  doubt  hn  bnwfht  tap  to  date  ana  reprinted, 
nnd  1  thall  nu^ci^t  (if  I  am  then  •  aieaibcr  of  fhe  council)  that 
■A  indet  of  Mt^wsTf  thall  abo  be  [wiated,  oootittiDg  of  two  parts 
vie  pare  and  applied  mathematics,  arranged  in  at^b^iical  order 
as  regards  subjtd^.  yiovt  if  every  scientific  society  trbkh  deals 
with  pure  and  applied  mathematics,  or  with  experimental  sub- 
jects which  are  capable  of  nwuhematical  treatment,  uould  co- 
operate with  the  London  Mathematical  Society  in  publishing  an 
index  of  their  own  papers,  arranged,  printed,  and  paged  in  the 
same  manner,  it  would  be  quite  easy,  by  a  rearrangement  of  the 
typ*',  I'.i  prin;  r  joint  index  of  all  papers  on  ;he<e  Mtl  jifc:":  whrch 
have  Seen  pul.'li^hed,  during  the  last  twenty  or  thirty  y.  ,ir-,  hy 
like  societies  which  C"-opefi»'if.  Kach  society  would  )ir-ir  the 
expense  of  pcintini;  llie  or.^;in.il  .ndcx  of  its  ',nn  tirocccd iitgs  ; 
and  a  ]-rop'ortionale  part  ol  the  exjicEiic  of  pirintln^  an<i  |)MiiHsh- 
ing  ilic  joint  index,  together  with  the  pi  dr^  detivr-  I  Irom  i:^ 
sale,  would  be  Liurac  bya'id  received  by  each  soviet).  U  will  be 
obaervcd  that  the  above  scheme  only  contemplates  a  double 
iikdex  arranged  according  to  authors  and  Mibjectt,  and  not  a 
tii^ei: :  but  every  one  who  has  bad  allttlc  cspcricnca  in  hunting 
up  papers,  and  also,  I  may  add,  law  cam,  will  appreciate  the 
value  of  snch  aa  index. 

Tbecdhorsof  the  Law  Reports  always  insert  under  the  title 
of  each  case  a  short  paragraph  in  small  print,  giving  an  account 
udhe  points  of  law  with  whiuh  she  case  deals,  from  which  the 
triennial  digest  is  compiled  ;  and  if  scientific  societies  would 
in  future  require  authors  to  adopt  the  same  course,  the  para- 
graph could  be  put  into  the  intlet,  nnd  would  he  invaluable. 
The  head-note  need  not  amount  to  ui  ire  than  a  few  lines,  and 


should  describe  the  ohject  of  the  invest  if; .r.ion  wit! 


ft^termj; 


into  more  detail  th.-jn     .il.solulely  necc^sary 

The  various  rcpiiv!>  of  the  I'.riliih  Association  <n  t;,e  pfogrcS!» 
o.'  dillcrent  branches  of  sCKjnce  contnin  innch  v.il  iable  in- 
foriuiUun,  and  some  of  them  mi[;ht  with  advantai^e  be  printed 
in  the  index  in  a  condense  i  fi>tni. 

In  conciustun,  1  wuulU  ^ugijcjii  ilut  llic  i>uvc[ain|i  bodies  of 
the  different  societies  should  discuss  this  matter,  and  that  a 
committee  of  delegates  from  those  sooeties,  which  approve 
of  united  action,  should  be  formed.  The  d«l«gatia  Mghi, 
however,  to  ha  ptnetical  men  wdUvoand  in  huincH.  and  aUe 
aadwillini  le  dmme  their  time  to  the  consideralioB  of  thia 
^neelhn.  A,  B.  Bassit. 
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Birds'  Methodn  of  Stantla|^ 

The  flight  of  birds  still  presents  several  unsolved  problems. 
1  low  the^  steer,  has  never  been  fully  explained.  With  Ihenakcd 
eye  or,  still  better,  with  a  field  g1a»s,  many  of  them  can  be  seen 
to  use  their  tails,  lowering  the  left  or  rifht  side  according  to  the 
diinetion  in  which  they  wish  toga  This  nse  of  the  tail  as  a 
rutUier  is  much  practised  by  pigeons,  jackdaws,  rookf,  lark?, 
swallowi,  housemartins.  sandmartins,  and  I  believe,  b^  most  of 
our  common  birds.  Gulls  let  down  a  foot  on  one  side  or  the 
other,  and.  no  doubt,  m.tny  other  web-footed  birdo  <lo  the  same. 
Still  a  ronk  01  pir>roii  '.hn'.  ha>  \r,i>  hi--  'ai!  munagesto  steer  '.velt, 
the  chi-f  res  ill  of  -he  loss  being  that  hi-  cannot  stop  su<idenly, 
nor  float  upon  the  ir.  ti  it  nnist  lakie  rapid  strokes  with  hiit 
wings.  What  the;  method,  t)  en,  has  the  bird  of  steering  > 
One  fact  that  he  ns  i:|>nn  this  :i:..ition  can  be  easilv  observed. 
When  a  bird  wishes  r,,  irrri  to  ill.' lefi  hi-  niovc-  llie  centre  of 
gravity  of  his  body  and  :lin',^s  himsell  on  biv  !cfl  iiiit.  the  right 
win.- piiini mc;  iipwaid  and  'be  Ud;  downward.  How  does  be 
throw  hiuucii  into  this  positic-n  Most  writers  say  that  it  is  by 
strihiog  harder  with  one  unnt;  than  theother.  In  turning  to  the 
left  the  right  wing  would  give  vigorous  stroke,  and  so  raise 
the  r^^  side  ol  tba  body  aaose  than  the  left.  At  fint  a^ht  it 
seems  as  if  this  exphmanon  coold  not  he  the  tniemie,  tfame  after 

I  a  hard  stroke  the  right  wing  should  be  lower  than  the  left,  which 
has  only  given  a  gentle  one,  and  yet  it  is  the  right  wing  thai  is 
raited.     H.i*  wc  must  not  be  too  hasty  in  drawing  conelusloiia 

I  from  this,  w  hen  the  down  stioke  takes  pl.ice  the  wingsdo  noC 
descend  far  :  the  body  rises  so  that  the  end  of  the  wing  appears 
10  have  described  a  much  greater  arc  than  it  has  done  in  reality. 
If,  then,  with  thr  ri^ht  winf;  a  mtrch  harlfr  ■stroke  ii 
ijiven  than  with  the  left,  the  ri>;lit  side  of  ttir  lio;ly  will 
ai  once  he  raised,  and  the  whole  bird  will  bic  'hrovv:)  upon  i:s 
left  -side,  while  the  moveiiient  of  ilie  w  in^;  i:s<df  may  not  be 
enough  to  be  tieiccpttbic.  If  bird-  are  w.Ttched  .is  they  fly,  t-ne 
wmi;  >eenis  always  to  he  liit  llie  same  an(;le  to  the  bi/ily  as  the 
oihcs,  iu  that  a  straight  line  connevlmg  ll»e  t4ps  ot  the  wings 
would  pass  through  the  two  shoulder  joints,  or  be  parallel  to  a 
line  passing  through  thena.  Instantaneous  photographs  of  birds 
on  the  wing  seem  to  me  to  liear  thia  out.  One  wing  may  point 
up  and  the  other  down,  but  that  ItthMMgh  lheawa>in(^  of  the 
whole  body  to  one  side  or  the  other.  In  spite  oi  this  thent 
may  be  an  inequality  of  stroke  that  escapes  dMectioo,  and  with- 
out assuming  this  it  seems  on  first  thoughts  difficult  to  account 
for  the  extraordinarily  rapid  turns  made,  for  instance,  by  the 
swallow.  But  sup)>o-ing  that  what  appears  to  be  the  case  is 
really  so,  vix. ,  that  equal  force  is  put  into  lioth  wmgs,  tliere 
remains  another  possible  explanation  of  this  movement  of  the 
centre  of  gravity  to  the  left  or  right  in  turning.  If  a  liird  wishes 
1'  teer  leftwards,  he  may  bend  at  the  waist  towards  the  left, 
.s.  .  much  has  been  said  about  the  rigidity  of  the  bird's  backbone 
that  its  suppleness  at  a  point  anterior  to  the  ilium  h."i*  hern 
overlooked.  I  find  that  a.  s«  allo«  "s  vertebral  column  w  ill  1  e:;  i 
si  thi*  point  fi  as  10  fotui  m  angle  of  ISO  :  in  ihe  caac*  u)  a 
k(  s'lel  is  156'',  of  a  tern  155  .  of.i  Muidmai  tm  much  thesame 
is  in  the  case  of  the  sw  allow,  in  the  case  ol  a  duck  165* ;  >'...  a 
duck  can  bend  n  1:  h  less  at  the  waist  ttiaa  the  other  birds 
mentioned,  and  you  have  only  to  watch  duchs  on  the  wisg  to 
see  that  they  are  very  poor  sweien.  Hhb  Is  but  meagre 
evidence,  and,  at  present,  I  have  not  the  mraos  of  oollming 
more.  Still,  as  far  as  it  goes,  it  seems  to  show  that  suppleness 
of  waist  goes  along  with  the  power  of  swerving  rapidly,  an<l,  a 
priari,  it  seems  extremely  improbable  that  such  a  highly  acro- 
batic feat  should  be  performed  without  calling  into  play  every 
power  hat  is  available.  Direct  observation  can,  I  fear,  afford 
li'ile  help,  since  the  feathers  obscure  any  slight  bend  in  the 
back.  But  the  habit  that  many  birds  hav»— it  can  lo  t  .-.'.ily 
seen  in  the  case  of  gulls— of  turning  their  heads  la  the  due,  u-  n 
in  which  ih^y  w!«h  to  fjo,  sugse^ls  thnt  is  may  be  by  bcnUiiig 
the  vptteljral  column  at  a  puint  wheie  f  would  l>e  more  effective, 
thit  I  hey  luiilie  their  turns,  just  as  a  sliater  change*  ed^e  and 
!lies  off  on  an  opposite  curve  by  ".wayini;  tlic  wci.dit  oi  his 
ihouldeii  across  to  one  side  or  the  olhci,  a  changt  oi  balance 
eHected  by  abend  sideways  at  the  waist.  It  is  certain  that  birds 
do  not  depend  entirely  on  movements  of  the  head  or  neck,  since 
gulls,  for  in  .-ance.  inav  occasionally  be  seen  to  turn  to  the  left 
while  looi(ing  to  the  right  and  vict  vena,  a  point  which  may 
be  made  out  from  hutantnneous  phologmpbs.  I  caniMt  help 
Ibisking,  then,  that  a  bird  avnila  inelf  of  the  supplcneis  of  iis 
walat  10  after  its  hakace  when  Itwiaheato  tnra.  Whether  tbisis 
the  sole  means,  or  whether  at  the  same  time  the  whigy  are  worhed 
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unequally  i>ou  to  conduce  (o  ihe  same  end  U  difficult  to  decide. 
I  may  nid  that  I  have  found  the  requ-red  muscles  at  the  waist 
con^iileraMy  developed.  F.  \V.  lli.ADi.tY. 

iiailcybury,  Hertford,  July  6. 

Remarkable  Hailstones. 

On  Saturday  afternoon,  July  9,  a  very  violent  storm  burst 
over  Harrogate  and  its  neiijhbourhuod,  accompanied  by  remark- 
ably li>ud  thunder  and  most  brilliant  and  almo«t  continuous 
lightnin);. 

A:  first  a  little  rain  fell,  but  it  was  soon  mixed  with  small 
hailstones  about  the  size  of  (leas  of  the  usual  form.  These  were 
quickly  fallowed  by  hemispheres  of  the  size  and  character 
indicated  in  Fig.  C.  .\Iter  a  few  minutes  they  rapidly  grew  to 
ihe  >ize  of  those  shown  in  Figs.  A  and  U,  which  aic  drawn  very 
carefully  to  actual  scale.  Most  were  flattened  oval  <4ii:», 
as  sh^iwn  in  the  two  drawings,  which  exhibit  top  and  side  view 
of  one  hailiitone.    I  went  out  m)self  and  measured  a  gocd 


number  while  they  were  falling  by  putting  them  on  a  sheet  of 
paper  and  marking  their  maximum  and  minimum  diameters. 
These  large  stones  usually  had  an  opaque  spherulilic-like  nucleus, 
followed  by  two,  three,  and  even  a  trace  of  a  fourth  clear  ice 
shell  intervening  with  opaque  ice.  Then  followed  a  broad 
band  of  clear  ice  with  a  few  radiating  air  cavities,  finally 
enclosed  in  a  mass  of  white  gr.inular  feathery  ice.  The  number 
of  aliernating  lainin.x  seemed  to  be  irregular,  and  must  have 
varied  with  that  of  the  different  vapour  strata  traverted  by  each 
nucleus.  The  origin  of  the  type  (Fig.  A  from  Fig.  C)  is  very 
obvious.  The  quantity  that  fell  was  enormous,  so  that  a  lawn 
badly  kcut  was  entirely  white,  with  the  exception  of  the  longer 
blades  of  grass  that  projected.  The  damage  done  in  the  near 
neighbsurhood  must  amount  to  some  thousands  of  pound*,  and 
very  few  arc  the  houses  in  this  town  that  escaped  without  win- 
dows being  broken.  I  did  not  lime  the  duration  of  the  fall, 
but  1  think  it  was  about  an  hour. 

5,  Princes  Square,  Harrogate.      II.  J.  Joh.\&TON-Lavis, 
July  13. 
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A  Substitute  for  Annpere's  Swimmer. 

I  KAVF.  long  been  dissatisfied  with  the  rules  commonly  given 
in  order  to  enable  the  relation  between  the  direction  of  a  current 
and  that  assumed  by  a  magnet  in  its  neighbourhood  to  be  readily 
brought  to  mind.  It  is  a  small  matter,  but  it  causes  a  great 
deal  of  worry  to  many  a  student.  The  vagaries  of  .Ampere's 
swimmer  are  "past  the  wit  of  man."  Prof.  Jameson's  rule  is 
not  bad,  but  is  not  really  easy  to  remember  ;  the  corkscrew  is 
good,  provided  that  you  have  a  liitle  time  to  think  about  it : 
l>ut  I  have  felt  all  along  that  it  ought  to  l>e  possible  to  devise 
something  simpler  than  any  of  these.  May  I  suggest  that  the 
following  may  perhaps  be  found  useful  ? 

If  a  pen  lie  held  in  the  right  hand  in  the  usual  way,  the  pen- 
holder may  be  taken  to  represent  the  wire,  and  the  direction  of 
the  flow  of  ink  (that  is,  towards  the  point  of  the  pen)  the  direc- 
tion of  the  current  ;  if,  then,  the  thumb  be  stietched  a  little 
acrois  the  penholder  it  will  represent  the  magnet,  and  the 
thumb-nail  its  marked  or  north-seeking  pol?.  The  hand  may, 
of  course,  be  twisted  round  into  any  position  to  represent  any 
.  actual  case.  The  same  relation  may  be  still  more  simply  borne 
in  mind  by  dispensing  with  the  penholder,  and  merely  laying 
the  thumb  across  the  forefinger  of  the  right  hand  ;  either  of  these 
will  then  represent  the  current  (flowing  towards  the  finger,  or 
the  thumb-nail,  as  the  case  may  be),  the  other  the  magnet. 

Whether  this  ib  novel  1  do  not  know  ;  it  is  so  as  far  at  I  am 
concerned  ;  but  I  think  it  is  useful.  Al.F&eO  Da.niell. 

.\dvocatcs'  Library,  Edinburgh,  July  13. 

I  The  Jelly-fish  of  Lake  Urumiah. 

In  Mr.  Curzon's  recently-published  work  "Persia  and  the 
Persian  tjuestion "  (vol.  i.  p.  533),  he  writes  as  follows  : — 
"  When  the  wind  blows  on  Lake  L'rumiah,  sheets  of  saline 
foam  are  seen  scudding  along  the  surface,  and  the  salt  is  leA 
upon  the  shore  in  a  solid  efllorescence,  sometimes  several  inches 
thick.  No  fish  or  molluscs  live  in  the  waters,  whose  sole  living 
contents  arc  a  species  oi  small  )tlly  fiih,  which  sustain  the  swans 
and  wild  fowl  that  arc  occasionally  seen." 

When  Captain  F.  K.  Maunscll  read  his  interesting  paper  on 
Kurdistan  to  the  Royal  Geographical  Society  in  June  last,  I 
asked  him  whether  he  could  give  me  any  further  information 
respecting  this  so-called  "jelly  fish,"  to  which  he  was  kind 
enough  to  reply  a-s  fallows  : — "  In  reply  to  your  inquiries  re- 
garding the  existence  of  a  jelly-fish  in  Lake  Urmia,  1  have  been 
going  through  my  notes,  and  find  that  I  visited  the  lake  on 
july  20  at  lis  west  shore,  not  far  from  the  town  of  Urmia.  I 
ttatbed  in  the  lake  and  found  the  jelly-fish  in  great  numbers 
along  the  shores  where  the  water  was  shallow.  It  was  only 
about  half  an  inch  in  diameter,  of  a  greenish-white,  almost 
colourless,  with  a  small  blacic  centre.  There  are  >aid  to  be  no 
fish  or  other  living  creatures  in  the  water,  and  I  did  not  sec  any.  As 
you  probably  know,  the  lake  is  extremely  Mlt,  more  >o  than  the 
Dead  Sea.  The  specific  gravity  is  given  as  flS5,  with  21  4 
per  cent,  of  salt.  The  lake  is  4,100  feet  alnive  the  sea  level, 
and  has  no  outlet.  There  is  a  liritish  Consul  in  Tabriz,  which 
,  is  not  far  from  the  cast  shore  of  the  lake,  who  might  obtain  a 
specimen,  and  would  be  able  to  ensure  its  getting  home  safely 
better  than  any  one  else.  The  lake  is  very  shallow  compared 
with  its  great  size,  nowhere  being  more  than  from  thirty  to  forty 
feet  in  depth." 

The  only  instance  of  a  "jelly-fiih "  or  Medusa  as  jrel 
know  n  to  inhabit  an  inland  sea  is  that  of  the  l.imno<Hida  tan- 
fattjiot;  recently  described  by  Mr.  R.  T.  Giinther  [Ann.  and 
•Mag.  N.  H.  ser.  6,  xi.  p.  274  (iSdS)).  It  woul.l  l>e  therefore 
of  great  interest  to  obtain  specimens  of  the  "jelly-fish  "  of  Lake 
Urumiah  and  a-scertain  what  it  really  is. 

3,  Hanover  squ.ire,  W.,  July  17.  P.  L.  Sci^TE*. 

Racial  Dwarfa  in  the  Pyrenees. 

Beinc.  on  the  Riviera  when  I  received  Kature  of  January 
26  with  Mr.  Haliburton  s  letter  on  the  above  subject,  I  pro- 
posed to  act  on  his  suggestion,  and.  on  my  way  back  to  Kngland, 
to  explore  the  region  indicated.  To  ensure,  however,  that  the 
proposed  exploration  should  not  be  a  wild-goose  ch.ise,  I  first 
entered  into  communication  with  all  the  Hritish  consuls  and 
French  .savants  likely  to  have  special  knowledge  of  the  subject, 
and  more  particularly  with  M.  Cartailhac,  director  of  r./»irAr<»- 
pvltsit,  and  who  resides  at  Toulouse,  "  within  little  more  than  • 
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IwlMay'ii  joumcy  "  from  the  valleys  named  by  Mr.  Hallbarlon. 
1  wn  tevoured  with  inlercuing  tcplics  f>om  all  those  to  whom  1 
had  written  with  Iha  tingle  esocption.  very  curiomly,  of  our 
-conttil  at  Barcelona,  ■  teller  from  whom  you  pabftsnc<i«  and 
wtio  apixars  to  have  been  Mr.  Maliburi<>n^  chief  authority.  A» 
to  the  replies  I  recrivcd,  I  need  only  cay  that  they  so  strongly 
ncgaiived  the  anertion  of  there  IieinK  "  racial  dwarf;,"  though  ad- 
miniag  that  Iheie  are  "  certains  goitreux  tie  petite  taille,"  in  (he 
Pyrenenn  valleys,  that  I  did  not  think  it  worth  while  to  make 
the  {>ro]}osrd  journey.  And  as  Mr.  Ilaliburton  repeats,  in  the 
current  A^ialtc  i^itar/'rh.  the  .i%$ief lions  made  in  Nature,  I 
ferl  Iwjuiid  to  .  .  ic  i1ks'_-  t,ic;s,  tliough  I  may  say  that  1  quite 
agree  with  him  as  to  the  pioUabiiity  of  a  former  wide  distribu- 
tion of  dwaif  race?,  and  should  have  fouitd  Pyrenean  dwarfs, 
had  they  been  discoverable,  m  mo<.?  interesting  relalioiu  to  the 
Li;^urian  giants,  wb"-?'  ^  ivc,  I  hml  t.r  en  explorinc  St  ftaotissc 
I<i>ui<e — the  "  Ked  Kocks  '  of  Gim  nldi. 
Atheiueiuii  Club,  Joljr  iol  J.  S.  StvakT'Cleknic. 


77/E   yOTTlNGHAM   MEETING    OF  THE 
HRI TISH    A  SSOCIA I  ION. 

'P  HE  forthcoming  meeting  of  the  British  Association 
in  Nouingham  recalls  the  year  1866,  when  the  pre- 
sent Mr.  Justice  (irove  presided  over  the  meeting  in  the 
town,  and  delivered  his  epoch-making -iddTess.  Although 
this  was  the  only  meeting  held  in  Nottingham,  national 
conferences  and  anociMions  of  all  kinds  are  constantly 
gathering  in  this  vety  convenient,  healthy,  and  pictur- 
esque centre;  tlie  inhabitants  are  therefore  accustomed 
to  the  enieiiainment  of  gncsts.  The  public  buildings 
will  also  be  found  lo  oiTer  s|)eeia1  facitiiies  for  the  umat 
work  of  the  British  Association. 

The  University  College,  a  large  building  almost  central 
in  position,  has  naturally  been  allotted  to  the  meeting  of 
the  various  MCtions.  The  lecturo'theatres  and  dasa- 
«eanis  of  the  College  provide  accommodation  fisr  all  the 
tections  with  the  exception  of  two,  and  these  will  gather 
in  commodious  rooms  in  the  immediate  vicinity. 

'I  he  vatious  laboratories  of  the  College  are  to  be  de- 
vnred  to  the  exhibition  of  scientific  apparatus  and  dia- 
grams, some  of  which  will  be  used  during  the  meeting 
rorlhe  illustration  of  papers  in  the  sections  ;  and  since 
these  laboratories  arc  very  convenient  for  the  purpo?e 
;irn!  .ire  in  direct  communic.Tti<in  w.lh  the  sc<ti()n.il 
nicciiri^i-rooms,  it  is  hoped  thai  authois  uf  papers  uill  be 
induced  to  bestow  special  attention  to  the  illustr.ition 
of  their  papers,  as  the  illustrative  matter  will  be  |)cr 
manently  on  v.csv  tiimu^^tioui  the  nlCc'Jn;^'. 

The  Corporation  of  NuUmghaiu  not  up.U  i^i.mts  the 
use  of  the  I'niversily  College,  but  also  ^jiv  cs  jitTiuisMon 
for  the  Cattle  Museum  to  be  used  for  the  ronveisajiunc-. 
.i:id  ihfous  open  the  1  \i  h:u;^;e  :is  .1  luncheon  hall,  With 
smokmg-rooni  and  ladies  loom  as  adjuncts.  The  large 
luncheon  room  thus  provided  will  be  supplemented  by  ' 
another  I.^rge  and  convenient  room  in  the  I'niversitv  ' 
College. 

The  lar;rc  hall  at  the  Mechanics'  Instimtion  ujII  be 
fitted  as  the  leceplion-room  with  all  the  usu.il  conveni- 
ences, the  Albert  ilall  being  reserved  for  the  popular 
lectures,  the  president's  address,  nnd  for  a  special  con- 
cert 10  be  given  on  Saturday  evening  by  the  Sacred 
Harmonic  .Society  of  the  town. 

It  will  be  found  on  reference  to  a  local  map  that  not 
only  are  these  various  buildings  easy  to  find,  but  that 
they  lie  most  conveniently  within  range  of  one  another, 
the  extreme  distance  not  exceeding  a  walk  of  five  1 
minutes. 

The  inhabitants  of  Kottinijham  arc  quite  alive  to  the 
duties  of  hospitality,  and  not  only  will  the  officials  and 
working  members  of  the  Association  receive  entertain- 
ment  to  private  houses,  but  the  dubs  of  the  town  are  also 
throwing  open  their  doors  with  one  con««n*..  A  list  of 
hotel  and  lodging  accommodation  is  nearly  ready  for  i 
issue.  1 
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The  local  excursions  include  visits  to  the  Dukciies, 

Charnwood  Forest,  Lincoln,  Belvoir  Castle,  and 
Derbyshire  ;  and,  in  connection  with  these  visits,  hos- 
pitality has  been  ofTcrcd  by  the  Duke  of  Portland, 

the  l>iike  of  Nevvcisile,  !he  Liiikc  nf  U'.itl.ind,  and  the 
iijbhup  i>f  .Sdii: h.weh.  .Many  other  otiers  of  hospitality 
are  .i  1-0  cxpcctcii-  Ini]foi!anl  wnrkn  in  the  town  And 
neighbouriiood  will  also  be  open  for  inspection. 

The  local  programme  and  excursion  li.indboijks  ;ire  in 
an  advanced  stage  of  preparation.  Thti«  will  serve  as 
guides  to  the  public  biiiHiiiL;s  used  for  the  meetings  and 
!!ifl!ca'e  the  hotels  and  lodgings,  and  the  routes  followed 
in  tlic  v.irimis  excursions  .  tlicy  vs  ill  also  ^^wt  infoination 
concerning  the  natur.il  history  of  the  district. 

The  work  of  the  locxl  commiuee  would  be  greatly 
facilitated  if  all  ttiosc  wlio  intend  to  be  [irc.cnt  or  to 
lake  part  in  the  mcciinf;  won'd  conimumcuc  with  the 
local  secretaries,  Guiidhaii,  ISottingham,  ns  sooi^  as  pos- 
sible. 

Without  unduly  anticipating  the  information  which 
will  be  found  in  the  local  programme  and  publications, 
enough  has  been  said  to  indicate  that  the  local  committee 
are  actively  preparing  for  the  reception  and  entertain^ 
ment  of  the  members  of  the  Association  ;  and  it  is  pro- 
posed next  ucck  to  give  some  statement  of  the  more 
serious  work  which  will  engage  the  attention  of  the 
general  meeting  and  of  the  sections. 

Frank  Clowes. 


THE  GREAT  DROUGHT  OF  1893. 

THE  drau^t  of  1893  will  unquestionably  take  its  place 
among  tbe  recorded  events  ot  history,  if  regard  be 
had  to  its  intensity,  tbe  length  of  tine  during  whidi  It  has 
tasted,  and  the  wide  extent  of  tlw  earths  anifiice  It  has 
overspread.  Treating  the  BriliA  Iiinnds  as  a  whole, 
the  drought  may  be  considered  as  embiacii^  by  much 
the  greater  part  of  the  country  for  the  fifteen  weeks  be* 
ginnini^  \vith  ^f:lrch  5.  But  while  copious  rains  have 
fallen  duiinj;  the  past  few  weeks  in  many  places,  it  may 
be  regarded  as  continued  lo  near  the  present  time  in 
many  of  the  more  important  agricultural  districts  in  the 
south. 

The  dioii>,'ht  was  most  severely  fel:  in  ".lie  <oiitliern 
ti;visu)n  of  Icngland.  .md  le.isl  in  tlie  north  of  .Sc  othmd. 
'  )vcr -Scotland,  I-.ni,'l:ind,  and  Irchmd  i;  increased  ill  in- 
tensity, with  pie*,i\  nnifoim  ic^tdarity,  from  north  to 
south.  Thus  the  dcticiency  in  percentages  from  the 
.Tvcra^jr  raint'.dl  of  that  p>orlton  of  the  year  was  30  at 
I.riuc  ,ind  5'j  m  Uciwickbhirc  ;  ;<<  at  Penrith,  and  f>o  at 
1  Hin-f-iic-ss  and  Falmouth,  and  3S  ,nt  Londonderry  and 
at  W.itcrford.  The  len-if  deliciency  at  any  of  the  stations 
<if  tlie  \\  i,-k:y  /I'-  i/y'-c  K,/'.irl  u.ts  i  .it  <  .ienc.irron,  in 
ivob-  shire,  .md  the  greatest  at  Dungeiiess  and  Falmouth, 
.r-  st.ited  .ibi  ve  At  Glencarron  the  amount  of  the  rain- 
fall was  ib  vii  inches,  whereas  it  was  only  o"6o  inch  at 
Dungcness,  o  77  inch  in  London,  o'92  inch  in  Scilly,  and 
o'94  inch  at  Falmouth.  At  places  south  of  a  line  drawn 
from  Cambridge  to  Scilly  less  than  a  fourth  part  of  the 
average  rainfall  of  these  fifteen  weeks  was  collected,  and 
consequently  over  this  large  district  the  effects  of  the 
drought  have  been  most  disastrous  lo  agriculture  and 
horticulture,  the  hay  crop,  for  example,  being  in  many 
places  a  complete  failure.  It  was  altogether  a  unique 
experience,  in  i ravelling  in  June  from  London  lo  Scot- 
lard,  to  mark  the  gre.nt  and  steady  impiovcnicnt  in  the 
condition  of  the  crops  in  the  noithwaid  journey. 

During  tbe  period  the  type  of  weather  prevailing  was 
eminently  anticyclontc,  with  the  appearance,  ever  and 
anon,  in  localities  mote  or  less  lesiricied,  of  small  satd- 
liic  cyclones  with  their  attendant  thunderstorms  and 
rains.  Hence  the  remarkably  sporadic  character  of 
much  of  the  rainfall,  of  which  the  most  remarkable  in« 
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fUnce  wu  a  rudfill  of  1*19  iacli  at  PiiioaMttwii  cm  J  une 
10  Md  00  niavtatBirer  it  aajr  other  of  the  tel^raph 
ctations  of  Uie  Maeoralogieu  OlBce  ta  this  country. 
Vitaxs  local  rain>  of  this  hme^witfa  downpours  of  an  inch 
or  upwards,  were  recorded  OQ  May  17,  18,  20,  and  21, 
and  June  lo.  It  is  also  to  be  noted  tbat  OMOy  thunder- 
storms occurred  during  the  period  unaccompanied  with 
rain,  just  as  happened  generally  in  the  east  of  Scotland 
in  Jjne  1SS7,  on  the  day  of  the  Queen's  Jubilee;  and 
freque-i'Iv  i,a;^i,  drrips  of  tairi  fell,  ijiiite  insuffic;erji  even 
to  wet  '.lie  ;4rojud,  ^ad  sciuered  over  narrow  ps;li,  of  in- 
(;*;ri si'lrr.ible  length.     \'cry  heavy  r.iin~  m:  iirrrrl  r.vcr  t!ie 

eastern  districts  of  Scotland,  pra  '.I'  .ii:  .  ■,enii; n  lUng  the 
drought  there,  on  June  11  and  2-,.  uiitn  thci^c  two 
days  4  20  inches  fell  at  the  North  1-1:  !;c-cr.  ajr  on  the 
I'entland  Hills.  ,  3.-  inches  at  Iv  i-l  i;,  rri  i;ir dies  at 
Aberdeen,  2'o6  intiics  at  Logic  Coldsione,  r:t  ir  li.illater, 
and  nearly  two  inches  at  many  places,  whilst  neralljr  io 
the  west  little  and  ?t  many  plare*  no  rasn  fell  ."a  .ill. 

Temperature  w.i^  phenorr.eu.iil',    .i"id  alT.Oit  rijntinu- 

ously  high  r.  M.ir(  h,  .\pril.  M.iy,  and  June,  specially 
as  re>;ard<i  v\n  tirs:  three  of  these  months.  Thus, 
for  London  the  mean  of  the  three  tnonths  was  4  '5 
above  the  mem  of  the  previous  130  years;  and  in 
lldtnburgh  The  only  springs  smce   1763  with  a 

ineati  temperature  exceeding  that  of  \  were  for  London, 
and  1794,  wbicb  were  respectively  yz  and  4-3 
above  the  average  ;  and  for  Edinburgh,  1779  and  1781, 
which  exceeded  the  mean  by  4  0  and  3''8.  It  14  highiy 
I  rotinp  to  note  that  large  as  theM  figHlCS  atCi  the  Ben 
Nevis  figures  far  exceed  tbiem,  the  mean  temperature  at 
this  high  level  observatory  m  March,  AprUi aod  Mav 
last  being  6''6  above  the  mean  of  these  months,  a  resHtt  > 
due  to  the  prevailinj^  amiejrckmes,  which  10  frequeatlir 
are  attended  there  with  abaormalty  high  tcmperatiurea. 

The  drought  ba<  also  extended  over  nearly  the  whole 
of  Europe,  large  portione  of  Canada,  the  United  States, 
and  other  pans  of  the  glebe,   fn  the  Borth  of  Italy  no  ■ 
livmg  person  recollects  to  have  seen  the  lulian  Lakes  so  ! 
low,  and  the  souibem  Alps  so  greatly  denuded  of  their  1 
snow  covering.   It  is  estimated  that  over  the  wheat-  . 
growing  countries  of  the  wodd  this  valuable  crop  will  be  { 
to  no  inconsiderable  extent  under  the  average.   On  the  : 
other  hand,  in  other  parts  of  the  world  the  rainfall  has  ' 
been  exceptionally  heavy,  and  followed  with  widespread 
di-.;istrous  rioods,  as  in  the  cotton  districts  of  the  United 
States,  and  in  <.»ueensland. 

In  London,  the  total  amount  tif  r.nn  th  it  fcl!  during 
the  no  days  fr.nn  M.irch  4  to  tunc  "       :n(  h. 

Mr.  Symons,  our  bcit  authority  !>:i  the  <|ues;iQ!i  of 
droughts,  enumerates  eight  droughts  uh^rh  li  ne  been  , 
recorded  during  the  present  century.  <  d  tlirsc  the  lon^'est 
continued  was  10;  days,  from  March  ;  \  tu  l  .ne  j -  ,  i  -  u  ; 
and  thus  the  drought  of  the  present  year  is  the  greatest 
iM  the  Uriti^  Islands  authenticated  b)-  meteorological 
rccotd». 


NICOLAS  IVANOVtCH  LOBATCHEFSKY. 

^ICOLAS  IVANOVICH  I.i  HiATCH  i  l  -^KV,  the 
founder  of  Non-Ku<  lidcjn  1  .coinetrj  ,  w.t»  born  on 
November  2,  i: 

Astudent,  and  s^ll3^Cln:elll.^  iitufesnor  at  Kasan,  the 
Physico  -  MatJiecn.itiu.il  .Soi  iet\  of  ;h.it  ititeresliiig 
University  have  dctcrnnncd  to  relebrate  the  centenary  of 
h!>  birth  L>>  fntindiiiL;  .ui  International  prize  for  Mathe- 
matical, and  lu  pauicuhii,  ior  ( ".comet rical  work  bearing 
upon  the  late-bom  but  remark. ible  111  .inch  of  mathem.itu;;il 
science  and  philosophy  which  owes  its  existence  to 
Lobatchefsy's  genius  and  has  earned  for  him  die  title 
of  the  Copernicus  of  Geometr>'. 

A  committee  including  the  names  of  Tchcbyche, 
Poincar^,  Hermite,  Uarboux,  Klein,  Sophus  Lie,  Linde- 
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mann,  Cayley,  Bcltmmi,  Newcomb  Mif..tg-Letfler,  iad 
over  a  hundred  other  notabditics  of  the  matiietiiaticaJ 
world  in  both  hemispheres,  lias  hcen  :i[j[n>intc[l  :o  .assist 
in  carry  ing  out  the  plan, 
j      At  this  time  nf  dsy  it  would  he  supetiiuou-.  ;o  d;laic 
I  on  tlif-  prc-err.ineiit  claims  to  honourable  rccc^Tin.oii  of 
'  one  wlio  has  playeii  a  principal  part  in  reconsUiuLing 
!  the  basis  of  geometrical  tliought  and  re. 1  hied  his  ideas 
in  a  series  of  memoirs  with  a  thoroughness  and  precision 
u  h  n  h  (  .  .lussia  1846  fhafarirrised  as  the  wmfcof  *  a  tnie 
geoniL-ter." 

Any  I  n^libh  matheniaiin.Tn  .ind  it  is  t->  be  hfped 
there  will  be  m.mv''  de^^iro  15  of  co-operating  in  erecting 
this  monument  df  it  m.i\  be  so  called)  to  the  memory  of 
a  great  scientinc  reformer,  may  do  so  by  forwarding  a 
subscription  addressed  to  ProC  Vassilief,  President  of 
the  I*bysico-.Matbemalical  Society,  University  oi  ICasan. 


NOTES. 

\Vt  greatly  icgret  to  record  the  death  of  I>r  John  Rac, 
K.R.S.,  at  the  age  of  eighty  nc.  It  was  he  whr;,  in  1S54,  col- 
lected relics  of  the  iU-fated  Franklin  expedition  in  the  Ei  tlms 
and  Ttrror. 

A\ti  th'  C'vjl  r  i-t  pfnsi  iii'i  granted  duric^;  the  year 
cndii:^  Jar.t;  zo,  iSyj,  wc  r^utc  ^ne  of  to  Mrs.  Dittmar,  in 
coniideration  of  the  services  to  chemic.vl  science  rendered  by 
her  late  husband.  Prof.  William  Ditlmnr,  F.K.S.,  and  one  of 
£yi  to  Mrs.  T.  Wolstcnholme,  in  consideration  of  the  merits  of 
her  husband,  the  late  Rev.  Jowph  Walsienhotme,  as  a  maihe* 
maiieian,  and  of  her  straitened  diciasiaoces. 

Foa  the  eonvenience  of  those  who  wish  to  be  piesent  at  the 
Roduunteil  edebraiion  on  Sstnrday  nest,  a  spedal  train  witt 
leave  Si.  Pancras  for  Harpeoden  at  2.2  p.m.,  returning  at 

5  1  rr;  Ir;  li  i:!iecttun  with  the  celeSratii  ii^  at  Rolhamsietl.  it 
iriiettitiiij;  lo  recall  the  circumstance  lUai  la  the  early  pirt  of 
the  present  century  the  signal  services  rendered  by  Francis^ 
Dtikeof  Bedford,  lo  the  theofy  and  pntctice  of  agncnltnre  were 
recegnised  by  the  ercetioa,  in  Ruttell  Square^  of  a  eollesal 
•tatve  to  his  mem'>r)-.  The  icheme,  in  the  Rfsl  Jastaac^  was 
initialed  b)-  Sir  Joseph  Banks  >hen  pretideot  of  the  Itoyal 
Society,  the  first  meeting  on  the  subject  being  held  at  his 
house  in  Soho  Square.  Subscriptior^s  were  solicited  from  the 
v.irious  agricultural  societies  exiitin;;  .it  tlic  time,  and  from 
private  individuals,  and  the«e  ri  iwcd  in  with  many  expression* 
ofapproval  of  the  object  io  v  cw  The  ^tatac  and  its  pedes'al, 
the  latter  embkmaiiesl  of  the  an  of  hociiaiiidry,  we>e  dssignad 
by  Richard  Westmaoott,  who  reenved  the  snm  of  £6eeo  for  the 
work,  each  subscriber  rcceivin;^  in  engraving  of  the  design. 
An  inscription  records  that  the  titatue  to  the  Duke  was  erecied 
b>  hi^  :'cll')w  labourers  in  the  field  of  agricultural  improremem 
in  gratitude  for  his  aawcaiicd  eodeavoar*  10  improve  the  iheoiy 
and  practiee  of  agricehore. 

I      The  French  Association  fo?  dir  A  ivancement  of  Science 
I  will  hold  its  aasnal  meeting  from  August  3  to  Aapiit  ij,  at 
\  Betaaeeo,  ander  the  presidency  of  Dr.  Boadiaid.  Thcsmhiccts 
for  discufsion  in  different  aeeliens  are  tbevcduiaiGsl  tnetioa 
of  tramways,  the  local  records  fiom  wbieb  •  lorccait  of  the 
I  w-  i  ll.  r  ,  t  a  given  place  can  be  mad<-.  thi-  r dV  .f  humus,  worics 
I  of  commerce,  and  the  admiDistralive  measures  neccssarjr  to 
prevent  the  use  of  unfit  attldcs  of  food. 

Tml  death  is  announced  of  Mr.  Walter  White,  who  for  up- 
ward* of  forty  years  served  the  Royal  Society,  first  in  the 
capacity  of  clerk  and  afterwaids  of  assistant  secretary  wil 
Librarian.    Ur.  White  retired  from  the  tatter  pott  in  iftS5,  aod 
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lun  flMtt  thtt  ticnc  rccLivetl  a  pcniion  from  the  sociely.  Hit 
bcBl  wu  Kteraijr  ratber  iluui  ickntific,  «ad  he  wu  the  »uihor 
of  temal  books  of  holUaf  tniwl  writtcs  in  a  pteaaaat  style 
and  in  ihAt  correct  English  up<m  which  he  alwayt  prided  him- 
*«IJ.  Mr.  White  died  OQ  Friday  last,  in  the  eighty-third  year 
of 


Tkk  aoiHMl  eoacmi  of  the  BritUh  Institute  of  Public 
HMltb  will  he  held  •!  Edfnbor^  from  July  27  to  Augu»t  i, 
under  ila-  i>tesii!cnry  of  Dr.  Henry  D.  Littlejohn  and  the 
Auspices  of  the  Lord  Provost  and  Corporation  of  Edinbnigfa. 

Thb  SodM  Belgede  GAttagie  et  iTIfydiioloAic  htt  wnngcd 

anexcttrtion  of  »ome  interest  for  Auijutt  4 109^  uadcr  tbe  direc- 
lionofM.  E.  Dupont,  tiu  'ipt'cial object beingtoitndjplhehydro- 
logfof  the  district  aroiiin]  I)iii,ir,(,  N.iiiiur,  Kucheforl,  Madave, 
&c.  The  springs  and  surracc-.>lit,'auts  will  be  esamined,  and 
also  the  famous  Grotte  de  Han.  Attention  will  al»o  be  paid  to 
Other  phjrtical  (itfttnres  of  the  diairiet*i  incliMliiig  tbe  fonaation 
of  valky-ieiram  ud  the  ori^o  of  the  low  on  the  pletcnnx. 

The  anaoal  exhibition  of  tbe  Photographic  Society  of  Great 
Britain  will  be  held  at  tbe  Callaij  of  the  Royal  Society  of 
Paiaten  in  Waler-Cdoart,  Pall  Man,  fcooi  Septaiaber  25 
to  November  15.  It  will  be  opened  by  a  MCCplioa  held  by 
tbe  President,  Capt.  Abncy.  The  last  day  Cor  nedviOf  pictores 
ia  September  11. 

Tub  Avpatria  Agricultara)  Colleftt  which  hi^  b?rn  rpbtiilt 
and  greatly  enlaifad,  was  opened  on  Jvly  by  the  May'>r  of 
Cartiil«»  befm  a  laise  and  representative  gathering. 

AsTATtTE  of  Claude  Chappe,  the  intcntof  of  theayiteaiof 
aemaphoee  Mgnailing,  hat  recently  been  erected  on  the 
Bonlevard  Saint  •Germain,  Paris. 

Tkk  Soci64  Indutridlede  Mnlbooie  has  inued  iu  programme 

of  priies  to  be  awarded  in  1804.    Priree  will  be  given  for  works 

«in  tr.c  ci.i:i-ti'uiii>n  of  v.iriun^  (.nlourinj;  matter-,  ini.ird.i;!' -•,  ijyes, 
thu  hMt:i;  i  f  cnl.Hir^,  .iiLoiiKiry,  drugs,  bleaching,  actinometry, 
an  i  ( thcr  ^uSieirt..  In  mechanical  arts  the  prizc-subjecls  relate 
to  building  construction,  steam  cngioei,  moturs,  spinning  and 
wcaiting,  electric  motors,  andtbe  compatatm  advantages  of  gas 
and  declridty  for  lighting  parpowf.  There  are  alio  prises  for 
rabjects  of  oatand  hiitory  and  agriciitlnre,  ttatiitical 
and  historical  geography,  and  the  fine  arts.  Th-  prur^  .ire  open 
to  persons  of  nil  nationalities.  Competitors  sh mM  send  in  their 
memoirs,  plans,  .iml  ■.j  ecimen-i,  ni;i»lviHl  wjili  a  pstmlonym  or 
motto  before  February  15,  to  the  President  of  tltc  Society. 
The  tune  paeudonym  or  motto^  with  the  fidl  same  of  the  eender, 
mn(t  b«  forwarded  nnderiepwnle  cover  at  the  »ame  tiou.  A 
detailed  ptognrnme  of  milijecM  fiat  which  prim  win  be  awarded, 
can  be  obtainec  by  application  10  the  Secretary  of  the  Society, 
Mulbouse,  Alsace. 

Whih  it  wai  resolved  Jut  january  "  That  it  ii  desirable  that 
the  emiaenl  services  «f  the  late  Sir  Ridiard  Oeran  in  the 
advaneeatent  of  the  knowledge  of  the  sciences  of  anatomy, 

zoolo(;y,  and  palarantology  ^KduI  !  In-  commcniaratcd  by  some 
suitable  memorial,"  it  was  coohdentiy  expected  that  there  would 
\\e  .1  ^L-ncroas  response  to  the  appeal  for  funds.  A  large  num- 
ber of  circniara  were  sent  oat,  yet  the  list  pabiished  io  June 
cootuni  the  namci  of  lew  than  300  eontribntot*.  The  dona- 
tiou  tbco  amoratcd  to  /r935<  and  the  amonal  promised  has 
even  new  only  reached  1000,  whereas  the  ooamittee  hoped 
W  n!i-.iiri  Icnsl  twice  th:»t  •jum.  For  those  who  have  come 
Of  ward  ihcfc  is  nothing  but  praise  ;  the  cau<e  of  complaint  hcs 
in  the  paucity  of  subscribers.  Only  300  .iilmircrs  of  Owen  can 
b:  found  desirous  of  giving  concrete  expression  to  their  ieel- 
ittgs  of  regard.  The  fact  is  humiliating,  and,  for  the  sake  of 
British  icieTic*-,  we  tra<;t  it  \\\\\  soon  be  altered.    Of  Sir 
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Richard  Owen  it  can  truly  be  said,  that  among  students  or 
science  "  Many  shatt  eommead  his  naderatanding  \  and  as  long 
as  the  world  endnrelh,  it  shall  not  be  blotted  ont ;  Ms  memorial 

shall  not  dep:\rt  away,  and  Iiis  r..\ine  shall  live  from  Rentrntion 
to  generatioii.  litil  Owcus  greatness  shonld  not  only  be 
.ii  prrti;\tcd  by  men  of  science,  it  should  be  made  V^rtown  to  the 
world  by  means  of  a  toooiumeaL  As  a  mark  of  respect  to 
their  master  and  an  fwt  of  doty,  all  oatarathts  sbonid  add  a 
stone  to  his  cairn, 

Onk  of  tbe  conclusions  ajiivcJ  at  tn  i&iiik  by  the  Commission 
appointed  to  invc^tij^ate  the  action  of  light  on  water  colours, 
was  that  "every  pigment  is  permanent  wlien  eapoeed  to  light 
'  in  va<ue,'  uA  this  ItMlicatcs  the  direction  In  wUdi  experimenia 

should  be  made  for  the  ptcaervaiion  of  watef^awrdnHihiiits." 
Actuated  by  this  expression  of  opinion,  Mr.  W.  S.  Simpson  baa 

devised  a  simple  and  eSfective  means  whendiy  woiV<  of  art  can 
be  isolated  from  the  deteriorating  cfTects  of  atr  and  moisture. 
1  lie  (Jicture  which  it  u  ilesired  to  preserve  is  placed  facedown' 
wards  in  a  shaUow  rectangular  tray  having  a  dear  glass  bottom, 
and  it  then  covered  at  the  back.  The  chamber  fhna  formed  is 
afterwards  exhanaied  by  means  of  a  Speegael  pump,  and  her- 
metically sealed.  Assuming  that  no  leakage  occors,  and  that 
light  has  no  intrlii^ii:  aciinri  upi^n  liicoicnl.  the  picture  will  be 
preserved  in  Ail  i:s  pristine  L'cauiy  ii.T.il  Uie  ctaek  of  JoLim.  To 
te-i  for  !c::tkage,  a  small  manometer,  constructed  on  the  principle 
of  the  aneroid  barometer,  can  be  fixed  to  each  isolated  picture. 
Mr.  Simpson's  idea  is  a  good  one,  and  it  possesses  the  inestimable 
advantage  of  being  applicable  to  any  pkttare,  for  all  that  is  re- 
quired is  to  take  the  picture  from  its  frame  and  fit  it  into  an  air* 
tight  chnrabfr  of  the  same  si?i-  btf'jft-  icptacint;  it.  Shriald  the 
vacuatii  nc:t  m,l:nl:iiri  itt  ici'e^jnty,  ttic  niaiiutneter  will  indicate 
its  imfici  tcci  loni,  and  tiic  ch.ii>il>cr  caneasilybe  txhaustc;! 
It  appears,  therefore,  that  the  method  has  great  possibilities 
bdbieit. 

\V:i  H  regard  to  the  sialinKiil  ma  le  I  v  Mr.  E.  Uoilglai, 
.'\rehii>aid  in  our  issue  of  May  35,  that  the  highest  rainfall  in 
twenty-four  hotira  Was  40*8  inches,  registered  at  Cbirapunji,  in 
the  Khasi  hUls,  a  correspoodeot  writes  to  the  Observer 
u  follows  t— "If  the  Af^w  Pkmttr/  Giuttte  of  38  Jan..  1893, 
is  correct,  the  following  paragraph  establishes  a  still  higher 
record.  On  paiju  5'j  one  reads  :  '  Our  Dera  Doon  correspond- 
en*,  write-,  tin  lanuary  .24.  tSi>j:  last  night  we  had  48  inches 
of  rain,  and  alt  the  hills  are  covered  with  snow.  It  ii  stdl 
raining.'"  hot  this  to  have  any  Sdenti£c  value,  however,  it 
most  be  known  who  were  the  ofaaerven,  and  by  what  ooeaos  the 
rainlaN  wts  1 


TiiEdarationaod  lorm  of  temperature  waves  as  they  occur 
at  Trieate  has  been  studied  by  Herr  Ed.  Maxelle,  and  described 
is  a  recent  eomaMmicalioa  lo  th*  Viensa  Acadamy.  Daily 
records  during  the  period  from  1S71  to  1890  show  amean  waire 

length  of  4-23  days.  The  longest  waves  ooenrred  in  wiRte^ 
and  summer,  the  shortest  in  spring  :iiid  autuinn  at  Trieste,  in 
marked  coniraxl  to  Central  Europe,  where  the  reverse  occurs. 
The  mean  duration  of  increase  of  temperature  was  always 
longer  than  that  of  fsll  of  temperatare,  io  the  proportion  of 
i'39lo  1  'K4.  For  doll  dayi  both  the  pcHodieaiidtbcBpetiodic 
dfaiiaal  wriation  were  of  lem  estont,  hot  hotb  the  awslma  and 
minima  of  temperatitre  oeeorred  earlier  in  the  day.  The  wi- 
ability  of  mean  daily  temperatures  was  different  for  different 
parts  of  the  year,  shuwing  maxima  in  January  and  July,  and 
minima  in  September  and  .\pril.  The  occurrence  of  the  first 
day  of  frost  was  foond  to  vary  between  wider  Umtu  than  (hat 
of  tbe  last  frost. 

The  German  Meteorological  Office  has  issocd  a  volume  con- 
taining tbe  resnlta  of  rainiUl  observations  for  the  year  1S91. 
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iogether  with  a  circular  sutiag  that  nnniber  of  meteorologi- 
cal stations  has  «o  gieatly  increaseil  lu  make  it  advisable  to 
publish  five  volumes  yearly  instead  of  one,  Ktif  if  wlucli  w.ll  be 
devoted  to  the  mignetical  and  meteorological  ob>crvauans  made 
at  the  Observatory  at  Polldam.  The  number  of  rain  stations 
has  increaied  from  35  to  1425  tame  the  oUbluhment  of  the 
oAlee  in  the  year  1817.  In  addition  to  the  lunal  OHntbty  and 
jreartjr  raaiimries,  the  greatest  aoiounU  nbich  ba*e  fallen  in 
■hort  interval*  are  ijiven  for  a  lari;e  number  of  Klations.  These 
values  show  clearly  how  the  intensity  of  the  fall  deece.i>e%  Nvith 
the  duration,  and  that  erroneous  ideas  may  be  obtaiited  by 
estimating  the  hourly  fall  from  that  of  a  shorter  period,  as  is 
sometimes  done.  The  greatest  fall  during  five  minutes  in  the 
7m  1(91  amoontcd  to  '15  tneh  per  minute,  dariac  thtity 
nhmtMtO  ^  indi  per  minnte,  and  durtafjrone  ho  ir  to  -04  inch 
per  minote.  The  greatest  fail  registered  in  any  one  day  was  4  -j 
iriLhc.  >>n  the  Hty  s6 }  >  iUi  or4'>  iaehes  waa  alao  recovdedon 
July  21. 

SoMK  idea  may  be  formed  of  the  rate  of  increase  of  the 
1,1  :  ^jiec;es  of  funt;L  fri>;n  llic  l.ic*  ih.K,  in  a  rr-LCUl  i.:-nc  of 
the  I'rucccdmgi  ol  the  i'tulwielphia  Ac-hIituv  hI  .Su  ences,  MM. 
Ellis  and  Everbart  describe  no  less  than  141  new  species  from 
North  America.  Of  thaae  5 J  belong  to  the  Pyrcnomyceles,  2\ 
to  the  Diicanyotlci*  II  to  the  UradiDcx,  *  to  tiw  Usiikginctt;, 
46totta«  SfkhKropsidc-c,  13  to  the  Ilypbomycetes. 

A  Fi^A  of  Donegal,  by  Mr.  il.  Cbichaaler  Hart,  is  about 
to  be  pnUlshed.  Until  taeent  years  the  nottb-wett  of  Ireland 
had  been  greatly  neglected  by  boianisi*,  and  the  fmbiieatloo  is 

likely,  therefore,  to  be  of  much  interest. 

THt  first  pari  of  MM.  Rooy  and  Poocaod's  "Flore  de  France  " 

is  anm  unLOi!  !o  appear  in  August.  The  geographical  area  nf 
the  w<  L  K  iriL-luiles,  in  addition  to  France  ptujjcr,  at!>o  Alsace, 
Lorriiiiii-,  .>r  1  t  1  :>ic.T  :  and  there  will  be  contprised  a  biblio- 
graphy and  a  list  of  botanists  who  have  ooatribntod  to  our 
knowledge  of  the  flora  of  Fkanoe.  The  flm  volnne  of  M. 
Bonnler's  "FloredeiaPFanee,"  pubii^hH  binder  tlw  nnsfikes  of 
tiM  Ministry  of  PnUie  iBMiuctioo,  i»  expected  to  appew  in  the 
•prtngoflSM. 

Two  recent  numben  Of  tbe  Botanischet  CtMniMaU  (vol.  liv. 
nos,  13  sn')  13}  are  largely  occupied  by  a  review  by  Dr.  Otto 

Kunl.'i-  lit  I  !;-■  •iivciusiiin  <in  botanical  nomcnclav-iir  since  the 
publication  of  his  "  Kevisio  gcnerum  plantaram  "  in  1S91. 

Mk.  Makk  STlKEUr  has  just  ptiblisbcd  Aurlber  infannatiun 

as  to  the  uccuricncenf  lioutders  in  the  coal  measures  of  Lanca- 
shire 1  Trans.  Nfanchester  (leot.  Soc,  vol.  xxii.  p.  321:.  Most 
of  the  boulder*  hitherto  recorded  are  of  quartrile  ;  some  of  those 
here  described  are  of  cryMalline  rock.  I'ctrographical  notes  arc 
given  by  Prof.  Uonney.  Mr.  Stimp  also  prints  a  letter  from 
Prot  E.  Orton  relaiiog  to  ibe  occurrence  of  bonlders  of  vein- 
qdans— not  quartrile— la  tho  ooal  neanifea  of  Ohio  (ae«  also 
Amir.jMim.  Sei.,Jvif  1892}. 

Huui.tiKKs  b.tvc  been  recently  dcwribed  from  the  Kulm  bed« 
of  the  Fraiikcnwald,  by  E.  Kslkowsky  {Zeituh,  Dintu  h.  ^toi. 
Ci  eU.  1893,  p.  69t,  who  think*  that  they  indicate  glai  1  il  aiuun. 
This  explanation  is  not  Mtisfactory  for  the  English  boulders  in 
coal  measitrcs^  the  origiin  of  which  ia  still  unknown 

I'k"!  I  kANK  I'.  ADAMi  has  published  an  interesting 
dcsciiplioD  of  the  Nutian  Uocl;  of  Canada  ("  Ucbcr  das 
Nerian  oder  Ober-Laurentian  von  Canada"  extracted  fiom 
N.  J»krt„  Beilagebd.  viii.,  1S93,  pp.  419-498).  This  forui« 
a  thesis  for  the  doctor's  degree  at  the  Univenily  of  Heidelberg. 
The  Noiian  nicU*  consist  mainly  of  "  anorthosite,"  in  which 
|>Ia^ijcla4c  u  the  chief  c«»aj>tituent,  fcrco-magnesiaa  silicates 
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being  scarce  or  absent,  I  )  tse  rocks  are  intrutivc  in  the  (iren- 
ville  series — the  upiicr  tiivision  of  the  Lower  Laurentiaa  of 
Logan,  who  regarded  the  Norian  series  aa  U|>pcr  Lmrcatlnn. 
Prof.  Adams  ahowa  that  the  aoorthotitet  occur  near  |h«  eaatera 

iedlge  of  Ibe  grant  Avdutan  platform  of  t^mda.  He  compares 
this  with  Ibe  dittribution  of  modem  volcanoes  alon^:  l1>r  <>>!ges 
of  the  Continenlf.  Some  of  the  anorthosite  m  i'4'.cs  arc  of 
I  great  cxtcn'.  ;  ihat  (if  \\\,-_  .'-.a^jiiL-nay  ilislrict  cover;  an  area  of 
nearly  6000  iq.  luilc*,  that  of  Morin  1000  fq.  miles.  These 
results  may  be  compared  with  the  conclusions  already  published 
by  Prof.  A.  C.  LawsoD,  thai  the  Laurcntiao  gneisMS  of  the 
Rainy  Lake  fcgloa  are  intrnaive  in  the  so-called  "Hotoaian'' 
of  that  area,  rocks  which  were  previously  considered  to  be  later 
than  the  Lianreniian.  Piof.  Adams's  iMper  contains  a  nup  of 
the  Aicbican  area  of  Canada  and  a  fall  bibNog^plqr. 

ExniltlfKxrs  on  the  value  of  ammonia  vapour  asadisin« 
feelant  have  been  recently  made  liy  Kigler  (Cmtralilatl  fSr 
/>  :if,  '  I'.'i'ofir,  vol.  xiii.  No.  20).  The  organisms  eni|ili>yr<1 
were  Koch's  cholera  bacillus,  the  typhoid  bacillas,  Loeffler'* 
diphtheria  bacilluii,  and  the  spores  ami  Imcilli  of  antbraa. 
Threads  soaked  in  broth-cultures  of  ibeie  varioua  oiiganisnia 
were  freely  eapoted  in  a  room  filled  with  ammonia  vapovr, 
whiUt  other  threads  were  wrapped  up  in  dry  and  damp  cloths 
respectively  before  l>eing  Kubmitted  to  the  vapour,  and  in  every 
case  conlrcil  thrc.i  U  win-  siirtultane"usly  expised  air  I-  was 
found  that  cholera  bacilli  were  killed  after  two  hours'  exposure 
in  ;hc  ammonia  room,  whether  free  or  enclosed  in  dry  cloths, 
whilst  twioe  that  lime  elapsed  before  they  succumbed  in  moist 
sBrttmatiagt.  In  ordinary  air  they  were  destroyed  ia  thtce 
boura,  bet  tbcy  were  alive  after  two  days  when  kept  ia  mtiMt 
cloths.  Two  hours*  esposttre  in  the  ammonia  vapour,  whether 
freely  .■\[io>!'d  or  in  dry  wrapper-,  si:fficni  ilcsliuy  the 
lypiiuiU  bacilli,  but  in  moist  sut roan-lui^i  ^iw  hours  w.x^  ueccs- 
sary,  whilst  twenty  fuiir  hours'  contact  with  ordinary  air  pro- 
duced no  effect  upon  them.  Anthrax  bacilli  succambed  in  three 
hours  in  Ibe  ammonia  room,  hot  their  eiiiteoce  was  prolonged 
for  five  boor*  when  wrapp^>)  in  dry  clothsi,  whilst  whether  in 
dry  or  moist  sorroundint;-  .t  <l.i>  opo.siire  in  ordinary  air  left 
'.hem  un'.)uclii-d.  ]  h.'.-  ■.|>iiii:.,  hmvcvi.-r,  were  only  destroyed 
alter  litiiii;  ei^ht  hoists  iti  liie  .jiiMimiiiJ,  vajjuar,  and  in  ordinary 

I  air  were  unaffected.  Diphtheria  bacilli,  whilst  »iirv  viri^»  twenty- 
four  hours'  contact  with  ordinary  air,  were  annihilated  in  four 
hours  by  the  ammonia  vapour,  the  nature  of  their  environment 

I  making  no  difference  in  their  powers  of  resistance.  In  came- 
quenee  of  Us  efficacy,  cheitpness,  and  harmless  ebaraetee  as 

reg.inU  fniniturt-  .mi  i  I  v'ling.  Killer  rccomnienda  anmonm 
vapour  as  an  important  means  of  diiinfeclion. 

The  mttrie  aaeaanres  are  in  genera)  use  in  Russia  in 
scientific  literatnre.  They  have  alio  been  adopted  by  the 
Mining  .^dministialioB  in  all  its  pohlicatlono,  while  the  railway 

I  and  water  communications  engineers  are  u^ing  the  decimal 
'  divisions  of  the  Ku^siin  .«J^- >«■  17  Lnglish  feet;.  I'lof. 
I' elrushevskiy,  who  has  advocated  since  tSoS  the  adoption 
of  metrical  measures,  now  gives  in  the  journal  of  the 
RnisiaD  Chemical  and  Physical  Society  his  schcoM  of  metric 
measures,  a«  near  as  potnible  to  the  present  Ruuian  meaauret, 
so  as  to  make  them  easily  acceptable  to  the  papulation.  It  mtisl 
be  said  that  the  general  use  ui  the  iiviiVr  (reckoners,  made  of 
wires  with  ten  beads  on  e-ich  wire,  and  iiii-d  by  all  )>eaiant*,  as 
well  as  by  piiiiiary  !.chiKil>  fm  I  lie  teaching  L.t  ai  iihinetic)  and 
the  decimal  division  <>f  mon<-y  u  nuld  i;re-Atly  facilitate  the  accep- 
tance of  the  mcuic  >yiteiii  in  Kiiiiia.  The  change  ia  alio 
facilitated  by  the  fact  that  the  Russian  jojciiu  it  very  nearly 
equal  to  3  metres  the  t-^nfa  is  neatly  e<|uat  10  the  kilotnelrct 
and  tlie  ./c)/j/;hi  ililTi:i>  Imi;  little  fr^mi  the  hfci.arc.  The 
I  >>ysifm  proposed  by  I'luf.  I'ei rushes >kiy  is  bulb  plain^oad  at 
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once  iotelii^ible.  U  ii  (hat  the  tir.v  la^lnt  shall  be  equal  to  the 
dOttbleiMtraCB'9374orthe  present  measure)  and  that  a  4a// ja^-tVrr 
•qml  to  «M  meue  sluU  be  divided  into  ao  vinkokt  (5  caa.  «k 
•qml  to  i'i248  of  the  ptetcnt  KTfA«it).  Alto  iluit  the  new  vtntm 

■bell  be  e<|ual  to  the  kilometre  (0'<)J74  of  the  present  vtrsla), 
the  rwa//  Jtiiatina  to  the  hectare  and  to  o  v'SJ  '-'f  'be  present 
iitsiattna;  the  big  ciil>i  to  10  cubi,-  rnelrci  ami  U)  1  c)jy6  cubic 
la^^ms  ;  the  small  Vt\iri>xo  lu  tares  and  to  nearly  lour  fifths 
(O'OIJl)  of  the  pfCMOt  tr/i/y(> ,-  the  ij^'  measurt  {1000  litres)  to 
aeirljr  live  (4795)  UAttwiJts  ;  and  Iknally  tbe  kig  fttmd  (500 
gmamee)  cqml  to  t  -ui  Runwo  poondr  It  will  be  teen  that 
tbe  whole  tyitem  is  consistent  wi'.h  the  spirit  of  the  mttric 
syttem,  which  fully  admiti  of  measure*  obtaiaed  from  the 
multiplication  of  tt-.c  nieiric  one«  by  3,  5,  or  l<lh  or  ffOn  tbeir 
divisione  by  the  same  memben. 

Sir.NoK  tliccAROO  KKSi*  bes  commnnicmled  to  the  Reale 

Acc.iclfmi.i ileHc  Scien^;  di  Torino  his  rciults  obtiineJ  Jaiir.^;  an 
invusiijjaiion  uf  ilic  <^iathermatll>u^  puwcf  uf  ctxiuite  for  heat 
w»vcs  .>f  vArio.is  Icn^jihs  lit-  ejiployed  six  different  sources  of 
light,  whose  radiant  heat  was  lenc  through  plates  of  ebonite  of 
thicknesses  WTiag  (rom  o'lz  lo  o  52  mm.  Tbe  thinnest  of  these 
absorbed  as  per  ocat  of  the  beat  mdiated  fmm  an  incandescent 
lamp,  whoee  InniMnis  hemt  hits  were  cut  o'T  by  a  thick  plate  of 
glass.  When  the  source  of  light  was  very  lirii;ht,thib  film  was  found 
to  transmit  a  »m»ll  portion  of  the  »i«t>le  red  ruys.  Sixty-nine 
per  cent,  of  the  dark  tayi  I'lom  the  smoked  ^arf.ice  of  a  Leslie  cube 
conieiiung  boiling  water  were  alisorbed  by  the  thinnest  titm,  and 
tS  per  cent,  by  the  two  others,  thus  showing  that  ebonite  is  less 
ttanapawnt  for  dark  beat  rayi  of  low  refraagibilhy  than  for  those 
more  approadiiiie  tbe  vuible  spectrum.  The  greatest  transpar- 
ency shrjvvn  for  the  dark  heat  riy>  <jn  the  t'orik-r  of  ihi- 
luuiinoas  spcc;ri;in.  I'ac  successive  sulijtit.ition  of  a  hji  imn 
plate,  a  ^;t•JWln^  [ilsllnmn  wire,  .x  l^jciilclli  lA-:ip,  and  an  incan- 
desceoi  tamp  for  tbe  Leslie  cube  brought  about  a  steady 
incfcaee  of  tnnentlttb^c  power  in  all  the  apedesens  of  (iboaile. 

Pk.iF...  n  \kl.jl.l  AMI  SiK\  ::i  M  I  h.ivc  brought  ihcu  eight 
years'  work  un  the  sptxi'ic  heat  ot  wjtcr  tu  ^  kiusc  by  reducing 
tbe  values  obtained  with  the  nitrogen  thermometer  as  a  standard 
to  the  Kale  of  the  hydrogen  thermometer.  The  corrected  formula 
for  tbe  qoantity  of  heat  necessary  to  ralte  the  temperatore  of 
I  (nwmo  of  waiter  fron  o*  to  /*  C,  where  /  It  lewthm    31,  as 
in  the  XtiiMconti  of  the  Reale  Ittiluto  LambardOt  U 
IXW6S80/  -  J78  A  10      -  205  %  10  *fl  + 
*5375  X  10  "r*  -  26  X  io"'*/-\ 
This  fonnalia  ofatdaed  by  eight  dMTeient  methods  and  leveral 
iboaMod  deiermiaatloaa.  appears  npeble  of  aetviag  u  a  reliable 
bails  far  calerinMtrleal  aeience. 

Iirsfarther  note  contributed  to  the  Academy  of  Llnoei,  Aufosto 
tUghl  caBtinei  the  dcKription  of  eapcrimenu  h«  has  condacted 
with  etectrieal  oecillations  of  very  small  wa««-leocth  (see 

N.\it.'i,F,  June  22,  iSr^  ;j.  The  osc ill. I'or  employed  consists  of 
two  small  metal  sphcrtr't  Mirnjuuded  with  oil  and  held  by  two 
rods  of  tbxnite.  rhcsc  a  o  spheres  are  placed  between  the  dis- 
duuqiag  rods  of  a  lar^e  Ilolti  electrical  maehioe.  With 
spheres  4  em.  in  diao»tcr  the  wave4ea|th  of  the  radiation  ob- 
tained  was  20  Cm.)  while  with  spheres  of  1*3  ess.  diameter 
the  wave-length  wss  about  7  cm.  The  resonator  employed 
was  of  a  novel  form  and  was  made  by  taking  a  rectrm^ul.u 
piece  of  ordinary  silvered  glas^  of  ^uch  a  itize  that  its  breadth 
wee  Cl|liat  to  the  length  of  the  resonator  required.  The  var- 
dIsIi  was  then  dissolved  oil  the  back  of  the  «ilver,  and  a  line 
drawn  through  the  stiver  by  means  of  a  diamond,  »o  as 
to  divide  i^'^  v.<\\i  of  silver  bito  two  equal  patli,  and  form 
a  spark  ga^j  l  y  ihis  mean*  a  spark  gap  wai  obtained,  having 
a  breadth  of  between  '<:;c'  .m  l  t>k.  '  th  ia>.in  i  th^  .  J  .\  millimelre. 
Far  radiation  having  a  wave-length  ot  7  5  cm.  the  resonatoi 
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was  composed  of  a  strip  of  silver  3  9  cm.  long  and  0'3  cm. 
broad.  Although  with  these  small  wave-lengths  the  sparks 
eeatc  to  Iw  visible  when  tbe  distance  between  the  oscillator 
and  resonator  is  a  metre,  by  placing  a  paraboKe  sMtallic 

reflector  behind  ihc  resonator  the  sparks  were  visible  at  a 
distance  of  six  metres  from  the  osciHiitiTir.  Using  the  above 
form  of  apparatu-.  iho  .mthiir  ha>  repeated  the  experiments  of 
Lodge  and  Howard  and  others  on  the  reflection  and  refraction 
of  electrical  waves,  he  has  also  succeeded  in  producing  inter- 
ference between  the  rays  reflected  from  two  mirrors  inclined  at 
a  slight  angle  (Fresod's  experiment).  An  Interesring  set  of 
measurements  of  the  transparency  of  various  dielectrics  gave 
(amonRit  others)  the  following  results  : — Ebonite,  paraffin,  and 
ruck  v:ilt  are  perfectly  transparent.  A  plate  of  mica  17  mm. 
thick  absorbs  10%  of  the  radiation,  while  a  plate  of  ordinary 
glass  8  mm.  thick  absorbs  y}X,  and  a  picc«  of  qmrta  Cot  nor- 
mally to  the  axis  S  mm.  {hic\  .ibsurh,  40' '. 

We  have  rcceivcil  the  rir>t  part  of  " 'l  l.c  liovik  .it' the  I'iir," 
by  Mr.  Hubert  Hum.-  Il.nicroft.  U  is  grantlilo;]iicntly  described 
on  the  (itle-pofe  as  "  An  Historical  and  I>escripiive  Fresenta* 
tiott  of  the  Worlds  Sncncav  An,  and  Indostiy,  as  viewed 

through  the  Columbhw  Esposition  at  Chicago  in  1S93. 
I  Designed  to  set  forth  the  Display  made  by  the  Congress  of 
Nations,  of  II'.im,ir>  Achievement  in  Material  1-orin.  s  i  as  the 
niore  sHectually  10  illustrate  tlie  frngre-is  nf  .^I,lnkilld  in  all  the 
De|>artmcnts  of  Civilised  Life."  The  part  of  the  book  before 
u*  deals  with  great  iisirsof  Um  past,  and  the  history  of  Chicago, 
the  object  apparently  being  temnhe  the  story  as  long  as  posslble. 
Both  the  text  anH  ill-i-itrations  arc  exccMrnt. 

A  COLLECTION  of  meteorological  tabtci,  compiled  by  Ur. 
Arnold  Ouyot,  was  issued  by  the  Smithsonian  Institution  in 
iSS^  l^b*  foiutb  editioQ  was  published  in  1884,  and  the  work 
bad  ihcB  flrown  to  a  bulky  tome  of  men  thu  jot  pages. 
Upon  a  demand  for  a  fifth  edition,  PmC  &  P.  Langley  decided 
to  publish  the  tables  in  three  parts:  Ifeleorotogical  Table*, 
Geographical  Tables,  and  I'hysicnl  Tables,  each  independent 
of  tbe  other,  but  the  ihrt-e  f  irming  a  homogeneous  series.  The 
volume  of  meteorological  tables  is  before  us,  and  it  is  of  far 
more  handy  dimensions  than  formerly.  Everylhiog  appertain- 
ing to  meteenkfical  work  appeaia  to  be  eontaiaed  thercm, 
and  the  fact  that  tbe  wenlt  cemea  frees  the  Smlthaooim  luti- 
tulion  vouches  for  its  escellenee.     Oor  attention  has  been 

(lirc-ctL-d  to  3.  on  i>.  23,%.  In  the  list  of  iiici vi >i t>logical 
slatiocs  in  the  Unlish  UJcs  giifeii  on  llisu  p.i^t  \n-  r.n.l  printed 
"  Richmond  ((Jri-zna/trA  Oburzatory),"  51  .'O  N  ,  long, 
o"  of.  The  first  word  should  be  omitted  in  future  editions,  for 
Greenwich,  and  not  Ridimond,  is  obrionsly  referred  to. 

Ni-.Ki  fcEN  charts  of  the  "  W.i  of  Wight  and  Solent  rides," 
from  f  oftland  Bill  to  the  Owers,  have  been  prepared  by  Mr. 
T.  C.  C.  West  and  Mr.  F.  Howard  Collins,  and  are  pubbslied 
by  Mr.  J.  D.  Potter,  Pooltty,  L.C.  They  show  by  means  of 
arrows  the  direction  of  tidal  streams  at  all  houi«,  and,  at  some 
places,  for  half  hoors  of  the  tides.  The  rates  given  are  for 
sprinii  tide.*,  but  those  for  neap  and  average  tides  caa  eailly  be 

i  estimated.  The  cliart>  are  cxi  ellcntly  <fnt;t.\\e  ;  frotu  an  .\d- 
miralty  chart,  and  thearri>w  >  nrt-  placed  m  accotdince  with  the 

I  information  contained  inthe  "  Clianncl  !'il.<t.  They  arc  issued 
in  an  extremely  compact  form,  and  to  the  yachtsman  of  the 
Isle  of  Wight  district  most  prove  invalttable. 

"EvuLurm.N  a.nd  Religio.v,"  by  Mi,  A.  J.  I^a.ison,  has 
been  publiihcd  by  Messr-'s.  Swan,  S<jiiiit;i,i.lieia  .lud  Co.  The 
first  three  chapters  of  the  book  are  concerned  w  ith  the  doctrine 
of  evolDtioo,  and  the  remainder  deal  with  theological  matters, 
while  the  whole  has  been  written  with  the  laudable  object  of 
bringing  about  a  reconeiilation  between  religion  and  scienee. 

'  May  the  truth  prevail. 


Digitizer 


300 


NATURE 


[July  a;.  i«93 


MtssRS.  West,  Newma?*,  4  Co.,  have  ju»i  pnbtUhed  a 
book  by  Mr.  S.  T.  Dutm  i«;  the  flora  of  Soaih-We»t  Sorrey,  in- 
dodiog  Doridqg,  Goddmiag,  FaialuuD,  and  Hailenete.  The 
IwtlloniiiclWKiigtliisdHaictwwBicwCT'f.daiediKs.  AaodMr 
OMnfy  flora  is  in  preparation  bjr  Mr.  W.  H.  Bccfay.  It  need 
•caroely  be  said  that  Mr.  Dtim's  little  book  ii  not  istended  to 
take  (be  place  nf  thc^o  more  complett  flom*  Imt  itwillMTre 
a»  a  por?aMo  licM  ijnitic  to  visitor*. 

The  *Qciium  iaii  of  the  as  yet  little-known  (^>erch(onritc  add 
has  been  isolated  by  Dr.  C.  HaussemilMia  ia  the'sute  of  well- 
defined  ay«t»l«,  md  it  docribed  ia  »  ooamaiiication  to  the 
carnnt  aamber  of  the /tunuti  fiir  PrnktittkM  CkmU.  The 
po»tbiIity  of  the  exi»tence  of  an  acid-forminc  oxide  of  chromiam 
higher  than  the  trioxide  CrO.,  has  formed  a  sabject  of  discussion 
for  many  j-r.ir;.  I",  wis  Ion.;  c .n - :'li:r-:l  thr»t  llir  deep  blue 
coloration  protiaced  upon  adUmg  hydrogen  peruxule  to  a  solu- 
tion of  chroinic  acid  was  due  to  the  formation  of  the  hydrate 
of  a  peroxide  of  chraminm.  Both  the  fint  ofaMrvet  of  this 
ksteneitiiig  renclion,  Bamsirill,  and  Aicher  in  n  tnbsequent 
memoir,  con^^i'lErcd  the  ponMode  to  po^ess  the  composition 
Cr,0;,  corrc»{Kj)idxag  to  the  btptoxldt  of  manganese,  Mn.O; 
present  in  the  pemumganates.  Kairley  ha^  since  attributed  to 
the  blue  compound  the  composition  CrO,. 3ll,0.  i,atierljr, 
however,  Mois«an  has  adduced  evidence  in  support  of  the 
tlMU  the  tnbetMice  i>  notbiog  nore  tb«n  n  molcadaf 
of  ehroaiie  aolqidiide  wHh  hydmtm  pcresid*,  CTO^H^Of 
The  work  of  Kinnminnn  \%  therefore  pnrticalarly  interesting 
a>  chowimc  that,  whatever  may  be  the  Inth  concerning  the  blue 
compound  al.yve  rr_fr:rrc.i  I'j.  a  higher  acid  of  chromium  is 
capable  of  cxi>trric<r.  .Muieayer,  it  is  not  without  loaie  sigoiA- 
cince  that  the  formula  of  the  anhydride  derived  by  tl.iu«ser- 
ouuio  from  the  aaaljraet  of  his  sodiam  salt  coiacidea  with  that, 
-CfO«.  anributed  hf  Fatrlejr  to  the  oxide  pmcat  ta  the  blue 
coapoondi  UitaiMtniaaiiiods  thai  when  (odium  peroxide  is 
added  In  tmall  qoaatltieiat  atime  lo chromic h y< I i.t:;;  ta>pended 
in  .1.  -.m.iW  <|iju;)^ily  of  ^vater  ;i:vl  ini^ni-iined  at  a  low  lempera- 
luic  I  /  incans  jf  an  ice  tjiih,  a  ^uiuewhat  violent  reaction 
occurs,  rcnilrriri^  ci:i  t.int  .i.;ttalion  necessary;  the  chromic 
hydrate  dissoiveii,  a  l>r  >w:n<.h  yellow  solution  being  produced. 
Wbenthb  liquid  isal!  wc  i  1 1  ^uud  undtttatbad  f0(  a  time  in  a 
cold  m.itn,  brilliant  btowoiab  red,  ttaaapnnat»  nonoclinic 
crystals  sepantfc  These  Cryttab  are ,  fonnd  npoo  analyiis  to 
p0kSe>s  the-Cum|)osition  Na,Cr,0,3.  iSH./J.  They  rapidly  elBor- 
escc  upon  exposure  to  the  air,  falling  to  a  blown  powder.  They 
lose  the  wH-jIc  ol  tli.ju  wa!i-i  of  cry^r.illi iation  when  placed  in  a 
desiccator  over  oil  ol  viiriul  or  when  heated  to  loo'.  At  a 
lemperaiure  of  I}0*  l^u-y  r-tplo  lc  with  some  violence,  leaving 
behind  a  qnaMitjr  of  Mdium  chronate  miaed  with  iodiam 
hydme.  The  anbydrona  mlt  ia  lolombly  (tnbtc  nod  it  only  very 
slowly  aitaclced  by  cold  watcf.  Hot  water,  ho«cver,  iaraedi- 
aiely  decomposes  it  with  formation  of  a  sointion  of  sodiam 
chromate  and  sodium  hydrate  and  libeimlion  of  three  nolecalar 
equivaienis  of  oxygen  gas. 

Ne^rA*  -t-        -  nNaiCiOi  +  iNaOH  3O,. 

.Analyses  of  flu-  -inliyiniij>  salt  i^ree  with  the  formula 
Na,CrjO|v  iodiwang  an  ai^UyUrulc  yf  the  composition  Cr,0|, 
or  CrOg.  It  is  most  interesting  that,  upon  the  addition  ofdilulc 
saiphnric  acid  to  the  salt,  the  deep  blue  coloration  atwve 
alliidedlois  at  once  produced,  as  if  it  were  due  to  the  formation 
of  th*  acMi  the  hydrate  of  CrO^  In  a  fete  minntct  oxyflen 
commences  to  be  evolved,  and  chromic  snlphaie  it  formed  ia 
the  solution.  Alt^iitie^  arc  practically  without  action  ufton  (he 
salt,  which  would  tbu>  ,iji|".ar  !o  be  stable  in  alkaline  solution. 

NOTKS  from  the  Marine  Biological  Station,  Plymouth.— Last 
«€ek*i  captnrcs  iodode  n  colony  of  a  tail  (li  ioi.)  variety  of  the 
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Ilydroid  Coryne  vtrmnularis,  Hincks,  the  Polyfimn  PfjUe'UM^ 
eckiHala,  and  the  Tunicata  Phallutia  mjm  ■  I  '.ii/i  and  .tm.fi* 
4tfrata.  An  incnrsioa  of  the  Cladocera  Padom  and  Evadme 
hat  eharacterited  the  floating  fimna ;  and  with  tbcie  hm«  beca 

uken  Cirrhipede  NaupUi,  Cy^h.'Hauta  larvae,  and  conadeet 
numbers  of  minute  OMia  medusx.  The  following  animab  are 
now  breeding: — The  Cfph,TlM]iod  Sffiioia  a:  :n.'i:i,  the  Mala- 
coatraca  Chtiura  ttrthrans,  LimiMria  Ugncrun  and  EM^a^urms 
PrMimmitii,  mod  the  Ediiooderm  Etkimut  4mrtMt. 

'I'.'t;-.  .i<i:l;-.i:iri-i  to  i.hc  .'oologici;  Society's  tiardeni  daring 
the  past  week  include  two  Gteal  tagle  Owls  \IJuh<i  manmw), 
Europeta,  preseated  by  Lord  Hill ;  two  Barbary  Turtle  Doves 
(Turtmr  rucrnu  var.)  from  the  Pescadote  Isiaods,  China, 
preieatcd  by  Mr.  Theodore  A.  W.  Haaeeii  C.M.Z.  S  :  three 
Giant  Toads  {fiu/t  mMrimu)  fnm  Bnuilt  preteated  by  Mr. 
Adamxon  ;  a  yetlowchcekcd  Lemnr  {Lemur  lantktmfsfax) 
from  Madagascar,  a  Banded  Ichneumon  [UtrpdU,  /a  ct^tus) 
from  West  -Africa,  deposiled  ;  a  Black  .K^it  (Cy)u^pitknu;  Hi^tr) 
from  the  Celebes  ;  two  Black-headed  .Mynahs  iltmtm'Hu, 
pagtJarum),  two  Manyar  Weaver  Birds  (PWfui  maity  ttf,  two 
Red-headed B«ntinCl(£'w^''M/M/«o/i>)  from  India,  purchased  i 

(WO  Dombticaa  Galla  (Zansr  dmimiaui  bred  in  the  Gardenia 


0(//t  ASTROXOAfJCAL  COLUA/X. 

The  Discovfry  of  1  HR  Ntw  Comet.-  The  new  comet 
seems  to  have  been  notH  hy  x  rmmbet  nf  o*>servers_before 
they  ha 4  seen  its  dist  Ai  ry  .inr.oi;n...-fl.  Mr.  Edgar  Rlchlfds 
writes  to  us  a-;  MInw,  in  a  lellci  (ia'cd  July  13  :-- 

"  On  Sun  i.i)  U-t,  the  vlli  in^!.,  .it  o  30  p.m..  the  members  ol 
the  Aslronotny  (Jut',  cinTipiHcd  ol  s  .-vcr.!!  of  the  lady  gue*lt  of 
the  Cliff  Il  'usf,  MinncwssKa,  ,  '  .S.A.,  saw  in  the  nurth- 
w«tern  htavcni  a  iiios"  biiliiaril  comet  with  well-detined 
nucl<  11'-  ati.l  liri^lii  Mil.  The  comet  was  in  the  constellation 
I.yn*,  and  Us  laii  extended  towards  the  North  Star.  Its 
motion  was  very  rapid  in  a  south-westerly  direction,  .-lod 
the  tail  was  inomenlarily  increasing  in  length  as  lonj;  at 
(he  comet  was  visible.  The  CIno  laflien  from  the  dia- 
advantage  of  not  possessing  a  ^ood  tdiKDpe,  SO  obfenm* 
tioos  have  to  be  made  unassisted.  No  notlee  in  the  newsp.ipets 
of  such  a  comet  having  been  seen  tad  aoted,  the  ladies  were 
filled  with  enthusiasm  to  be»  as  they  tnpposed,  its  hr>t  dis- 
coverers." 

"  Monday  night  the  comet  was  found  to  be  near  the  feet  of 
the  Gieat  Bear,  and  much  diminished  in  bHIIiaaey.  proving 
(hat  it  wai  rajiidty  receding  from  the  earth." 

It  seems  desirable,  for  the  sake  of  comi  i.iry  hi-tmy,  to  give 
the  following  translation  of  a  note  by  M.  Tisstrau.l  in  C.  'nttei 
KcHiius,  No.  3. 

"On  iHr  lO'h  jnly  Ian!,  in  ih«" mnrring,  1  received  a  telegram 
from  M-  ',>j'-ni.-(.'t    of  ilir  <if  'he  Juvisy  Observatory, 

annousitJiii;  ;liai  lit  haJ  ilir  [  rcM.-i;.*  nii^hi,  the  evenirg  of  the 
9(h  July,  discovered  a  hriglit  t  >  ::-  t,  visible  to  the  naked  eye, 
whose  approximate  co  ordinatcs  he  gave.  I  at  once  (lansmiticd 
atdcgtam  to  KieL  The  foUowiog  morning.  Inly  II,  there 
came  a  leleeram  from  Kiel,  announcing  that  the  comet  bad 
been  seen  on  Jnly  8  at  Utah,  U.&  A.  by  Mr.  Rordame.  It  is 
tlwrefore  certain  that  Mr.  Rordnne  has  discovered  the  comet, 
but  that  M.  Quenisset  h.is  announced  it  &m.  Peihapa  it  wiU 
be  coavMtieM  to  call  it  the  Rordame-Qwfnitset  comet ;  there 
are  aaalegont  precedents." 

COMKT  FiWLAV  (1M6  VII.).— The  following  is  the  e(>hemcrit 
of  this  emnet  for  the  present  week  :— 

ISh.  Puru  dUiitu  Ttmt. 
R.A.Cst^] 
n.  n.  t, 
5    I  t3'6 
S  16-9 

9  35-$ 
13  4«  "3 

17  56  2 

a6  616 
.     5  3»  9« 


July  2 

30 
Aflf.  1 

a 

3 


+ai  47  3»« 
ai  56  13-6 
M  4  •? 
aa  It  $6*4 

12  19  61 

32  25  4S'6 
aa  3a  4*6 
aa  37  S4  4 
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Changes  in  the  Spectri'm  >f  6  Lvr  t;.— At  the  Pulkova 
Obwmiory,  tbe  mw  tpecirotcope  has  been  adapted  to  the 
laiB*  refnetor,  and  UMog  navy  of  the  stellar  photographs 
•IiWdy  obtwned  W*tiBliiieof  f  Lyrx,  the  chances  in  which 
me  described  by  Betapokkjr  la  lira  /aB«  munbci  oi  ibe  Mtmne 
Alia  Socitid  Jf^/t  Sptttr9K«^tti  Aa/Stmi.  The  taaatiim  of 
poaition  of  the  lioe«  were  made  relatively  to  the  solar  lioci  by  ; 
•aperpoiting  a  tolar  spectrum  on  that  ot  the  star.  A  general  ' 
examuMiion  o(  the  plates  ahowedthe  following  details,  the  most  ' 
raaiarkable  line*  beioc  Dj,  S01-41U1,  492^  F,  47I#<Mi  A-i^nn, 
447uii-  F  con  sixted  nearly  always  of  t  wo  brilliant  rays,  one  of  w  hich 
'.vrj,i;j  iiHai'pt.ir  or  ticcime  very  dim,  and  between  these  could  oc- 
casionally be  ieen  a  daik  line  ;  in  the  vicinity  of  V  occasionally 
is  seen  also  another  dark  line.  I  !ie  analysis  of  the  changes  in  the 
bright  F  line  indicntf's  that  i?-.  [lii)ilici(y  depends  on  one  nr  holh 
-jf  th-  liark  linc^,  nr  in  other  won.!-,  that  wc  have  here  .\  l:<ic  of 
»«perpo*kion  of  the  bright  an  i  hnk  luit-i  I'he  period  is  neafiy 
of  13  days'  duration.  Ar  ilie  priiicu  a;  iniiiimuro  of  the  star,  the 
bright  F  becomes  single,  ihc  daik  une>  being  situated  one  on 
tbe  edge  and  the  other  alone.  At  the  maximum,  F  becomes 
doable,  but  the  compooent  on  the  violet  side  is  very  thio.  At 
wcoadaiynininwai,  FiadoaUeaad  symmetrical.  Uttle  change 
take*  fiiaoe  at  tbe  followiac  maximum,  the  compooMit  on  the 
led  side  being  a  little  thinner  than  the  otikWi  after  thia  maxi- 
mum It  becomes  a  dark  line. 

With  regard  to  tbe  dafk  F  liaa,  IL  Bdopoltky  says  that  this 
■eemt  to  contist  of  tfm,  Imt  it  is  aeMeni  that  they  are  separated  -, 
it  is  suggimlcd  tl»t  a  woood  ny  may  mask  the  chai^M  in 
wavelength  of  the  olbcf,  tbna  a«eoiiiilla(  for  Ike  in^lar 
changM 

The  licliiini  hne  uniier^;i>es  two  changes;  sometimes  it 
dis»ji)ie-it>  .Tltvij;elhi-r,  nhilc  at  aihcr  (imM  it  appears  double.  • 
It!  pcrio..!  of  [ti!|iliLi:y  i-^  :  il.iwii  .is  7  dtyi.  The  gtouji 
442-447^^  u  ilelirn-ii  .is  .cry  tiniiplicated,  and  presents  the  same 
changes  as  the  F  hnes.  c  nsis-^ng  of  dark  and  bright  lines  and 
changing  their  p r>siiion>  ]i!<e  iht;  components  of  the  F  lines. 
Thi.  j)i>|n;i  u  '.•■im(iiui .e<l  by  .1  Hi.T^r.itii  shuAui^;  the  positions 
of  the  star  in  the  curve  of  brightness  at  the  time  of  exposure,  and 
alio  bj  copica  of  satrccal  of  the  apccua. 

The  VARfABLc  St.\r  Y  CvtiNi.— .^mong  recent  papers  on 
variable  stars,  that  by  Prof.  X.  C.  Duner  on  the  elements  of  the 
vaiiaWe  itar  Y  CygnA  m  of  great  importance.  {Af;/^/. 
KitntttMt  AtadMuem  FttkamtlUnfcr,  1892,  No.  7).  This 
■tar  ia  of  the  Al^ol  type,  and  ita  variation  i«  limited  Marly  ex- 
dtuively  to  a  amall  portion  of  iti  period  during  whi^  it  deaoends 
in  a  few  hourt  ton  ainimom,  to  regain  in  about  the  same  time 
its  ordinary  brightnCM.  Srace  its  dincovery  by  Chandler  in 
18&6,  it  has  been  very  constantly  observed,  and  it  is  perhaps  on 
this  account  that  Prof.  Duncr  can  give  such  .1  complete  story. 
Consiilering  the  odd  and  even  minima  separately,  he  deduces  a 
formula  which  gives  very  small  values  for  the  residuals  obtained 
from  the  observed  minuf!  calculated  times,  and  to  pa!  it  shortly  he 
is  led  to  the  ctHul'.isi.sti  ih  i'  ihe  star  Y  Cygni  onii^N  of  two 
stars  of  equal  magnitude  -m-l  I  .iit;hlne»s,  moving  in  an  elliptic 
orbit,  the  plane  of  which  pa^.,e^  ihroogk  the  sun,  and  whu-r  iii;c 
of  apsides  mat?*  ar«  .ir(.;lr  .iiih  Ihe  line  of  sight.  The  lioje  i>f 
revolulion  is  •  .l.iy-  j  ;  liours  54  minutes,  4j'26seconds.  Ftuf. 
Duoer,  at  tr.e  L\aci  end  of  this  paper,  gives  tbe  ephemeris  and 
tables  of  interpolation  of  the  liflMa  of  the  odd  and  even  cpochi 
in  Paris  mean  lime. 

Nkw  DlTXRMIKATIOiN  OF  THB  COKSTANT  or  UVIVUSAI. 

Attraction.— A  new  and  oc^ghial  meihad  of  determiniac  tbe 
matt  and  density  of  the  earth  was  deKribed  in  onr  iinie  of 

July  13  (p.  J51). 

The  following  further  information  on  the  same  subject  is 
interecting.  The  itnt  experinenti  gave  for  tbe  ralae  of  K— 
the  comtant  of  gravitation— 

K  =  6-So  •<  10  I 

Determining  tbe  maas  of  the  eanh,  by  substituting  this  value  of 
K  in  the  faruala  I 

when      and  K  represent  the  man  and  fidin  tof  the  oarth 

retjxctively,  and  where  I 

g  a  981  and  R  B  6  37  >i  10*  «entlmetf M( 
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the  valne  obtained  was 

whence  the  denttty  of  the  earth  was  fonnd  to  be 

D     s  -41. 

We  here  enumerate  the  diffiereat  value*  that  nre  poiMiB  with 

regard  to  the  earth  density^ 

Plumb-line  at  Schichallien  (Maslcelyne  and  Playfatr)  471|  ' 

,,        Arthur's  Scat  (James)  5'3I« 

Pendulum  at  Mont  Cenis  (Carlioi  and  Giulis)  .  .  4*91 

Harton  Coal  Pit  (.\iry)  ^'^5 

Torsion-Balance  'r.tvc'nfli<h,  1798)  5-48 

M  l-^ei'-f',  I>^i3)  5-4*} 

„  (Daily,  184JJ  5-^6 

(Conni  tad  BaiUe,  itya)  .  .  .  .  S'S  -5*5* 

The  Coronal  .KTMosrnERE  of  the  Sun.  — Pr  i.  l.in  sen, 
in  Compiei  Koidiis,  No.  2,  for  July  10,  communicate  an  Inte- 
resting note  on  tbe  history  of  facts  which  have  demoMliatcd 
the  exutence  of  the  coronal  atmosphere  of  the  sun. 

Vaki.\Ii;.i.  .si  .vks.  — In  the  .  iiliviwrnical  Joutiial,  No.  J99, 
.M.  Paul  Ven  lcll  ]mfi!isbes  more  ohwrvations  of  the  maxima 
and  !:iinim.i  i;f  vaiiaiile  st.ii>.  ,\tni>ng  .(iinc  of  those  referred 
to  are  V  Ophiuehi,  .\  Cjgni,  T  VuIpeceUi-,  X,  W,  V,  and  U 
.Sagitlarii. 


OEOGRAPHICAT.  X^TE^ 

The  Time'  has  reoeivef!  the  following  ;e!e;^rani  from  Dr. 
N.^ll^en,  <l.lle-i  Uerlcv.iaj;.  luly  .3  1.  lierlcva.i;;  is  .ibiji;".  sivly 
miles  west  of  \',iril  i,  on  the  north  coist  of  N'orw.iy  :  "  We  :ite 
leavin;;  V.arii.i  fur  \  iiijor  .Str.iit   liclwecn  •  I.l.iml,  s 

of  Nova  idemliU,  luid  llu-  cuas'  uf  RKssi.ii,  where  thirty  -leiigo 
dogs  will  be  waiting  for  us.  We  then  iiroceed  along  the  >il>ei- 
ian  coast  eastward  past  Cape  Cbclyu^km  to  the  Oleneis  river, 
near  the  Lena,  where  another  twenty-six  dogs  will  be  waiting 
for  us.  We  then  turn  northwards,  and  hope  to  reach  the  west 
coast  of  the  New  Siberiain  Islaads  in  tbe  end  of  AoigBit  if  the 
ice  it  not  bad.  The  ktctt  information  aboat  the  ice  condi- 
tions in  that  quarter  is  favooable.  We  then  proceed  direct 
northwards  until  we  get  fast  in  tbe  lee.  If  we  meet  with  new 
land  we  shall  follow  along  its  wett  Goatt  northwards.  When 
there  is  no  more  open  water  wv  ilui)!  allow  the  /VitM  to  drift 
with  the  ice.  Everything  has  gone  on  well  up  to  the  present. 
The  Fram  is  a  splendid  strong  ship  and  will  stand  the  ice-prei- 
sure  well.  She  is  rleep!)'  t.i'len  wilh  rri.i!,  lir.t  k  .1  t1r»w- 
hack  whith  Will  -inn  he  reTnclie  l.  Tlie  ascoriil-  <^i  the  i:'J  in 
the  While  Se.i  an  1  tlie  li.iretr.s  Sea  .ire  no-  favnuiable,  ihere 
has  beeri  umch  u-e,  hui  hope  1;  !ia.  imw  iir.|i!Oved  ;  the  ice 
changes  qutckly.  1  Imvc  i;oud  hopes  ;  if  wc  only  get  through 
the  Kara  Sea  in  good  time  I  feel  certain  thepiOipectSOfancceM 
are  good. — Fximjot  Na.vskn." 

Thh  July  number  of  the  Gtv^ra/>Aua!  yeuriial  commences 
the  i;ecfin!l  vnhime.  Amongst  n;her  paper*  of  irifr-resr  \h^r^  i* 
inc  'if  3  )nic  im|>iirtance  on  S  iulli  w-e^f  .\frica  hy  Coun'  I'fe.l, 
who  ha  .  laicen  a  leading  part  in  settling  the  intercslLn^;  i  .orman 
::j|  iny  at  Windhoek,  ea»l  of  Walfiscb  Bay.  Rei;ai(iiii_;  int 
Nollolh,  he  points  out  the  curious  fact  that  Ihe  ^;rcat  »'.i;;>;on 
traffic  set  up  \>y  llu:  c  jjip-cr  mines  of  Ookic])  has  led  t  1  ip- 
rooting  for  fuel  of  all  tiie  little  bushes  which  fu«ti>eti  tite  sole 
vegetation  of  the  country.  The  light  soil  deprived  of  its  pro' 
tectton  has  changed  into  drifting  sand,  and  there  is  no  prospect 
of  this  artifici.T'i  deser;  being  rwieemed  by  natural  agencir-. 

?%•  !he  las:  nuinUir  of  the  Sa't.'iti  Gfcp-ij/^Aua/  Mft,.,>t.tiit 
ih  jre  is  ,in  ah^tr.Ki  of  an  important  paper  by  Prof.  H.  Wagner 
on  the  tcachint;  nf  ijeography  in  Germany,  which  gives  an  ad- 
mirable rr  iin:i  of  the  growth  to  university  r  ini.  of  that 
study,  the  aiicviuaic  recr>gniti<wi  of  which  is  confined  to 
Germany,  and  the  true  propoMloot  of  vriiieh  have  never  yet 
been  realised  in  this  country. 

I\  the  hxJ.'.L  I, '((,;;  ■■■J.  1  /vV;  I'rof.  h.\yce  shows  that  ihe 
term  :3iaaitic  pctiinskuia  jp[)l:c!i  10  the  region  between  Ih?  Gulfs 
of  Suez  and  Akaba  is  a  ;iosniiiiii-r  ;  .ill  the  eviJcncc  available 
proving  that  Mount  Sinai  really  stands  somewhere  in  the  ranges 
of  Mount  Sclr,  the  eiact  site  bci^g  itill  nakaown. 
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aOV  •    A*A*t7.  .N  7"  RESTORATIONS  OF 
DINOSAURS. 

\  \  i»AU.uui>U«|[(*U  at«  apt  to  be  dlKouraged  by  the  apptrenl 
*  hifflrtiiitH  of  tver  anriviof;  at  a  tatiilacianr  cuoclaiion 
M  Itt  llw  MrttclW*  and  alRiiiiie* of  lome  of  the  ftMu  Tcrtebratn 
«ttl|  wMfk  Ihiy  have  to  Heal,  they  ought  auoredly  to  lake 
1l««K  fonftilraca  from  the  roarvelloui  advance  which  hat  taken 
pUi  c  iif  l«lr  yean  in  our  knowledge  of  the  organiuttion  of  those 

p«ili>cl  rcpllle*  commonly  known  at  IJino»aur».  It  wa», 
lii.r.Tit,  at  far  Uck  a«  1824  that  the  camimrfnin  frtnis  Mtga- 

«j  v>a»  firit  made  known  tomby  Hat  klarid.  fr^m  ■.[  ccimenj 
tiliUMifd  111  llii-(;r<-i«1  of  Ojtfonl,  ■*\u\f  ihi.-  li.lliiHing  year 

tiiw  llip  (.111  ;\iiU(Jiincc:ricnt  l.y  M.iritr!!  -A  :hc  now  well  kn  jwn 
/,(«»»(.,,■,  <)  Ii.iiii  ihr  >iiMf«  \Vc:ildcn.  T.'ifsc  caily  piur.ccrs  in 
I  III:  Liiiiii  ii  |j.ij.<  (,nluliJi;y  iificsiinly  h.iij.  lujwrvtr,  :iu'  a  f;i:iil 
tiMin'i.i ii III  ■  j|  llif  rral  ^KULitiic,  a!t<i  iull  leta  of  ir.t  ni<jr^hu' 
loijkal  MM|  "ti.im  f  r>f  the  group  of  reptile*  whose  former  exist- 
inve  they  were  the  first  to  reveal.  It  was  loui;.  indeed  (in 
irf  ibc  cflorla  of  wMtomiaU  like  Cnvier.  Owen,  and  Haanr), 
liatufW  itie  riddle  of  Ibe  itnutwie  tlw  pelro  of  ibe  TgtmmtiMt 
WM  toivr  f,  llie  CmI  MlMiOB  bdng  given  by  Mr.  J.  W. 
Ilnlka  In  ^  rr  read  before  A*  Geological  Society  on  J  une  9, 
t87S,  and  published  in  tbe  following  year.  The  appearance  of 
this  |>aper  may  l>e  said,  indeed,  to  mark  the  commencemeat  of 
the  epoch  of  rapid  advance  in  oar  knuwledgc  of  Dinosaw^ 
ri.r  iijilv  two  yeart  aflerwards  (1878)  was  Iwued  the  first  of  Pret 
U,  C.  Marsh  «  important  icries  of  memoirs  on  the  American 
Jurositc  l;ino«aun,  from  which  it  appears  that  the  tnie  nattire 
of  Ihe  Iguaaodool  pdvit  had  bcea  iodcpendcMly  dttcoitered  in 
Anetlca.  Aboot  u*  hbo  tlaw  Out  the  liiat  01  tbe  Aaierican 


of  which  is  typified  by  the  ^lododoik  (F^  $)>  ^ 

HjtPnrofhui  [Fig.  3). 

lo  the  4iat,  w  cioeodile-liko  froop  (Sawopiida),  wehave  the 
leatt  *pcciaIiMd  foimt(Fie.  1),  all  of  which  tecte  habimllr 

foar-footed,  and  dutiogaished  by  their  solid  Hmb'booet,  and  the 
excavation  of  the  sides  of  the  bodies  of  most  of  their  vertebrae  by 
large  caviliec,  which  may  have  been  filled  with  air  in  the  living 
.  eMMUrioa.   Thepelwii,  as  will  be  teen  from  our  figure,  is  of  a 
comparatively  noraal  structure,  with  a  r«?!2?:vely  short  mteriar 
process  10  the  upper  bone  or  ilium,'  an  i  with  ihc  I  jam  bjncs 
known  ai  the  pubis  an<f)  ischium  r«^pec!ively  i.-clmed  t~orwar<i*M)d 
backwards  after  the  cro-oui.in.n  laihuu,     t  tar  figure  is  taken 
from  Prof.  Mar<rh'i  re^loration  of  1&S3,  ir.  which  lb*  skull  u 
imfjeflect,  but  in  a  liter  ti;.'iire  t;ivcn  by  ihc  rr.;feis.jr  the  hc-ii 
i>  fully    leslortil,  witli   ihe  charaetcriitiL  sj/uon-iikc  icclli  in 
]j'jsiiijn.     In  f.-lcrring  ;i>  tlii>  ie>tritation  Prof.  Marsh  observes 
ibat  "  the  dtmicuiive  head  will  lira  attract  atteauon,  as  it  t> 
•mailer  in  proportion  to  the  body  than  in  oaf  OtiwrBOtQa 
hithcJlo  known.    The  neck  was  very  long  aad  leillfale.  The 
bedfwoa  rather  fhoft.   Tbe  legs  and  feet  were  massive,  and 
,  the  booaa  all  loUd.   Tbe  tail  was  very  long  and  powerful.  The 
\  aohnal  daring  life  mat  have  been  aearly  sixty  feet  in  length, 
aod  oboot  liAeea  feet  io  hcigbt.    It*  ptobeble  weight  was  more 
'  tbea  twenty  lOOf.    Brcnles<tunu  wat  h?rbiwjri}as  in  habit,  and 
I  iu  food  was  probably  aquatic  plaatt  or  nihci  succulent  vege< 
i  tatioo.   The  skeleton  here  represented  was  found  in  the  Upper 
'  Jwatalei  in  Wyoming,  west  of  the  Rocky  Mountain  range. " 

We  may  add  that  the  first  known  members  of  this  group  were 
discovered  in  British  strata,  the  Cetiosaurus  having  been  dc- 
I  scribed  from  the  great  oolite  bjr  Owen,  ia  t&4a,  and  the 
Pdtnmmit  bjr  HantdU*  iSfC^  on  tbe  evldMee  of  a  itmpcodoos 


pal^-oolologisl'*  memoirs  saw  the  light  the  scientific  world  was 
■lartled  by  Mooiienr  £•  Dupom't  announcement  of  the  die- 
oowciy  of  nametoui  cntiK  iheldou  of  Iguanodou  in  fiauirea 
of  the  Belgian  eoal'fidda.  And  tbit  ane>|iecicd  and  fortuiiom 
diaeovery  enabled  Monueor  L.  Dollo  to  pablith  in  April,  1883, 
the  completely  restored  skeleton  of  one  of  these  moosieis  in  its 
natural  altitude. 

Although  as  far  back  as  1861,  Sir  R.  Owen  had  described  the 
greater  ]<ortion  of  a  Dinosaurian  skeleton  from  the  nk>rsetshire 
Lias,  M.  Dollo"*  llgnre  w,i5  the  fir<;t  complete  rf<."oralion  of  the 
skeleton  of  a  I>in<'saur  li.tsod  .ictuil  s|)cci:;ien5.  Scarcely, 
however,  had  this  figure  appeared  when  Prof.  .M;ir>."'>  (Ati(;iii», 
iSSj  i;.ivf  1^  the  restoration  of  the  entire  si^clcion  ul  an 
Anuiicari  I  >inosaur  {/}ro»l^!aurus),o(  still  more  siu|icr.iioii>  bulk 
tbari  the  /  'uaiiPi/utt,  and  betun^ir  i;  tn  ;^i<iuji  htili<'i;o  Im-.  very 
imperfectly  understood.  Fiom  i.'ml  dale  till  iSqi  ai:)j'juj;h 
much  important  work  on  ;!.f  grouji  was  beini;  i.^one)  then-  mitih, 
however,  to  have  been  a  luli  in  llie  work  of  l>inu)iaurian  rciKxa- 
tion,  no  foreign  worker  having  apparently  made  any  attempts  at 
farther  complete  reatoraiioM  of  the  akelctona  of  tncee  reptiles. 
In  tbe  United  Statca  spccinMna  both  from  the  Jwaiiic  and  (he 
newly  aipioied  Creta«MMU  ttraut  wef«,  hotrever,  ticadily  ac* 
Cttmiilatinig ;  and  daring  that  year  Prof.  Maish  publiibed 
reitoraitontof  tbeiheletonsof  twofoims,  which  for  straagetteu 
and  imcoutbneM  exceed  tbe  wildett  flighu  of  (be  imagination. 

In  glancing  at  lomeof  ibe  more  ctriliuig  featvreaor  th!.^c  4if. 
fcrent  Dinonatirian  restorations,  we  may  remind  our  readers  that 
l>inosai)rs  maybe  divided  into  three  main  groups,  of  winch  the 
lir>l  is  re|>rcsented  by  the  l'rt>ritii?aur  (Fi^.  l<,  ihe  second  by  Ihe 
Megalusaur,  of  which  an  ;iiirliM,!n  rtsiMiJlii^n  has  but  recently 
been  pubkubed,  while  in  the  third  wc  have  two  tab  groups,  one 
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humerus  from  the  Wealden  The  fragmeulaty  and  disassociated 
condition  of  the  EagUfhapecimens  rendered  itj  however,  quite 
impoMible  to  refier  with  certainty  the  varioui  teeth,  vertcma, 
I  and  limb-booea  Io  ihdr  reapcaite  owner*  nntQ  w*  had  tbe 
I  Aaierican  ilieletoiit  as  a  staodard  for  eomparisoo,  and  even  with 
I  (bat  advantage  wc  arc  not  altogether  clear  on  these  points, 
!  There  is,  moreover,  still  i>ome  degree  of  doubt  as  to  the  iiglttof 
some  of  the  American  forms  to  t>e  separated  gcnerically  from 
>  their  European  allie:^. 

Till  1892  wc  had  no  fully  authentic  restoration  of  the  skele- 
ton  of  any  of  the  larger  members  of  the  Carnivorous,  or 
Mcpalo'ianrian  group  ;  biit  this  want  has  been  supplied  by  Prof. 
•Marsh,  finra  whosehgurci  i!ie  nccompanyinj;  iL.;->t;aii.jn  !■  1;;.  j) 
has  bt'cu  reproduced.  1:  wili  Ijc  seen  ths!.  wri.  the  exceiuiou 
of  the  anteiior  vei  tcbr.!.  of  the  h.ick,  tin- skc^vt.m  iv  iicirly  toin- 
plele;  and Mnce  the  niissiiif;  vcftcbiar  ar<j  kin  Mn  lrL>ni  Larnpean 
sjiccinicii^,  there  t.u.  be  no  doubt  to  llicii  j^eiieral  form. 
iJii  accuuQl  the  iire!.encL-  of  bony  prululxTance^  on  the  skull 
of  the  sjiecies  figuie  I,  ai  well  as  from  certain  other  peculiarities, 
such  a»  the  soJdeniig  lu^e.her  of  the  bones  of  (he  pelvit  and 
mclaiarsMs,  Piof.  Uarth  regards  the  Amcricaa  tarn,  at  genefi' 
cally  distinct  from  the  European  Mt^Mmnu,  and  haaacmd* 
ingly  tnggetted  for  it  tbe  name  of  Ctraicsaunts.  We  are  per- 
saadcdf^wever,  that  PtoC  Cope  is  right  in  regatdteg  the  two 
gcnerically  inseparable. 

]'.-issing  on  to  the  tbifd  Of  faifd-footed  (Onutbopodoutigranp 
of  the^e  reptiles,  vrecome  to  soowof  the  mo»t  specialised  ionnt, 
none  of  which  attain,  howeter,  the  stupendous  dimentioM 
reached  by  tame  of  tbe  first  groop.  Tbe  more  typical  rcpre* 
sentatives  of  (his  third  atscnfalage  are  dntacterlaed,  it  need 

t  Per  than  booc*.  we  FSf  .  \ 
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•omijr  ht  nid,  by  the  generally  bird-Kke  amBfcmeBt  or  tlie  ' 

pelvis,  in  which  (he  front  part  of  the  iliam  is  much  produced  | 
idrwanls,  while  the  puliU  hat  its  main  thah  (•hen  pre««nt) 
directed  baclvuanit  alongiide  uf  the  iichiiiin  in  a  bird-like  I 
rHhioii(Fig.  3!',  and  aUa  (giving  ofT  an  anterior  process  which  ' 
mutt  not  be  cunfotinded  with  the  main  «ha't  of  the  pubi»  of  the 
Brontosaur  {Fig,  I ).    The  bird -footed  Dinosaurs  arc  subdivided 
ioto  the  armoured  and  the  Ivpicit  "eclioirs.  of  which  the  former 
hav  but  lately  been  fully  nmlf  known  lo  us, 

As  our  fir^t  eK!im;ilc  if  the  former,  \vc  lake  the  skcicton 
of  the  Jarasiic  //i i»  ,« '..'ii  represente  1  in  Kj^.  ;  The  eiist- 
eocc  of  thi»  t)  |ii-  .iT  I  'inosaur  wa*  fir»t  rtve.ilril  dy  \  \\f  d»»cov<?ry 
in  1S75  of  ii  LHii^^iJcrable  portion  uf  .1  '.Ucleum  1  now  in  ilic 
British  MuseuiSi)  w  the  Kiineridge  clay  af  .Swindun,  which  wa* 
described  by  Sir  R.  Owen  during  the  same  and  following  years 
under  the  name  of  Oi/i.^jaui  us  ;— a  term  which  unfotiunately 
proved  to  ke  11  pireoecupicd  one.  Tha  »hctelon  Govpriiad  OMiif 


of  a  moM  Atmltoiifl  moniter.  The  ProTeiMr  tclb  m  thst  tfaU 

restoration  !s  based  on  a  specimen  which  "  had  tho  tkoll, 
skeleton  and  <lerma1  armour  together  when  entombed,  and 
■Imoat  in  the  position  they  were  when  the  animal  died.  .  .  . 
In  this  restoration  the  animal  is  represented  as  walking,  and  the 
position  is  adapted  to  thai  motion.  The  head  and  neck,  the 
massive  fore-limbs,  and,  in  fact,  the  whole  skeleton  indicate 
slow  Irtrnmolion  on  all  four  fret.  The  longer  hinrl  limbs  and 
the  |i  iwerUil  tall  show,  huwcver,  that  the  anini.Tl  c'jvAA  thus 
support  ;:-e?f  as  on  a  tripiKi,  an;l  this  position  must  have  been 
easily  a^^umcii  in  cunii  ijucnce  of  the  massive  Kind  i|uarters, 
.  .  .  .  Die  neural  -.liiie  .  rii  liie  ver!elir,(_-  linve  their  tummiis 
»:x|>,indcil  to  aiil  in  sap|K^tling  the  massive  dermal  armour  above 
ihcm.  1  he  liDib  bunt-,  are  solid,  and  tins  is  true  ofevery  other 
part  of  the  skeleton.  The  feet  wf  re  short  and  matsive,  and  the 
terminal  phalanges  of  the  functional  toes  were  covered  by  strong 
hooft.  Tliere  were  live  welMeweloped  digite  ia  the  fore  feol( 


rip.  a.— RnlKMiea  of  m  iktkioii  af •  C  miiwMa  nMsaur,  A  nauir*!  u».  ( Alker  UafUi.) 


of  the  vertebra  and  limb-boaei  to^eiher  with  some  long  spines  '  and  only  tliree  in  ihi;  hind  foot,  iht  fittt  toe  bciqgiadiwitlll7i 
similar  to  those  represented  at  the  end  of  the  tail  in  Fig.  3.     and  the  fifth  eniirciy  wanting." 

The  •hull  is*  hotvever,  miaiing,  and  there  are  no  traces  of  the  |  •*  la  life  the  animal  was  protected  \if  a  pewerAd  dcnual 
huge  plates  or  hooeshowa  in  the  restoration.  If,  however,  we  armoar,  whidi  terved  both  for  defence  and  oAbnce.  The 
ioHgiae  the  body  of  the  reptila  10  which  Ibis  skeleton  pertaiacd  I  throat  wai  eoveiad  fay  a  thick  ikin,  in  which  was  embedded  a 
to  have  been  driftbig  in  the  water  luffieicntly  long  to  have  lost  I  large  nanber  of  nMiMcd  omielef,  as  shown  ia  tlte  figure.  The 

its  head  by  the  action  of  decomposition,  there  is  nothing  more  '  gular  portion  represented  was  found  beneath  the  skull,  so  that 
probable  than  that  the  tow  of  plates  along  the  l»ack  should  have  its  po«ition  in  life  inajr  l>e  regarded  as  definitely  settled.  The 
likewise  di>appearcd.  From  lijj  onwards  Prof.  .Marsh  has  .  series  of  vertical  plates  extcniled  above_  the  neck,  along  the 
been  gradually  completing  onr  knewledce  of  allied  reptiles  from  back,  and  over  two-thirds  of  the  tail  i»  a  most  remaikable 
the  upper  _!ur*»:  ic  of  Colorado  and  Wyoming,  to  which  he  feature,  which  could  not  have  been  anticipat«l,  .iri.1  would 
applied  the  name  .V/<-^-i'viiur«/,  but  which  appear  to  have  been  hardly  have  l>een  credited  had  not  the  plates  ilietnsclvci  been 
previously  ileMTrilied  by  I'rof.  Cope  under  the  title  of  //y/fiirj-  '  fougd  in  position.  The  four  pairs  of  mas^ive  spines  characler- 
//Shs.  First  wc  had  Ji -crip' 1  ins  of  some  of  the  vertebra;  and  '  iatic  of  the  present  species,  which  were  situate  1  .ili.ive  the 
liniti-bones.  with  isol.iiert  specimens  of  the  plates  and  spines  of  lowtr  third  of  the  tail,  arc  apparently  the  only  part  of  this 
the  armour  :  ilienwehad  the  be-td  :  and  finally  we  arc  favoured  peculiar  armoar  used  for  offence,  [n  illiinn  10  iho  potions 
MTith  the  tesioraliun  sitown  in  the  &](ure,  whtch  ia  certainly  thai  ,  o(  armoar  above  mealioned,  there  was  a  pair  of  small  plates 
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juat  behind  tb«  sknll,  wbidi  wrrcd  to  protect  this  put  of  the 

MCk." 


\  plates  and  spines,  massive  and  powerful  as  they 
e  in  life  protected  by  a  thick  horny  covering,  which 
;  bftve  gmtlv increased  their  si^e  and  weight.    Thi»  cover- 
ing if  cktiqr  indicated  by  the  vascular  groove*  and  impressions 


I'iG.  \- — Ke&tontionof  the  itkcUlon  of  Uy-^tiri^^'ni^  itnguiAtHi^  A  o&laral 
an.  K.,  uapala ;  le ,  coneoid ;  A..  uuBMriM ;  r.,  radio* ;  uIm  :  c.  ■ 
ewp«»:Mr.,aMIMaipu»:  Al,Bian;A>V«Ua;lrMiidddmu».,  ftoiur; 
f.,  iMa  ;  Ji.,  Abida :  M.,  (srwu ;  mt. .  nelalaitat.  ( AAtr  Kaith.) 

whidi  nmrk  tlw  surface  of  both  plates  and  spines,  except  their 
buo,  wUdl  weie  evidently  implanted  in  the  (hick  skin.  " 

To  this  graphic  dcaeription  of  one  of  the  most 
estnotdinary  creatures  that  lived  in  a  world  of 
monsters,  it  may  be  added  that  (he  remarkably 
tall  neural  arches  of  the  d»rsal  ver(cl>rz  and  the 
concomitant  elevation  of  the  )in>ximal  ends  of 
(he  ribs  nearly  to  ihc  level  of  the  summits  of 
their  neural  ipinci  appear  to  ht  for  the  purpose 
of  aidinj;  iti  the  NUjipnrt  <if  the  cnorinoiis  weight 
of  the  armour  of  the  back. 

Since  we  have  abeaiiy  given  more  than  one 
notice  in  Natuke  of  various  porliini  of  the 
horned  armoured  Dinosaurs  of  the  Cretaceous  of 
the  United  States,  as  represented  ^gnlhtmwuu 
(s  Cf rat  ops  and  TrittrQt^\  oar  noliet  of  Prof. 
Hush's  rscsm  rastontion  of  lUs  crcatsi*  (Fig. 
4)  srtB  bo  hnt  hifef.  Tlmt  these  icpiUes  were 
nearij  ichrtcd  to  the  Amonred  Dtnoioars  is 
nadoabted :  thejp  altniaed,  howcTer,  greater  spe< 
eialisation  in  the  slnli,  which  was  of  enonaotu 
sise  and  armed  with  bony  horn-cores,  amngcd 
as  o  pair  above  the  eyes  and  a  single  one  over 
the  nose>  The  enormous  size  of  the  head  and 
die  praporlionately  large  fore  limbs  indicate  (hat 
tlieee  aniauls  were  always  in  the  habit  tf 
walking  on  all  fours  ;  and,  as  we  have  previously 
iugeoted.  the  loss  of  the  posterior  shaft  of  the 
kbu,  so  well  shown  in  the  figure,  is  probably  due  to  a 
10  " 


cervicii  vciicl  i '  r.rc  entirely  eonoeaJed  l>y  the  crest  of  tlie 
skull,  which  in  its  comple(e  armature  would  extend  over  one  or 
two  vertebrx  more  No  attempt  is  made  in  this  restora- 
tion (o  represent  the  dermal  armour  of  the  body,  although  in 
life  the  latter  was  nunf  i.t  lt■~^  |ifi:pcK'<l.  \ari6'.is  .spmej. 
bosses,  and  plate's,  iiidit.itir,^  ^nch  dcrtr.al  armour,  havi^  l>een 
found,  with  rctrnins  of  this  ^;roup,  ba;  the  exact  pojilion  of 
these  specimens  can  at  i>tf  -eni  t>e  only  a  matter  of  conjecture. 
.  .  .  .  The  size  in  iifd  would  ht  afaont  twenty-five  feet  in 
lene(h  and  ten  feet  in  height." 

The  extraordinary  contrast  between  the  skeletons  of  ^,fs> 
Iktmmat  and  ^rc>M/«ra»r«rwill  be  sufficiently  apparent  from  n 
conparison  of  iho  respective  ligims. 

The  typical  sectioii  of  tho  bbd4boted  DfaMWur*,  as  repfo* 
senled  by  the  ^pinnodoos  (Fig.  5)  is  now  so  wdl  koewn  that 
bat  Cbw  reniarln  are  necessary.  They  differ  from  llie  imotncd 
forms  in  Ihdr  perfect  adaptation  to  a  bi-pedal  mode  of  pro- 
gression, their  dii^itigrade  feet,  hollow  limb-bones,  and  absence 
of  armour  ;  (he  Iguanodons  being  further  distinguished  by  the 
curious  modification  of  the  thumb  into  a  stout  conical  spine. 
Those  who  have  visited  of  late  years  the  Brussels  Museum  will 
not  fail  to  retain  a  vis  id  impression  of  the  imposing  show  made 
by  two  mourned  skeletons  of  these  enormous  reptiles  displ.iyed 
m  a  case  in  the  court-y3r<l  of  the  museum.  Accordii-.g,  how- 
es-er  10  a  ^trilling  picture  which  appeared  a  coiifde  of  years  ago 
in  the  CTr.i/'j;, ,  these  two  skeletons  h.ive  now  been  removed  to 
within  a  special  g.iUcry  in  the  Museum,  where,  tngether  with 
three  other.^,  they  mi;sl  excite  the  admiration  and  war  ler  of  all 
who  have  the  pood  fortune  to  Iwhold  them.  With  such  a  lavish 
display  of  their  own,  it  is,  perhaps,  scarcely  (00  much  10  hope 
that  the  aitthorities  of  the  Roval  Brussels  Museum  nay  before 
long  see  their  way  to  earichtng  ovr  own  National  CoOcctioo 


pui 


either  with  an  original  specimen,  or  at  least  with  a  plaster  re- 
production of  one  of  the  alicaily  mounted  Iguanodon  skeletons. 

Although  there  In  ro  lack  of  wmk  remaining  to  be  done 
among  the  Dino-.iur^,  yet  when  we  reflect  that  piactically  our 
whole  definite  knnwlclge  of  the  group  dates  from  within  the 
last  twenty  year'-,  nin!  :!;ar  .•»!;  the  five  restorations  at  which 
we  have  glanced  have  been  ni.idc  w  ithin  the  last  ten,  we  cannot 
but  fail  to  be  gratified  at  the  cnornrous  progress  that  has  been 
made  by  this  branch  of  pal.eontuk>gy  within  that  comparatively 
shoit  period.  If  this  progress  cannot  bo  Jnstly  entitled  to  b« 
termed  ooe  advancing  by  "  leaps  atld  bMnds,*'yet  we  think 
that  it  may,  on  the  whole,  betndydesciibcdas  "dowandsava." 

R,  Lydkkicsr. 


rie.  4-— ResiSMiieo  afdia  sImImm  ef 


ttiMM  ef  Agulktmrnat  pftmu,  Jk 
•  hing.ib  <A*wHank.) 


aaiaral 


In  regard  to  this  restoration  Prof  Marsh  reui.itks  that  "the 
iknil  is,  of  course,  without  its  strong  horny  covering  on  the 
iMak,  hon-i  Us  and  posterior  crest,  and  hence  appears  much 
alter  than  in  life.    The  neck  seems  short,  but  the  first  six 
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Ct'SGRESS. 

■pjURlNG  nearly  the  whale  of  ^^^\  week  a  most  important 
congress  was  being  held  in  London  at  the  Institution  of 
Civil  Kngiiieers.     This  was  the  International  .Maritime  Con- 
gress, an  institution  founded  in  Paris  in  1S89,  when  no  less  than 
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ttMDiy'two  papers  on  vaifamt  ntridaae  »ubjects  were  read  and 

4itcaued,  and  visits  were  made  to  some  of  the  most  important 
•eaports  on  the  north  and  west  coasts  of  France.  The  interna- 
lional  commission,  which  constitutes  the  executive,  determined 
that  the  second  meeting  of  ;hc  cangresi  should  beheld  this  year 
in  I.ond-in,  and  us  a  resrili  (he  t:r-.!  ^i;?ing  tool;  place  on  July  iS, 
wlicti  the  oj'cninj;  i>r'jtccdirn;'>  were  gol  llirougl;  in  tlit-  morning 
h)  the  delivery  oi  Tarious  complimcnlary  addresses,  whilst  in 
ti  ar:er]iiM»  the  SMK  leriow  bunncai  of  the  caagNM  cob-  j 
me  Deed. 

The  proceedings  were  divided  into  Jbnr  scctioas,  M  followt » — 

Section  I.      Harbours,  Breakwaters,  &c. 
W.    Docks  and  their  Kqoipmeni. 
„      IIL  SUptHiydiiig  and  Marioe  Eacineeiiag. 
„     IV.  UibtlKMM*.  F«K-rigmbt  ftc  \ 

There  were  !a  all  over  forty  pa^ni  *et  down  for  reading  and 
iKaausion,  and  all  bnt  a  few  were  so  disposed  of,  only  one  or 
two  being  taken  as  read.  Such  a  feat  speaks  highly  of  the  In- 
daitfy  «>f  the  various  sections,  and  it  will  be  nnderstood  thai  in 
tfaia  general  notice  we  can  do  little  more  than  give  a  list  of  the 
varioiu  papers  read.  Lord  Brassey  was  president  of  the  con- 
gress, and  Mr.  James  Fotiast,  how>iajy  secretary.  Mr.  C.  F. 
Pindlay  was  secretary.  The  beiidqnflen  were  as>  Gicftt  Gc«fe> 
■street,  Westminster. 

Section  I.  met  in  the  thcitrc  of  ihc  In^tnution  ol  (_!ivil 
Engineers  at  2  p.m.,  ok  T  ii  mLi)',  J  .;ly  jS.  It  should  be  stated 
that  ;ur;;n^;ettienl .  limi  Uctn  ni.nlc  for  different  chairmen  to 
officiate  a;  the  v.^noun  meet  in;;  .  Mr.  I  .  K.  Vernon-Haroottft 
was  the  n\<iv:nt;  spirit  in  ihiv  M.->:;i<<ii.  ai^il  ti  iturally  presided  at 
the  meetings  although  he  did  nut  uccupy  Utc  chair. 

The  Ant  basiness  was  the  reading  of  two  papers,  one  on 
"  The  Bretlcwaten  mod  Harbours  of  Middlegruoden,"  by  Capt. 
i  ll  in<ien;  and  a  aacond  OH  "The  HailNiiK  andBieakwiMercf 
Ct.p<:nhagen,''  bjr  H.  C.  V.  Moller.  Thew  pepen  wcte  Itkca 
together,  but  the  meeting  voted  that  the  diwiiatlMi  ihoiild  bede- 
fencd  to  the  next  day.  A  paper  on  "  Recent  Breahwatenand  Sea 
Defences  in  Italy,''  by  Chfc.  f,  l.uiggi,  was  next  read  ;  and  a 
fourth  paper  on  "  The  Coti!>{t!ic;ion  of  Breakwaters,"  by  Baron 
Quinelte  de  Rochemont,  brought  Ihc  proceedings  of  the  first  day 
in  this  section  to  a  doie.  All  these  papers  were  of  a  special 
and  strictly  professional  character.  It  is  to  be  regretted  that  the 
order  in  which  they  were  originally  set  down  was  not  followed, 
4nd  Baron  de  Ro«bemon('s  contribution  was  not  taken  fint. 
The  whole  ef  then  night  weli  have  faeen  then  diaemaed  to- 
gether. 

Tl'c  >eCor.ii  iil!:ctin;;  of  Secti"i.  I.  i.oM  jii  'Jic  ,if;ernoon  of 
(he  fi>l|i>wir:;  J.ny,  when  the  priiLceding!!  wcie  ujJCDcJby  Mr.  A. 
\\.  l.y.lcr  ihi-  .V-sistant  l.n(;inter  of  the  Mersey  Dock  a:ui 
ilarUiUf  liuaivi/  rciiiiiui^  a  paper  on  "Dredging  the  Mersey 
Bar."  This  perhaps  was  the  most  important  paper  of  the 
section,  inasraach  as  it  dealt  with  a  iwaaical  example  of  what 
is  bciac  done  to  ncet  the  noit  prriiin^  maiMne  neeaeUty 
of  the  day.  In  oor  last  inae  we  pointed  out  that  the  mtvM 
ofcbileet  and  marine  engineer  had  progreaied  so  far  that  they 
hod  completely  ootstripped  the  harbour  engineer.  Advance  In 
•Up  const  roc  t  ion  is  really  barred  by  the  want  of  depth  of  water 
over  dock-sills  and  at  the  mouths  of  ports.  This  is  not  only 
apparent  in  crosi-chnnttcl  service  with  small  swift  packet  boats, 
but  also  with  our  great  nccnn  liners.  Every  increase  in  size  in 
«»fnm?htp«  a[ip-fars  lu  be  nttenfk-il  hy  «Meci?««.  but  limits  of 
iJr.iii,;lit  secni  now  to  stop  pri>;;rcss  in  this  <lirection.  .\  psper 
by  M,  Ferct  on  mortar  in  sea  works  was  also  read  at  this  sit- 
Ml.; :  :i  y^\<-i  by  MM.  Cimiao  and  Veidiaaitontodt«4iiei^{ing 
at  I'.ilermo  hcint;  !aUen  as  read. 

riie  ncti  ^itrinj;  uf  .Sectinii  I,  w.is  <pn  the  (i)ilr>win'^  Thiirsihiy 
.ilttinooa,  »hcD  three  paBcrs  wcte  set  down  lor  rcadio);.  1  he 
first  taken  was  by  M.  P.  Demey  on  ports  on  sandy  coai>t<; ;  the 
"ccond,  by  M.  V.  E.  de  Timonoff,  a  Russian  Professor,  haviag  a 
«iailar  tine.  The  latter  eontrihntion  was  an  interesiii^  com- 
munication of  a  general  nataie,  in  which  the  varioos  potnu  in- 
webid  b  tte  oomndention  of  the  nAjeet  ia  n^gaid  to  tidtfsss 
vceswere  eonddered  at  laiie.  In  the  diaeaaiion  en  1nteiest!i« 
jKiint  was  raised  by  OS  Bngltih  engineer,  Mr.  Wheeler,  as  to 
ibe  movement  of  beach,  ^e  matter  was  perhaps  somewhat 
ootside  the  legitimate  scope  of  the  discnsstonr  **  Wheeler 
aiiribated  the  movement  of  beach  to  the  tidal  movement,  whilst 
M.  de  TimonolT  dealt  only  with  tideless  seas.  Mr.  Wheeler 
<aid  that  the  travel  of  beach  is  always  in  the  direction  of  the 
rtood — a  theory  which  do*?  not  support  the  author's  line  of  argu* 


ment ;  but  it  mus.t  again  be  said  the  action  of  tide  was 
eliminated  fmm  the  authoc'a  reaMniDf.  A  paper  by  Mr.  C. 
Spadon  on  the  Lido  entnuice  to  the  port  ol  Venice  wastniten  as 

read. 

The  last  sitting  of  Section  I.  was  held  on  Friday  afternoon. 
Two  p<aper<!  were  on  the  list,  one  by  Mr.  .\,  E.  Carey  OO  "  La 
Gii.iir.i  n.ulK»ur  Works,  Veneruela,"  .md  :i  i^cond,  "  Harboitrs 
and  Kerry  .Systems  of  Denmark,"  i)y  the  s.inic  author. 

In  Secli'in  II.  the  first  nieeijni;  w.is  hfbl  uii  W'r.iiu-Miaj 
luoraiii)^.  whff)  ihe  (ollowinf;  p.ipets  were  iltjwn  for  discussion  : 
— "The  Docks  ■■f  r.ijr.:!e.-ux, "  !iy  II.  Crahayde  Franchemont  ; 
"The  Eijuipiiicnl  ami  Woiking  u£  Fort*."  by  A.  Guerard  ; 
"  The  New  Docks  of  Antwerp,"  by  G.  A.  Rogers ;  and 
"  Hydraulic  Installation  at  the  Port  of  Genoa,"  by  L.  Luiggi 
and  £.  Borgatti.  The  neit  sitting  was  on  the  ColhMi^  dny, 
when  three  other  papers  were  read,  vtx. .— "  The  Port  of 
Calais."  Iw  A.  Charguciand  ;  "  The  Port  of  Dunkirk,"  by  Paul 
Joly ;  ana  ''Lengthening  of  Leghorn  Drj-  Dock,"  by  J. 
In^lebc.  The  last  day  of  the  meeting  was  derated  by  thissee- 
ti<j[\  to  the  reading  of  papers  descriptive  of  the  Londoo  OochSi 
and  of  the  Havre  and  Alexandra  Docks. 

In  the  Shipbuilding  Section,  Section  III.t  the  papers  were 
mostly  of  a  moderate  degree  of  excellence.  Mr.  \.  Y,.  Seaion, 
of  Hull,  opened  with  a  good  historical  paper  on  "Cross  Channel 
Stcamprs,"  which  led  to  an  inlerestinc  discussion.  It  was  fi>l- 
lowcil  by  ;>  paper  by  Prof.  Biles,  on  Ocr.in  I'.is^eager 
btcame.-s.  "  The  stjhjert  has  ben;  so  nficn  <icalt  with,  that  it 
is  dilhcult  t'-j  :>.iy  anylliini;  new  upon  it.  <.  »n  ;hc  folb-;wing  day, 
Thur<<)ny,  July  20,  .Sir  rhnrria>  Smhitr Ja.iii,  the  chairman  of 
the  r.  and  I  I.  Ciiiiip.irjy,  i^ave  a  jjeiicral  address,  after  which 
a  paper  by  Mr.  A.  lilL-chyndcn,  the  "  Sand-pump  Dredger 
for  the  Mersey  Bar,"  the  vesiel  already  referred  to,  w.is  read. 
This  is  a  hopper  dredger,  and,  we  believe,  the  largest  in  exist- 
ence the  capacity  heneno  less  than  1000  tow.  K  jNtper  hy 
Mr.  Flaanery  on  "Tlie  Tiantport  of  Oil  in  Balit"  nnoorcd. 
The  anbject  u  one  which  has  been  laqjely  dealt  with  lalely, 
and  theenthor  necessarily  trod  again  a  good  deal  ofthe  groood 
occupied  by  Mr.  Martetl  at  Cardiff  the  week  previously.  On 
Friday,  the  last  day  of  the  meeting,  a  paper  by  Mr.  C.  K. 
Stromeyer,  on  "Marine  Boiler  Construction,"  was  read.  The 
scope  was  general,  and  were  it  not  known  that  the  author,  from 
his  positional  Lloyd's,  must  be  fairly  in  touch  with  recent  praC' 
tice,  one  might  almost  fancy  that  he  had  cci-  d  !.i  ,tudy  his 
suh'ect  four  or  five  y<-ars ago.  The  most  rsrli;it),"il,  and  perhaps 
the  most  suiljiblr  paper  to  the  occasion  was  lha:  la^t  taken.  It 
was  a  cDtiiribniinn  by  Mr.  A.  Denny,  of  D.i:iib.irtiin,  eivlilled 
"  Shipowners  and  Shipbuilders  in  their  Tcciinical  KebTtion- 
>h:ps."  I  hi:  .NU()p.  cf  !<i  one  that  may  be  ctjnsiiicreti  with 
advantatJe  1  y  b.):h  side  s. 

in  the  busiaesi,  ul  lius  scciiou  Dr.  W.  H.  While,  llic  Assist- 
ant-Controller of  the  Navy  and  Director  of  Naval  Construction, 
took  the  leading  part,  assisted  by  Mr.  G.  Holmes,  who,  as 
Scctetaiy  to  the  Instilutioo  of  Naml  Arehiteela,  wna  well 
qnati6ed  to  conduct  the  dela9  bntincn  of  th*  acetioo. 

Sectioo  IV.,  that  derated  to  tighthotiiei,  Ac.,  had  an  nttnc- 
tire  programme,  but  the  ptooeedisgs  were,  in  some  eases,  talher 
disappoiotiog.  Our  space  will  allow  us  to  give  no  more  than 
a  list  of  the  (tapers  set  down  for  reading.  They  were  as  fol- 
lows: — "On  Compressed'Bir  Fog  Signals,"  by  C.  Ribiice  ; 
"Ship  Signal  Lights,"  by  J.  Kcnward.  These  were  taken  on 
the  fir5l  d.ay,  Tuesday,  July  iSth.  A  rjiscii'.sion  w:is  br«tit;h'. 
•  jn  by  arianfjement  upon  "  Communication  between  Light-hi(>i 
and  The  Sin  re  "  The  result  wasdisappointing  on  the  whole.  Ihc 
next  day  a  ^fMid  paper  un  "  Feux- Kclairs,  and  llie  Physiuhigical 
rerccpiionof  In-tantaneoui  Flashes  "  was  contributed  by  M.  A. 
Hlondcl.  M.  Hourdellcs  also  gave  a  paper  on  "  Methods  and 
1-ormul.ij  for  Calculitjaii  (he  lluminous  Power  of  Lighthouse 
Apparatu.s."  d'he  following  day  an  interesting  and  practical 
paper  uu  "  The  Illumination  of  Estuaries  and  Kivers"  was  con- 
tributed by  Mr.  W.  T.  Dno(fatti.  Two  other  papers  were  on 
Ute  list  for  this  day,  the  fiist  on  *'  Hsthonr  Lights,  Buoys,  and 
!■  il^^hr  D.  Lo  GntlOk  and  another  on  "Re- 


I  to  Conllnnotts  and  Ahemste  Sectiical  Cuirenu  for 
Ligbtlwase  Purposes,"  by  A.  Blondel.  The  last  day  of  the 
meednglMd  three  papers  down  for  reading,  viz.  :  "  On  Recent 
Improvements  in  Lighthouses,"  by  D.  A.  Stevenson;  "Efli- 
ciency  of  Recent  Gigantic  Lighthouse  .\pparatus  compared  wiih 
Electric  Light,"  by  D.  Lo  'Jalto ;  and  "  Lighting  and  Licht 
Dues  in  the  Red  Sea,"  by  Commander  G.  Hodgkinson,  R.N 
Ineonncction  with  the  Cangrc«  there  were  numerous  dinner* 
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•nd  other  restiviiies,  at  which  Ihe  foreign  members  were  the 
lions  of  the  occwt^n  ;  indeed,  inlcrnBttonal  couttrw  reigned 
thrmiehont  lh«  nroceedingi.  This  ms  carried  so  ur  in  me 
section  that  hsrolr  nnyihing  hat  French  was  spoken,  thoMwho 
%i  ithed  10  take  part  in  the  diaouoions  rceeiting  bat  little  en- 
coarsgemcnl  from  the  chair  vnless  they  addressed  the  meeting 
in  the  French  toagne—or.  rather,  in  French  words.  This  was 
satislactorf  lo  the  maj  >riiy,  so  far  a^  the  remarks  of  foreign 
members  were  concerned  ;  l<u(  when  the  language  was  exotic  in 
its  character  in  fut!nw  wa>  .'omellnies  taboiloDS.  Thi»  week  a 
series  o(  excursions  are  bein^;  mode  to  some  oT  the  chief  potts 
of  the  United  Kinfidom. 


THE  !.rM!X!FFROl'S  ETHER 

A  T  the  *nnivei-ai  v  tin-<-iin^  of  llti-  V  ictoria  In-lilule  on  lunc 
^*  29.  Sir  (  p.  l  i  ^  c  l-;r:s  delivered  his  prci>idential  adiln.■■^. 
After  a  frw  mif  i:  ry  t«-maiks  on  the  functions  c.f  ihc 
Institute,  lie  :  ■■  I  ir'.'rriii  lu  I'lirg  l>r-l'iiii-  ynu  tu  -.wcXw.  a 
subject  u  titvh  llic  ^ludy  ul  lit^Sil  lias  caused  inc  to  think  a  good 
deal  about  :  I  refer  in  ihe  naiurc  and  propcriies  of  the  ko-callcd 
luminiferous  ether.  This  subject  i*,  to  '<i>e  respect,  specially 
fascinating,  icientiRcally  considered.  It  lies,  we  may  say,  in  an 
especial  manner  on  ihe  borderland  between  what  b  known  and 
what  is  tmkmwa.  In  the  cumIv  of  it  it  i*  quite  oooodvftbk 
that  great  diiomriei  may  Iwnade,  and,  in  fact.great  dliewwrla 
bam  already  been  made,  and  I  may  say  even  quite  recently,  and 
we  do  not  at  present  know  how  much  additional  l^ht  od  the 
cyalam  of  Nature  may  be  Ia  store  for  the  men  of  Science;  poaMbly 
cvtn  ia  the  near  future,  poesildy  i>ot  until  many  generations  have 
pasted  away.  I  will  as»umc,  as  wh.it  it  familiarly  known  tn  you 
all,  and  what  is  well  establi!>hr<l  by  methods  into  which  I  will 
not  enter,  tha'.  the  heavenly  boilics  are  at  an  immense  distance 
from  our  earth.  More  especially  i%  thi«  (he  case  with  the  fixed 
stars.  Their  distance  i?  •»  enormous  that  even  when  we  take  as 
a  base  line,  so  t^)  s|>eal..  ilie  il.  imeter  of  the  earth's  orbit,  which 
we  know  ui  be  about  1^4  niillinr^s  of  miles,  the  apparent  dis- 
placement >  .he  stars  due  o  |  .■it;il..j«  is  so  minute  fl«  almost  to 
elude  i  ur  investigation.  Kivcr-.h'-l  jr?  ibtit  (bsTance  i-!  mr^re  or 
lt;^.s  LiLcai.^icly  detcimincd  in  ilif  tjii.'  nf  .i  feiv  <il  ilio  >-:u~. 
ISut  the  vast  majority,  as  we  have  every  reason  to  believe,  are 
at  such  BO  enormoos  diilaaoc  that  even  this  method  fails  with 
them." 

'  To  give  a  conception  of  the  im:i'.fnsr  il'ilrmix-  uf 'lie  fikci? 
£tur.>,  I  will  assume  as  known  tiiat  kght  travri«  at  the  rate  ot 
about  lS6,ooo  milts  in  one  second,  a  rate  which  would  carry  it 
nearly  eight  times  round  and  round  the  eanh  in  that  time  ; 
and  yet  if  we  take  the  star  which^so  far  as  we  know,  is  our 
nearest  neighbour,  it  wonid  tak«  ttunt*  or  liauf  years  for  light 
from  that  star  tp  lencb  the  cartb.  Kow  at  we  see  the  fined  stars 
ibere  must  be  seme  link  of  eoniMelioii  between  tis  and  them  In 
order  that  wc  should  be  able  to  perceive  ihem.  Prol>a1>:y  all 
of  you  know  that  two  theories  bava  been  put  forward  as  to  the 
naliire  of  light,  .-is  10  the  naiu'e  accordingly  of  that  connection 
of  which  I  have  spoken.  According  loonc  idea,  light  i<  a  sulj- 
stance  darted  fi>rih  from  the  luminous  t>ody  with  an  amazing 
velocity  :  acoMdlng  to  the  other,  it  consists  in  a  change  of  siaiu 
taking  place,  propagated  thiough  a  medium,  as  it  is  called,  in- 
tervening between  the  body  from  which  the  light  proceeds  and 
the  eye  of  the  observer.  For  n  ci'si  Ifrahte  time  the  first  of 
these  theories  was  th.-it  cliiclly  .Tli>[)rci:  by  scientific  men.  It 
was  th.it,  as  you  kn^n.  whu  h  .\'t-«;i/n  iiinis(.U  adopted  :  and 
probably  the  ptt-ii^;i-  n(  tn^  n.i-^ij  In  1  imich  to  do  wiih  the 
favourable  reception  «liich  (ur  a  long  tune  it  received.  Uut 
more  recent  rejiearche>  li  ue  ■-o  completely  cstablishti!  <■  itulh 
of  the  other  view,  .«in  !  rrfmcii  the  old  doctrine  of  cnii-  ,ion5, 
that  it  11  Miivr:  ,i;iy  h'.l  I  by  scientific  men  that  light  lon- 
Slits  in  an  unduiaiory  movement  propagated  in  a  uicdiuiu 
existing  ia  all  the  space  through  wbicii  light  is  capable  of  pa-s- 
ing." 

'*  This  neeeMity  for  filling  ail  space,  or  at  IcMt,  sHdi  m  in- 
eomtoivably  sreot  ezieni  of  space,  wUb  •  medium,  tba  office  of 
which,  so  fai'  uan  knows  ia  the  first  instance,  was  simply 
that  of  propagating  light,  was  aa  obstacle  foraiime  to  iherecep- 
tiim  by  the  minds  of  some  of  the  theory  ef  imdalaiions,  Men 
had  lieen  in  the  habit  of  regarding  the  inter>planetary  and  inter- 
s'ellar  si>:>c<-  a>.i  vaciuiin,  and  It  Seemed  too  great  an  a>^um|>llon 
to  t'lll  .til  thi<  <.ti()poicii  vacuous  space  with  some  kind  of  medium 
(or  ihc  >ole  |>iuiiv>-r  of  transmitting  light.  Notwithstanding, 
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evvn  long  ngo  siroog  opiBion  wmeBtolalaed  to  Uie  ciiNt  that 
th«ra  must  lie  something  inlcrvefiing  bttweea  the  dillcmit 
heavenly  bodies.  In  a  letter  l«  Benilcy,  Newton  exprcssesUm- 
self  in  very  strong  language  to  this  effect ;  'That  gravity  should 
lie  innate,  inherent  and  essential  to  matter,  so  that  one  body 
may  act  upon  another  at  a  distance  through  a  vmuum,  without 
the  mediation  of  anythiin.;  by  and  through  which  their  action 
and  force  may  be  convtyt-.l  I'r. mone  to  another,  isio  me*ogrfa^ 
an  absurdity  that  I  believe  that  no  man  who  has  in  philosophical 
matters  a  competent  faculty  of  thinking,  can  ever  fall  into  11. 
Gravity  mu^t  be  caused  by  an  agent  acting  constantly  nc- 
ccirding  to  certain  fixed  laws ;  but  whether  this  a^ent  ive 
material  or  imTiiitennl,  !  have  lef:  to  ;h<"  cnn^ideranon  of  my 
readers 

"What  the  nature  of  the  cnnncciion  between  :hc  eanh  nnd 
the  sun,  for  example,  may  Jn-  wlicrcliy  the  niti  \-,  able  i  -  :itt:.Tc; 
the  earth  and  thereby  keep  it  in  it-;  <ithil  — 111  other  words,  wlmt 
the  c.ni-e  if  ).;riivit.iiiiir,  :;i.iy',ic  we  tlo  not  ki.nw  \  fiir  .ir.uliinjj 
»c  knnw  to  tlie  cuQtrary,  it  ma)  I'C  connccteii  wr.h  tins  iiilcr- 
medialc  nieihum  or  luminiferous  ellier.  I  liere  lue  other  office^, 
we  belli ve,  which  this  luminiferou^  clhcf  iuIiiU,  to  which  I  shall 
have  occasion  to  allude  presently." 

"In  connection  wilh  the  necessity  for  filling  such  vast  regiotts 
of  space  with  this  medtAm,  a  cnrioas  qneslion  naturally  presenis 
itself.  We  cannot  oanceive  of  space  as  other  than  infinite,  but 
w«  habitttally  think  of  mniter  as  oeeupying  hcK  or  ibere  limited 
potttons  of  space,  as,  for  example,  thedlfircM  h«amaly  bodies. 
The  intervening  space  we  comnnbly  think  of  as  a  vaconm,  and 
it  is  only  the  pEenomena  of  light  that  led  us  in  the  first  instance 
to  think  of  it  as  filled  u  iih  some  kind  of  material.  The  question 
naturally  presents  itself  to  the  mind — is  this  ether  absolutely  in- 
finite  lille  space?  This  is  a  question  to  wiiich  science  can  give  no 
answer.  Though  we  cannot  help  tbbikiwg  of  space  as  infinite, 
yet  when  we  turn  uur  thought*  to  come  material  existing  in  space 
perhaps  we  more  readily  think  of  it  as  finite  than  infinite.  But 
if  the  ether,  however  vast  the  portion  of  space  over  «  hieh  it  ex- 
tends be  really  limited,  wc  cm  hardly  fail  to  spccuLite  what 
there  may  be  tnit  ide  ii»  iimils.  Sji-n  e  liiere  tmtjht  i>e  wholly 
vacuous,  or  ]ii:5.-,U>ly  oiilside  altogether  this  vast  syslcni  uf  sl.iri 

I  and  eihcr  there  may  be  rjnoiher  ■ty^teui  subjctl  to  the  s.ime  laws, 
ur  Mil  j.'.'it  to  different  laws,       ihe  coac  may  I'C,  fi]ually  vast  in 

j  extent  ;  and  if  there  In-,  then  so  f.ir  as  »  c  can  ^.tther  from  such 
phenomena  a;  aic  o]irii  to  tiur  irive>;njulion,  ihcie  can  l>e  no 

1  communica  ton  between  that  vail  portion  of  space  in  pari  of 
whicli  »c>  live  .mil  11.11  iiieal  system  allcfetheronlakk  the  ether 
oi  wh<ch  uc  have  been  speaking." 

"  But  the  properties  of  the  eiher  are  no  less  remarkable  than 
its  vast  or  even  pouibly  limitless  extent.  Matter  of  which  oor 
senses  give  oa  any  cogniaaace  ia  heavy,  that  ia  10  aay,  it  gravl* 
tales  towards  other  matter  whMt  w^*m  witti  it  in  sonraa 
being  acccasible  to  onr  .senses.  The  qMsdm  praenls  itself  to 
the  mind,  dofsthe  ether  gravitate  loftaidt  what  we  call  ponder- 
able  matter?  This  is  a  question  to  which  we  are  not  able  to 
give  any  positive  scientific  answer.  If  the  ether  be  in  souie  vray 
or  other  coanecied  with  the  cauaeof  giavitatioa,  it  woaM  sceus 
more  likely  that  It  itself  does  not  gravitate  towards  pondenble 
matter." 

"  A|{Bin,  we  have  very  !^'  rong  reason  for  believing  that  ponder'^ 
able  matter  consiilt  of  ultimate  molecules.  First,  that  sap- 
position  accords  in  the  simplest  way  wilh  the  laws  of  ciyitallo- 
graphy.  Chemical  laws  afford  still  stronger  confirmation  of  the 
hypothesis,  thraugh  the  atomic  ihcoty  ot  luiton,  now  univers- 
ally accepted.  Comparatively  recently,  the  deduction  of  the 
fundamental  projierty  of  gases  from  the  kinetic  theory,  as  it  is 
called,  aflurds  strong  additiotiRl  confirmation  of  that  vie*  of 
the  constitution  of  inaltcr.  more  recently,  the  ex[  l-nu 

tion  which  has  been  affonJol  l  y  that  the.  iy  i  f  ih.at  iiiuU 
rciii.i!  kaljie  ii'.sirument  the  ratbome  cr  <il'  C.  roi  kci  I'.ts  lent 
suitiier  tonfirnialion  in  the  same  direction.  .None  ot  these 
evidences  apply  to  the  ether,  and  ucardingly  wc  are  left  in 
doubt  whether  It  too  consisu  uf  ultiuiatc  molecules,  or  whether 
on  the  other  hand  it  is  continuooi^  as  we  cannot  helpcoaceiving 
space  lo  be." 

'*  The  undabilory  theoiy  of  ligh:  was  greatly  promoted  in  the 
first  instance  by  tba  known  jAenomenn  of  soond,  and  the 
e«p)anaiiiin  vvhie'i  tbeyrMciwdfcomtbehydndynamical  thcosy. 
Accordingly,  since  tonnd,  as  we  know,  oonaisila  of  an  nndnlato^ 
movement  ptopagated  through  the  dr  (or  it  may  l«  ihrougn 
other  media),  and  dependinj*  upon  coadcnMlion  and  rarefiuc- 
tion,  It  was  snppoaed  naturally  that  light  was  propagated  ia  a 


Digitized  by  Google 


July  27,  1893] 


NATURE 


307 


{similar  manner,  by  virtue  nf  'he  fi-srcr^  hrKuj^hf  into  play  by  the 
condcnimtion  and  rarefracum  of  the  cihcr.  \'.:\\  there  i»  one 
whole  cUu  of  pheaoaeoa  which  have  actually  no  coaaierpart 
ia  ikoie  cr  foud ;  I  refer  to  polariutioii  end  deaUe  rctrac 

tion." 

■'T.'ic  evidence  forihc  truth  of  the  theory  of  un'inlnll'jns  a~ 
re|»a?iia  the  phsijuiiitna  of  cuaiuiiiii  light  depend*  in  great 
meaiure  upon  the  fact  of  interferei>ce  and  the  explanation  which 
the  theory  K>ve*  of  the  complicated  phenomena  of  diffraction, 
tet  ia  itaajriag  the  intcrfeience  of  polariied  tight,  additional 
phenoBicBm  pneintad  theanlm  which  nitimately  pointed  out 
thM  the  vimlioiw  wltli  whidt  we  ere  concerned  in  ibc  cue  of 
ihe  ether  dlliisr  nllecelber  in  ibcir  cliaTacter  from  those  which 
fadanji  10  sound.  The  phenomena  of  tlie  inicrlierenGe  of 
polarued  light  prove  inconiestably  that  there  exiiu  ia  light  nn 
elemcat  of  (ome  kind  kavinc  relation  to  directions  tramverte  to 
that  of  pK»pa|atiMI|  end  admitting  of  compoiilion  and  resolu- 
tion in  a  plane  perpendicular  to  the  direction  of  transmission 
according  to  the  very  *aune  laws  as  those  of  the  composition  and 
rc^ol'jtion  of  forces,  or  velocities,  or  displsccincn^s  in  «nch  n 
jil.irjr  Thi^  requires  U.S  to  attiibule  to  ihi- c^hri  .1  cnn'.'.iniiiijn 
allogciher  different  from  that  of  air.  It  poinis  ou'  ihc  exist- 
ence of  a  50(t  <il  claiiticily  whereby  the  ether  ^cmls  tu  check 
the  ^lidini;  <ir  uw  layrr  cai.t  snolher.  Havp  we  no  r\.i:ii|ilf  of 
■  dcb  ,1  lori'-  in  llic  lmsc  of  )«jn;li:r.il>lr!  uir.iicr  '  Wf  hnvc. 
V^>e  know  thai  an  el.u<ic  &ol>d,  which  for  siiu(4:city  i  will  £U|J- 
()ose  to  be  uncrysialline,  and  alike  in  all  directions,  has  two 
kiads  of  elasticity,  by  one  of  which  it,  like  air,  lends  to  resist 
oimficeiNan  end  rwrefraction  ;  while  bf  Ihe  other  it  tends  to 
remt  a  eoBltnnoo*  gliding  of  one  portion  over  another,  and  to 
reitoi*  Itedf  to  iU  prfanitive  atate  if  rach  a  gliding  hai  Uken 
plioe.  There  is  no  tUrcct  relation  between  ilie  ma((nttiide  of 
thete  two  kinds  of  elatiicity,  and  in  ihe  case  of  an  elastic  solid 
such  as  jelly  the  resistance  to  compression  is  enormously  great 
compared  to  the  resistance  to  a  glkling  displacement." 

"  If  we  assume  that  in  the  ether  there  is  really  an  elaiiici:y 
tending  to  restore  it  to  its  primitive  condition  when  ■nc  layer 
tends  to  glide  over  another,  an  elasticity  which  it  apji^.i-s  to  be 
absol"tfly  necessary  tn  t^'lmit  in  ortler  to  account  for  the 
observe  1  of  inicrfciir.ct  of  polarised  light,  the  qntttion 

arises  fin  wi;  thcrL-Sj-  i-v():;iin  d..  ible  refraction?" 

"  I  hi-  eirlicsl  att«.ni|>is  lo  cxpLtin  it  in  accordance  with  the 
thfo:  y  nf  traiisverse  viuf^duni  were  made  by  attributing  to  the 
rthrr  :i  molecular  coDMiluiion  more  or  less  analogous  to  that 
which  we  believe  to  exist  in  ponderable  matter.  Following  out 
spcculaiiont  founded  upon  tlut  view,  the  celebrated  Kresnel  was 
ted  to  the  ditcoveiy  of  the  actnal  kwa  of  double  refraction  ;  the 
theory,  however,  which  be  gave  was  by  ao  meant  conplelei  ioas- 
■racbeathe  rcenllewereaotrigoroulyaedneed  froa  thepremises. 
Canchy  and  Ncmmana,  indepcodentfy  and  about  simuliancoitdy, 
look  up  Frteiwr<  view  of  ilie  constitution  of  the  etber  and 
applied  it  to  e^phin  !hp  laws  of  double  refraction.  In  their 
tbeorytbe  conclii^i  .'n>  nritved  at  were  rigorously  derived  from 
the  premises;  but  the  results  did  not  altogether  agree  with 
otaeetvation  ;  that  is  lo  say,  although  they  could  by  the  adoption 
of  certain  suppositions  be  forced  into  ,t  near  nccoi^Jsncf  with  the 
observed  laws  of  double  refracliot^,  y.t  ihuy  (ju  nte;!  out  the 
necessity  of  the  existence  of  other  phenuin^n  i  itlii  .;!  were  belied 
by  observation.  Our  own  counliyroan  Orccn  u^s  the  first  to 
deduce  Fre^neJN  laws  from  ,a  njjnrous  il  v  r.iiii-cal  theory, 
aichtjU^U  nearly  ■iiir.il!4ll(.*ousIy  MucL'vula^^  nrrivr[i  .it  .1  ttieMry 
it}  sume  respei  Li  Similar,  thoU(;h  on  (he  wboie  1  thiuk  Icsb  iialu- 
factoi  y. " 

"  .Stiil  »11  ihcie  theories  followed  pretty  closely  the  analogy  of 
peodenble  millcr  ;  and  at  least  in  tnefirat  three  mentioned  the 
etber  wee  even  imagined  to  conwn  of  diicrete  molecales,  acting 
en  one  another,  like  the  bodioi  of  the  solar  syttem  regarded  as 
poinu,  bjr  forces  in  the  dinclioR  of  the  joining  line,  awl  varying 
as  some  function  of  the  ditience.  I  have  already  quoted  the 
very  strong  language  in  which  Newton  rejected  the  idea  of  the 
heavenly  bodies  acting  on  otie  another  acroa*  intervening  spaces 
which  were  ahs>lutc-ly  Vc>id.  Itut  the  conception  has  nothing 
to  do  with  the  miijnitude  of  the  intervening  spaces  ;  and  the 
conception  of  action  .it  a  diilanoe  across  an  inteivenlng  space 
which  is  absolutely  v<)rd.  is  no'  a  bit  ca'sier  when  the  's').ice  in 
question  is  merely  that  separating  twoadjicen;  molecules,  when 
the  ethfr  ii  thoujjht  of  as  coniisting  of  discrete  molecules,  than 
i!  i^  wh'.n  the  ^[  ice  is  that  sep.ir.itin;;  two  boJieS  of  the  S  >iar 
ajT'tcm.  though  in  this  Jailer  ca$e  it  iiuy  amount  to  many  mil- 
liont  of  miles.  II  the  etber  be  hi  tone  unknown  manner  the  link 
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of  conneclinn  whercl  y  two  Iioavenly  hodirs  are  enahW  to  exert 
on  one  atn-jKr  :lir  -itii.ii-r;i)n  i  f  i^invii.iiion,  tlicr:  .i_cordirgto 
the  hyi''~''lie:;iMl  Tisliiuiioii  ol  the  etherthal  we  have  hi-fn  con- 
s-  lcrm,;,  \\<-  seen-,  compelled  lo  invent  an  ether  of  ih.-  -ccMnd 
onlor,  >i>  :u  s|-f:iK,  to  form  *  link  of  connection  li-.tween  two 
^f|-,inic  ;::'>!ci:i.ilr*  I'f  ttic  I  .iniin^eroi; -i  rihcr.  -incr:  the 

nature  of  the  ether  is  so  very  ditieteiit  it»  it  mus!  be  from  that  of 
ponderable  matter,  it  may  >>e  that  the  true  theory  must  proceecl 
upon  lines  in  whidl  our  previous  conceptions  derived  from  the 
atndv  of  pondemUe  matter  are  in  great  measure  departed  from." 

"If  we  think  of  the  elberaa  n  sett  of  gigantic  jelly,  we  can 
hardly  imaghie  but  that  It  wonld  nrare  or  less  reust  the  peuefle 
of  the  heavenly  bodice— the  plaoela  for  luiance— Ihrongh  tt. 
Yet  there appein  to  be  no  certain  indication  of  atiy  auch  resist- 
ance. It  baa  been  obscived  indeed  in  the  case  of  Encke'« 
comet,  that  at  successive  revolutions  ihe  ecmel  leiumed  lo  its 
perihelion  a  little  before  the  calculated  time.  Thia  would  be 
accounted  for  by  the  supposition  that  it  experienced  a  certain 
amount  of  resistance  from  the  ether.  Although  at  first  sight  we 
mi^Vi!  di'po-'ed  Ms  ^ny  th.it  inch  n  re"ii<s?anre  wniild  retard 
I  i>trilieliQn  p.^^^r.^t--,  v-t  tlic  i.ic-  ih.i!  ic  w  j.;]  !  .Ttcflerate  it 
becomes  r.'.-ily  iriti.ll:.;il'le,  if  we  ciirni.icr  lha'  the  rt-iiitancc 
expericncC-i  woulil  tend  I'l  ■lIiclL;  its  iiniu.iii,  ami  -.o  |:ri\cnt  ii 
from  gcliin);  .m.iy  -o  iVir  fr  itn  ihe  <\'.n  -it  aphelion,  and  would 
(.'<n>e(jiieirly  )>ii:r(;  it  ntore  iie.irly  wAn  the  conditiofl  of  a  pbinct 
Circulating  rounii  the  sun  in  a  !.mal.«t  oibit-" 

"  Many  years  ago  I  .i>ke(l  t  he  highest  authority  in  this  countiy 
on  physical  astronomy,  the  late  ViuL  Adauis,  what  be  thought 
of  the  evidence  afforded  by  F.ncke'i  comct  lior  the  eiifteaoeoia 
retarding  force,  such  as  might  arise  from  the  ether,  lie  aald  to 
me  that  he  thoagbt  we  did  not  know  enough  as  lo  whether  there 
might  not  pomibty  be  a  planet  or  planet*  within  the  orbit  of 
Mercury  which  would  account  ^Itin  :\  f'iffeten-  v -ly  Kut 
quite  independently  of  such  a  tnppOsitior.  w>rl  y  ^  note 
thai  Ihe  remarkable  phenomena  prrsenteil  by  the  tails  of  comelt 
render  it  by  no  means  unlikely  that  even  without  the  preaenoe 
of  a  resisting  medium,  and  without  the  di&tuibing  force  atising 
from  the  attiaction  of  an  unknown  planet  situated  so  near  to  the 
(•un  as  not  to  have  been  seen  hitherto,  the  motion  of  the  head  of 
a  comet  might  not  be  quite  ihe  same  as  that  of  a  siinple  body 
representing  the  nucleu*,  and  f>eing  8uf>icct  to  the  fiiavitalion  of 
thcsun  and  1  Iiriet^  .n.:  nothing  else.  It  ;i;  pear*  that  the  tails 
consist  of  5  uric  Kiml  of  matter  driven  horn  the  comet  with  an 
enor»)iiir%  veli>t;:y  l>y  ;i  '.■rrt  '  f  rc|nilMon  tmanaliDp,  lr:irir  the 
sun.  If  Ihe  nucleus  loses  in  this  manner  at  each  [xrihelion 
passage  an  exceedingly  small  portion  of  iu  mass,  which  is  rC' 
pelled  from  the  sun,  it  i«  possible  that  Ihe  residue  may  expe* 
ricnos  an  attraction  towards  the  eunovcr  and  almvetfaat  dne  to 
gravitation,  and  that  possibly  tbia  may  be  the  cause  of  the  ob* 
served  acceleration  in  ihe  time  of  passing  perihelion  even 
though  there  be  no  resistance  on  ihe  part  ol  the  eiber.  So 
that  the  question  of  n^UMncc  or  no  resistance  most  be  left 
an  open  one." 

"  The  supposition  that  the  ether  would  resist  in  this  manner 
a  t>ody  moving  through  it  is  derived  fnim  what  we  tib.scive  in 
the  c««e  of  «»i>liil'!  m'»v!rii^  through  flui<J«,  liiniid  or  g.iseou*.  a< 
the  c.t>c  ni.iy  I.e.  In  1  liTiiry  cases  of  resistance,  the  main 
repie'cntative  of  the  work  apparently  lost  in  pio|>«Hir(»  the 
solid  is  in  the  first  instance  the  molecular  l.ini  tic  energy  of  ll  >-  i^nil 
of  eddies  in  the  wake.  The  formation  of  lhe«e  cdilics  is,  how  - 
ever, an  indirect  eflcci  ol  ihe  intmial  friction,  or  if  we  prefer 
the  term  visco  ity,  of  the  iiuid.  Now  il  e  vi»cosity  of  gases  has 
been  explained  on  the  kinetic  theory  of  ga^ci,  and  in  the  case  of 
a  liquid  we  cannot  well  doubt  iliat  ii  is  connected  with  ibc 
constitution  of  the  subiMBee  at  not  beiog  absotutely  eoniiauons 
but  molecular.  But  if  the  etber  be  cither  non-moiceular,  or 
molecniar  in  lome  totally  diflereataeMefrom  ponderable  matter, 
we  cannot  with  safety  infer  that  the  motion  of  a  solid  through  il 
necessarily  implies  resistance." 

"  The  luminiferous  ether  touches  on  another  myslcriousagcet, 
the  nature  uf  which  is  unknown,  although  iis  l.iws  are  in  many 
respccia  known,  and  it  ia  applied  to  the  cvery-dAy  wants  cf  life, 
and  ii»ap[>llcations areeven  regulated  hy  .\cls  ul  l  ailiament  ;  I 
allude  to  electricity,  I  sjid  that  the  nature  of  tictliiciiy  i*  un- 
!  known.  .More  than  for-y  ve:i?s  ago  I  was  iitling  nt  ilmner  be>ide 
'  the  illustrious  Karaiiiy,  ..t  !  i  said  to  him  that  1  thLU(;ht  a  great 
step  w&uM  have  l  etn  made  if  »c  couM  say  of  ck-ctntiiy  some- 
thing an.-ilogou5  to  what  we  say  of  li};hi,  when  w  e  .iftrrm  that 
ti|;lil  coitsislsot  undulations  ;  and  he  said  to  oie  that  he  thought 
we  were  a  long  way  oflTibat  at  preieat.  Ikir,  as  I  lekl,  lelalions 
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have  recently  been  -lisc.ivereil  Keiween  light  and  electricity 
which  ii-a<i  '.IS  ii>  ht-iirvr       the  latier  It  meat  doicljrcna- 

nectetl  with  the  Jiiniimlcroa>  ether.  ' 

"Clerk-Maxwell  showed  that  the  ratio  of  two  decinal  eon- 
ilants  which  are  capable  of  being  detennlned  by  IkbOfMdKy 
rapetiocDti,  aad  which  arc  of  rach  «  iMtm  tiMt  tlMl  nlio 
flsprcuca  ■  vdociiy,  agtces  willi  leowfkaUe  accunacy  with  ilw 
known  velocity  of  lieht.  This  forawd  the  ctaitiag-poiiit  of  the 
electro-magnetic  theory  of  light  whidi  ii  w  cloaeljr  uaociated 
with  the  name  of  ttaxwelL" 

"  According  to  thl«  idct,  light  may  be  looked  on  as  the  propa- 
gation of  an  electro-magnetic  diiturbancc,  whatever  the  appro- 
priate idea  of  such  a  thing  may  actually  be.  The  theory  has 
quite  rccmtiv  receivfi!  remirkib'e  (  infirmalion  by  the  investi- 
gatioR^  of  Ilcr'..'.  whi.  Has  Uiawn  ili.i"  what  arc  incontestably 
electro-magnetic  <iisvul>iiriOi-->,  ami  are  investigated  by  purely 
electrical  wc:iii>.  exhiliil  -orr.c  i/f  ti.e  fuintamental  phenomena  of 
light,  >iKh.  for  c\:iiii|  Ic,  a^  intci (e icnce  and  polarisation.  It 
.■•.ppeais  (hat  the>e  rlcclr<j-iii.>gnc',ic  waves  are  strictly  nf  a 
similar  zi;i;ute  lo  the  wiivei  oi  lii^ht,  though  there  is  an  enor- 
mous difference  in  the  scale  of  wave-lengths,  which  in  the  ci^-c 
of  light  range  atkout  the  ^nUcth  part  of  an  inch,  while  the 
dectrp-BafBCtie  waves  which  have  been  investit:a-.e'.l  by  purely 
range  from  »  few  iticbea  to  many  yards." 

"  I  hmve  featured  to  being  this  iniereMioB  (nbjeet  befote  you 
in  the  coane  of  the  tddmc  which  I  have  {wk  ddivercd.  I 
have  not  attempted  to  lay  before  you  the  evidence  on  which 
scientific  men  rely  for  the  truth  of  the  conclusions  which  1  have 
mcntioited  as  well  establi.'ihed.  That  would  have  required,  not 
merely  an  evening  addre«s  but  a  whole  course  of  lectures. 
Neither  have  I  made  any  allusion  to  possible  bearings  of  the 
scieniirio  conclusions  on  questions  relating  to  religious  beliefs. 
Anuhin^;  af  that  kind  I  fe.ivc  yonr  oven  minfi<  ;  my  ohject 
ha~  t  I'f n  -itn|ily  tn  |irc^ciit  In  yrui  very  briefly  the  conchisions 
«t  >c:ence  :n  ih.T,  IimitcU  btanch  vvhich  1  have  selected,  distin- 
giiishLn^'  a^  iLDpartLaSly  as  Icoul  l  u  ha:  ii  well  entebilllted  ftow 
what  is  debatable  or  even  merely  conjectural" 


THE  NATURE  OF  DEPOLAHISERS^ 

'U7HBN  an  clectKieeommtla  iMued  between  plaleaorpUtinom 
ihioogh  a  Mittika  of  mlphnrie  add,  toe  hydnifen  and 
OKjKca  are  partly  letained  at  the  tBrlaeefr-aiid  ajipannllv  alao 
whUn  the  platei— and  under  theie  cooditioM  are  oqiaMe  of 


iirteiattinB,  as  in  the  well*knowo  Crave  gas  faalteiy :  to  that  in 
«o  br  as  the  "gate*"  thus  ciieuautaneed  are  eonceraed  the 
chaage  may  be  expniaed  bjr  a  reversible  eqaetion.  This 
revenal  comtitntcs  the  wdl-known  phenomenon  teraaed  pdanta- 

tion  by  physicists. 

Reversal  owing  to  the  retention  of  hydrogen  in  drcnit  i*  pro- 
mrtrd  :a  different  extents  by  tlifferen'  metals — hence  apparently 
ihi-  v.nyui^  electromotive  1'ori.es  r)f  si-i^^lj  fluid  cells  containing 
diiterent  negative  p!a!r^  ;  an'l  when  ihi-  |)re^«ire  is  tiufficient  to 
retain  ihe  whole  "f  ir.','  )iy  lri>^e;i  .TI  l!ir  |il.-itc.  it  liecnuie^  (olnl 
—hence  il  is,  lor  C)taiii|  le,  that  zinc  'lues  r.rjt  disiolvc  m 
,»ijllihuric  acid  under  great  |)resMiti-. 

\'Attuas  substances  knowu  i^cucrally  .u  ticp<jUri!.ei»  ate  u>cd 
to  prevent  the  •tccumulatian  of  products  of  clcclrclysis  and  Ihe 
con^-cqucni  reverb  of  the  action — *uch  a«  copper  sulphate  in 
the  care  of  the  Daniell  cell  and  "  nitric  acid  "  in  the  case  of  the 
Grove  aod  Baaaen  eelli ;  fant  whereas  the  action  of  copper  tul- 

State  Is  easy  to  vndeistrad,  that  of  "  niirie  add  "  offers  many 
ffienhiei.  As  the  beat  of  dinolalion  of  copper  In  dilate  sal- 
phuric  acid  U  a  negative  value  (abont  12,000  units),  the  dis- 
placement of  copper  by  hy<l(agen-W.r.  the  heat  of  dissolution 
of  hydrogen  in  copper  sulphate— i«  a  positive  value,  vo  (hat  not 
only  doe%  the  presence  of  the  copper  sulphate  prevent  the  accu- 
muhition  of  hydrogen,  but  in  removing  hydrogen  it  also  serves 
to  increase  the  electromotive  force  of  the  cell  from  about 
;57'46th*  lo  al>nu!  ^o/46(hs  of  a  volt.  The  principle  unrterlying 
till,  IS  ex-.erjsitile  even  to  cases  in  which  one  part  >il  'he  ciimnla- 
live  cffett  mI  '.he  cycle  "f  change  is  a  iiefjaiive  value.  Thus, 
although  Ci 'pjiei  ha-  a  nej^ative  licjt  nf  ili-sol  .itioij,  it  will  readily 
iliisolve  ill  (lilute  Milphuriv  atiU  if  it  be  aH'il  ut  placi-  nf  ?inc  in 
;i  Lmive  cell,  the  ne<:ative  heat  of  dissolu:i'-in  uf  CM|i|:cr  heinp 
morethaa  compc  i.siied  for  by  the  positive  hca;  of  Ji^-sulutiyn  ot 
hydrogen  in  "nitric  acid"  ;  and  it  is  well  known  that  copper 
diuolves  in  many  weak  acids  in  presence  of  oxygen.  It  is 
>  RfpriBMi  ■[-^1:,  t'i'_  I'lML^r.ii  ^.^  r  tiMClMBiieal$sd«i]r«  Ke>  taj. 
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easy  to  untler.stanrl  lir  w  .  .xysren  acts  in  such  cate*.  hni  '.he  facts 
shijw  1h.1t  the  e!!ect  )in>ilui-eti  by  "nitric  ai'n!  1^  ni)t  -,0  leadily 
interpreted,  and  (heir  consideration  raises  imporlani  question*  of 
genera)  applicatioin« 

Raaiell  nas  shown  that  when  "nitric  add"  is  freed  fram 
aitnMS  coespomda  it  does  not  dissolve  diver,  btil  that  aaion 
sets  in  when  a  trace  of  nitric  oride  is  introdnoed,  and  coaiiBuas 
with  increasing  rapidity  as  theqnaatity  of  tlie  nitron*  compoand 
— a  necessary  product  of  the  action — inereaset ;  Veley's  later 
experiments  have  shown  that  the  same  is  true  of  copper,  with- 
out, hoirever,  affording  any  further  explanation  of  the  pheno- 
mena. Although  it  is  not  to  be  expected  that  such  ireials 
would  dissolve  in  nitric  acid  even  when  coupled  with  a  rela- 
tively electronegative  <ron(!i!Ctor.  ,is  they  fuive  nif;^''*''  he:it«  of 
dissfilutiun,  yet  if  the  aciii  aUo  acted  .is  licp'jlnnser  a  cycle 
might  be  fotmeii  in  which  sut'hcieiit  enrrf;y  w:iulil  be  (■.eveli>;icd 
to  condition  chan<;e  :  .t  therefnre  follows  that  in  <v,ch  civc* 
tiilrif  acid  Iocs  not  act  as  '.he  (ic(>olariscr  in  accor>iancc  with 
the  equalion :  2.\<^  +  ^NOjII  -+-  (.lN(_l;li  =  2.Ai;M;  >,  -  !l._,0 
—  No. II.  and  tlul  in  puial  of  fact  the  nitrous  comp^iunJ  i3>  the 
de)><iliTiser,  although  the  nitric  acid  is  the  actual  solvent  of  the 
metal,  the  hydrogen  of  the  acid  being  virtually  directed  dis- 
placed by  the  metal  with  the  assistance,  however,  of  the  carrent 
energy  derived  from  its  own  osidation  by  the  nitrous  componad. 

But  i^at  iiiticrpMMllnB  fe  to  be  given  of  the  behanoiK  of 
more  acthw  mclalsi  saeb  as  linc,  magnesiam,  ftc,  which  have 
positive  heats  of  dissolution,  and  therefore  are  capable  of  dis- 
solving is  tlie  pure  dilate  acid  if  coupled  with  a  relaiively  i>ega- 
tive  conductor  ;  does  nitric  acid  in  their  case  directly  act  as  a 
depolariser  ?  If  it  be  capable  of  thus  acting,  such  metals  even 
when  uncoupled  should  dissolve  in  the  pure  diluted  acid.  It  it 
noteworthy  that  when  such  metals  are  dissolved  in  nitric  acid 
hydrogcri  is  sometimes  evolved.  It  has  b«tn  "lut^^ested  that  this 
byilrn^en  >s  derived  from  the  interaction  of  the  metal  and  water, 
but  I  c.inncit  now  regard  this  as  a  probable  explanation  ;  its 
(jr^iduction  serve-,  rather  to  Mr^gest  a  deficiency  of  the  dejwlar- 
isin^  ai;fn;,  which  cannot  well  occur  if  nitric  acid  be  the  de- 
poUiiser.  Indeed,  il  nitric  acid  Ix;  ref;arded  a^  directly  ac'iic, 
It  In  remarkable  thai  in  presence  uf  the  large  cxcci*  of  the  acid 
which  is  al*ays  piesent  any  hydrogen  should  escape  ;  and  also 
that  the  icduciion  >hoalrt  extend  so  far  as  it  often  does,  and  not 
extend  merely  to  Ihe  fomntion  of  nitrous  acid.  H,  ho 
the  acid  be  incapable  of  directly  acting  as  a  de^lariser, 
nilroos  compound  \tr  the  initially  active  dcpohwinng  ageiit«  it  b 
no  longer  surprising  that  owing  to  the  nilKMS  compound  sndier* 
ing  further  reduction  it  should  be  deficient  in  parts  of  the  cir- 
cuit, and  that  consequently  hydrogen  should  e»cape.  Why  the 
reduction  should  exteod  so  nndi  farther  when  metals  having 
positive  heats  of  dissdatioa  are  nsed,  bowcveri  still  ivqaires 
elucidation. 

In  the  case  of  sulphuric  acid,  whatever  metal  be  <li«solvcd  in 
I  the  tiilttt/  f  :\('\<^,  no  reduction  takes  place  ;  and  it  is  only  when  the 
I  concentrated  and  mure  01  Ir^-,  he.ited  acid  i-.  uscii  that  sulphurous 
!  oxide  and  othct  rcdiictio:i  pnidiicrb  are  olitainccl.  Itappearsnot 
iinprob.ible  !  lt.\i  reib-icthtn  i  inly  1  a-.c>  I'lace  under  conditions  under 
wdiich 'he  pre-ence  ol  viiipliiiriv  .'.•//is  possildc,  i  t.   that  de- 
piolar  i-al  n  in  i-  ttlfdcd  Viy  sulph.iric  ,';rr'<-anil  never  by  -ulph  .'.ric 
.  lutti,  .tllhiiu^h  tlii«  tattci  may  tic  tegaiJeii  as  (he  .tciual  itilvent 
I  of  the  metal,    There  is  at  present  no  evidence  forthcoming  !© 
I  show  that  nitric  acid  can  dis%ociate  into  the  anhydride  and 
I  water,  and  even  if  SHch  a  change  took  place  in  conceotraled 
solutions,  there  is  ao  reason  to  assume  that  it  can  alio  lake 
phMe  m  dilute  sotatioua,  and  that  this  is  the  explanation  of  the 
dilftrcnoe  between  nitric  and  snlphnric  acids.   It  is  well  known, 
however,  that  nitric  acid  is  resolved  with  extreaM  fMility  into 
nitrogen  dioxide,  water  and  oxygen,  aod  that  il  it  exces- 
sively sensitive  to  the  action  of  nitric  oxide— a  trace  of  nitric 
oxide  would  therefore  eaercisc  a  fermentative  action  and  condi- 
tion.  the  formation,  it  may  be,  of  nitrous  acid,  or — as  there 
is  no  evidence  Compelling  us  to  suppose  that  the  compound 
represented  by  the  formula  UNO.  exists  -it  mny  be  of  nitro> 
gen  dioxide.    In  this  latter  case,  !>olutions  of  1  itr:c  aci  i  would 
resemble  concen!ni»ed  sulphuric  acid  in  containing  a  redocible 
oxide,  and  it  may  be  that  their  depolarising  aclhia  IS  initially 
exerted  ihtou^jh  viuh  an  o\ule  alone. 

To  arrive  at  a  clear  cinceptmn  of  •Vie  IhikiIi.ii  of  acids  in 
ihiii<lv«ig  metals,  aod  o(  the  nature  of  JcpolajiMni;  ai;ent». 
It  would  therefore  appear  to  be  necessary  to  t.-ike  into  acount 
many  circnmstaaoes  to  which  hitherto  tntt  little  attention  has 
been  paid.  I  Hcmky  R.  Armstiioko. 
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iXTELLluEXCE.  I 

Ik  a  letter  to  the  Timti  of  July  25,  Mr.  J.  P»rker  Smith. 
M.P.,  Heicribe?  the  acfiotj  that  has  been  taken  by  \Vvkeh»mi«t» 
wi'ii  1  view  iif  cuiiimcmnr-vting  the  Sooth  anniveisary  of  the 
opcnini;  tit  \\';nchi.--t(!r  L'^llc^^f  t» 5' me  permanctil  nieninrial. 
It  was  rcso'vc  i  list  Miy-h.it  a-iy  f^n  l  which  might  ln!  r.iisc  l 
xh<M!M  Vi-  aij;ihL-.i,  'hn;,  to  t;ie  rcniufaliutl  Ml  the  Kuundcr's 
L'haiiiry  in  Ihr  (  .uhuflral,  \\\\  secondly,  to  eslabliihin^  a  group 
tif  racmotiaJ  bmluiii^a  /or  the  preservation  of  Wykchamical 
antiquities  and  the  encoumgement  of  art,  archaeology,  natural 
history,  aiul  ulher  sciences.  &{r.  Smith  is  the  Chairman  of  the 
£ncatm  ConaUttce  Ibfaied  to  MlBmialier  the  findi,  and  he 
■ays  tint  the  aimt  of  the  coUectioa  el  uehiBologjr  awl  art 
iradA  be  («iiltiitrat«  and  cncooiaM  the  HVlhtrMim  of  school  ; 
Mwij,  ud  to  fiiroUh  boys  with  lateTCSls  ovtiide  that  course.  \ 
As  to  science,  the  idea  is  that  (he  science  collections  should 
be  a  development  of  the  present  collection  of  the  Natural 
Hiatory  Societ)[,  which  is  good  iboufib  not  large.  Mr.  Smith 
thinks  that  special  stress  woakl  douhtless  be  laid  on  the  collec-  ' 
tion  of  local  minerals,  fauna,  and  flora.  .\n  attrmpt  migh*.  also 
be  made  (as  has  been  done  at  Harrow)  to  imiuie  ihi-  ri  lmnably 
instructive  series  of  type  forms  cxhibitcf  in  the  Mvi^euin  of 
Natural  History  at  South  Kensington  ;  nni!  1'.  ui-alLi  tie  highly 
desirable  to  connect  some  moderate  pnivisian  f  ir  eUmentary 
biological  iujd  botanical  work  w:th  Uic  ni:ur.\i  hiiiory  mu4cum. 
Coniri^uiioBslo  the  fuad  will  be  received  by  the  hon.  secretary, 
Mr  Percy  R.  T.  Toynhee^  109,  Glmuetter  Tenaee^  Hjne 
I'ark,  W. 

THV  nalh  annMl  meeting  ol  the  National  .\ssociattoD  for  the 
Profoolion  of  Technical  and  Secondary  Education  was  held  ' 
on  luly  24.    The  Duke  of  Uevonshirc,  who  occupied  (he  chair,  ' 
said  that  frtiblic  fuM^  liad  been  so  rapidly  secured  for  ptirfwes 
of  lechnici'i  iu»trui  ri  in  th.ii  :n  some  cases  both  cour.'.y  counciU 
and  rocnicipil  .iiuhor.;:-;  were  a(  n  \n<^%  to  decide  u|ii.m  ihr  drvt 
means  of  ;i  ltii:nL>^tMiiip  thcni.     lie  th'jj^hl  th.it  n  inij^ht  he 
advisable  for  .uiullnjr  Ki)y.il   ("■jmiiii<>i'iri  ti>  l>c  :i|ir!iii;"i''-:i!  t:j 
inquire  in.l  roiioit  U|ion  the  iirn^rcs^  -iiirlu  sinct;  iSSi   in  our 
own  .•\n:l  m  CootHwnUl  coauuie*.    11a  wan  gUd  to  tliil 
the  county  councils  of  Staflordshire,  Bedfordshire,  and  Man-  ; 
Chester  bad  sent  their  organising  secretaries  to  the  Continent  | 
to  ascertain  (he  latest  deveiapoMnu  of  technicil  edaeatioa 
•broad,  and  hoped  that  their  example  «oald  he  Ihllowcd  by 
otken.  Sir  Hcsiy  Roeeoe  prewnied  the  lepoK  of  the  Society,  | 
add  it*  adofMieo  was  moved  lif  Mr.  Meodella,  and  lapported 
by  Sir  F.  S.  Powell.     The  ollioett  of  the  Society  were  re-  ' 
elected,  with  the  addition  of  Sir  W«  Hart-Dyke  as  a  vice* 
PreNdcnt,  and  Sir  A.  Roilit  as  a  nember  o(  the  execative 
ceainittce. 

A-  ui  ouicime  of  the  Technical  Instruction  Act,  a fcheme 
was  promuiud,  and  plans  sut»equently  adopted,  for  the  erection 
of  tedmical  schools  at  Maiditooe,  and  Che  AMndathw  etoBa  of  { 
the  new  bnildingt  has  just  heen  1^.  The  t^oolt,  whidi  are 
CMiiModicos  and  well  idapled  ibr  the  paipoce  for  whieh  they  I 
win  be  need,  have  reeei«ed  the  lanction  of  the  Sclenoe  and  Art 
Depaitmeot,  and  comprise,  on  the  ground  floor,  science,  lecture, 
and  dais  rooms — the  former  capable  uf  seating  from  sixty  to 
eighty-four  students — large  lecture  hall,  and  a  library,  togcthet 
with  physical  and  chemical  laboratories,  and  a  wood-ctrving 
workshop.  On  the  first  floor  is  the  art  schoo!,  with  [minlin;; 
and  modelling  rooms,  and  a  life  studio.  1'lie  l)a>cmcni 
is  designed  for  an  electric  installation  and  stores.  There  )}«ing 
a  large  available  space  inthe  viirimiy  ol  ihe  Maidstone  Museum, 
the  new  buil'iings  will  form  an  adjunct,  and  both  in  the  science 
and  art  dejan  men  s  direct  communication  may  be  had  with  that 
institution,  which  will  thus  mutually  further  the  objects  of  the 
whole  group. 

THEfollowing  alterations,  amon^  other*,  have  been  insrodaccd 
into  the  programme  of  techniolo,Mcil  r«.im;ti.i;Mn>oi  !h?  t,  ityand 
Guilds  of  London  Institute  for  the  sc-'.ion  1S93  94  I.  An  ex 
amination  in  cabinet-makm^  .mil  nmt  in  metal  wjfk  .\s  a  branch 
of  mannal  trainin«j  have  Wen  .itlilcJ.  2.  rhe  r-yll^Uu-.  m  1>  )nt 
and  shoe  manuf.iciure  hxs  been  divided  imn  iwu  i;r.iile>,  .iii'l 
se)iinite  jitactical  Ic-sts  :ire  addt^i  to  each  grade.  J.  d'nc  hanijars 
fvaininaiion  in  jihitto^ratjhy  is  divided  into  two  sections — fl) 
pure  pbolography  and  (il)  photo  mechanical  processes— and  the 
practical  examination  will  be  heMiBCOoneotioo  with  thehowNia 
gradesoitly.  4.  TheexaminatioBiiteatlOBWcafiqgiBdieoidinirjr  | 
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grade  i*  divided  into  two  sections— (1)  plain  weaving  andM 
nacy  weaving.    5.  An  examination  preliminary  to  that  in  llw 

ordinary  grade  will  be  held  in  elfdnc  Itjhting  and  in  typo- 
graphy ;  and  (he  examination  in  typu-r  ij  1  m  the  ordinary  grade 
is  divided  into  (wn  <ectiofi:.  6.  The  syllabus  in  silk  weaving  is 
enlarged  sr>  as  to  include  nhand  weaving.  7.  The  syllabuses  in 
cloth  weaving,  flax  spinning,  hosiery,  goldsmiths'  work,  brick- 
work, and  in  other  subjects  have  been  revised. 

Dr.  Dlnuv,  who  for  the  pas)  five  years  ha-  held  (he  po>ition 
of  demonstrator  and  assistant  lecturer  in  biology  in  the  University 
of  Melt>ourne,has  bee.-i  ipp  iin'ed  lecturer  inbiolo^'y  al  the  C\.itcr- 
bury  College,  in  the  '.'nivtriiy  nf  New  /ealacil.  iii'i  ml  enter 
upon  his  duties  there  in  February  neat.  At  present  Dr.Dcndy  has 
sole  charge  of  the  biological  depeitment  during  the  absence  of 
Prof.  Spencer  in  Englani. 

Mr.  Stanlkv  Dunkcrlv,  M.Sc-,  has  been  appointed  assist- 
aot-lectnfer  in  engineering  at  Ihe  Walker  Ettgineering  Labora* 
toriesb  Unimiity  CoihgOi  iiferpool. 

Lmt  year  the  Sialofdihire  Technical  Edncation  Committee 
sent  a  namber  of  tcachen  to  Leipiig  for  a  course  of  manaat 

training  in  wood-W)rk,  iron- work,  ftc.,  at  Dr.  Got^e's  Insiilute. 
The  plan  is  again  being  followed  thiayeara  sot  only  m  .Stall  >rd 
bat  by  other  coontica  ttiat  hare  eome  to  recognise  its  useful- 


SCIENTIFIC  S£  A'/ A  LS. 

Amtnam  Jturtml  if  Scume,  July.— The  following  are 
among  the  papers  appearing  in  this  number :— Studies  of  the 
phenomena  of  simniianeons  constrast  colour  ;  and  on  a  photo- 
meter (or  measuring  the  intensities  of  lights  of  diflerent  colours, 
by  Alfred  M.  Mayer.  The  photome(er  was  constructed  in  such 
a  mannei  !hat  the  two  tints  to  be  ciimpired  were  reduced  (o  the 
surtie  l,y  ;he  e'le^'s  ol  contra. 1.  I'wo  discs,  (Jcm.  in  diameter, 
and  having  halt  ol  their  surface  remove!  in  the  ih.i;)*  of  eight 
e()uidistant  sect  r>,  «e:«  ma  i<- of  thm  Hiii  i  I  h^jat  l  Between 
them  wa»  placed  a  circle  of  white  iran-l  icent  tr.acmL;  pappr,  and 
the  diics  weic  ch^iii[.'C';  toj;e;her  wilh  the  o|ien  sector-,  cuincid 
lag.  1  he  cumiiauiid  diac  vv.f>  muunlcd  on  a  loMlur  aiid  placed 
opposite  two  silvered  mirrors  inclined  at  an  angle  of  150^.  The 
plane  of  the  diK  bisected  the  angle  formed  by  the  mirrors,  so 
that  the  surfoect  of  both  aidM  canld  be  seen  simultaneously.  Ob 
rotating  the  dilC  while  ilfainrinated  by  daylight  on  the  one  side 
and  by  laapUgIrt  OO  die  Other,  the  side  illominated  by  dayw 
light  appcarad  whUe  tinted  with  yellow,  the  other  appeared 
wnite  tinted  with  blue.  A  compound  disc  of  red  lead,  of  chrome 
yellow,  and  of  white  cardboard  was  placed  on  the  daylight  side, 
and  an  ultramarine,  emerald  green  and  whKedisc  on  the  lamplight 
side.  Tne  greenish-blue  produced  by  the  Utter  combination 
made  the  tight  blue  on  the  lamplight  side  appear  faintly  orange- 
yellow  by  coa(rast,  while  on  the  other  side  of  the  ring  (he  orange- 
yellow  disc  had  diitiinished  the  oranj^e-yeUow  tin(  of  the 
rini;  to  the  '.ame  feeble  oran^;e-ye'.I  'W  a-  .eeti  i-n  the  Other  side. 
— On  the  ammonium  lea  1  h.ali  les,  hy  11.  L  Wells  and  W.  R. 
Johnston,  and  on  (be  r.i>iiihiim-lea<l  l  alhU-i,  and  a  summary  of 
(be  double  halitle* of  lea  1.  l  y  H.  L.  Welli.  The  authors  are  o( 
opinion  that  not  one  of  the  m.iny  complicated  aiiini  initim' 
lead  halido  docriiicd  by  Andt..  teaily  exists,  but  thai  the 
bodies  obtained  by  him  were  mixtures.  They  themselves  suc- 
ceeded in  preparing  live  salts  represeotinf  three  different  pro- 
portions of  ammoninni  end  lend.— A  oM-voit  itrndud  eei(  hgr 
Henry  S.  Carhart  This  la  a  ealnmel  and  aiae  ddoride  oell 
adjasted  lo  an  E.M.P.  of  one  volt  by  a  proper  coneentiatfon  of 
the  tine  chloride  sdutloo.  In  the  bottom  of  the  tube  is  poie 
mercniy  in  contact  wi(h  platinum  wire  ;  then  follows  a  pajtte  of 
merctucaidlloride  and  zinc  chloride  held  in  position  by  a  cork 
diaphragm ;  and  finally  an  amalgamated  sine  md  imnened  in 
rinc  chloride  solution  of  density  i-yfi  at  i5*C.  Thecdlhas 
a  null  positive  temperature  coefficient. 


SOCIETIES  AND  ACADEMIES. 

l.O.SDON. 

Royal  Society,  June  8.— "The  Influence  of  Exercise 
on  the  Interchange  of  the  Respiialwy  Gaseti"  1^  W.  Maieet. 

M.D,,  F.R.S. 

The  fallowing  i*  a  stmniary  nf  the  contcntt  of  this  paper  x— 
m.  II  «ai  ifaom  that  In  three  persona  out  of  tear  who 
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sul)inilte<l  to  expsrimint  iherc  was  ■x  Rreat  teri'lcncy  to  an  uni- 
fiirmity  of  tigiirc  Tor  tli«  oxygen  A'«i«W;'.f' un<ler  sirailir  physical 
circumilatices  (food,  temperature,  ice),  so  that,  if  the  CO.^  ex- 
pired fe!I,  thf  ojivijcn  a'worbed  rose,  and  vue  vers'i  :  this  w.i« 
accounted  for  t>y  .itsiui)in(;  that  an  inccase  fsf  f'f^  in  fh^f  b!o>d 
in  ihc  5;ate  of  repose  i*  i>roduced  at  ttn  f^:l•n^c  ■f  rb.-^  O 
absorbed.  The  fourth  !t«rsoii  expcrimenti-  I  ti|  n  cvluhrL-.:  no 
iuch  tendency,  th'  >  i  '  vpirc  1  and  ( )  al  s  itIm- :  ii  j  :.n\  lirll 
to,;eiher,  which  v».u  ascribed  to  the  faci  iba;  !ic  iiill 
growing. 

2nd.  r,»periments  were  made  on  the  influence  of  exercise  on 
reipiration,  wliich  showed  that  if  stepfiing  exercise  (stepping  at 
the  rate  of  sixty-eight  times  per  minute)  i*  uikeo  nfter  a  period 
of  mt.  ihen)  oocitn  for  a  f«w  uimite*  aa  aeeuainlalioii  of  CU ^ 
in  the  blood ;  of  courw  tbe  stooge  of  CO)  after  exeicife  ainst 
be  eootrolled  by  tha  normal  aoMnat  of  CO,  produced  in  repose, 
and  the  kind  of  exercise  lalien  ;  this  ttoraee  would  in  the  cold 
winter  wrr.lhjr.  :»n'l  l>ci»een  one  and  two  hours  afterfood,  *0«- 
tinue  ior  ..liuui  or  twenty  minutes.    In  my  CMMtbe 

volume  of  COf  retiuxtcd  in  the  blood  amounted  to  a  mean  of 
SOOce.  while MeptHng  sixty-eight  times  p«r  minute.  The  CO, 
in  store  i«  next  gireo  out  in  tbe  form  uf  a  wave,  which  re- 
newed after  a  certain  lapse  of  time^  so  that  there  does  not 
«p|i«ar  to  l>c  in  respiration  under eiercise  a  fixe<l  rela':on  hriwfcn 
■.liL-  I  expired  and  the  CO,  left  in  the  blood  W'lih  [  t.iclicc 
and  trainini;  'hi*  re'alinn  wfi!(!<!  pmlm^Oy  hpenmr  ni:iri.'ani!  iiini; 
unif  >rin. 

The  storage  oi  Cu.j  in  wiiiier  and  aiicr  forni  wa«  found  to 
exhil'U  a  certain  relation  to  the  excess  of  CO,  expired  un  ler 
exerci^f  orer  >he  CO-  expired  in  repo«e ;  but  eighteen  or 
twenty  ni^nutc^  .-vficr  cvcnji^c  had  bcou  eommeocad  tUfl relation 
failed  to  li  tuU  atty  lani^cr. 

The  ratio  in  question  wat  the  same  with  two  different  persons  ; 
but  further  expeiimcnt  is  required  to  determine  whether  this 
ratio  can  be  looked  upcm  as  general ;  the  mean  relation  found  is 
shown  by  the  figure  0*133  >  therefore,  so  far  as  the  present 
ioqaii^  gaes^  by  wiliiplyHig  (bit  figure  O'txj  Iw  the  excess  of 
COt  given  oat  ii«r  mniuto  noder  eaercnc  over  im  CO^  expired 
In  repo«e  during  the  saote  kpie  of  time,  the  Ksnlt  will  show  the 
Tolnmc  of  CO.  absorbed  in  the  blood  per  minute. 

3rd.  .\fier  iheetereise  adopted  in  this  inquiry  h«d  been  fot 
lowed  by  a  coaipkte  repose  of  ten  minutes,  the  CO.  expired 
had  returned  to  the  normal  in  repose,  bat  the  volume  of  O 
absorbed  per  minute  had  considerably  fellen,  apparently  owing 
to  the  blond  having  charged  itself  with  oxygen  during  exercise, 
so  that  the  first  few  minutes  after  rest  was  taken,  the  blood  was 
in  a  c"ni-iiHon  tn  •^•.sppty '"'vvv;en  f^r  ":5,sui:'-cli.iTit;fs  wi'hnnt  taking 
ittr^ini  ihc  .iir  lucallxj:!  Un-  Umc.  .M  ei  hilt  .in  lionr's  j'rrfrCt 
rest  l<dloiifing  exercise  the  re^p^t.•^;^)I)  i  hange*  liad  reiurned  to 
their  normal  stale  of  repose,  or  lio.itly  ^  .,  the  oxygen  absorbed 
still  occasionally  showing  signsi  >'l  ix:ing  a  little  lower  than 
before  exercise  had  been  taken. 

June  15 — "On  a  (iraphical  Kepre«entation  of  tbe  Twenty- 
Seven  Lines  on  a  Cubic  Surface."  Dy  II.  M.  Taylor,  Fellow  of 
Trinity  College,  Cambridge.  Communicated  by  A.  K.  Forsyth, 
F.R.S. 

Thf  converse  of  f'ascal's  well-known  theorem  may  be  elated 
th  i.  :  it  -HO  triangles  be  in  perspective,  their  oon  c  :irrc.;>  iiuling 
silica  intersect  in  six  point*  lying  on  a  conic  .-\n  extension  of 
this  theorem  to  three  dimensions  may  b:  stated  thus:  if  two 
tetrahedrons  bs  in  pir5)>ective,  their  non-corresponding  face* 
intersect  in  twclvi-  ^'riiL;li'  lyin<^  -iw  a  cubicwrfaOe>  Thia 
Iheoreu  may  be  deduced  from  the  equation 

jrym  =  (;r  ■<■  aT)  (f-f  *T)  (s  +  rT>  («  +  «T|, 

where  T  ^  or  +  6r  -t-  >.-  +lu  ;  and  a,  h,  r,  li,  a.  B,  y.  i  are 
constants.  The  equations  of  twelve  lines  on  the  surface  are 
avidcnt. 

Tliis  papershows  how  the  remaining  fifteen  straight  lines  on 
the  surface  may  be  obtttnad  bjr  neaiM  of  JiatUag  nighar  than 
quadratic  equations,  and (fotarainci  vhkli of  Umm  liaai  inter' 
•act  each  other. 

The  paper  then  proceeds  to  ^««  «  graphical  method  of 
nnreMntiflg  all  the  interaeetioaf  of  the  twenty-ieven  lines  on  a 
cubic  surface  by  means  of  a  pbme  dtegram*  which  admits  of  maay 
iateratiog  transformations. 

By  the  help  of  such  diagrams  some  of  tbe  hnown  relations  of 
the  twenly-veven  lines  to  each  o'.her  are  deduced,  and  some 
theorems  with  resj>ect  to  the  lines  which  it  if  believed  are  new 
are  established  ;  for  instance,  the  natnbar  of  closed  tjaadrilaleials, 
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pent3!^on>!,  and  h^stasjors*  nn  '.\\t  r.iTfari'  i--  (U'frmineil,  n-;  well 
asilif  ;iuiii''iL'r  <if  A  iyi  ;ri  which  nine  '.liple  '.nil:;!'!!!  (  ^irfi;  cm 
be  drawn  1"  p-l^^  tln<u:^li  all  the  lwenty-=cvcn  lines,  and  the 
number  of  ,  111  whicli  twelve  of  the  line-  c.in  be  chosen, 
so  that  they  are  the  iniciteclions  of  two  tetrahedrons  in 
perspective. 

"  Polarisation  of  Platinum  Electrodes  in  Sulphuric  Acid." 
ny  James  D.  Heodcfsoo,  B.Se,    Commanlealed  by  Loid 

K"!^"n,  !•  R  S 

This  invent  i^-.i".ion  H  ;\=.  lie-in  abo  it  the  licj;iiin;ii^  i  -f  Fcb- 
r.i;>t_v.  iH-i  v  .11  llif  ins'ii^-ii i'>i;  -if  I.-iril  Ki-Kin.  .in;l  w.ii  con- 
ducted in  \\\-^  r:iyM:.il  I  .:\l;-,jra:i  iiy  of  (  il.i-;;ow  I' i.i vcr Mt y,  The 
object  oi  the  iiivcstijjalion  was  to  obtain  the  difiereixce  of  |  nico- 
lial  between  two  platinum  electrodes  immersed  in  a  Nnlntmn  of 
sulphuric  acid  immediately  nfter  the  stoppage  of  a  curtent  wtiich 
hail  \^<i<:r.  clcci  r')!y-in^;  li.c  solution,  and  lo  lirul  liinv  lli;^  diflTer- 
eutc  vaijctl  wnii  4  v.nulieti  in  "Ik-  in(ciis.;'.>  uf  ths;  ciiricnt  or  in 
the  strength  of  the  solution. 

Former  experiments  hy  Buff  ami  Fromme  have  given  for  the 
maximum  polarisation  with  platinum  wires  of  very  small 
surface  in  the  electrolysis  of  dilute  sulphuric  acid  3'$  and  4*6 
volia. 

Dr.  Franc  Ricinn  inri  of  the  abow "  In  these  esperimeatt 
t  he  poIarisailiA  l»  calcwatcd  fioos  mcasutenMitls  of  the  intensity 
of  the  galvanic  carrent  daring  tbe  electrolysis,  tacitly  astamiog 
that  the  resistance  of  the  decomposition  cell  is  independent  of 
the  intensity  of  the  galvanic  current.  The  correctness  of  the 
supposition  has  not  been  proved."  By  employing  a  diHerent 
method  he  foond  values  for  the  polarisation  never  greater  thia 
3  6  volts  with  small  wire  electrodes,  and  alto  got  the  same  maxi- 
mum with  large  platinum  (dates. 

The  electrodes  in  the  present  investts^tten  were  rcctancular 
plates  of  platinum  foil  7  cm.  long  hy  5  5  cm.  hr...i  i,  nn.l  wi-tf 
immersed  in  the  solution  to  a  depth  of  5  cm. ,  iiaving  their  planc^^ 
parallel,  and  about  1  cm.  apart.  There  were  thus  55  sq.  cm. 
of  ^nrface  of  each  plate  wetted.  To  tilid  ibc  polarisation  one  of 
Laiii  Kclviti  ijiiadiant  I.lcclrometers  was  used.  The  intlhod 
used  can  be  be:>t  understood  from  the  diagram.     By  means  of 


I  CwKTMlYTICCELL 

\  \    L  h  £_ 

\  <"J.X-5r*VT  ElECTHOMCTER  *~ 


|ha  Icav  i  the  breaking  of  the  electrolysing  current  circuit  and 
tbe  SWilching  of  the  electrodes  on  to  the  terminals  of  the  electro- 
meter were  done  simultaneously.  Before  switching  as  above, 
however,  the  needle  of  the  electrometer  was  deflected  by  keep- 
ing the  key  k'  down,  thereby  making  a  difference  uf  i>otcntial 
between  the  pairs  of  quadrants  equal  to  that  between  the  slider 
■ad  the  earthed  end  ol  tbe  high  resistance  slide  bridge,  and  this 
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d«IIect(oo  WM  adjutlc  t  hjr  trial  and  error,  so  that  when  h  wa? 
puttied  no  further  deflection  took  place.  To  secure  thi«,  »i  the 
becinaiog  of  an  experitnen',  the  shder  was  placed  so  that  when 
k  wat  momentarily  preued,  the  deflection  of  the  electrometer 
needle  was  incrcaied  impulsively.  The  amiMint  of  this  im- 
pnltive  deflection  was  noted,  and  the  sliier  mored  so  as  to  in- 
crrs*e  the  stcjfly  (1?1eeiiftn  ncirty  ttp  to  the  point  on  the  scale 
reached  by  (hi:  .mpuhive  one,  .iii  I  then  i>:vjltier  trial  wa»  (Datic 
In  ihi*  way,  by  wasching  the  point  rcichcd  by  each  impuUive 
(icflrcii  jn,  and  then  iiKrca*inf^  the  skuly  nne  almost  up  to  th.it 
pjint,  '.he  ln'cr  ws<  incr<-.>..cl  iin'ii  1  hi-  f>rrf.er  vanished— that 
it,  uniii  iht!  pi  j'cn-.iAl  of  ihf  ([  la  lranN  «  a*  that  ol  ['L'l.vrisation. 
The  majii);iude  ui  ihij  UciiecituD  wa^  ihcii  iiuied  aail  the  polari- 
sation calculated  from  it. 

Ail  the  results  point  to  the  poiartMlion  being  constant  with 
burn*  electrodes,  being  iBdepcodcM  tX  ihi  ttteagih  of  ibe  f oln" 
UoD  Md  Ibe  intexkiit*  of  the  cwicat.  TJm  nmUa  of  one  Mriet 
«f  cxpetiflnatt  we  nm  ia  tlw  MeomiwDjring  isMt.  Tke  wia  • 
tioot  la  Ibe  ligwiet  do  not  ooeur  ia  any  order,  and  one  ell  soch 
M  mifht  be  eipccted  in  experimental  lenlle  of  tbii  netBre. 
Some  of  the  greatest  variations  were  ubtaiaid  m  enetly  linilar 
eqierimeetB  peribraiad  at  diffiurent  tioMi. 
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Mtan  oltriiation  —  )v>i>  voiti, 

"On  the  Displacement  of  a  Rigid  Body  in  Space  by  Rota- 
liona.    Pcellmioary  Note."    f^y  1  I.  Walker,  F.K.S. 

Having  been  led  to  study  m  .re-  { miicularly  than,  as  far  as  I 
am  aware,  has  hitherto  been  done  the  conditions  of  the  arbitrary 
displacement  of  a  rigid  body  in  space  hy  means  of  rotations  only, 
the  results  arrived  at  in  the  case  of  (he  tingle  palnof  axe*  seem 
10  me  of  sufficient  intcieil  aad  cempletenea*  to  wamat  their 
being  recorded. 

A  comparis  'n  of  ihrse  remits  with  thuse  arrived  at  by  Rti  l- 
rigtie?  in  hi»  tia^sic  memoir  "  Des  lois  gromttriques  qui  ri^gis- 
sent  IcK  dcplaccments  d'un  -y^u  rvic  soliJe  dans  I'espace  .  .  .  ." 
Liouville,  vol.  v.  1840,  at  once  sucKesting  itself,  it  may  be 
proper  here  to  recall  the  substance  of  the  latter,  and  show  h  nv 
far  they  fall  short  of  the  object  I  propose  to  myself.  I  he  case 
of  dwplaccmeni  )>y  >ui:crisvive  rolatioot  n»od  a  pair  of  axes  is 
diMmied  in  §  13  vpp.  395  396},  wbcte  il  iaibown  that  (p.  390), 
"  Toot  dipkceneM  d'un  sjrttiaie  ioltde  peat  ctra  njHreaaate 
d'nne  infiniie  de  laaai to  par  la  aeeecatioa  de  deua  ratattow  de 
ce  sysieme  aaloar  de  den*  aac*  fiiet  non  eonveii;enta.  Le  pro- 
duit  des  sinus  de  oei  dcatl-iolaikms  multiplies  par  le  sioat  de 
Tangle  de  ces  axes  et  Mr  icttr  plus  courte  distance,  est  (.'gal, 
pour  tons  ces  couflts  d  asea  tvmjiicu,'j,  nu  produit  du  sinus  de 
la  demi-rotalion  du  sysleme  auiour  de  I'axe  centra!  du  dcplace- 
ojent,  miilliplir  par  la  demi-lranslation  absolute  du  sysleme." 

Then  (r  yW;  the  converse  of  this  theorem  is  affirmed,  vi/., 
that  " '/•■/il  ^i.r.a.  tfntHl  .  .  .  f^ut  limjL^uri  fnt^nir,  tCunt 
infinili  d(  mtsmn  fi,  de  la  smttni  ii  .-V  drni  rfftaliuni  auloNn  lit 
deux  axes  Hi>H  catti',r\;i  >:;,  jn  lu % ii  jut-  /c .  .  ." 

In  this  conversion  nf  ihc  ihcorcm  it.nvf,  it  is  strangely  over- 
looked itut  ,1  itispl.Ttenirnt  is  no",  d'/liiir-.l  liy  (he  direction  of 
a»(i,  ao^  AKiplaudc,  of  ihe  ictuiiaiil  rot.iiinn,  together  with  ihe 
magniiudeofthe component ofthrcoirespon  Im;.; tr.-»n0.iti  in  ilor^; 
that  direction  (for  in  this  form  the  proof  is  given,  the  axis  )>eing 
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drawn  through  otKCndof  theeommon  perpendicular  to  the  par- 
ticular couple  in  rcapcCt  of  which  the  theorem  is  ilemonstraled)^ 
since  these  eletneaitaN  eommon  to  an  infinity  of  displacements. 

These  being  preadaai],  the  laws  connecting  pain  of  axes  by 
successive  rotations  round  which  a  given  di'-pTacement  of  a  rigid 
body  in  space  may  be  effected  arc  as  follows :  — 

If  the  first  axis  ctken  partille!  to  a  eiven  vrctor,  <",  there 
arc  four  directioiiN,  toany  liiif  of  «Kith  lO  cotiiiit;,Tf  iiiny 
be  pani!le],  vi/..  [he  sides  common  to  two  quadric  c^nes,  the 
consMiit.  of  u!uch  are  fnociianaof  C  und  tae  vcclon  defiaiag 
the  di'jil.iccnifnt. 

On-  of  ilicsf  conci.  whatever  the  direction  of  C<  passes 
through  the  vector  which  i<  the  axis  of  retuhant  rotation  for 
the  origin,  or,  in  other  words,  which  is  parallel  to  the  central 
axis  for  the  given  displacecnent.  The  other  cooe  (K)  passes 
Ihroagha  vector  covariaat  with  C*  (i- 

The  direetioo  C  aojr  leleaed  oae  of  the  fonr  vecton  f 
being  uken  for  a  pair  of  aaea  of  rptaiioa.  the  oorreepooding 
ampntodea  are  thus  deiermincd«  v)s.  that  oflheaeeond  rola* 
lion  is  double  the  angle  between  the  planes  of  the  vectors 
C  and  (,  And  as,  (  being  fixed,  C  lies  on  two  cones,  one 
of  which,  K',  contains  a  side  iCi)  corresponding  to  the  side 
of  K,  the.ingleof  rotation  round  the  first  axis  is  double  thai 
between  the  plaoet  of  the  vecton  (,  (  and  f,  C,.  The  plaoca 
of  r,  (,  aad  C»  Ci  aeet  la  the  vector  parallel  to  the  ocatml 
axis. 

The  directions  of  the  axes  being  fi<e<1  in  .iccordance  with  the 
above  conditions,  the  locns  of  either  .nis  is  x  plane,  the  places 
of  the  nxrs  in  wh:cli  .irc  so  rclitc  l  that  -.he  C'lnncctor  'if  the  feet 
of  perpendiculars  on  them  from  any  (i^ci  iiunt  generates  a 
ruled  quadric  surface. 

As  re);ards  the  reality  of  the  conjugates  (i;  coiresponding  to 
an  arbitrary  direction  \C)  aisumcd  lor  the  first  axia,  it  may 
suffice  here  to  slate  that  one  real  conjugate,  at  least,  is  insured 
by  taking  as  i'  any  aide  of  the  qaodikeone  vhkh  ia  defined  by 
replacing  ( in  the  cone  K  with  the  feeHar  aeralki  to  the  ttmtrmt 
axis.  The  two  cone*,  wboM  coaimoo  alflaa  an  dliectioiia  of 
the  corresponding  cooiagate,  then  both  pawng  through  that 
vector,  vill  meet  in  at  least  nne  other  teal  tide. 

I'AK  IS. 

Academy  of  Sciences,  Jn'y  17  — M.  de  Lacaze-L)uthier>i 
in  llic  chiiir. --Oi)  lUe  discovery  oi  the  comet  i  189J,  by  M. 
F.  Tisterand.  —  Expression  of  the  resistance  oflfered  by  each 
ponderable  molecule  to  the  vibratory  motion  of  the  ambiani 
ethcrt  by  M.  J.  Boussinesq.  On  the  generalisation  of  a 
thearaaa  of  Eeler  relating  to  palyhedri>,  by  M.  11.  Poincar^— 
ExpeiioeiSta  on  the  resistance  of  air  and  divane  faica  to  the 
motion  of  bodies,  by  MM.  L.  Cailletat  and  E.  Colardeaa. 
The  experiments  previously  made  on  th«  ICaiitanceof  air  tO  the 
motion  of  falling  bodies,  and  performed  at  the  Eiffel  Tower,  led 
to  virying  results  according  to  the  pressure  of  the  atmosphere. 
In  order  to  determine  the  influence  of  the  pressure  upon  the 
resistance,  and  als3  that  of  the  nature  of  the  gas,  the  apparatus 
was  enclosed  in  a  cast-iron  receiver  of  300  litres  capacity,  into 
which  nir  or  other  ;;.t;  could  be  pumped  up  to  pressisrfs  t>l  8 
or  10  .1:  nos|ihrif.  1  he  apparatus  consisted  nf  a  [  .T  ldl<- wheel 
set  111  iitutiuri  hy  a  weight  suspended  by  a  string  wound  upon 
the  ihafi.  A  double  cock,  with  intermediate  reservoir,  per- 
mi'ted  the  intfodiiction  of  %  knrjwn  quantity  of  shot  into  the 
>:)lit:'iriL'.il  h^'ljiov  of  ihc  driving  weight,  so  as  to  imircasc 
iliC  wcljjht  without  allsciint;  she  pressure.  A  key,  wujkcd  iiuui 
the  outside  throogh  a  stuffing-box,  enabled  the  experimenters 
to  replace  the  weight  as  often  as  desired  without  loss  of 
conpreiaedBiti.  The  downward  mo  10:1  ii  the  weight  bicitte 
miform  m  tan aa  the  lestaaBce  of  the  e  iuallcd  the  dttviag 
weight.  An  electric  contact  inaide  the  receiver  coonecled  witn 
a  beil  oatttde  indicated  the  rate  of  rotation  of  the  paddle* 
wheel.  'Hie  resistance  oppoaed  by  any  gas  to  the  motion  of  a 
plane  was  found  to  be  peoponioaal  to  Us  surface,  the  square  of 
Its  velocity,  and  the  preK!>ure  and  density  of  the  gas.  If  two 
planes  are  placed  one  behind  the  other  at  a  distance  equal  to 
their  iireadlh,  the  total  resistance  is  sib  nut  t  'f  times  that  oAcred 
to  .1  -in^le  plane.  Placing  two  pJ.inc^  o  15  m.  broad  I  m. 
.a;nii,  thtr  •ii!m  of  their  resistances  d^d  ivji  come  up  xn  twice  the 
r!:sis;:ini.c-  i>t  each, — Observations  of  the  iif*  c  uiit-:  Kunlatne, 
ni.idc  vsith  the  grea;  equatr>ii»I  of  the  il^jrdcauit  iHuerv.aory, 
liy  MM.  li.  l\,i>ci  :irid  L  f'lcur,  -On  a  relation  w lu.,h  cx:it* 
heiwfcn  the  fornuilx-  of  ('■julotnb  (magnetic).  L:»|  Lite,  .md 
j\nii  ■  ic,  by  Nf.  1..  H.  .Vmig.it.  It  is  shown  that  \V  \Vc!  er's 
method  01  arriving  at  the  values  of  the  constaols  ol  Ampere's 
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(ornmla  i*  incorrect.  M.  Am^i^i'  hopci  shortly  to  oblain  «ame 
nil  iL-  a:.:iiralc  results. — On  .;lyculy^is  ill  norniil  and  dialictic 
tiioiwl,  hy  >fM.  R.  Lepine  .mil  M  irn?.  In  diabetic  blood  the 
absolute  loss  of  '-ui;ar  :'i!r,i,  r,ltlio;i|;h  [ii/e  perceptible,  is 
very  much  le»»  than  it  w«ul«i  l»e  :l  the  glyculylic  energy  were 
oormal  ;  it  is,  therefore,  evident  that  the  (jlyc  jlytic  eneri^iliiut 
be  lowered.— On  the  new  comet  /'  1893,  by  M.  Qu^nisict. — 
Obsemtions  of  the  new  comet,  f>  189J,  mideat  the  Pari*  Ob- 
Mmiory  (west  eqoatorial),  by  M.  G.  Bigcmrdftii.— On  ttvdict  of 
the  di'irluri;c  <^f  vuxnur  tbratch  orifieeB*  far  M.  H.  Parenijr.— 
Oo  the  Simplicity  of  WMiiuni,  IC.  Eng.  Demar^jr.  From  ex- 
perimeat4  upon  Mlationi  of  sanMriDin  Mits  it  appears  that  the 
siuplciaiu  entertained  as  to  iu  elementary  nature  were  un- 
founded.— On  cyclic  condensations  of  carbon,  by  M.  Gustave 
Rousseau.  M.  Rouiseau  succeeded  in  preparing  artificial  black 
diamonds  by  the  decomposition  of  calcium  acelylide  in  a  current 
of  moitt  ga<  in  a  Ducretct  electric  furnaec.  Some  of  the  grains 
obtained  were  O'S  mm.  in  diameter. — On  aminobatencdianiide 
and  butanonediamide,  by  M.  K.  Thomas-Mamert. — On  the 
5uituiation  of  the  nitro(;pns  of  nicotine  and  on  an  acetyl  nicottn? , 
by  M.  A.  Kf.ui!.  kut.iiviry  powers  of  quinic  acid  <lei  iv.itivcs, 
by  M.  S.  G.  Ceilf  .:,  ! 'clival ive-s  and  constilutiua  of  rhodiitoi 
and  essence  of  r(>^^  .,  by  M  I'li.  Barbier. — Laws  of  evolation  of 
digestion  ;  their  intcrpieialiua,  by  M.  J.  Winter. — Does  the 
elasticity  of  the  muscle  diminish  durint;  ci  iiiraciii  n  '  'ly  M.  N'. 
Wedensky. — ^On  the  mechanism  of  the  production  n\  iijjlit  in  tJic 
(iry.i  .n  'iiriea  of  Algiers,  by  M.  Raphael  Dubois  — '.)n  Uk-  I 
pelagic  fauna  of  the  lakes  of  the  French  Jura,  by  MM.  Jules  dc 
Guerne  andjuies  Richard. — On  a  panuitic  faacw  of  Cmi1>A'j, 
by  MM.  C.  Saiiragcau  and  J.  Perraud. 

GuTTINGES. 

Royal  Society  of  Setences  — The  JHbrAnVA/.'n  from 
January  iS  to  April  12  contain  the  following  papers  of  scientific 
iinterest ; — 

January  18. —K.  Riecke  :  Thermodynamic^,  of  Imirm.-ilinf, 
and  the  mechanical  theory  nf  muscular  conir.ic'.iun  ;  ciiiii;i.,iii 
of  Miiller's  hypothesis.  H.  Weber:  Researches  in  the  theory 
of  numbers  in  the  domain  of  elliptic  funclioni:,  I. 

January  2; — A.  Petet  :  Contributions  to  our  knowledge  of 
the  //«■', ji,  !  iji'  K.istcm  Europe.  I.  The  Pilottl/aiir^i  <i\  the 
Moscow  di^ttici,  V.  litmle:  The  relation  of  the  didcciric 
constants  to  indices  ■if  rcfr.^ction.  I  hc  fiill^jwin;;  ihc-.ireni  is 
obtained  :  "  The  <i>H«rcnce  iietwecn  llic  dicktl  rik,  cMnstant  and 
the  square  of  the  refractive  index  is  equal  to  the  swm  of  the 
polarisation-constants  of  the  molecular  groups  who&e  iree 
vibnuiuns  lie  in  the  ultra-red."  \V.  Voigt :  Obaervations  on 
the  totsional  rigidity  of  rocksalt  prisms.  W.  Voiet :  Obter' 
wtkm  on  the  tensile  sireagth  of  rock  crystal  ead  llaocs|Nir. 
T.  Xleiat  The  cumposiitOB  of  binary  quadratie  fonm.  H. 
Weber  t  On  the  theory  of  iii««tiani».  D.  Hilbcrt :  On  the 
tfinccsdcaqr  of  the  anmbfln  e  and  w. 

Febcnary  S.— E.  Rbtert  Antomorpbk  algebraic  fonu  of 
■arbitrary  spcctea. 

Royal  Academy  of  Sciences,  Iunt;;4.-  Irol.  v.m  de  S.inde 
Kjkhuyzcn  in  ihe  ch  i:  Mr.  Kimitrlin^I-,  (jiuli.-',  t;ivcs  the 
result'^  (il  siinic  txperinicntN  maiic  ;n  the  I.cydcn  Laboratory  (I) 
by  Dr  Kurnct),  on  Uic  ^.uif.Tct.'  <  f  v.  d.  W.iaUfor  mixtures.  One 
of  the  pli4.>ta  i.jli»ej  vcd  Ly  V\  jtiLltwsUi  m  t  <iiiipressing  air  with 
CO,,  and  by  Prof.  Dcwar  in  comprcs-uns;  1  S  wuh  CO^  is  due 
to  insuTicieot  mixing.  (2)  By  Dr.  Siertscma,  n  the  magneto- 
optic  dispersion  of  oxygen.  The  apparatus  u-fd  likt-  that  of 
Kundt  and  Rontgen,  but  the  polariscr  and  .umly.cr  .\ic  Nicols', 
and  the  coil  iK  magnetised  by  a  dynamo  of  8  !  i.  \>.  llie  magnetic 
rotation  of  Ibe  plane  of  polarisation  diminishes  regularly  as  the 
•ntrtt-tenglh  iamnaes.— Mr.  J.  A.  C.  OndcaMun coommnioated 
■om  iWDaria  eoncerning  Sir  John  Henchat'aieoead  method  of 
calculating  the  meat  probable  orbit  of  a  binary  «tar,  (MeaM.  of 
the  R.A.S.,  vol.  xviii.)-  Tbe  apparent  orbit  iafaeiedelcr- 
mined  analytically  by  applying  the  method  of  lean  sqnarcs  to 
the  mhition  of  the  eqaations 

*»■  +  fly  +  y'  +  *  *>■  +  'J--  +  I  -  o, 

where  b,  fl,  f,  !,  ♦  are  the  unknown  <:|uanti!te'i,  1 ,  y  (he  co- 
ordinates given  by  the  normal  places,  hir  John  i;.ivc  ■  hc^.c  c:]U;»- 
tioos  equal  IT eighu,  whereas  the  speaker  proved  that  the  weight 

•  of  each  equation  ■  /  =     +  q^'  =  "  +      +  ^/.vx^ 
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Q  ^  t  Ji  •  ity.  In  the  f\.Tin|>;c  j;iven  by  Sir  John  (the 
or'iil  of -)  \'ir^inis  -  v.inc;  ficni  ih'-  -.uit'le  to  the  treble',  Ii 
the  weight  of  .1  tiDrm.il  i:>  cslimaud,  from  other  considcra- 

'ions  («.<•.  the  power  if  the  telescopes,  the  number  of  observa- 
tions, &c.),  =  the  weight  of  the  corresponding  equation  is  to 
be  taken  -  //>'.  Mr.  Franchimoot  asserts  the  possibility  that 
clucose,  being  aldehyde  and  alcohol  together,  would,  by  the 
Saowa  iateractionof  these  two  fnoetioni,  i.*.  an  addition,  give 
in  come  dicanttaacet  derirativea  of  a  tantomerie  fofm,  aa 
oxide,  whenever  thie  doca  not  exist  in  the  free  state.  In  such  a 
tautomeric  form  (the  aioit  probable  is  1  '3)  there  is  one  asym- 
metric carbon  atom  more  than  in  the  aldchydic  form,  and  he 
inclines  to  consider  the  two  penlacetatea  as  the  stereoisumeric 
derivatives  of  this  carbon  atom.  The  two  pentacetates  <aUo  the 
tetncetale  chloride  of  Colley  and  the  pentabenzoate  of  Skraup) 
have  no  properties  of  aldehyde,  neither  of  alcohol.  They  can- 
not be  compared  with  oxides,  such  as  ethylenic-oxide.  nur  with 
the  hctones  (olides).  They  differ  in  meftin^-p  nr.l,  ?iilubility, 
and  i>ptu-.d  activity.  iJo'.h  ati:  ilcxtro  rJlitury,  \>  \\  ihr-  ji  iwerof 
roMtitin  of  the  one  is  very  small,  lh.K  nf  the  dthcr  i-ciy  urcat. 
In  iiAsocLiiion  with  Mr.  Lobry  de  Bniyn  l;c  ctuil''.  nu:  tin  I  .iny 
diftercTicc  io  the  chemical  behaviour,  s<j  (bal  no  rea"*  n  cxi^i ,  to 
admit  'h.it  they  are  stmctural  i-omeric.  With  ainim'ni.i  ''icy 
si-cm  to  I  roduce  ncetamide  and  the  same  product  that  in  given 
hy  fjliK-o^c  Itself,  isomeric  with  ^la'.cusnriiiive  and  isoglucosaroine. 
The  peoiaceiatc  «.uh  the  higher  mcltmg-poinl  can  be  Iran*- 
formed  in  that  with  the  lower  by  heating  with  zinc-chloride,  the 
presence  of  a  solvent  xs  xylene  being  favourable  but  not  necea- 
sary.  The  above  ooaiiderations  on  the  laaloroeric  IwHi  of  ([In-- 
cose  can  be  applied  on  other  aldoU  (olals)  and  throw  new  light 
on  their  peenliar  befaavhiar  ia  1 
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A  CA  TALOGUE  OF  SNAKES. 

Calaitgiu  of  tkt  Snaia  in  the  British  Mma$m  {Natural 
Hislfiry).    Vol.  I.    By   George  Albert  Boulenger. 

[London  :  1S93.' 

IN  the  present  volume  Mr.  Doulengeri the  author  of 
the  Catakgaes  of  Batnchia,  and  of  tha  Liiarda, 

Tortoises,  Rhynchocephalians  and  Crocodiles,  amongst 
the  Repiiha,  commences  the  description  ot  the  only 
order  of  living  reptiles  not  hitherto  treated  by  him 
in  the  octavo  seriea  of  Britisli  Muaenm  Cataloguas. 

The  Ophidia,  whether  regarded  u  a  diitmct  order,  as 
they  appear  in  the  le\t  of  the  catalogue,  or  :is  one  of  the 
suborders  of  Squamata,  with  the  Lacertiiia  and  Rhipto- 
gleaea  (Chameleons)  fbnning  the  other  sub-ordefs,  as 
advocated  in  a  foot-note,  are  by  fiur  the  most  important 
group  of  livinsr  reptiles  after  the  lizards,  and  are,  like  the 
litter,  of  cotnparativoly  recent  origin.  No  remains  of 
true  snakes  have  been  recognised  in  deposits  older  than 
ttpper  cretaceous. 

Few  f^roups  of  vertebrate  animals  have  proved  as 
diinculc  to  classify  correctly  as  snakes.  The  absence  of 
liods  and  tin  peeitliaxly  specialised  (elongate  fsrai 
have  made  apedest  genera,  and  evm  in  tome  cases 
fiunities  resemble  each  other  far  more  enctlythan  is 
usuaIN  the  CAsc.  The  result  in  this  and  in  some  similar 
instances  has  been  that  characters  of  little  or  no  intrinsic 
value  bave  long  been  regarded  as  distinctive,  and  that  an 
artificial  system  has  been  adopted.  Certainly  in  the  case 
of  the  snakes  there  was  every  excuse  for  characters 
which  are  now  knoii-  n  to  be  adaptive  and  of  secondary 
value  in  classification,  being  long  supposed  to  be  of 
primary  importance,  fiir  die  principal  of  these  cbancters 
coribia'cd  in  the  presence  or  absence  of  weapons  by 
wbitb  tile  iife  of  large  animals,  including  man,  could  be 
deftroyed  with  extraofdinaty  rapidity.  The  first  inquiry 
naturally  oinde  by  any  person  confronted  fay  a  snake  is, 
"Is  it  poisonous?"  and  as  the  question  whether  the 

animal  c.m  or  c.mnot  inllict  an  injury  that  may  be,  and 
very  often  is  known  to  be,  fatal,  can  be  certainly  decided 
byexamittingr  the  stmeture  itf  the  teeth,  it  is  far  from 
surprising  that  that  structure  should  long  have  been 
accepted  as  the  criterion  for  dividing  snakes  into  primary 
gTOUfw-  It  was  of  course  recognised  that  vipers  and 
rattlesnakes,  which  present  marlced  external  differences 
from  such  poisonous  serpents  as  the  eolira,  most  be  kept 
distinct  from  the  latter,  and  consequently  all  ophidians 
were  until  quite  recently  divided  into  three  groups,  (i) 
harmless  snakes ;  {2')  venomous  colubrine  snakes,  and 
(U  viperine  snakes,  both  the  two  latter,  or  poisDnons 
seaions,  bei^g  distinguished  by  having  a  grooved  or 
perforated  too'.h  situaied  i;  the  .interior  extremity  of  the 
maxillary  on  each  side,  and  supplied  with  a  poisonous 
secretion  from  the  very  sUglitly  modified  salivary 
gland. 

But  It  bad  long  been  known  tliai  aniongit  the  so-called 
harmless  colubrine  snakes  there  were  several  genera  such 
as  Dip«as,  Fsammophis,  and  Homolopsis,  with  grooved 
teeth  exactly  similar  in  structure  to  those  characteristic 

of  p'i;^.^,r.o  1^  forms,  but  situated  at  the  posterior  instead 
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of  the  anterior  termination  of  tlie  maxillary.  These 
snakes,  the  Opisthoglypha,  as  they  aretenned,  were  kept 
apart  from  other  colubrine  snakes  by  several  hcrpeto- 
logists,  but  it  is  only  within  the  last  few  years  that  their 
poisonoasdMncterhas  been  distinctly  ascertained.  It 
IS  true  that  owing  to  the  position  of  the  grooved  fangs, 
and  also  la  the  small  quantity  of  poisonous  secretion,  the 
bite  of  these  snakes  is  harmless  to  man  and  to  the  larger 
animals,  but  it  has  been  ascertain^  that  some  of  them 
certainly,  and  probably  all,  paralyse  or  kill  the  small 
manmials  or  other  animals  on  which  they  feed. 

The  last  few  years  too  have  shown  that  grooved  teeth 
connected  with  a  poison  gland  occur  in  the  mandible'  of 
a  lisard  (Uelodenna),  and  this  recuneace  of  the  same 
kind  of  tooth  in  dilTeient  positions,  and  in  very  distinct 
reptiles  destroys  the  value  of  the  character  as  evidence 
of  genetic  affinity.  But  if  the  distinction  between 
poisonous  and  non-poisonous  snalees  is  disreganMi  the 
differences  between  harmless  colubrines  (Aglypha),  such 
as  Tropidonotus,  and  the  forms  with  grooved  teeth,  like 
Dipsas  or  Homolopsis  (Opisthoglypha),  Na)a  or  F.laps 
(Proteroglypba),  are  insufficient  to  justify  placing  them 
in  separate  subdivisions  of  the  groopk 

Three  years  since,  in  his  work  on  the  Reptilia  and 
Batrachia  of  British  India,  Alt.  Boulenger  rejected  the 
old  dlvisiOB  of  snakes  into  venomous  and  harmless,  and 
proposed  a  new  classification  of  the  whole  group  Cranded 
on  the  chaiactert  of  the  drall,  and  the  presence  or 
absence  of  particular  cranial  bones.  The  occasion  was  a 
good  one,  for,  singular  to  state,  India  is  the  only  country 
in  the  world  where  all  families  of  snakes  are  represented. 
Time  only  can  show  whether  the  present  classification 
will  stand;  it  is  far  from  improbable  that  future  discoveries 
may  result  in  some  modiliotion  of  the  system  now 
adopted,  but  there  can  be  not  the  slightest  question  that 
the  principle  is  sound,  and  that  the  present  system  is  a 
distinct  improvement  on  its  predecessors.  The  whole 
order  ot  i>iiakes  is,  by  Mr.  Boulenger,  divided  into  the 
following  nine  families  :  (I)  Typblopidx,  (3)  Glauconiidae, 
(3)  Boidae,  (4)  llysiidx,  (5)  Uropeltidae,  (6)  Xenopeltidae, 
(7)  Colubridx,  (8)  Amblyccphalidic,  (9)  Viperidse. 

Of  these  only  three  are  generally  known—  ;  1  '  the  Koifhe, 
containing  the  boas,  pythons,  and  the  curious  iiry.x,  the 
two-headed  snake  of  Indian  jugglers  ;  (2)  the  Viperida;, 
which  comprise  ordinary  vipers  and  Crotalina:,  (rattle- 
snakes and  their  allies)  ;  and  (l)  the  Colubrida%  which 
play  much  the  same  part  ainon^'st  snakes  that  the 
Passeres  do  amongst  birds,  and  form  a  considerable 
majority  of  the  living  species.  In  the  Indian  list,  out  of 
rG+  known  jnakes,  18;,  or  about  two-thirds,  bclnnf:  to 
the  Cohibrid.T,  and  probably  a  similar  proportion  wiil  be 
found  to  jiicv.iil  throughout  the  world.  The  Colubridae 
are  in  fact  the  dominant  type  of  the  present  time.  They  are 
in  all  probability  of  comparatively  recent  origin,  and  the 
gencru:  di-.tinrtions  amongst  them  are  frequently  small 
and  difficult  to  recognise. 

Of  the  care  bestowed  upon  the  present  work  it  is  diffi- 
cult  to  speak  too  highly.  One  instance  may  be  quoted, 
a»  it  illustrates  the  author's  anatomical  research,  and  at 
the  same  lime  shows  the  light  thrown  on  other  Ij.olughM: 
inquiries  by  accurate  systematic  knowledge.  The  snake 
fauna  i>f  Madagascar  has  long  been  known  to  present 
some  remarkable  peculiarities.  The  other  reptiles  and 
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tbe  batrachian*  of  the  Maacarene  Islands  are  distin* 
giddied  by  tbe  absence  of  maoy  cbaracieristie  Africao 

families,  and  the  presence  of  peculiar  types,  in  so  far 
conforming  lo  the  distinguishing  features  of  the  verte- 
brate fauna  in  general ;  whilst  a  few  reptiles  and 
batracbtaiu  exhibit  lemarkablercbtions  to  Indian  genera 
on  the  one  band,  and  to  South  American  on  tbe  other. 

The  ophidians  of  Madagascar  alone,  including  the 
Colubrine  snakes,  have  been  believed  to  belong  almost 
wholly  to  South  American  genera.  Mr.Roulenger.however, 
has  MOertauied  that  the  Madagascar  Colubrine  species 
possess  h«mal  processes  (hypapophyses)  to  the  vertebne, 
and  are  consequently  ^'eneric  ally  distinct  from  their 
neotropical  analogues,  whilst  some  of  the  Madagascar 
Boidae,  belonging  to  what  is  very  probaUjr  *  £tmily  of 
more  ancient  origin  than  the  Colubridx,  are  nf  South 
American  genera.  Thus  the  Madagascar  snakes  agree 
with  the  lizards*  tortmies.  and  Drags  in  dieir  foreign 
relationships. 

Nor  has  the  thef«ughaest  of  the  scientific  work  pre- 
vented due  attentitin  being  paid  to  the  details  that  are 
important  as  aids  in  the  identification  of  bpeties.  The 
number  of  ventral  and  subcaudal  shields  is  given  for 
every  specimen  in  tbe  collection.  Now  as  the  ventral 
scutes  alone  are  usually  about  iso  to  950  in  dlliin-ent 
kinds  of  snakes,  the  met  haiiic.it  work  of  crmntinjj  them 
in  nearly  3000  individuals  ^a  few  snakes  have  no  ventral 
shields}  catalogued  In  die  volume  befove  us  nay  easily  be 
conceived. 

At  a  time  when  systematic  loology  is  not  greatly 

studied  by  many  bioloijists,  and  is  even,  it  may  be  feared, 
despised  by  some  of  them,  it  is  some  satisfaction  to  point 
10  the  mooographs  that  are  issued  from  the  British 
Husenm  as  eWdenoe  of  the  work  that  is  being  done  with 
the  unrivaUed  collections  there  available  for  study.  There 
is  b<  arccty  .iny  br.mch  of  biological  research  in  which 
the  systematic  relations  to  each  other  of  different 
Ofgaaisedjbeings  is  not  of  importance,  and  if  systematic 
bl^ecy  does  not  represent  the  knowledge  of  the  day,  all 
biological  studies  are  likely  to  suffer.  It  may  fairly  be 
tiouhied  whether  any  branch  of  biolo;^'jc,il  work  demands 
greater  scientific  capacity,  higher  powers  of  generalisa- 
tion or  harder  work  than  that  of  which  Mr.  Boulenger 
has  afforded  a  good  example  in  his  Catalogue  of 
Snakes.  W.  T.  Blanford. 


AN  ALPINE  GUIDE. 
A  HantUook  Jor  Travtlttrs  im  SwitttrlanJ,  Eighteenth 

edition.    (London  ;  John  Murray,  1892.) 

IN  the  early  days  of  mountaineering,  when  tbe  Alpine 
climber  wilhed  toseoff  at  guide-books,  he  referred 

s:ircastically  tn  M'.ur.iy's  Il.uidboolc  to      It;erl,iiid.    It  ' 
was  so  emphaiRall)  .1  7  .v./t  inetum  for  iiiidJie-agcd  pros-  I 
perity,  and  was  more  successful  in  limiting  its  informa-  | 
tion   than  in  restricting  its  words.   But  times    and  I 
editors  have  changed.   The  book  for  several  years  j 
past    has  been  up  to  the  high  sinndud   attained  by  ! 
the  other  members  of  the  series;   .md  tlic  edition  of 
1 89It  <tf  *bich  the  present  issue  is  a  revision,  even  im- 
proves upon  its  predecessors.  Inthe initials"  W. A.  B.  C," 
appended  to  the  preface,  it  would  be  affectation  not  to 
recognise  the  name  of  one  who  unites  a  knowledge  of 
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the  Alps,  unique,  perhaps,  in  its  completeness,  to  an 
in6nite  capacity  for  taking  pains. 

We  are  told,  and  the  book  fully  justifies  the  statement , 
that  in  preparing  this  edition,  "every  line  of  the  text 
has  been  very  carefully  revised  and  corrected,  the  his- 
torical information  having  been  considerably  increased  ; 
the  notices  of  the  towns  have  been  practically  rewritten, 
partirulnr  attention  having  been  devoted  to  their  archi- 
tectural monuments."  The  historical  nuuces,  indeed, 
are  admirable  models  of  terseness  and  clearness.  That 
this  is  so,  and  that  the  information  concerning  the 
moontabi  districts  has  been  brought  quite  up  to  date, 
while  many  places  at  present  little  knoun  have  been 
introduced  to  the  notice  of  English  travellers,  is  only 
what  was  to  be  anticipaied  in  a  book  edited  by  Mr. 
Coolidge. 

Six  new  maps  of  districts  much  frequented  by  English 

tr.ivcllers  form  a  special  feature  of  thin  revised  edition. 
One,  of  Zermatt,  is  on  a  scale  of  i  :  50,000,  while  those  of 
the  environs  of  Lucerne,  of  Grinddwald,  of  the  Upper 
Kngadine,  the  Saasthal,  and  the  district  round  Evolena, 
Arolla,  and  Zinal,  .ire  on  half  that  scale.  They  are  con- 
toured at  distances  of  200  metres;  the  moint.uns  aie 
tinted  brown,  darkened  as  the  height  rises  ;  the  snows 
and  gtaieiets  are  a  pale  blue.  The  maps  themselves  are 
excellent,  but  the  tints  do  not  produce  a  very  satisfactory 
stereo^raphic  effect  ;  indeed,  we  think  that  actually  they 
have  a  contrary  tendency.  It  may  be  that  as  the  higher 
ground  bears  tbe  darkened  colour,  and  the  snow  region 
is  almost  while,  the  contrast  is  too  violent.  Be  the  cause 
what  it  m  ly,  the  rc^^itt  is  not  q  ille  a  success.  Still,  not- 
withstanding tUi:>,  the  m.ips  will  be  a  boon  to  travellers. 
The  introductory  matter  in  this  handbook  is  e.Kcellent, 
and  we  have  observed  only  one  omission  Avalanches, 
glaciers,  structural  geography  are  duly  noticed,  even 
natural  history  is  not  wholly  forgotten,  but  geology  is 
excluded.  But  in  the  courae  of  two  or  three  pages 
a  general  outline  of  the  structure  and  geology  of  the  Alps 
might  have  been  given,  and  the  attention  of  travellers 
called  to  the  significance  of  the  wonderful  sections  which 
are  sd  often  exhibited  in  .\i[jlne  tCLiioiis, 

We  have  dipped  here  and  there  into  the  two  volumes, 
which  include  not  only  Switzerland,  but  also  the  Alps  of 
Savoy  and  Piedmont,  the  Italian  Lakes,  and  part  of  the 
Dauphin<5,  reading  the  accounts  of  the  districts  with 
which  we  are  personally  more  famili.ir.  Needless  to  say 
that  we  find  them  clear,  accurate,  and  terse,  yet  full  of 
infonmation.  The  book,  good  before^  is  even  better  now, 
and  cannot  fail  to  be  most  useful  to  tbe  British  tourist. 

T.  G.  B. 

OUR  BOOK  SHELF. 

A  Handbook  on  the  SUam  Encin:.    Hy  Herman  Haeder, 
Civil  Engineer.    English  I  iiition.    Tr.inslated,  with 
considerable  additions  and  alterations,  by  H.  H.  F. 
Fovvlc^,  Assoc. M.  Inst  C.E.  (London :  Crosby  Lock- 
wood  and  Sons,  1893.) 
This  is  an  excellent  book,  and  should  be  in  the  hands 
of  all  who  are  interested  in  the  construction  and  design 
of  medium-sized  stationar>'  engines. 

It  is  .1  real  |ile.isjre  to  liiitj  so  m,ii_;i  information 
gathered  together,  particularly  when  it  is  from  the 
practical  side  of  tbe  subject.  The  number  of  text-books 
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«n  the  steam  engine  ts  legion,  but  few  are  of  any  n?e  to 
the  engineer  as  distinguished  from  the  student. 

Tbe  book  appears  to  largely  consist  of  notes  accumu- 
lated both  in  the  drawing  office  and  in  the  works.  These 
are  of  great  value,  and  paTticularly  so  because  all 
dimensions  have  befell  reduced  to  British  units,  thus 
rendering  possible  a  comparison  between  Crtntinental 
and  British  practice. 

A  careful  study  of  the  contents  of  this  book  and  the 
arrangement  of  the  sections,  leads  to  the  conclusion 
that  there  is  {Nrobablj  no  other  book  like  it  in  this 
convtiy.  The  volume  aim  at  showing  the  reiults  of 
praedeu  ttcpcariciiciei  mi  h  certainly  may  daim  a  com- 
plete acbieveidMat  of  diit  idea. 

It  mint  aot  tae  imafflned  from  these  remarks  that  the 
steam  eofine  has  not  Men  treated  in  any  other  manner 
than  that  of  rule  of  thombi  a  term  oAen  used  by  those 
whowMild  place  theory  before  practice  inthetraining  of  an 
eof^neer.  Take,  for  instance,  the  diagrams  intending  to 
illustrate  the  defects  in  valve  gears,  which  may  often  be 
met  with  in  practice  ;  these  make  the  different  defects  per- 
fectly clear,  and  one  can  see  at  a  glance  where  the  mistake 
is  to  be  found. 

Section  \.  deals  with  the  calcul.itions  for  povvei  and 
stc.iin  ronsurnption,  and  section  xi.  explains  the  effect 
of  the  inertia  of  the  reciprocating  parts  of  a  steam  engine  ; 
with  .in  ordinary  amount  of  ni,\thonii;ics  all  these  can 
be  easily  followed.  Section  xiv.  is  on  boilers.  This 
section  is  the  weak  part  of  the  book,  and  in  future 
editions  should  be  considerably  augmented  with  in- 
formation having  teference  to  the  design  and  strengtb 
ol  boilers. 

The  bool  I  ;  Inl  y  illustrated, 'in  fact,  we  are  told  in  the 
prcfare  lhai  ttie  letter-prebs  has  been  reduced  a.s  muc  h  as 
possible  to  allow  of  the  introduction  of  the  numerous 
tables  .ind  drawings  ;  among  the  latter  there  is  an 
excellent  illustration  of  a  compound  Willan's  central 
valve  engine  wuh  two  cranks— probably  the  best  engine 
of  the  kind  to  be  had.  Some  of  these  illustrations  have 
evidently  been  especially  prepared  with  the  intention  of 
giving  an  idea  of  principles  of  construction  to  the  reader, 
particularly  those  having  reference  to  types  of  steam 
engines,  various  ways  of  arranging  cylinders  and  cranks 
in  double  and  three-cylinders^  compound,  and  triple 
expansion  engine.  These  outline  diagrams  are  exceed- 
ingly clear.  Other  illustrations  are  sectioned  and  finished 
in  such  a  way  so  as  to  render  the  details  evident.  All 
these  points  add  considerably  to  the  value  of  the  work 
as  a  text-book  for  senior  stndwits  in  onr  tedmical 
colleges ;  for  draugbtsmen  engaged  in  stationary  engine 
work,  and  for  mechanic  engineers  generally. 

N.  J.  LOCKYER. 

/fea/.  By   Mark  K,  Wright.    (London:  Longmans, 

Green,  and  Ca*  1893.) 
**Of  making  many  hodks  thtrc  is  no  end.  and  much 
study  is  a  wearineai  of  the  flesh.*  Truer  words  than 
these  were  never  written,  and  they  are  specially  appli- 
cable at  the  present  day.  Mr.  Wright's  addition  to  tbe 
literature  of  science  is  avowedly  "written  specially  to  meet 
the  requirements  of  the  Advanced  Stage  of  Heat  as  laid 
dovvn  in  the  Syllabus  of  the  Directory  of  the  .Science 
and  .Art  Department."  To  say  that  the  author  h;is  satis- 
factorily accomplished  his  design  is,  therefore,  to  give 
him  praise.  In  an  examinational  text  book  there  is 
little,  if  any,  scope  for  originahty,  and  all  the  author  can 
do  is  to  develop  new  methods  of  trcatnient.  This  Mr. 
Wright  has  done  to  ,1  sm.ill  e\;cnt,  and  he  seems  to  be 
in  touch  with  the  work  liiai  has  been  done  in  connection 
with  his  subject  during  the  last  few  years.  C'f  the  136 
illustrations  only  thirty-five  have  been  drawn  for  the  bonk  : 
the  majority  of  the  otfiers  being  of  the  well-known  -tmk 

character,  which  have  "  had  their  day  "  and  should  have 
"  oeascd  to  he  *  long  ago. 
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LETTERS  TO  THE  EDITOR. 

[  n*  M^Hir  Aa  mi  MM  kimtdf  raJhmtiUt  for  efinUm 
fnmi  iff  All  anntfuulimtt.    NdUur  tmm  kt  mmdirttki 
i»  ntmrm,  ar  U  ttmttmd  m&k  tkt  writtn  r*/*ctid 

HtittUt  itUkm  ^ Mumfwum  t«mmmtkiaimtt.\ 

SUckenaides. 

In  the  .iccoont  af  M.  I  iauhrr«'.s  experiment*  onlhe)^e^^tcl^;ical 
work  of  high  ]>rps!,>iie  gas  (N.vrt/Rt,  July  6,  p.  33S),  the  follow- 
ing «ea(ence  occurs  : — "  Id  any  ca<sc  it  \%  perhaps  a  little  iliiTi 
cult  to  understand  how  a  linglt  mo*eroenl  of  one  rock  surf.icc 
over  another  .  .  .  could  produce  anything  like  a  perfect 
polish." 

t  his  recalls  to  my  mitiil  freshly  nudt  fault  I  examined  in 
1890,  in  a  [lit  .-It  I.onncliff.  I  ifftn  s'hirc.  The  rock  was  a  moist, 
sandy  fireclay  or  gannistcr  ;  an  area  of  about  80  feet  square, 
lying  on  a  slope  of  35",  had  slid  down  some  3  or  4  feet.  The 
operations  at  the  foot  of  tbe  slope  removed  tbe  support  of  the 
mass  orioek  above  the  slidiBK  Haas,  and  shortly  anenranls  it 
split  «efiosi  the  middle,  and  me  lower  portion  moved  aboat 


niagram  of  fault  at  LonscIifF  CUy  Pit.  — a,  M.k.s  ihii  ilij  down  4(1.  and 
ihin  iioppctl  -  II,  p:>rtiofi  ol  a  thai  ,lid  4  fi-  further ;  c,  SIkkcDMdc  turfacc ; 
i>,  fault  cr  sJiding  plane. 

3  feet  further  down,  diacloting  in  the  gap  thus  made  the  surface 
of  tbe  stationary  rock,  '('his  surface  exhibited  every  appearance 
of  a  typical  slickenside  ;  it  was  highly  /^^'nhf.f,  i.'rliffJ,  and 
even  hlcuitHtii,  though  the  clay  itself  is  cream  c  ikiure  l.  Tlie 
striatioiu  <»rresponde<!  with  the  direction  of  the  movement, 
which  had  been  it  sinipU  iltiwni».iHi  one. 

Some  slickensides  may  posstbiy  be  explaincl  by  reference  to 
tbe  action  of  high-pressure  gai,  but  here  a;  LongclifT  was  an 
unmistakable  example  of  one  <MU»ert  by  a  "  sinj^le  movement  of 
one  roek  surface  over  another,"  and  it  is  very  p:ob.ible  that  the 
majority  of  ordinary  «Uckenside«  h.tvc  had  a  similar  origin. 

Mile  Ead  Road,  I^oa  E..  Jaly  ta.    J.  Al.LaN  Howi. 

Potstones  found  near  Seaford. 

I'AKAMoiUiRA  or  pot -.tones  arc  known  In  t^eolo^^isls  as  exitt- 
irn  in  the  chalk  strati  around  Norwich  and  Helfa.st,  but  till 
lately  I  had  aU[iposevl  they  were  couUned  to  thoic  dislricts. 

I  .tst  Whiisiin'lide,  wh:Ut  enjoying  a  ramble  along  tbe  chalk 
clills,  cast  of  ScafoitJ,  i  was  surpri^d  to  come  across  what 
seemed  a  real,  but  unoMial  poUtone,  lying  among  the  stones 
below  high-water  mark,  hot  which  mnit,  presumably,  have  origi- 
nallv  fallen  60m  the  chalk abovs^  Allbwigh  coosisiing  of  a  mas* 
of  chert,  intteadof  poie  flint  tflte  those  near  Norwich,  in  every 
other  respect  it  resembles  ihem.  Infomit  is  a  large  irregular 
cylinder  and  lies  on  its  side,  so  that  the  sea  water,  when  the 
tide  rises,  6ows  freely  throogh  iu  It  Bicawres  laogbly  between 
four  and  five  feet  io  each  direction,  sad  tbe  apenwe  hasa  dia- 
meter of  twelve  inches. 

The  enclosure  of  several  large  black  flint  nuihil  s  iiuli^:.ates 
that  this  pecaliar  shaped  mats  of  chert  has  been  formed  since 
the  flint  iticir  scgKgstcd. 
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It  seems  probable  (hat  the  "  pipes  "  fretjaently  foand  in  sand 
will  K've  us  n  clue  as  to  its  formation.  In  that  case  silica  in  the 
form  of  quartz  is  held  toi;cther  by  ferraginons  tnatter  ;  here 
water  holding  silica  in  solution  must  have  passed  through  the 
chalk  like  a  vortex,  nnJ  cemented  to);ether  mUMS  of  chalk  with 
its  enclose  1  H  nt-.  w:ih  ihc  result  that  we  hM*  ft  "frfp***  of 
cretaceous  matlcr  hchl  (niiirther  by  »ilica. 

Heie  aiso,  as  on  the  Nort.ill;  coast,  arc  to  be  seen  rings  of 
flint  on  the  ihorc,  sometimes  su  placeil  as  to  form  two  or  three 
concentric  circles. 

These  instances,  as  well  a»  others,  point  to  the  fact  that 
masses  due  to  segregation  often  assume  the  form  of  rings  or 
cylinders.  In  flint  (his  arrangement  of  growth  is  prolMbly 
riiii'.-h  more  oomnon  than  is  generally  known.  I  have  already 
suggested  (CiM/.  Mag.,  June,  1893)  a  theory  to  aocouDt  for  the 
emteaee  of  UwMliHawin  Aim,  which,  since  Lyetl's  dotcription 
of  dmoi  liAvabcca  as  enigma  to  geologists. 

Tknbfidke  Wells,  J«ly  18.  GKk  Abmht. 

Simplified  Multiplication. 

Thb  object  of  this  note  u  to  explain  a  process  of  simplifying 
multiplication.  To  noit  peoale  multiplication  by  2,  3,  4,  5  is 
s$igkteHlfy  easy  (aad  not  woctB  incunring  any  trouble  to  make 
eaitcr) ;  whetm  moltipUcatioB  by  6^  7,  ^,  «  is  dccUadljr  mora 
dUScol^  letaMMal/Mr//  wortb  wiule  simplifying. 

New,  Iqr  adsrittiDg  the  use  of  siqwMw  (wUch  nmf  be 
Buulced  by  a  mlaos  sign  placed  over  the  digii),  we  may  write-^ 

6-10    4    14,  7-10-:5-i:l    -  10-i!_  15,  (>-I0 -1 -IT, 

This  notation  is  pretty  concise,  being  no_  longer  than  the 


the 


ordinary 
thus— 

1 7 -JS,  :!'.»     iT,  -'7^     :VJ'.>,  19-1  -20T,  Ar. 
whilst  it  requires  one  digit  more  than  the  ordinary  notation 
when  the  extreme  left  hanS  digit  is  not  <B,  Wl4  is  Culowed  by 
a  n^ative  digit,  thus — 

W-lOl.  789=1211,  mmtSU,  M78=l1S32,  &c 

The  preparation  of  a  nuBl>er  so  as  to  contain  no  digit  >5  (by 
introduction  of  negatiTe  digits,  each  not  >  i)  will  be  called  (for 
■bortncss)  Ruhietun :  the  proesss  is  so  wy  simple  that  the 
"  reduced  "  number  enn  always  be  tnrfMm  litraweT  ^(plr  (a  OMSt 
iaqiortant  matter). 

To  form  the  product  P  of  two  given  numbers  M,  N,  cither 
one  or  both  01  the  factors  M,  N  may  be  "reducc<l"  as  a 
preliminary  to  multiplication.  If  both  factors  Ik  reduced,  (he 
nik  of  si|pu  of  algebraic  mnlliplicalioe  nmt  Iw  used,  vis. 
+  x  +  «+,aBd-x-ss+|bal+x-»-,aBd-x  +  =  - 
TUs  "redaction''  of  boib  futocs  is  parlicalarly  useful  when 
v$  laifB  digits  occur  ia  locdsisioB  in  both  factors,  in  which 
e  the  wliole  of  th«  mtdtipHotion  can  often  be  doae  aiontally 
(withont  even  writing  ont  al  length),  thus— 

»9*=  lOps  10301^  9801 
9B9'  =  10«P  =  1005(HJ1  =998001 
ims"  -  1  ooi!'  -  1  in  1  Sinn    '.>','i;in  1 1 

The  following  factors  liecome  particularly  simple  by  this 
"Kdaetion,"  viz. 

999...9  =  1(M)0  T,      HSS.9:.lilI  1 

777.. .8  =  1523  -i,    'itiO   7  -  l'3.'i8  3 

When  the  results  cannot  be  readily  dooe  mentally,  the  SMltipli- 
cation  may  be  done  by  writing  out  at  length  tht  unul  loay 
(attending  of  course  to  signs),  thus— 

89   =in  7S9=r  12I1 

89  >lll  789-  1211 

1211 

342S 

15II 

89'^  12121  7921 


7S9' =  1 422521  =«22.^21 
It  will  be  seen  that  the  ease  of  the  above  procedure  depends 
chiefly  on  ihedi^iits  l>cing  so  small  \in  l>olli  factors)  as  not  to 
involve  any  idTyiwc  from  di^it  to  liijjil  in  the  mkii(i|'licalions  ; 
this  will  always  be  the  ca'^c  when  :io  digit  cxct;e<ls  1  i^r  ?.  (because 
the  greatest  product  :!•;!-  !^  only).  Hut  when  the  digit*  \,  *5 
oKMi-  J',  rilhrr  UJor,  (his  « ill  usually  involve  airiyiiis  in  the 
muKiplications  (because  3x4  and  2  x  5  are  both  >9).    In  this 
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case  it  is  generally  better  to  "  reduce  "  one  factor  only,  and  by 
preference  that  factor  which  has  the  greatest  number  of  lar^ 
digits  (i.e.  7's,  8's,  O's],  and  further  to  use  this  factor  as  "multi- 
plier." keeping  the  other  factor  unreduced  as  multiplicand. 

Further,  it  is  often  convenient  in  this  case  (especially  when  the 
facto;-,  are  larjje)  to  toin|i|r:cly  vepuia-.e  ;tic  positive  and  nefja- 
tiTc  pro-ducts,  add  them  separately,  and  litially  take  tlie  difference 
of  these  sums  ;  this  will  he  the  re<)uirc<l  product  :  this  procetlure 
(of  using  negative  digits  only  in  the  multiplier,  and  then  separ- 
ating the  +  and  -  pro^Kat-.i  h^-  \ht  ^jieat  advantages  that  (1) 
no  further  attention  need  l>c  paid  (o  the  signs,  and  (2)  the  6nal 
line  hav  .all  its  di^iits  necea^nrily  positisv^  SO  isitsslf  the  wqniwd 
proil'jc:  (in  ordinary  notation). 

— Given  -M  -34,892.  N  =  89.79,1 ;  to  find  M  x  N. 
Choose  N  as  "multiplier,"  because  it  contains  four  large  digits. 
Tho  work  ptocsads  am»— 

34  892  =M 


174480  mSxK 
S«N»  -IxM 


3  489  374  460 -Poriiiffe  som  »^ 


All 
^0* 


MOtI  -TxlC 
09784  atlxM 
S4802  mlxU 


8S8  M7  n  «Nflflttive  mm-H 


.  %  /...Msg  188 127 140-  Piadnet  M  x  N 

It  win  be  seen  that  this  ipeoeHSieanim  two  OMre  Unas  tha» 
the  ordinary  process  (vii.  the  two  ibes  /,  »),  Imt  the  metimt 

multi^itatioms  mrt  far  taiier. 

It  is  obvious  that  the  two  lines i«  may  be  separately  tested 
by  the  usual  processes  of  "  casting  out  the  nines,  elevens,  &c" 

The  whole  process  above  is  to  simple  that  it  might  well  find 
a  place  in  works  on  elementary  algebra  immediately  after  the 
explanation  of  the  rule  of  signs  in  multiplication  ;  it  is  thoroughly 
practical,  and  having  been  much  used  by  the  author,  can  he 
confidently  recommended. 

The  use  of  negative  digits,  as  above  explainc-il,  may  also  be 
applied  to  the  process  of  division,  and  in  some  cases  with  ad- 
vantage. This  application  is,  however,  in  general  by  no  means- 
quite  easy,  ao  caiinot  be  neoBssandod  a*  a  ptaetieally  nselU 

process. 

[This  process — as  applied  to  multiplication — is  not  of  course 
new  ;  but  it  seems  worth  while  to  attempt  to  revive  it  now  ;  as  a 
process,  somewhat  (he  same  in  principle,  has  just  been  published 
(in  the  Annalis  Jes  PohIs  el  Chausi/es  for  April  1893,  p.  790)  by 
Mr.  Ed.  Colllgnon.  The  only  attual  muUiilicatitnt  required  in 
his  process  is  by  the  digits  2  and  6  ;  the  elimination  of  actual 
moliiplicattok  by8,^8,7«8,0isof  oowac  an  imieoie  ad- 
vantage. To  tins  end  be  first  dwws.  bosr  to  **  vednoe"  mtf 


number  X  to  the  algebraic  som  (say  ,^1 +1^^1(1)  of  AtOO 

to  be 


nraic  mna  n|<rx«e~i«i;  m  inm 

others,  N,,  N,.  N„  composed  solely  of  the  Ibor  digits  0, 1,  ^  IL 


To  multiply  two  numbers  M,  N,  one  of  them,  say  N,  is  t( 
"reduced  as  explained:  the  products  MN,,  MN„  MNj 
then  to  be  formed  in  the  usual  way ;  their  algebraic 
MNj  i  MN,  -  MX,  is  the  product  required.  The  process 
two  decided  defects,  viz.  — (1)  the  "reduction"  of  N  ' 
what  troublesome  ;  (2)  the  forming  and  adding  (he  three  pv^ 
ducts  (M  N(  +  MN,-MNt)isa  good  deal  longer  than  the  oidiaaix 
prooesa.]  hvuM  CvmiiNoitAit. 

Thunderstorm  Phenomena  on  the  Matterhorn. 
In  1888- 1889  I  witaeised  some  eigbt-aad-twcnly  thunder- 
storms on  the  Pampas  of  Sooth  AoMriea ;  and  caose  to  the 

conclusion — 

(1)  That  there  was  no  reason  to  suppose  that  the  so-called 
"  sheet-lij^hining,"  or  "  summer  lighlnmg,"  is  anythins;  more 
(ban  (he  glare  of  distan(  spnrk-dischai^c  ; 

(2)  That  by  far  the  greater  number  of  discharges  took  place 
between  diment  Iqpcfs  of  doad,  and  not  faetwoea  donds  and 

the  earth  ; 

(3)  'l"hat  the  origin  of  ihe-e  v1i>rni-  lay  in  the  electrical 
excitation  due  to  the  fncli<jn  between  npi  o^cd  curren(s  of  air 
(carrying;  C'oU'1 1  rand  lower  respectively. 

This  year  I  was  witness  of  a  thunderstorm  under  very  diiTei- 
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«nt  circumstancM,  anci  I  observed  a  pbenomenoo  lh«t  appears 
to  me  t'l  bv  of  interen. 

On  July  10  I  was  on  the  Matterhorn  in  very  doubtful  weather. 
It  appeared  as  though  the  I  >hn  (ur  southerly  wind)  were 
8tr«gf»lin|»  with  a  northerly  wiud,  aod  u  though  the  former 
conquered,  ("louds  or  mist  pressed  up  irom  Italy,  and  roie 
hight-r  and  higher,  covering  the  other  moUDtaitM  before  the 
Mntterhurn.  \Vc  li.id  some  snow  at  intervals  even  before  mid- 
day,  ajiJ  by  ihc  time  that  we  had,  oo  return  from  the  summit, 
deiicended  as  far  as  the  Vf/aet  bat«  it  was  snowing  steadily.  I 
think  that,  as  regards  the  Hitteriioin,  the  elecuical  hissing  of 
ice-a.xe^,  rocks,  te.,  bagiii  «bg«t  3.30  p.m  «r  4pbai.»  aad 
lightning  began  fmtbcr  later. 

At  iMi  came  ooe  flash,  appaiaoUy  very  aaar  to  m,  the 
Unndar  follMring  cloM  with  a  crash.  B^»n  tkt  tkmtdtr, 
however,  and  appafCOtljr  sm'A  the  flash,  came  a  curious  split- 
ting, cracking,  aad  ihiwriBK  sound,  with  a  kind  of  "splash" 
from  the  rocks— as  it  saeBMO.  I  give  many  adjectives  for  want 
of  one  good  expressiTe  word.  This  sound  preceded  the  thunder, 
And  was  both  shnrp  ami  faint;  I  felt  that  I  only  heard  it 
because  I  was  on  the  b]wt. 

l.aier,  another  tiish  came  close  to  us.  Thiii  time  I  heard  no 
*'  splash  "  from  tile  rocks  ;  but,  apparently  h///;  the  flash,  and 
before  the  thunder-crash,  there  canie  a  light,  shivering, 
branching  crai:k  again,  something  like  the  "  ghost "  of  thunder, 
ooe  mighi  say.  Il  reminded  me  this  time  of  the  «h(ver  that 
passes  over  the  surface  of  new  snow,  only  very  slightly  crusted, 
when  first  broken  in  any  part  l>y  ihc  feet  of  a  uavclkr.  (Some 
climbers  will  know  this  sound  ;  but  I  myself  have  only 
«CGaiionaliy  noticed  it,  and  tint  only  when  I  have  been  the 
ftmoaaswmfisMaoooaftarahaMyUlofaiioir.)  iNetttad 
a  sU(ltt  sliock  b  ttw  bead  tUs  tltte.  A  ihiid  flan  cavv  the 
same  sound  as  the  second  ;  but  no  others  sctmed  SO  ciMe,  and 
I  never  heard  this  sound  again. 

It  was  dark  when  we  reached  Uw  lower  hut  ;  and  all  down 
the  arete  the  brushes  of  purple  light  diat  streamed  from  our 
fingers  (when  held  up)  and  from  our  axes,  hats,  hair,  &c.,  were 
very  beautiful.  The  fingers  gave  better  brushes  when  wetted. 
There  were  numerou";  broshej  ^renminj;  from  the  rocks,  these 
bvin^;  wet  with  water  melted  from  the  snow. 

Some  other  peo^de  who  were  on  the  (.inrner  Grat  the  same 
day  t<jld  mc,  t)ofore  I  iviL-n-ioned  niy  cxperic-ncci,  that  the 
lightnint:  ifetned  'o  give  a  splashing  si.und  on  the  rocks.  They 
also  told  mc  that  those  who  wore  felt  hat.~.  felt  return  shocks, 
while  thuic  with  ilraw  hats  did  uol.    All  the  hats  were  wet. 

So  much  fur  observation  ;  now  for  a  iheoiy. 

To  begin  with,  since  the  thunder  dislincily  crashed  ajur  the 
Hfhtim^flaiiit  it  lamid  seen  that  the  pheoooMnoa  that  caaaad 
tke  iOBM  I  hnsd  inR  liavc  preceded  the  yrk. 

1  do  notttnoii'lhat  thoae  who  have  nmer  heeo  actoally  in  a 
aton  realise  how  W17  indcfiaite,  in  safastanoe  aad  bonadaries. 
*'a  thundcrdoad "  la.  It  seems  certain  that  w«  most  not 
regard  it  as  if  it  were  a  polished  conductor  that  is  gradually 
charged  until  it  sparks  to  earth  or  to  other  clouds.  More  prob- 
ably there  is  a  fall  (or  rise)  of  potential  through  the  substance 
of  the  cloud  itself.  When  the  stress  is  too  great,  there  is 
priL>bably  a  bfeakdown  along  many  p.\'5i.>4  in  the  fornn  of  the 
hne  l>ranching  vpirk.-  oliserved  whtn  .t  Wimshurst  is  used  with- 
out a  coi]di;nser.  This  piehminary  breakdown  .suddenly  gives 
a  very  much  l.irger  pateotial-difference  between  the  portion  of  the 
cloud-ma<scs  towards  which  it  takes  pl«ce  ;  so  suddenly  in  fact, 
that  A  spai'K-di-.charge  occur-  lieforc  more  diffuse  modes  of  read* 
juiiaieui  cau  uUlaia.  U  >>cem^  lo  me  that  it  is  only  by  some  iMch 
preliminary  discharge  from  behind  that  such  irregular  "surfaces  " 
as  those  of  clouds  could  attain  the  condiibn  requisite  for  the  true 
apaib.  Ib  soasethiag  tho  wnn  ww  we  am  pass  a  spark 
betwca*  two  rough  or  painted  ■wlaf  teiminaU  br  a  sudden 
disdiarge  through  them,  while  we  oonld  mt  mite  tna  in  aajr 
slower  way  to  the  necessary  condition. 

Aoeofdiflg  to  this  view,  a  slighter  and  more  branching  dis- 
elfaafgem  the  body  of  a  cloud  would  be  the  necessary  prelimin- 
ary to  a  regular  flash ;  and  the,  relatively  faint,  sound  of  it 
would  precede  the  "thunder  "of  the  final  flash.  When  once 
(he  flash  occurs,  resistance  much  diminished,  and  the  stress 
of  the  whole  region  is  rclievcil  through  the  path  created. 

An  obviom  objection  to  this  vi^w,  however,  will  occur  (o 
many.  "  Wouht  the  time-interval  be  Ion;;;  enough?  \Vould 
n(^  the  tirsl  sound  be  practically  lieard  with  the  thunder,  and 
be  drowned  in  it  ? ' 

Another  expUnation  might  be,  that  (as  is  often  the  case 
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with  a  Wimsharrt  or  other  machine)  there  are  fainter,  tenta- 
tive, branching  discharges  that  precede  the  bright  Spark.  But, 
if  this  were  the  case,  they  should  surely  l>e  heart!  in  some  cases 
before  any  sp.irk  occurs  at  all. 

Finally,  the  sound,  though  it  appeared  to  come  out  of  the 
air,  might  have  been  due  10  the  movements  of  the  stones  and 
rocks  over  the  -urface  of  the  mountain,  occurring  when  the 
st.-^ess  wa.s  relieved.  Such  a  SOUmI  night  well  reach  one  before 
the  sound  of  the  spark.  Walter  Laidkn. 

R.  N.  B.  CoUafif  Pawoaport,  Jdy  s«. 

HlghcM  RaJafail  ia  Twenty-four  Roiira. 

With  refeveneo  to  thn  puacraph  quoted  in  yaw  Mics  of  this 
week's  Natukb  from  Um /ami*  Ptanttn'  Gavtu  lA  Jan.  aS, 
1893,  the  most  cleneot«7  knowledge  of  Indian  meteorology 
would  suffice  to  show  that  the  remarkable  figure,  48  inches, 
supposed  to  represent  the  fall  of  a  single  niu,ht  in  January  at 
Dehra  Dun»  is  simply  a  misprint  for  4*8.  The  entire  rainfall 
of  the  winter  season  in  no  part  of  India  exceeds  one-half  this 
amotint,  and  I  have  no  hesitation  in  declaring  yjch  a  figure  as 
48  inches  in  twcnty-foui  hours  to  be  at'Solutcly  without  prece* 
dent,  and,  in  my  opinion,  so  exlraordin.iry  at  such  a  season, 
thai,  if  it  re.illy  were  48,  it  would  rcjuire  us  to  regard  all  exist 
ing  Indian  meteorological  data  with  .suspicion.  I  hirty  inches 
in  twcnly-four  hours  hais  often  been  recorded  at  Chirapunjiin 
Juuc  aud  ^uly.  Can  any  one  show  a  single  instance  of  even 
20  inches  in  twenty-four  hours  a"  Dehra  Dun? 

Moreover,  the  whole  annual  supply  at  Uebra  L>ua  is  only 
75  inches,  whilo  that  of  CMimpnnii  is  600  inches ! 

July  29.  *  £.  DoficiAs  Akchimld. 

Vlvlnection. 

The  recent  remarkable  discoveries  in  connection  with 
Myxwdema  conclusively  prove  the  value  of  vivisection  as  a 
means  whereby  human  sufiiering  may  be  alleviated,  and  only 
those  who  are  blinded  by  ignorance  or  prejudice  would  dare 
deny  that  hundreds  of  sufferers  from  goitre,  and  other  distressing 
symptoms  of  cretinism,  have  obtained  relief  solely  through  ex- 
perimental If  search  upon  animals,  Inconiistency  is  closely 
linked  to  prejudice,  and  the  greatest  anomaly  is  the  .\nti A'ivi- 
sectionist  who,  wdulc  objecting  to  the  alleviation  of  human 
suffering  on  the  score  of  "cruelty  to  animaU,"  enjoys  and 
countenances,  for  the  gratitication  of  his  or  her  own  itulividual 
pleasures,  the  m  ist  horritjlc  cruelty  and  torture  to  helpless 
creatures.  Unly  a  few  of  such  cases  now  occur  to  ne,  aad  tboe 
I  herewith  appeadt  bwt  than  aae  aaanf  others  aa  d^gaatlBglf 
cruel. 

Botiiat  lohalen,  pimmi^  tt&t  mSm. 
**  WUtanlBgaiid  landfilng*'  vtal  h*  hltadfaiff,  and  beating 
with  sticks,  Om  vitSwkikmUvimt, 
Skinning  and  cooking  eels  €^i9t. 

Maiming,  and  shattering  to  pieOM,  pdaOW  and  Other  hMa 
("sport"),  hundreds  dying  a  lingainitdswli. 

Hacking  and  manUog  rabhits  hy  g^na. 

Hounding  to  death  hotaileu  haica,  and  aiailtim  over  this  tor* 
ture  ("sport"). 

Plucking  ieatfaoB  ftoos  IMai;  birdi^  aad  ihliiiilBg 
animals. 

When  every  professed  anti  viviscctionist  undertakes  to  endc.w- 
our  to  put  a  slop  to  these,  and  simtlat  cruelties,  their  »mcerity 
will  at  le.\st  be  visible. 

tlouroemouth,  July  24.  Cecil  Caros- Wujon. 

A  Correction. 
Is  my  "PreliainaiT  Not^"  as  read  at  the  Royal  Society 
meeting,  June  15  last  (NATUKS,  ToL  slviii.  p.  31 1),  the  first  para, 
^laph  sentiag  "Hue  law*  ODoaeetijBg  poiia  of  axas,  by  succes 
sive  rotadoot  roand  which  n  ^van  diaplaoeBeat  of  a  ngid  bad^ 
la  apace  may  be  eliiected,"  should  read :  "If  the  first  axis  is 
taken  arbitrariljr  in  a  plane  parallel  to  that  of  the  '  centrid 
axis,'  and  any  given  direction  meeting  it,  to  which  latter  the 
axis  remains  parallel,  there  is  a  direction  determined  to  which 
its  conjugate  must  be  parallel,  in  the  side  common  to  three 
quadric  cones  the  constants  of  which  are  functions  of  C  and  the 
vectors  defining  the  displacement  and  the  position  ol  the  first 
axis. " 

I'he  next  two  paragraphs  wiU  require  slight  modifioitioDs 
accordingly  ;  and  the  last  will,  ©f  course,  be  unnecessary. 

1  owe  Uiis  correction  to  a  conespondence  with  which  I'rof. 
W.  Bumside»  F.ILS.,  haa fwoond aince  the  meeting. 

July  29.  J.  J.  Walkkk. 
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THE   ASTRONOMICAL   HISTORY  OF  ON  I 
AND  THEBES, 

IN  a  previous  article  1  have  attempted  to  show  that 
tbero  was  a  coattderable  difference  of  astronomical 
ihoii|;ht  between  those,  on  the  one  haad,  who  built 
pyramids  and  temples  facing  true  east  aod  west  and  those. 
Oft  the  odier,  who  built  solar  temples  not  oriented  to  the 
equinox,  but  rather,  though  not  cxcla»vel)r»  to  the 
solstice. 

It  was  Sflggeited  tbat  alihoi^  in  the  matter  of  simple 
worship  the  si»  would cosM  baAve  the  stavs ;  in  tempu 
worship  the  cont&tions  would  be  reversed  in  consequence 
of  the  stable  rising  and  setting  places  of  the  latter  as  com- 
pared with  those  of  the  sun  at  different  times  of  the  year. 

Another  suggestion  was  hazarded  that  sun  temple-  , 
worship  might  have  been  an  accidental  result  of  the  sun- 
light enteririj;  a  tt-mplc  which  h.id  rcnlly  been  built  to 
observe  a  star;  and  that  sucU  temple  suu-ivorship  might 
possibly  have  [jrcceded  the  time  at  which  the  solstices 
and  equinoxes,  and  their  importance,  had  been  made  out. 
I  think  it  li  possible  to  show  that  tliis  really  hd])pened, 
and  we  owe  the  demonstration  of  this  imporlanl  fact  to  the 
Egyptian  habit  of  having  two  associated  temples  at  riyht 
angles  to  earh  other,  because  this  habit  justifies  chc  : 
assumption  that  at  C»n  the  single  obchsk  which  now  re-  I 
mains  no:  only  indicates  the  certain  existence  in  former 
time.<>  of  one  temple,  but  in  all  pvob^iUty      tWO  At  fight 
angles  to  each  other. 

but  this  is  only  one  point  .unong  many  to  which  one 
may  appeal  in  approaching  the  study  of  the  question. 
Another  of  great  importance  is  brought  before  us  in  the 
masterly  essay  by  M.  V  irey,  entitled  "  Notices  G^^rales," 
on  the  discoveries  made  at  Der  el-Bahari  bjr  MM. 
Maspero  and  Grdbaut. 

In  his  account  of  the  confraternity  of  Amen  and  of  the 
various  attempts  made  by  the  Theban  priests  to  acquire 
political  power  he  refers  to  the  action  of  Amenhetep 
IV.  (Chu  en-Aten).' 

In  the  time  of  Thotmes  III.  the  alliance  between  the 
royal  and  the  sacerdotal  power  was  of  the  closest,  and  in 
no  time  of  the  worid's  history  have  priests  been  more 
richly  endowed  than  were  then  the  priests  of  Amen.  Not 
content,  however,  with  their  sacred  functions,  they  aimed  . 
at  poUttcai  power  SO  obvtoosly  that  Tliotmes  IV.  and  ; 
Anen-hetep  HI.,  to  check  their  intentions, favoured  the  ' 
cults  and  priesthoods  of  On  and  other  cities  of  the  north.  ' 
Atnen-hetep  IV.  went  further  ;  he  looked  for  alliances  out  > 
of  Egypt  altogether,  and  entered  into  diplomatic  relations 
with  the  princes  of  Asia,  including  even  the  king  of  Baby- 
lon. This  l)rou;.;ht  him  .md  llic  priests  to  open  warfare,  lie  ' 
replicvl  to  their  an>;cr  by  prcscnbinj;  the  cult  of  .\mcn.  | 
The  n.une  of  Amen  was  ellarcd  from  the  inouunients, 
still  the  priestly  par:\  w.is  strong  ciioiif;h  to  make  it  un- 
pleasant for  the  kin^  :n  Thebe>,  and  to  deal  iheiii  yet 
another  blow,  he  iputted  that  c  ity  and  went  to  settle  .it 
Tell  el-.\n).irna,    at    th'-   same    time   rcvivm:;   an  old 
Heliopohtancult.    Heiook  for  divme  protection  thesolar 
disc  Ai.i't,  "  which  was  one  of  the  njosi  ancient  forms  of 
one   of  the   most  ancient  gods  of  Egypt,     K  i  of 
Heliopnlis."-    Now  let  us  say  that  the  time  of  .Xnien-heiep 
I\'.,  .iCLording  to  the  receiver!  .luthorities.  w.i-,  about 
1450  r.r.    The  lines  of  the  '■  Tcnipie  of  the  Svm  '  at 
Tell  el-Amarna  arc  to  be  ^athcted  from  Lepsius's  map, 
the  orientation  is  l  y  north  of  west.   This  gives  us  a 
declination  of  11"  north,  and  the  star  Spica  at  its  setting 
would  be  visible  in  the  temple,  and  the  sunlight  at  sunset 
would  enter  the  temple  on  April  18  and  August  24  of 
the  Gregorian  year. 

Hence,  then,  the  temple  was  probably  built  really  to 
observe  the  sunset  on  »  special  day  in  the  year.  In  this 
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view  how  appropriate  was  tite  prayer  of  Aahmes,  Chu-«ti' 

Aten's  chief  official. 

"Beautiful  is  thy  setting,  thou  sun's  disk  of  life,  thou 
Lord  of  Lords  and  King  of  the  worlds.  When  thou  unitest 
thyself  with  the  heaven  at  thy  setting,  mortals  rejoice 
bdbre  thy  countenance  and  give  honour  to  him  who  has 
cieated  them,  and  pray  before  Mm  who  has  formed  them, 
before  glance  of  thy  SOB  who  loves  thee  the  King 
Khu-co-aten.  The  whole  land  of  Egypt  and  all  peoples 
repeat  all  thy  names  at  thy  rising,  to  magnify  thy  rising 
in  like  manner  as  thy  setting." 

Still  perhaps  more  beautiful  was  the  prayer ofdMqtlflM. 

"  Thou  disk  of  the  Sun,  thou  living  God !  there  is  none 
other  beside  thee !  Thou  givest  health  to  the  eye 
through  thy  beams.  Creator  of  all  beings.  Thou 
goest  up  on  the  eastern  horizon  of  heaven  to  dispense  life 
to  all  which  thou  hast  create<i ;  to  man,  four-footed 
beasts,  birds,  and  all  manner  of  creeping  thini;?  on  tfie 
earth,  where  they  live,  Th.is  they  behold  thee,  and  they 
go  to  sleep  wlieii  thou  settest. 

"  Grant  to  thy  son,  who  loves  thee  life  in  truth,  to  the 
lord  of  the  land,  Khu-en4tcn,  that  be  may  live  united 

with  thcc  in  eternity 

" -Vs  for  her,  his  wife,  the  '.Kicen  Nefer-it- Thi,  may  she 
live  far  evermore  and  eternally  by  his  side,  well  pleasinef 
to  thee  ;  sheadmircs  what  thou  hasl  created  day  by  day.  ' 

Still  the  light  of  Spica  would  not  enter  it  a\ialiy  if  the 
orientation  is  correct  This  would  have  happened  1112000 
lie,  that  is6oo  years  before  the  time  of  Amen  hctcp  IV. 
This  is  a  point  which  Egyptologists  must  discuss  -  it  is 
quite  certain  that  such  a  pair  of  temples  as  those  of  which 
Lepsius  gives  us  the  plans  could  not  have  been  com- 
pletely built  in  his  short  reign,  and  they  would  not 
perhaps  have  been  commenced  on  heretical  lines  in  any 
previous  reign  during  the  iSth  dynasty.  It  must  there- 
fore  have  been  commenced  belbre  1700  B.C.,  perhaps  in 
the  17th  dynasty  In  any  case  it  was  certainly  finished 
by  Chu-en-Aten. 

But  this  "temple  of  the  Sun"  was  not  built  alone. 
There  was  another  at  right  angles  to  it,  and  while  Spies 
was  seen  setting  in  one,  a  star  near  te  Draconis  was 
rising'  in  the  Other. 

Remembering  then  that  the  tempiiB  attributed  to  Amen^ 
heteplV.  pointed  to  Spica,  let  US  leour  for  4  nKMieitt 
to  the  temple  conditions  at  TKebes.  Ther^  as  we 
have  seen,  the  temple  of  Mut  is  associated  with  «ac 
at  right  angles  to  it,  iaciog  north-west.  The  ampli' 
tudesare  T^i"  north  of  east  and  I7i'  north  «f  wesL 
I  have  shown  that  the  temple  of  Mut  would  allow 
y  Uraconis  to  be  seen  along  its  axis  about  3200  &C  /  n^W 
slate  M<*/ Spica  rr^juld be  seen  altng  tkt  axita/tke  rtct- 
angular  tfinf  ic  .1/  fhe  same  time. 

We  h.ive  ne\t  to  consider  wh.it  had  taken  iiLit  e  at 
Thebes,  so  far  as  wccin  trace  it  on  the  orientation  hypo- 
thesis since  V-M  '■  c-  ;  but  to  understand  thorou^dily  what 
was  done  another  reference  to  M.  \  irey's  c-say  is 
necessary,  cine  of  the  chief  aims  of  the  confraternity 
of  Amen  was  to  abolish  the  worshipof  Set,  .'^it.  orSutech, 
that  i*  genencally  the  stars  near  the  north  pole,  and.  as 
it  can  be  shown,  in  favour  of  the  southern  ones.  The 
temple  of  M ut  Has  i  he  chief  temple  at  Karnak,  tn  which 
the  cult  01  riie  northern  stars  was  carried  on. 

We  can  now  realise  what  the  Theban  priests  got 
Thotmes  to  do. 

In  his  day  the  cult  of  Spica  (the  solar  disc,  Aton, 
Min,  iCbem),  and  y  Draconis  (the  Hippopotamus  and 
Lion  Isis)  was  supreme.  The  little  shrine  of  the  Theban 
Amen  was  enlarged  and  built  right  aross  the  fairway 

'  TraDtlatcJ  by  llfiijiscH,  "  Kgvpi."  p  j.-i. 

-  SiiKr  the  abo^c  niL(  uriiici),  rrof.  Klindtri  Pcinehjt  t'crn  k;"f>!  en-ju^h, 
io  rrply  to  ah  imiuirr.  to  siite  hu  upimon  thai  (Ik  icmplc  wa<  cinirrly  buiJt 
by  ClMxm-Aicn.  SI>i>uU  ihu  b(  cooiirnicd,  it  inay  tuvc  uTi.!nieii 
dMctlr  10  tbcHui,<io  iba  day  namd,  or  ncii*  [itiilahly  hmli  |>^>r«l!«l  to 
twne  faatir  uopl*.  lof  tract*  tf  olbcT  leiaptu  are  «h.<»i  '>ri  I.^ixiui' 
|4MiaBilI  inMnnClHi.ti».AM»bMtMiiv«wdi«ha««buitiall  orilicm. 
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of  the  temple  of  Mnt,  DO  that  the  wonUp  was  as  efiect- 
ively  stopped  as  the  worship  of  Ms  wss  stopped  at 

Pompeii  by  the  town  aathoritfes  (when  it  was  prohibited 
by  law),  bricking  up  the  window  through  which  the  sur 
was  observed. 

Further,  the  shrine  so  restored  was  of  such  magnificence 
that  the  Spica  temple,  which  had  hitherto  held  first 
rank,  became  an   insignificant  chapel  in  comparison. 

Xor  w.-is  thii  ill.  In  onicr  still  to  emphasise  (he  supre- 
in;icv  o(  Aiiieii,  a  thjrd-raie  temple  w.ii.  erei:lcd  to 
Ptati. 

We  in.iy  now  return  to  Amen-hetep's  doings  at  Tell 
el-Ariiarna  The  worship  he  eiiiphaM^cd  there  exactly 
re^'emhU-d  ih.it  «hi':  h  had  in  early  times  hcoii  paramount 
a:  Hcliopol;-,  '  )ne  based  oa  it,  but  not  identical  with  it, 
had  been  in  vojjuc  at  Thebes  from  yi'^Ki  !;.c.  to  the 
time  of  Thotmes,  who,  as  the  tool  of  the  contVafernity  of 
Amen,  inteanfied  the  aolsiitial  worship,  and  did  his  best 
to  kill  that  which  had  been  based  upon  the  Heliopoiis 
cult. 

The  next  question  we  have  to  consider  is  whether  the 
researches  at  Heliopoiis  bear  this  surmise  out  It  is 
true  we  have  but  one  poor  obelisk,  bttt  let  us  see 
what  we  can  make  of  it.  As  I  have  shown,  the  north  and 
south  faces  bear  13^  north  of  west — 13"  south  of  east. 
Amen>lietep  or  some  one  of  the  precedin;;  lyings  of  Egypt, 
when  reintroducing  the  old  worship  w  Tell  et'Amama 
orients  the  solar  temple  13"  north  of  west  accord- 
ing to  the  data  available.  Now  when  we  take  the 
dinerence  of  latitude  between  HeliopoUs  and  Tell  cl- 
Amarna  into  account  we  find  that  the  same  dodinalion 
(within  half  a  degree]  is  obtainod  from  both. 

1  have  dsnrbm  uewn  diat  there  is  good  leaion  for 
belienaittliaCtlie  original  fbondation  of  the  temple  at  On 
dates  from  the  time  when  the  noirtli  member  of  the 
siystem  was diracted  too  Ufsse Maoris.  This  was sono- 
what  earlier  than  5000  B.c. 

Bearing  in  mind  the  facts  obtained  with  regard  to 
other  similar  rectangular  systems,  we  are  led  to  inquire 
whether  at  that  date  a  temple  oriented  to  declination  tf* 
north  was  directed  to  any  star. 

\\  r  rind  that  the  important  star  Capdia  was  in 

question. 

Now  so  far  in  my  references  to  stars  no  mention  has 
been  made  of  Capella,  It  is  obvious  that  the  hrst  thing 
to  be  done  on  the  orientation  hypothesis  is  to  see  whether 
any  other  temple,  and  if  of  known  cult  so  much  the 
better,  is  found  oriented  to  Capella.  There  is  one  such 
temple  ;  it  is  the  small  temple  of  Ptah,  just  mentioned  as 
having  been  erected  by  Thotmes.  (Time  of  Thotmes  III 
I  f  t;  J  B.C.  Amplitude  of  temple  *  3S^  west  of  north  = 
wi  :h  hills  y  high  32^°  north  declination ;  CapeUas^north 
dccliBation  abnut  1700  rt.r.) 

And  no.v  It  .appears  there  is  another.    During  the  year 
1802  the  otticers  of  the  Museum  of  Gizeh,  under  the 
direction  of  M.  de  Morgan,  excavated  a  temple  at  ' 
Memphis  to  thenorthof  thehut  containing  therecuinbent 
statue  of  Kameses,  and  during  their  work  they  fonnd  two 
magnificent  statues  of  Ptah,  "les  plus  remarquables 
statues  divines  qu'on  ait  encore  trouvdes  en  Egypte," '  , 
and  a  colossal  model  in  rose  granite  of  the  sacred  boat  ' 
of  Ptah. 

These  discoveries  have  led  the  officers  in  question  to 
the  conclusion  that  the  building  among  the  mins  of 
which  these  priceless  treasnies  have  been  ^nd  is 
veritably  the  world-renowned  templeor  Ptah  of  Memphis. 
It  may  therefore  be  accepted  as  sndl  fiir  the  purpose  of 
the  present  inquir^■,  although  it  it  ^ffindt  to  reconcile  its 
tmptaameHt  in  ruation  to  the  statues  with  the  acconnts 
given  by  the  Arab  historians. 

In  Tanuary,  1893,  Captain  Lyons,  R.E.,  was  ^Tood 
enough  to  accompany  me  to  determine  the  orientation  of 
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the  newly  uncovered  temple  walls.  W«had  already,  two 
years  previously,  carefully  measured  flie  bearings  01  the 
statues  of  Kameses.  We  found  the  temple  in  all 
probability  facing  westwards,  and  not  eastwards,  this 
we  determined  by  a  seated  statue  facing  westwards  ;  and 
its  orientation,  assuming  a  magnetic  variation  of  4i'  west- 
tobe  12^'  north  of  west  and  the  hills,  in  front  of  it,  as, 
suming  the  village  of  Mit-Rahineh  non  existent,  to  be  50 
high. 

Here,  then,  we  get  reproduced  almost  absolutely 
the  conditions  of  the  obelisk  at  Heliopoiis  in  a  Ptah 

temple  oriented  to  Capella  5305  n  c. 

We  .ire  driven  then  to  the  conclusion  that  the  star 
Capelia  IS  petsotiilicd  by  /7a^,  and  that  as  Capella  was 
worshipped  setting,  I'tah  is  represented  as  a  nnimmy  If 
this  be  so  we  must  also  accept  another  conrUision  That 
the  temples  both  at  Heliopoiis  and  Memphis  were  dedi- 
cated to  Ptah-  About  5300  B.C.  we  seem  almost  in  the 
I  time  of  the  divine  dynasties,  and  begin  to  understand 
'  how  jt  IS  that  m  the  old  traditions  Ptah  precedes  Ra  and 
he  is  called  '  the  f.iihcr  of  the  be;^inmngB»  and  the  creator 

of  the  cgt;  of  the  bun  and  Moon.' 

\\  hat,  then,  was  this  worship  which  had  been  absent 
from  Thebes,  but  which  had  held  its  own  to  the  north 
to  such  an  extent  that  Amen-hetep  IV.  went  back  to  it 
so  eagerly  ?  It  could  not  have  been  the  worship  of 
Capella  as  a  star  alone,  for  such  worship  bad  been  pro* 
vided  for  by  Thotmes  111.  by  building  temple  G.  Nor 
could  it  have  been  the  worship  of  Spica  as  a  star  alone, 
for  in  that  case  the  precedent  of  On  would  not  have  been 
appealed  to.  Weare  driven  to  the  conclusion  that  it  was 
the  worship  of  the  sun's  disc  when  setting, at  the  time  of 
the  year  heralded  by  these  stars,  when  it  had  the  declina- 
tion of  to°  north.  The  dates  on  which  the  son  had  this 
declination  wef^  as  already  stated,  about  April  ig  and 
Aqgust34orour  GrKorianyear.  The  funMTj  kt  £gy|C» 
dominated  by  the  Nile^  was  aboot  the  time  or  the 
associatod  spring  and  harvest  festivals. 

So  much  for  ue  Ptah  mnomy  form  of  the  Sun-God, 
to  which  the  Theban  priests  erected  no  temples.  There 
was  still  another,  the  worship  of  which  existed  at 
Thebes,  but  which  they  did  their  best  to  abolish  by  the 
intensification  of  the  worship  of  Amen-RA.  I  refer  to  the 
worship  carried  on  in  thetemple  oriented  to  .Spica.  This, 
there  can  be  no  doubt,  was  the  worship  of  .Min,  Khem  in 
ithyphallic  mummy  form  This  was  associ.ited  with  the 
harvest  home  festival  on  May  t.  (Amplitude  of  temple, 
\^\  north  of  west,  declination  15°  -  sun's  decUnatioo  on 

May  I.) 

It  seems,  then,  that  the  suggestion  that  f>ossih!y  juo- 
worship  existed  before  the  solstitial  solar  wor^ihip  is 
amply  justified. 

Now  so  far  .IS  my  )nr|uirics  have  yet  'fmt,  there  is  not 
abi  ".  1;  :  icbes,  with  the  single  exception  of  Kedesieli,  any 
temple  resembling  the  On- Thebes  ones  to  which  I  have 
directed  attention  as  having  a  high  north-east  ampli- 
tude. 

Similarly,  with  one  or  two  exceptions  which  may  be 
late,  there  are  no  temples  facing  the  south-east  below 
Thebes. 

In  short,  in  Lower  Egypt  the  temples  are  pointed  to 
stars  rising  near  the  north  point  of  the  horizon  or  set> 
ting  west  of  north.  In  Upper  £gypt  we  deal  chiefly  with 
temples  directed  to  stars  nsing  in  the  south-east. 

Here  again  we  are  in  presence  of  as  distinct  differences 
in  astronomical  thought  and  methods  of  observation  aa 
we  found  amoiv  those  who  directed  temples  to  the  sun 
at  the  equteoi,  aa  opposed  to  those  who  worshipped  that 
luminaiy  at  aame  other  time  of  the  year. 

Now  with  ^nffoA  to  the  northern  stars  observed  riring 
in  high  ampUtodes  we  have  found  traces  of  their 
worship  in  times  so  remote  that  in  all  probability  at  On 

■  B(ug><:h."ReligiQDand  Mrtolocie,"  p.  in.  PlWMt,"! 
dc  la  gAlerie  ^gfixic"*'"  (■'u  I^ouvre),  p  199. 
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and  Denderah  a  L'rsx  Major  is  was  U!.ed  ImAkM  it 
became  cirrnmfJol.Tr.     \Vc  deal  with  \ryx>  li.C, 

Siacc  unil>)ulileJly  tii^'t.'  temples  witti  nc.iriy  simii.ir 
amplitmles  {such  a=;  that  dcncited  by  M  at  Kamak)  were 
built  in  hue  tiaies,  '.se  firid  so  louj,'  a  ranjje  of  time  indi- 
cated that  the  utility  of  the  stellar  observations  from  the 
yearly  paint  of  view  could  scarcely  have  been  in  question. 

it  may  be  suggested  therefore  that  the  observations 
tnkde  in  them  had  to  do  with  the  determination  of  the 
houn  of  the  night ;  this  seems  probable,  for  in  Nubia  at 
tiM  present  day  time  at  night  is  thus  determined. 

It  may  be  that  such  stars  as  Canop-as  were  used  by  the 
southern  peoples  for  the  same  pur  puje  as  a  Urstt  Majoris 
first  and  then  y  Draconis  were  used  by  the  northerners. 
In  other  words,  the  qnestkm  arises  wmiber  the  extreme 
north  and  south  stars  were  not  both  used  as  warners  of 
the  dawn  aU  the  year  nmnd. 

It  if  irall  tcBOwa  that  in  anite  early  times  means  had 
been  found  of  dividing  the  day  and  night  into  ii  hours. 
In  the  day  shadows  cast  by  the  sun,  or  sundials,  might 
have  been  used,  but  how  abotit  the  night  ? 

\Vc  have  seen  that  tlie  !v..'vptians  <  hielly,  if  not  exc  lu- 
iively,  ob5er\cd  a  heavenly  body  and  the  positiori  of 
other  bodies  1:1  relation  to  it,  when  it  was  rLMnj;  or  set- 
ting, sn  t!iat  It  was  absolutely  essential  that  the  body 
whu  li  they  were  to  observe  should  rise  and  set.  K\  i  ry- 
body  know?  that  as  seen  in  England  there  are  many 
stars  ^vlm:h  neither  ri^c  nor  sc;.  The  latitude  of  London 
beiiiK  5  I  ,  the  elevation  of  tlie  pok-  thcn-forc  is  5 1". 

Hens  c,  any  -^t  ir  which  lies  w:t)iin  that  distance  from 
the  pole  r.innot  set,  but  sweeps  round  without  touching 
the  horizon  at  all.  The  latitude  of  Thebes  being  25=',  the 
distance  from  the  pole  to  the  horizon  is  much  smaller, 
and  so  the  number  of  stars  which  do  not  rise  and  set  is 
much  smaller.  The  stars  which  do  not  rise  or  set  are 
stars  near  the  pole,  and  therefore  stars  whidl  move 
very  slowly,  and  the  stars  which  rise  most  to  the 
noith  and  most  to  the  south  are  those  bodies  which 
are  moving  moat  slowly  while  they  yet  rise  or  set. 
Can  this  slow  rate  of  motitm  have  had  anything  to 
do  with  such  sun  bei^g  selected  for  observation,'  the 
brightest  star  to  the  nonh,  most  slowly  moving,  the 
brightest  star  to  the  south  most  slowly  moving It  is 
possiUe  that  observations  of  these  stars  might  have  been 
made  in  such  a  way  that  at  the  beginninj;  of  the  evening 
the  particular  position  of  y  Draconis,  for  instance,  might 
have  been  noted  witii  regard  to  tlie  pole  star:  and 
seeing  that  the  J-^ijyptians  thoroii;;h!v  knew  the  length 
of  the  night  and  of  the  day  in  the  diiicrent  portions  of 
the  year,  they  could  at  oni  c  the  moment  they  got  the 
it.irting  point  att'nrdcd  by  the  position  of  this  star  prac- 
tically use  tfic  circle  of  the  stars  round  the  north  pole  as 
the  dial  of  a  sort  of  celestial  clock.  .Ma\  nor  this  really 
have  been  the  clock  with  which  they  have  been  credited  ? 
However  lon^;  or  short  the  d.iy,  the  star  which  was  at  first 
above  the  pole  star,  after  it  had  got  round  so  that  it  was 
on  a  level  with  it»  would  have  gone  through  a  quarter  of 
its  revolution. 

In  low  northern  latitudes,  however,  the  southern  stars 
would  serve  better  for  this  purpose,  since  the  circle  of 
northern  ciicitm|Mlar  Stars  would  be  much  restricted. 
Hence  there  was  a  reason  in  such  latitudes  for  praferriqg 
southern  stars.  With  regard  both  to  high  north  and 
south  stars  then,  we  may  in  both  cases  be  in  presence  of 
observations  made  to  determine  the  time  at  n^ht  So 
that  the  worship  of  Set,  the  determination  of  the  time  at 
night  by  means  of  northern  stars,  might  have  been  little 
popular  with  those  who  at  Gebel  Harkal  and  elsewhere 
m  the  south  had  used  the  southern  ones  for  the  same  pur- 
pose, and  this  may  be  one  reason  why  the  Theban  priests, 
representing  Nubian  astronomical  culture  and  method?., 
were  pledi;cd  to  drive  the  cult  of  Sulcc  h  out  of  the  land. 

Since  then  the  obst  rvations  of  y  Draconis  might  be  used 
to  herald  the  sunrise  almost  alt  the  yi^ar  roondt  Mid  sii 
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the  modern  constellation  Draco  is  the  old  Hippopotamus, 
we  can  readily  understand  Plutarch's  statement  that 
"Taurt  presides  over  the  birth  of  the  sun,"  and  why 
Taurt  or  Maut  should  be  called  the  Mistress  of  Darkness.' 

It  does  not  seem  too  much  to  hope  that  the  continua- 
tion of  such  inquiries  may  ultimately  enable  us  to  solve 
several  points  connected  with  eariy  Egyptian  bistotyr 
We  read  in  Orugsch  : —  * 

"According  to  Greek  tradition, the  primitive  abodeof  the 
Egyptian  people  is  to  be  sought  in  Ethiopia,  .and  the 
honour  of  founding  their  civilisation  should  be  given  to  a 
band  of  priests  from  Meroc.  Descending  the  Nile,  they 
are  supposed  to  have  settled  near  the  later  city  of  Thebes, 
and  to  have  established  the  first  state  with  a  theocratic 
form  of  government" 

"  But  it  is  not  to  Ethiopiaa  priests  that  the  Egyptlaat 
Empire  tfires  its  origin,  its  form  of  government,  and  its 
high  civilisation ;  much  rather  was  it  the  E|(yptians 
themselves  that  first  ascended  the  river  to  round  in 
Ethiopia  temples,  cities,  and  fortified  places,  ind  to  diffuse 
the  blessings  of  a  civilised  statrt  ainonj;  tlie  rude  dark- 
coloured  population.  ' 

.  .  .  "  Stranjjc  to  say,  the  wliole  number  of  the  build- 
ings in  stone,  as  yet  known  and  examined,  which  were 
erected  on  both  sides  of  the  river  by  Egyptian  and 
Ethiopian  kings,  furnish  the  incontrovertible  proof  that 
the  long  series  of  temples,  cities,  sepulchres,  and  monu- 
ments in  general,  e>.hib;t  a  distinct  chronological  order, 
of  which  the  Starting  point  is  found  in  the  pyramids,  at 
the  apex  of  the  Delta.^ 

J.  Norman  Lockyea. 
{Tfibe  eantfnued.) 


A  PERIODIC  MERCURY  PUMP. 

I HAVE  designed  and  constructed  the  instrument  de- 
scribed in  the  following;  lines  to  reduce  the  labour 
of  working  pumps  of  the  ijprengel  class.  It  has  proved 
itself  to  be  so  serviceable  in  our  laboratory  that  I  bcHe\  e 
a  short  descripion  of  it  may  be  useful  to  those  who 


* 

• 

n 

4 

are  engaged  in  work  in  whidi  the  mercurial  pmap  it 

employed. 

A  is  the  cistern  of  the  .Sprengel  pump  (not  shown',  k  is 
a  bottle  having  three  necks :  it  is  furnished  with  three 
tabea»  CDO,  BT ;  C,  whtcb  has  a  valve  at  i,  is  attadicd 
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to  an  ordinary  water-pump  through  a  wash  bottle  con- 
taining sulphuric  acid  (I  find  that  which  is  known  as  the 
University  College  pump  the  best)-;  EF  dips  into  the  cistern 
A,  ind  is  closed  at  its  end  F  by  a  small  glus  ball  fitting 
the  ground  out  end  of  the  tube  which  acts  as  a  valve.  The 
tube  OD  d^is  in  the  cistern  h  into  which  the  mercury 
from  the  Sprengel  pump  is  discharged.  The  siphon  k 
causes  the  supply  of  mercury  to  be  periodic;  upon  this 
the  action  of  the  pump  depends.  By  meant  oia  stop- 
cock l  air  is  admitted  to  the  tube  DDw  The  raeicury  is 
nuied  tfani :  A  paitial  vaeuum  it  Amned  ia  n  by  the 
watcn^pump  ;  this  raises  the  mercury  to  the  point  where 
L  jou»  OD;  a  piston  of  mercury  is  then  formed,  and  it  is 
atonee  canted  up  into  K  ;  this  goes  on  till  all  the  mercury 
illH  it  raised  to  b,  then  air  is  drawn  through  nn  and  the 
vacuum  ceases  in  B,  and  the  mcr<  ury  falls  through  kk  ; 
in  a  short  time  h  refills,  and  the  iperatwn  1=  repeated. 

The  instrument  at  work  11;  i:iy  laboratory  raises  90  lbs. 
of  mercni7  6'5  feet  \\\\:,\\  in  one  hour.  The  pump  reijuires 
no  attention  after  it  li.i-  t.ccu  st.uted.  The  vahc  '  stops 
the  lube  c.  should  tiie  supply  nf  w.iter  to  the  water- 
pump  be  arcuient.illy  rut  otT  when  tSie  !>iimp  is  lifting.  I 
nave  m  ule  many  cx}>crinieiits  with  mercury  elevator?, 
ami  from  these  it  appc.ii-.  th.it  the  periodic  supply  of 
mercury  to  the  ci&tcm  from  » hence  U  is  drawn  g^reatly 
contribtttes  to  the  certainty  of  the  action  of  the  instru- 
vaxax.  Frederick  J.  Smith. 


THE  LATE  DR.  JOHN  RAF.. 

I  iR.  JOHN  KAl',,  i'.Ix.S.,  who^e  death  wl-  antHiunccd 
last  week,  w.is  perhaps  the  nit»st  pcr-cvcnn^;  and 
successful  of  the  Arctic  travellers  by  land  whose  )ouriicys 
called  forth  the  admiration  nf  the  world  <orty  years  n^O. 
He  was  a  native  of  (  itkney,  bom  in  1813,  .and  studied 
met^irine  at  Edmbur^di,  where  he  qualified  in  1833.  Rae 

■  i  early  brought  fare  to  face  with  his  life-work,  his  first 
engagement  cm  le.iving  college  being  as  surgeon  to  the 
Hudson  Hay  (7oinpany's  ship  which  carried  supplies  to 
the  fur-forts  in  Hudson  Bay.  He  entered  the  service  of 
the  company,  and  for  ten  years  lived  at  Moose  Factory, 
gaining  familiarity  with  Arctic  life  during  the  severe 
winters.  In  1845  his  true  career  as  an  Arctic  explorer 
began  in  his  undertaking  the  leadership  of  a  small  expe- 
dition to  explore  a  considerable  extent  of  the  coast'iiae  of 
the  Arctic  Sea.  In  June,  1846,  he  set  out  on  this  expe- 
dition from  York  Factory,  coasted  along  the  west  side  of 
Hadton  Bay,  and  wintered  on  the  shore  of  Repulse 
Bay.  Early  in  1847  be  made  an  extensive  land  journey 
to  the  north  and  west,  with  the  result  that  700  miles  of 
near  coait  were  surveyed,  almost  filling  the  gap  between 
Roae'twork  in  Bootbiaand  Ptny^  at  Foiy  and  Hecla 
atiait.  In  1850  Dr.  Rae  pubUshed  an  acconat  of  this 
cipeditioQ  in  the  form  of  a  book  of  350  pages.  This 
was,  curiously  enoi^h,  his  only  permanent  contribution 
to  geographical  literature,  his  subsequent  journeys  being 
recorded  merely  in  formal  reports  published  in  the  | 
Journal  oil\\^  Royal  Geographical  Society  After  this' 
journey  Rae  came  to  London.but  was  almost  immediately  ' 
induced  to  join  the  first  land  expedition  sent  to  seek  for 
S;r  John  Frankiin,  under  the  leadership  of  .Sir  John 
Richar  ^1  II  1  he  expedition  was  unsuccessful  as  to  its 
primary  purpose  of  finding  traces  of  Franklin,  but  it 
effected  a  saiisfactor\  survey  of  the  whole  coast  between 
the  Mackenzie  and  Coppcrmme  rivers,  in  Jlisi  Rae 
received  the  command  of  another  boat  expedition  for 
the  Hudson  Bay  Company,  in  the  course  of  which  he 
thoroughly  explored  .'ind  m.ippcd  the  south  coast  of 
VVollaston  Land  and  \'ictona  Land,  still  searching  vainly 
for  traces  of  Franklins  party,  'in  his  return  from  this 
arduous  undertaking,  which  be  conducted  throughout 
with  conspicuous  daring  and  sagacity,  he  had  to  travel 
OQ  snow-shoes,  and  himself  dragging  a  sledge, across  the 
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whole  length  of  Canada  from  the  Arctic  Sea,  through 
Fort  Garry  (now  Winnip^)  until  he  reached  United 
States  territevy.  His  total  walking  on  this  expedition 

was  over  5000  miles,  of  which  700  miles  were 
traversed  for  the  first  time.  Un  returning  to  England 
in  1852  the  gold  medal  of  the  Royal  Geoeta^kal 
Society  was  presented  to  him  fay  Sir  Roderick  Mnichisdin 
in  a  speech,  die  coidial  terms  of  which  dwwed  how 
fulli*  Dr.  Rart  genitis  for  Amie  tntrd  wldi  tbemlnlmmn 
of  equipment  and  at  ittfinitulmal  expense  was  appreci- 
ated by  the  highest  authorities.  In  no  wise  deterred  by 
the  hardships  of  his  earlier  campaigns,  Rae  left  England 
early  in  1853  to  continue  his  work  in  the  far  north ;  the 
Hudson  Bay  Company  equipping  an  expedition  on 
condition  that  he  would  lead  it  personally.  He  com- 
pleted the  survey  of  Kin^:  Wiliiani's  Land  on  this 
occasion,  proMng  it  10  Ijo  an  island  :  i  ico  miles  of 
sledging  were  accomplished  in  tlie  prorrss,  of  whicli 
400  miles  were  new  diicovcry.  But  the  really  important 
result  of  this  expedition  was  Dr.  Rae's  meeiint;  with  the 
first  evidence  of  Sir  John  Franklin's  fate,  from  the 
stoiy  of  a  ;>.arty  of  wandering  F.skimo,  The  trilic  cn- 
eoimtcrcd  were  in  possession  of  man\  personal  relics  of 
members  of  that  lU-fated  exjiedition,  which  Rae  secured 
and  brought  home.  When  he  returned  to  England  with 
the  news  so  long  searched  for  and  so  anxiously  awaited, 
the  Admir.iltv ,  which  had  spent  large  sums  in  fitting  out 
successive/-  \  pc<iiiions,conrUidcd  that  the  fate  of  Frank  1 1  n 
wa"!  derided  beyond  a  <ioubt,  and  accordingly  .iv.  anled 
to  L)r.  Kae  the  sum  of  / 1 c»,ooo  offered  by  <;overnnient 
to  the  first  who  brought  back  decisive  information. 
The  justice  of  this  award  was  at  the  time  strongly  object- 
ed to  bv  Lady  Franklin,  and  although  no  further  action 
was  taken  by  Government  she  continued  to  organise 
private  expeditions,  which,  while  proving  in  effect  the 
correctness  of  Dr.  Rae's  information  from  the  EsUmo, 
served  in  no  small  degree  to  advance  the  geographical 
survey  of  the  polar  area. 

In  all  his  expeditions,  Dr.  Rae  made  collections  of 
characteristic  plants  and  animals  as  welt  as  physical  and 
meteorological  observations.  The  material,  described 
by  <rther  workers>  went  to  swell  the  sura  of  our  know^ 
lei^e  of  the  general  condttiwis  of  climate  and  life  in  the 
Aictie  basin. 

In  i860  and  subsequent  yean  Dr.  Rae  made  a  series- 
of  interesting  journeys  in  Icdand,  Gieenland,  and  In 
North  AoMfka  with  the  ofajact  of  eaploriaf  and  anmng* 
ing  routes  for  telegraph  lines.  His  laterveais  were  spent 

in  this  country,  where  he  made  himself  conspicuous  by 
his  zeal  in  forwarding  the  volunteer  movement,  being 
himself  an  excellent  shot.  The  feeling  which  grew 
upon  him  to  a  painful  extent  as  he  became  older,  that 

his  firilliant  explorations  were  not  aderjuately  recognised 
and  acknowledjjed  on  the  Adiinraky  charts,  unfortunately 
somewhat  embittered  his  last  years.  Hut  to  the  end  he 
took  the  keenest  interest  in  Arctic  travel  and  was  ever 
ready  to  take  part  in  discussions  bearing  on  the  region 
in  which  he  bad  lived  so  long  and  sultered  so  much. 
He  was  a  regular  attendant  at  meetings  of  the  Royal 
Geographical  Society  and  Colonial  Institute,  and  lor 
many  \ears  attended  the  gatherings  of  the  British 
Association. 


NOTES. 

Tiii;  Senate  of  Edinburgh  I'nivcrsity  h.is  Lonftnc!  tlie 
honorary  degree  of  Doctor  of  L.iws  u]uiii  Prof.  Arthur  ,\uwcrs, 
in  recognition  of  his  astronomical  lafiours.  Trie  .^nic  honour 
hu  been  given  lo  Dr.  Litttejobo,  the  President  of  the  British 
Institvte  of  PnUie  Hcslth. 

A  Renter  s  tclcRraai  states  th.it  a  cloud-burst  occurred  at 
Paebto,  Colorado,  on  July  aS,  and  desUoyed  property  to  th« 
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value  of  33,000  doLs  Srvtn  Iivr>  were  1.-st.  The  Arkatuu 
Kivcr  for  maoy  miles  tarned  latu  a  raffing  torreol.  The 
buildingfv  along  the  river,  comprising  small  boarded  sbaaties, 
tests,  and  houses  occupied  kif  woricmeo,  proved  an  ewjr  prey 
to  the  rising  waters.  The  atom  extended  ow  i  bife  etea, 
and  at  DeoTO  the  etectric  ilfeel  cui  wcfe  pievaited  fiim  ran- 
oifig  by  the  deettteal  dlAuilHuwe*. 

We  are  glad  to  see  that  an  attempt  is  beic^  BOde  to  bring 
teicther  memben  of  the  Kojral  and  letwned  wdctict  bjr  the 
fonnMion  of  a  dob  a  whidi  ncmberdifp  will  be  Hmlteil  exclu- 
sively to  presidents,  members  of  t  o^incil.  fcllowt,  and  memberb. 
of  the  principal  Royal  and  IvaiGcd  i^ocietics  of  the  Uai!«4 
Kingfji,';  .  Indi),  jnd  ihc  co:onll^,  academicians  and  associates 
of  the  Koyal  Academies,  together  with  the  presidents,  members 
of  convocation,  council,  and  prnfessoni  of  the  Universities  and 
varioo*  Rojral  imtitutioai.  The  dnb  hat  already  been  joined 
\tf  mgaj  di«tiii(ai«hed  men  in  adeoee,  ait.  and  Uleintnre^  mod 
fiMty  Mcietiet  ate  represented  either  by  past  presidents,  vice- 
pterfdeflt*,  presidents,  and  member*  of  council.  Premie 
ciimi  t  -.n^;  ihi:  whi.le  of  ihc  t-Ioc:  No,  63,  .Si.  James's  Street, 
have  L«.cri  i^curci  for  th:  cImIi  hu-ix-,  which  is  expected  to  be 
ICady  for  occupation  early  m  Octohrr.  Mic  temporary  offices 
am  at  3,  WaicrkM  PUwe,  Pall  &U11.  Cokml  W.  P.  Uodnett 
la  the  ban  scaetnrj. 

The  fixty-first  anooa!  meeting;  Lif  ilic  British  Medical 
Association  commenced  at  Ncwcastle-on-Tyne  on  Tuesday. 
The  committee  on  hypnotism  presented  a  report  stating  that 
they  had  ntiifiad  ifaandvef  of  the  gennincaeia  of  the  hypnntic 
■tatCtbii,nAcradiieaiaion,  (he  eoagiCH  decided  to  receive  ihe 
■(|Mn  withoot  adopting  it.  In  the  evenirtc  Trof  Ptiilip^on,  of 
Dnrham  University,  delivered  an  address,  in  »  hich  he  de^Lnberi 
the  diseases  iT'jv.ilr-nt  among  miiiin;;  jxpulations,  and  su^jjjesfcd 
meaotby  which  to  improve  the  machinery  for  guarding  public 
haahh. 

Tilt.  Congress  of  the  British  laititute  of  Pablic  Health  met 
on  July  27  at  Ldinburch,  and  the  Presidential  address  was 
delivered  by  Dr.  Henry  I ».  I,itt(e;.)lin.  On  the  following  day 
Mr.  Ernest  Mart  read  a  paper  i>n  "Cholera  Nuncries  and 
their  Sappressi on.'  .Mr  H.ir:  cUhw  to  have  established 
on  a  bui«  of  evidence  collected  from  every  pert  of  Enrope  the 
dicta—Cauaded  upon  the  origiod  invettigatiow  by  Snow  and 
Simon  on  (he  Brilinh  epideaiics  of  184S  and  1S54,  and  by  him- 
sdf  and  Raddlfle  of  the  East  London  epidemic  of  1866.  i. 
"That  cholera  is  a  filth  disci. e.  urm-d  by  dirlj  ]>eople  to 
dirty  place),  and  diffused  by  spccilicaiiy  potitoDed  water."  2. 
"That  you  may  eat  cholera  .uid  drink  cholera,  but  you  cannot 
ealch  cholera."  3,  "That  dwlera  maybe  cooiidered  for  all 
praetkal  pnrpaaca  at  an  eadiiiveiy  water-carried  diteaae,  and 
that  it  is  carried  only  by  water  poisoned  by  human  discharges." 
Mecca  is  the  nursery  of  cholera,  holds  Mr.  Ilart,  and  is  the 
place  in  which  to  stop  it.  He  funiailaie*.  the  following  steps 
wbicb  onght  to  be  taken  to  save  the  Mohiimmedaos  from  the 
danger  caused  by  their  pilgrimages,  to  save  the  world  from  the 
danger  earned  by  Mecca.  *.  llie  Indian  aaaltniy  aenrkes 
•hoald  be  re-oigatiiMd.  %>  A  eomplele  eaiiitary  rcgalation  of 
all  Indian  (ain  ^«dd  be  nndnrtaken,  the  precautions  so  sue- 
cemltiUy  instilnled  at  Hurdwjkr  in  1891  being  taken  as  a  type. 
3.  A  rijjid  system  of  medio-i'  in  .jii-ction  of  all  pil^jrini^  should 
be  instituted  at  the  ports  from  which  Ihcy  »url,  the  uck  Ucuig 
detained  and  the  healthy  alone  allowed  to  proceed.  This,  it 
OMty  be  added,  would  be  «U  the  more  effectual  io  regard  to 
Indiaa  poitt  fran  the  iaot  that  a  eeennd  weeding  oat  of  the 
infected eaftlakeplaeaatCnmnmn.  4.  Tlie mcdicd Inspection 
at  Caauran  thowtd  lie  so  condueted  at  to  eamre  its  complete 

efficiency.  A  Iarj;i.-  number  of  coinnii.inicaiiori>  «ere  rea  l  in  the 
various  sections,  but  the  majority  of  them  were  ngt  of  general 
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scientltlc  interest.  The  CMiigiem  wan  bfxwgfct  to  a  doaenn  the 
altersoon  of  July  31. 

In  the  Aoput  nnmber  tA  the  E>tt«moUgitft  i§mtkfy 
MiigiUHt  hoti  WaMighii  givea  «  description  of  the  laRWMr 
in  which  the  hte  Mr.  Stdnton't  eoltectlen  of  Lffidpffrra  have 

been  disposed  I)y  the  Trustees  of  the  RritUh  Museum  to  uhotu 
they  were  presented.  The  collection  is  now  accessible  lo 
students  at  the  Natural  I U>;ory  Museum.  With  regard  to  a 
large  cabinet  containing  a  great  number  of  European  and 
exotic  Tintidat,  Lord  WaliiaglMiB  writes :  "  It  hnt  been  deter- 
mined,  alter  oukiog  an  imcMMft  Io  keep  the  eonleata  «f  this 
cabinet  far  the  pieieBt  nndiilwbed,  althon^  it  ii  hoped  that 

they  may  be  incorporated  from  time  to  time  in  the  future 
together  with  Other  material  :  for  instance,  tny  own  collection 
(including  that  of  the  late  I'rof.  /ellct)  left  by  my  will  10  the 
Museum  ;  the  or.'.v  collection,  still  nntoadied  as  regards  the 
Teriricidat  an>i  V'iit.i.i.ie ;  and  the  Fiey  coilectien,  Intdy 
porchaeed  by  the  tmitees.'' 
In  a  letter  to  the  TTeMtr  the  VIear  of  Sdbene  soHdu  in^ 

-scri j'tions  in  order  to  >u[)ply  water  to  the  village  from  the  well- 
head eulogised  by  Gilbert  VVhitc.  The  sum  rcquirol  to  do 
this  is  only  joo,  of  which  aboot  £yi  ha*  been  colltcted.  A 
Sclbonte  water  supply  would  be  an  cxcetleot  memorial  to 
White,  and  there  should  be  little  difficulty  in  Odting  (h*  nwdaat 
amount  which  would  lead  to  its  realisation. 

The  Institution  of  Mechanical  Engineers  opened  it;*  summer 
meeting,  on  I  uesday,  at  Middlesbrough,  under  thi:  presidency 
of  Dr.  W.  Anderson,  and  a  dieciiMiioo  took  place  on  raeent  da> 
velopmenti  hi  Oe  Clevdand  iraw  end  ated  indnalries. 

A  »IKKitNi;  of  the  Yorkshire  Natoratists*  I'nion  will  be 
held  at  Hellificld  on  Aujiu'd  J,  for  the  investigation  of  the 
valley  of  the  Kibble  fron)  (•ishum  to  Sawley  .\bbey. 

It  mtut  be  grati^rwg  t«  writers  in  £icliahJoonali4krMienoe 
to  know  that  their  Ktemiy  laboua  nre  read  and  appivdated  on 

the  other  side  of  the  Channel.  The  current  number  of  a 
French  scientific  journal  of  some  standing  contains  transla- 
tions of  two  article*  that  have  appeared  in  thcso  coUiruni, 
running  altogether  into  nearly  six  pages.  There  are  also 
eight  notes  which  have  the  same  derivation.  Ewiy  one  knows 
that  the  code  of  jovnuilistic  cthica  i*  mofe  impected  In  the 
bicacfa  than  the  dfaaennnee,  yet  it  la  tardy  that  one  jounal 
reprints  an  article  which  has  appeared  in  another  withovt 
acknowledging  the  original  source.  However,  even  the 
briefest  form  of  acknowlcdj^mer.t  is  omitted  in  the  case  of 
the  articles  and  note>  to  whii^h  we  have  referred.  This  is 
probably  unintentional,  for  no  editor  with  any  regard  for 
the  icpotatioo  of  bis  joumd  woold  parpoody  omit  rdeience  to 
his  contcmponry,  thongh  he  tafght,  of  oaai««,  overlook  the 
omission. 

Though  the  leathered  tribe  of  .St.  Janu-si'*  Park  pass  an 
existence  remarkably  free  ff'-jm  danger,  their  lives  are  not 
without  victssilttdes,  if  one  titay  judge  from  a  letter  by  Mr.  T. 
Digby  Pigott  to  the  Timts.  It  appears  that  on  July  8  a  dab- 
chick's  nest  bcoke  from  iu  mooiinfp  in  the  dipiring  bongha  of 
a  Uadt  poplar,  and  driAad  Into  the  open.  For  twdve  dnya 
the  ben  bird,  who  was  sitting  on  the  nest  at  the  time  of  thn 
accident,  was  bulTetted  about  on  the  waters,  yet  she  remained 
at  her  i'u>;  Her  coiutancy  received  a  reward  which  the 
doabUcM  legarded  as  sufficient  recompense  for  all  the  anxiety, 
for  she  floated  safely  back  to  the  place  where  her  raft  was 
boilt  with  two  newly-hatched  balls  of  down  on  her  back. 
Wat  Ihete  ever  a  dabdddi  that  had  mdi  a  happy  tettttn  Irani 
>o  long  and  adventunau'i  a  voyafje 

A  VIOt.tNT  sand»lotBi  occurred  n".  H.irwalde.  I'onicrania,  in 
the  irterrioon  of  April  30  last.    A  CLirrcst'Oiidcril  w  ri'.in^;  to  /  *.r. 

Witter  f<>r  June  states  that  after  a  fairly  bright  morning,  with  a 
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t^ht  wind  froin  tootli-eut,  (he  wind  suddenly  shifted  to  soath- 
wcM,  KConipnikd  kf  \mrf  nln  do«ds.  At  nbont  a  i».id. 
lOM  teddlili'^cj  bndi,  tach  ■■  «»  imilfMai  with Inil- 
■tent  cioad*,  were  «lNcrfed^  vtA  npidtf  iprnd  over  the  skf. 
Hie  whole  air  w«t  Ittenny  fttlcd  witit  mm)  which  the  storm 
bad  appnrently  carridl  fruiii  a  muaiiCctin  al>jut  half  a  mile 
distant,  and  <jbj?ct»  «  huodreii  paces  oH  were  almost  invisible. 
The  phenomenon  only  lasted  live  niiHrtM, niter  wMcbtinenun 
fcU  sad  cleared  the  atmosphere. 

Althovck  some  large  amounts  of  rain  have  fallen  in  part 
of  these  islands  during  Joly,  the  month,  as  a  whole,  has  not 
been  exceptionally  wet.  The  greatest  excess  has  been  in  the 
soath  of  England,  where  the  fall  amonnted  to  about  2°5  inches 
above  tbcnveniei  At  Cambridce  tbe oeeii  |-4iacb.  «nd 
in  the  oofth  of  Seotbod  T*j  huh.  In  peito  «f  the  eoeati7, 
howeveVf  Ihe  ttetion  upwllm  to  tte  MeHoietegicil  ofllce 
showed  «  eoatfdenlite  deAdeDCf,  UBeenllnff  to  fit  loch  at 
Holyhead,  l  inch  at  Li-ilh,  and  o  g  inch  at  Yarnioulh  and 
Valencia,  while  in  the  ncigbboiubood  of  London  the  deficiency 
was  aboat  0*3  inch.  The  temperature  recorded  at  Greenwich 
for  the  mooth  wm  a*  above  the  avcfage  of  the  faut  so  yean ; 
eo  live  daya  (he  leedtait  cieceM  te^. 

The  Royal  Meleorolij'f;ii;al  Inslitulc  ijf  the  Netherlan.ls  has 
issued  the  secood  part  of  an  atla^i  of  ob*«tviuiutu  ua^c  in  the 
Indian  Ocean,  for  the  months  of  March,  April,  and  May,  the 
part  lor  (lie  fiist  qoarter  having  beca  pablishcd  about  three 
Teaniince.  The  woifclia*  bee*  drnwnnp  with  Kveat  care,  (he 
observations  having  been  carefully  examiaed  for  instrumental 
errors,  and  the  data  supplied  by  their  own  observers  have  beeo 
supplemented  by  oSicrvati  ins  frutn  the  London  ^[?teorological 
Offi:«,  s<7  that  the  rciuUii  are  both  reliai>le  and  fairly  complete. 
Vni  >ng  the  principal  charts  we  may  mention  those  of  the  sur- 
face temperature  of  the  tea,  ia  which  the  liinlu  of  (he  warm 
and  cold  coricnlt  ate  cieerlyBBrlced,  cepedallj  to  the  aoH(h 
of  the  Cape  of  Good  Hope.  The  curreata  of  the  oeeaa 
are  represented  bjr  six  charts,  ^howini;  in  two  eoloun  the  ebier* 

vali  1114  ptottc  1  in  (loiition,  and  al-io  arrawi  showing  the  general 
drift.  Xiie  isobaric  curves  ^Uaw  a  ccriain  rev^ularity  in  the 
nioothly  changes ;  for  instance,  there  is  a  smalt  centre  <>f  )iit;h 
prswnre,  30*2  inches,  in  March,  between  33*  and  38'  ,S.  lat., 
and  87* and  91"  E.  long.i  while  the  isobar  of  30°i  inches  only 
«ale>d«6omloag.  Sa'to  I04*£.  la  April  thia  iaobar  asteada 
over  the  whole  Southern  tndtao  from  Aftlea  to  Antra* 

lia  ;  tb.»t  of  y>'-  inchj-s  aU 0  extends  over  the  same  area,  while 
a  centre  of  30' ;  inches  is  found  at  lal.  30  S.,  between  i>o'  and 
9S'  V-  lo'i,;  In  the  month  of  May  the  conJitions  art-  nearly 
stmilar  to  those  of  March  i  the  centre  of  30-3  inches  has  disap- 
peared,  liw  isobars  of  jO'S  laches  and  30  1  inches  He  more  to 
the  north,  and  aaothcr  eentie  of  yart  inches  is  fBnned,  which 
extends  from  the  coast  of  Afriaa  to  75*  E.  loag^.  The  cbartt  of 
air  temperature  are  very  similar  to  those  of  the  sea-surface 
temperature,  the  temperaiiire  of  the  air  being  rather  lower  than 
that  of  the  water. 

TttB  neccas  which  followed  Uefler's  attempt  to  loat  cat  the 
nome  phfoe  in  Tliessaly  by  meant  of  \dMhtuittiutyfMwmrimm 

has  not  apparently  been  so  unil'orm  in  other  and  similar  epi. 
demies.  Hut  LoelUer,  although  quite  recently  aclinowledKing 
its  failure  in  some  cases,  does  not  attribute  this  to  any  short- 
comings in  his  bacillus,  but  rather  to  the  lack  of  care  and 
iatdlifence  in  those  entrusted  with  the  carrying  out  of  the  plan 
of  caotpaign.  The  question  has  been  reopened  quite  lately  by 
the  pnUieation  in  a  Stuttgart  paper  of  some  inveeligitioas  made 
by  1.' I  pVe  i;n  the  efficacy  of  I^ocfller's  microbe.  According  to 
these  researches,  the  bacillus  in  question  is  not  endowed  with  all 
the  virtue-  which  have  hitherto  bccil  ascribed  to  il,  .iiid  Luplce 

States  that  although  in  hit  experiments  weakly  mice  succuml>ed, 
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some  rapidly,  and  some  only  at  the  end  of  fifteen  days  after  being 
fed  with  it,ficorons specimens  invarial>ly  resisted  iaae(ion,aiid, 
lhithsr,iwiaiaadeied  immune,  so  that  even  sabeataneoes  laoeu* 
lations  of  (be  bodUns  faihri  to  destroy  them.  In  consequence  of 
these  results  Laser  {Ctmtralhlati  f.  BatttrielogU,  vol.  xiii.  May, 
1803/  has  brought  forward  an  organism,  haciliuj  .irr  MiU't- 
settihe-Liiitr,  which  he  isolated  daring  an  epidetuiu  which 
broke  out  amongst  the  mice  kept  for  experimental  purposes  in 
the  hygienic  hiboratoiy  at  Ktioigtbeig.  This  baoUns  threauns 
to  baooma  a  fomidaUe  rival  to  Loefler's  fdeinbe,  for,  appar- 
ently, whilst  its  ac(ion  on  field  mice  is  more  lapid  and  moia 
certain  than  the  latter,  it  is  quite  as  harmless  to  other  anltnals 

Sttch  ai  horses,  guinea  pijjs,  pigcon>,  cats.  The  exiieriments 
require,  however,  further  expansion  and  contirmation,  and  it  is 
to  be  hoped  that  Laser  will  pursue  his  investigations,  which 
may  lead  (o  (he  diseoveiy  of  a  sadtfaetory  meaas  of  suppressing 
Ae  bmeia'  Mlr^iieAv. 

liai  liren  proved  di;rini;  the  la>l  few  years  that  at  dcplhii 
of  more  than  100  fathoms,  the  water  of  the  Black  Sea  contains 
so  much  sulphuretted  hydrogen  that  il  is  totally  unht  for  organic 
lift.  The  amoaat  of  aalphuretted  hydtvgen  increases  wi(h 
depth,  and  attaina  dss  cnbk  eealimettea  ia  one  handled  litres 
at  a  depth  of  1185  fathoms.  In  order  to  determine  wbethertbis 
gaj  is  a  product  of  micro-organisms,  samples  of  ooze,  which 
had  been  brought  to  tlie  surface  by  Thoinson's  app.iralu^  f-nm 
various  depth?  of  16,  40,  389,  S70,  and  laoy  fathoBi,  have 
been  carefully  analysed  at  (he  Odessa  bacteriological  station. 
The  aaaiysestbow  that  thaoosa  cootatais  several  diffeient  species 
of  vicfo-ofi^ws,  all  of  which  are  eapahia  of  prodndi^ 
sulphuretted  hydrogen.  One  of  these  is  endowed  with  this 
cajiacity  to  a  high  degree.  Its  dark  cofTee-colourcd  pigment 
grailually  becomes  black  when  the  microbe  is  cultivated  on  agar- 
agar  w  ith  free  admission  of  air  ;  but  its  elongated,  mobile  rods 
an  live  under  an.-ii  rubic  conditionsas  well,  and  in  suchacase  the 
aahalation  of  sulphuietted  hydiecen  is  increased.  The  name 
of  BtMtu  Ap/mmt/mrieuf  PmHaa  has  been  given  to  the 
microbe.  Further  research  has  proved  (bat  tbs  badllus  re- 
mains active,  not  only  in  cultures  of  albumen  anhitanoes,  bet 
aKo  in  such  as  contain  no  sulphur  of  organic  origin,  l>i:i  only 
mineral  suiphates  (gypsum),  and  sulphites.  The  inulKjilivauon 
of  this  bacillus  thus  doe*  not  require  an  accnmulation  of  con- 
siderable amounts  of  decaying  animal  matters  at  the  bottom,  for 
it  Um  ddedy  np«A  fha  etfhdoaa  of  «aB*MMe  remains,  aod 
breathes  the  ox^rgKB  ^  the  aulphaiiet  of  i^nefal  erigia  which  it 
decomposes. 

Six  samples  of  ice  obtained  from  London  dep<)ts  and  restaur- 
ants lian  been  suhiccted  (o  chemical  and  bacieriologiGal  analysis 
inthejComsrlaboiatoiy.  TlwottlODmeofthchiqalryis  staled  as 

follows  (i)  By  far  the  greater  proportion  of  lee  sailed  in 
London  IS  natural  (generally  Norwegian).  Of  the  specimens 
procure^l  only  one  had  been  j-roduccd  arlit'icl.iUy,  and  this 
specimen  gave  indiffeient  results  on  chemical  analysis,  but  results 
of  an  eminently  satisfactory  kind  in  the  light  of  bacteriological 
inquiiy,  practically  no  developmen(  of  colooies  of  organisms 
taking  pbee  00  enhnre.  (a)  Two  oat  of  five  specimens  of  ice 
imported  into  this  country  froui  Norway,  whilst  yieUine  a 
satisfactory  chemical  analysU,  were  deddedty  bad  accordii^  to 
bacteriological  cxumination,  the  number  of  colonic.-  ofotg.in-.sms 
counted  on  culture  varying  from  400  10  700  jK-r  cubic  eiiti- 
roetreof  the  melted  ice.  (3)  Three  out  of  five  si  ccimer.  >f  lui- 
porled  ioe,  though  fumishins  no  condemnatory  evidence  on 
chemical  enmiaation,  ytelded  bacteriological  result*  such  as 
might  under  certain  circumstances  give  rise  to  saspidon,  though 
they  may  be  regarded  as  of  fairly  go  id  quality. "  It  is  thotefian 
urged  thatice  for  table  u^.>'  should  alway>  be  pri>Jaced  by  the 
artificial  treexiog  of  freshly-distilled  or  sterilised  water. 
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lN><he"  Monthly  Report  of  the  NfAryland  Sute  Weather  Ser- 
Tfice"  for  May,  1S93,  *'rof-  W.  B.  Cluk  acain  refers  to  "The  , 
leading  Features  of  Maryland  CUillftl*"(<M  Nature,  vol.  ] 
p.  585)1  giving  UMm  of  tM^cntore,  minftU^  Ac>  The  j 

to  tbft  conpletitf  of  ill*  nirliice  ooafigimlloa. 

I.v  the  same  Report  Prof.  Clark  describes  "  The  Available 
Water-power  of  MMjrbuid,"  only  a  snukll  portion  of  «rhich 
b  M  ptcMiit  utiliwd.  UoM  of  this  occwt  is  fht  Piedmont 
PiatHn,  the  ccalnlmnaer  UuylMul bowMM  by  ttieCoMtiil 
PtaiB  trad  the  Appolachim  Keinon.  The  nottli  Ibrk  of  t1)« 
Potomac,  draining  an  area  of  abnit  ijoo  s  iuirt'  initi:*,  Fias  ;v 
maximum  discharge  of  over  7uu  times  iis  miniinuin.  This  great 
variability,  which  is  nearly  fatal  to  the  extensive  use  of  water- 
power  on  this  river,  it  ottriboted  to  the  ofaaence  of  laket,  the 
•teepocw  of  the  inoutaUi^cs,  and  the  uunwiiai  of  the  tcI> 
leys.  Some  ^  Ae  Iribatarict  of  the  aoith  fork  an  birly 
oMHant  In  How. 

Wb  learn  from  the  Betanical  Gaxtlli  that  the  University  of 
Mioaesota  has  established  asi  iril^unl  lnulonical  siiiticm  si  (..all  , 
Lake,  in  Minnesota.    The  laboratory  of  mirint.-  biology  of  the  I 
Oalmnhy  of  Pennsylvania,  al  Sea  Island  <  i;y.  Xew  Jersey,  b 
now  op«i  for  its  tiiird  lUBmer  aeBion.  The  aaoM  jonmal  | 
iofoniu  OS  that  Baron  von  MilUer  is  intending  to  pnUiah  a 
volume  which  shall  complete  Bentham'a  "  Flora  Anatralicntb. "  | 

MllSSRS.  KtttiiAR  MBNZELAMD  RaFS  have  COOtribuie^l  ;in  I 
other  instalment  of  their  work  on  the  motion  of  >^ralin(;  v^rini;:, 
to  the  I'ru^bl.ln  Aci'lcttiy  oi  Sciences.    Their  be.iiuiti:!  expvri, 
mcots  on  the  couiinued  vibrations  of  bowed  strings  have  been 
supplemented  by  the  photographic  study  of  the  peculiar  motions 
-ediihitcd  bj  plucked  ttiings.    To  oon&ae  the  vibrations  strictly 
to  one  plane,  and  also  to  eonlnl  the  inrtant  of  ezpoiure, 
a  special  plucking  apparatn*  was  dedgoed.  The  string  was  kept 
resting  against  a  small  plate  in  the  vertical  plane  by  means  of  a 
hook  which  couU!  be  rele.iitil  liy  preisirn;  upon  a  levrr.  The 
motion  of  the  lever  also  closed  a  circuit  which  rclciued  the 
inataaiaoeous  shatter  of  the  camera.    The  wire  vibrated  in  front 
.of  a  slit  illomuiated  by  an  are  lighl,  an  image  of  the  slit  being 
pro|eeted  npoo  the  wire  so  that  the  screen  of  the  camcta  showed 
a  wel!  Jcrific !  bright  slit  interrupted  by  a  dark  Spot  where  it  was 
croiseJ  by  ihe  wire.    This  dark  spot  would  vllrrale  durin|;  the 
oscillation  of  the  string,  and  a  trace  of  its  motion  w.is  obi.iinol 
by  receiving  the  image  upon  a  revolving  drum  covered  with  1 
IjTomide  emulsion  paper.    The  point  at  which  the  String  was  : 
plucked  was  determined  by  obicrving  the  inierval  between  the  j 
sounds  emitted  by  the  two  parts  on  ^Iher  side  of  the  hoak.  I 
DiilTercn;  sibr.iiini;  points  along  the  string  were  photographed,  1 
and  bcautifu'.  while  yn-bltck  traces  were  obtained.  The  general  , 
ty]>e  of  LlieM-  i-.  lopicicntcil  liy  .i  .'i^  'a^;  li;ie  w.th  straigh"  lUt 
portioiu  at  the  top  and  bottom  of  each  wave.  All  the  component 
^(■afestra^ht,  showing  that  tlie  point  of  the  string  moved  from 
oneeatiemeofdisplaoemtntto  the  other  at  constant  velocity, 
then  had  a  period  of  complete  real,  and  aftarwards  Tetnmed  to 
the  first  position,  again  at  constaot  velocity.    .\s  the  vibrations 
succeeded  each  other,  the  lop  and  bottom  portioiu  gradually 
slanted  towards  the  middle  s  une  of  them  showed  ripples,  and 
the  up  and  down  lines  exhiuitCii  a  slight  convexity  towards  the 
left,  i.t.  the  past.    The  authors  further  showed  that  all  these 
obaarvaiioBS  are  to  be  explained  by  the  accqited  theory  of  the 
vlhntlon  of  strli|is»  aa  woifcedont  by  Kondl  and  others. 

TUS  lastmunher  ofthe/iiiirMf  ofthe  Institute  of  Electrical 
Engineers  contains  an  important  paper  by  Mr.  W.  B.  Sayen  on 
the  prevention  and  control  of  sparking ;  oontfanoBS^Biient 
-dynamos  without  windini:;  on  ihc  field  aaagnetii  and  conataat- 
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preiisure  dynamos  without  '1    -  vindmj;.     Hoih  Mr.  Swinburr. 
and  Mr.  Eaioa  bavo  given  cxprcs.sioos  far  the  maximum 
load,  which  can  be  canied  wUhoat  sparking,  in  terms  of  the 
amp«i*>tnia8npaBtheanntniej  the  length  of  tlM  air  space,  the 
angle  anbtended  by  the  polar  snrfiwes  of  the  field  magnet^.,  and 
the  forward  induction.    Thos  in  ordinary  ring  and  drum  arma- 
ture machines  the  considerations  of  sparking  limit  some  of  the 
most  important  elements  in  the  design  of  the  machine.    So  that 
the  l^bteoiog  of  machines  by  patting  the  condnctom  in  tnnaela, 
xedaefaig  the  air-space  toameiedeanince,  which  ia  the  condition 
in  which  mlniinam  enebiag  Iheee  k  iw|idnd,  haa  net  haes 
hitherto  practicable.  In  older  to  secnre  the  sparhlen  Nveaal 
of  ;he  commutator  section  under  the  collecting  brush  a;  aay 
desired  place  between  the  horns  of  the  pole-pieces,  the  aathor 
has  designed  a  machine  whose  chief  peculiarities  are  as  follows:*— 
The  air-space  is  a  mere  ctearaace— one  millimetre.    The  n- 
venal  of  the  seetiona  is  eflkted  by  indneton,  or  eeiiiv  vhlcih 
he  calls  commataloc  coils,  and  are  independent  of  the  winding. 
These  commutator  colls  ate  not  inserted  in  the  closed  or 
rc-cn'.iant  circuit  of  the  ring  or  drum,  but  are    iniierted  in 
the   connccttaas  ttiat  run  at  interval  from  the  re-entrant 
winding  to  the  several  bars  of  the  commutator.    The  function 
of  tltese  coils  is  to  lamisb  electromotive  forces  that  will  balance 
tlioae  dae  to  faack'indnetlon  aad  self-indnetioa  In  tlw  aeetioasaa 
they  are  sncccasiveiy  reverted.    These  commuutor  coils  are 
so  arranged  as  to  be  acted  on  by  the  pole-tip  which  is 
-.trcrgthcnc  i  Iiy  the  armature  current,  and  the  brushes  ol  the 
machine  when  run  as  a  generator  arc  >ct  with  a  backward  lead 
instead  of  a  forward  one.    The>e  .laxil.ary  coils  also  permit  of 
the  revcrml  of  the  anaatere  sections  jast  after  they  have  emeiged 
from  under  the  strwgihened  pole,  the  resnit  being  dmt  thoae 
turns  of  the  armature  which  have  hitherto  been  called  back  turns 
become  forward  turns,  and  the  effect  of  the  cross  induction  is  to 
incie:ive  the  ii  versing  field  instead  of  to  diminish  it.  The 
machine  is  self-exciting  by  meansof  the  armature  windings  only, 
that'.is,  it  generates  a  current  wltiUMt  any  winding  on  the  field 
magnets,  which  amy,  thereibre,  morepraperly  be  called  keepem, 
aod  rans  abaolnlely  wiihonl  sparking  atthe  bcnilMS. 

Apparkntly  Humboldt's  deacriptioB  of  the  combats 
designadly  brought  abont  between  wild  hones  aod  electric 
eels,  in  order  to  effect  the  captne  of  the  fattter,  Ima  to  go 

the  way  of  many  othen.  A  writer  in  the  Sftelatvr,  who 
has  travelled  on  the  llanos  of  Caraccas — the  scene  of 
Flumboldl  s  iitci.uint — say>  ;hJt  failed  to  find  any  con- 
hrmation  of  this  method  of  capture.  He  adds  that  those 
who  have  investigated  the  matter  have  come  to  the  conclusion 
that  trmUcubrtt,  as  the  eels  are  termed,  could  not  be  taken 
with  the  help  of  horaeft  The  method  of  eaptwe  amaBy 
adopted  is  by  nets,  and  it  is  found  that  by  wearing  tadiaiabber 
gloves,  the  fish  can  be  handled  with  tmfraoity. 

Titii  Phtltgnpkie  Ammimt  for  ttpj,  edited  hy  Mr.  Kcuy 
Sturmey,  has  been  published  by  Messrs.  Iliffe  and  Son.  It 
is  a  remarkably  fine  production,  and  contains  a  vast  store  of  in- 
formation of  interest  to  alt  concerned  with  phutotjraphy  Jind  its 
various  applications.  Among  articles  of  bibltographkai  im- 
portance we  note  one  on  the  jii ogress  of  photographic  chemistry 
during  1892,  by  Mr.  C.  H.  Bolbamley,  and  Mr.  Albert  Tayim's 
concise  description  of  all  that  was  done  in  aatrooon^eal  pholo<> 
graphy  durint;  the  sime  year.  Photography  in  relation  to 
meteurology  ts  the  work  of  the  bate  Mr.  G.  M.  Whipple ;  and 
Mr.  Chapman  Jones  is  rcsponsi'de  for  a  portion  of  the  volume 
devoted  to  photographic  optics.  In  addition  10  ihsa.  sc<;tioa  oo 
the  making  of  photographic  history,  there  is  one  containitig 
I  articles  on  "  Practical  Satjecu  by  Practical  Men,"  which  cnasiata 
chiefly  of  "  dodges  "  demed  by  devotees  of  the  art.  HnmeiMa 
I  emeUant  apadmena  of  half>taae  «vnviafi  cmbelllah  the  pagca 
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of  the  book,  and  render  t(  une  of  the  best  paUications  nf  hs 
kind.  Another  excellent  work  of  the  tame  kind  as  the  prei  etlinR 
k  ific  "  Annu.ire  (  li m  r-il  de  la  Photo^jraphic,"  pablilhed  untlcr 
the  auspices  of  the  International  Union  of  Photography  and 
the  National  Union  of  Photographic  Societies  in  France.  Some 
«f  (he  iUoMntioM  in  it  ate  marvelhw*  ennplci  of  pbotognpluc 


Messiis.  SiMPKtN.  Marshall,  ako  COk  ln«e  published  a 
pemplilci  bgr  Mr.  Jfoha  Sine  eoatainiac  an  ■eemul  «f  the  week 
of  Sir  Frwicb  Ronald*,  P.R.S.,  in  eamwctioa  with  dcctric 

(elegraphy.  In  an  e«ay,  entitled  "  Descriptions  of  an  EIcc- 
Irinl  Tclfcraph,"  piilihshtci  is  e.irly  as  1S23,  Ronalds  Riivc  :iri 
account  of  ai^  experiments  in  sending  ■.ignals  ihrauj^h  a  line  of 
OTCrbead  wires  erected  in  1816  in  the  garden  of  the  house  at 
Uaminersmith  now  occupied  bf  Mr.  William  Morris,  the  <Us- 
tiagoiabed  poet,  A  tablet  eoaumnkoniUag  tlx  fact  has  been 
ylnad  «B  •  well  ef  Ae  houe.  Sejt  Mr.  Sit  "IVftyyen 
tnfore  WheaMone  and  Cooke  or  MocM  had  patcflted  their 
improTeinent*  in  the  telegraph— indeed,  while  the  first  two 
were  respect: vc'.y  lads  of  twelve  and  fourteen  years  of  age — 
Ronalds  had  seat  messages  over  risf.ht  muo  of  overhead  wires 
of  bid  own  conttraction,  and  had  laid  and  worked  a  serviceable 
«adeigr«aad  line  of  tekigtaph  of  aiifficieat  length  to  denoa- 
•bale  the  pnctlcshnily  of  conmuriealion  fajr  Ulegiaph  hctweeti 

long  distances." 

Tms  firat  put  of  "  A  Stndy  of  the  LaoKMfci  of  Torna  Strain," 
wia  voeabakriea  aod  Kiammatleal  notea,  waa  read  before  the 

Royal  Irish  Academy  two  years  ago  by  Mr.  Sidney  H.  Ray  and 
Prof.  A.  C.  Iladdon.  The  paper  has  been  reprinted,  and  is 
published  by  ',he  Oublin  I'nivcrsily  }'res».  Il  is  of  i^cicntific 
importance,  because  a  study  of  the  iaogua^cs  in  the  neighbour. 
hood  of  Torres  Straits  must  throw  some  liglit  on  the  relations 
bcttrcen  Papnana  and  Atutraliant.  The  Iht ee  Fapuan  langnacet 
af  the  diatikl  with  wbUh  the  aMlwfa  deal  are  (i)  (he  Miriam  t 
<»)  the  Saifaal ;  (3)  the  Dandai 


Mb.  Aobuby  Richarusok,  a  iob  of  Sir  B.  W. 

r.1t.S.,  Iiaa  brought  together  the  aAdeat  and  modem  law  relet* 

itij;  to  cremation,  toj^ether  with  the  rules  and  rcjjulations  of 
vatiouv  cremation  ioaetic^  a;  home  and  abroad,  in  a  bool: 
W.itled    "  The   Law  of   Ciernation."  published    by  Mcsbri. 

Reeve*  and  Turner.    All  inteieued  in  the  legal  aspect  of 
\  wooM  da  well  to  obtain  it. 


Two  more  volumes  <A  the  excellent  series  of  reprints  being 
paMilhed  by  Eoiehnann,  «f  Zieipaig,  have  been  taanod.  No. 
41  ia  Dr.  Kolitalei^  "PMBBioMr  Mlieeor  aoae  aqperinenu 
and  obwrratieoaoa  the  Sex  of  n«att"  (1761-1766).  and  No. 
4a  containa  a  comnHinicatinn  auda  fay  Hombaldt  and  Gay- 
LiMC  to  <8bS  on  "The  Volome  Law  of  Geaaoua  CoBpoonda." 

The  annual  report  of  the  Connecticut  Agricultural  Experi- 
went  Station  for  1892  hiis  been  icceived.  Aniong  the  inve.sti 
gallons  carried  on  during  the  year,  wa-s  one  de.ilinjj  with  the 
chemical  composition  of  difterent  pan*  of  the  tobacco  plant  in 
different  stages  of  growth,  and  another  on  the  chemical  changes 
vhidi  take  place  is  tobacco  dorinc  the  fenueniatioo  in  the 

Messrs.  W.  Collins,  SoNa,  AND  COw  have  iamed  an 
"AoDuaUci."  by  Mr.  W.  Leea,  It  ia  an  catanaioa  of  the 
faitioB  denied  to  aooad  in  the  antboi'B  boek  oa  **8ooad, 
Ulblf  and  Heat,"  and  is  adapted  to  meet  the  requitenenia  of 
(he  new  qfllabna  of  the  Science  and  Art  DepartmaiL. 

'^BtxcTKiCAL  EwHKiBRiiie''— aaiOwtiaiedaMnihly  BUfa^ 
ate  paUiihed  tat  Chicago— give*  in  each  number  an  ewelteat 
•yanptical  index  of  enRcnt  electrical  literature. 
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A  N(  V  .1  ;  ;,  r,f  "Practical  Solid  Geometry, "  by  Mr. 
j.  Payne,  tiiAi  jasc  been  publitfaad  1^  iklr.  Thomas  Morbf, 
contains,  in  addition,  aaectifla  ongnphlcailihBieliennd  cintioa 

by  Mr.  J  J.  Prince. 

Mes.k^,.  CtiAKLKs  Gkivfin  akd  Cu.  have  issued  a  second 
e'lition  of  Prof.  GreuvUla  A.  J.  CeiVa  naeMbobk,  "Aldaio 

Prarlieal  ( icnlogy." 

\Vi;  have  received  the  secontl  volume  ol  i  liun.i-  Mcditer. 
rane.i-.  ■  in  which  Mr,  J.  V.  C"arns  conlinues  his  descriptive  ilMa 
of  animal  life  in  the  islands  of  the  Mediterranean  iiea. 

Thk  Mnseum  and  Laboratory  report  of  the  Colonial  Museum 
and  Gaolnglfial  Som^  of  New  Zealand  haa  been  imncd. 

An  intereal^  gaemoir  upon  the  action  of  liquefied  ammoma 
on  the  anhydrous  chlorides  of  chromium  and  iron  is  contributed 
by  Prof,  ('hnstcnsen,  of  Ciipcnhagcn.  to  the  Zcilichrift  fur 
Anor^anisthe  Chtmit.  i'lie  products  of  the  reaction  in  the  case 
of  chramiom  are  two  of  the  best  known  of  the  rematkable 
ammonincal  oompoonds  of  tiiat  metal,  aameljr  thoac  to  wbidi 
the  aomiwhal  foimidable  namca  of  poipono*  and  Ivtno^fa- 
mium  chloride  ba*«-  been  tlvea,  whiefa  ecMipoMds  hare  eoo- 
sequently  now  for  the  lint  time  been  obtained  by  direet 
synllies.s.  Purpincfi  chroniiuni  chloride  may  he  rep'-ciented 
empificaiiy  by  the  formuU  CrCl, .  5NH1  ;  its  coDstitution. 
however,  is  usually  represented  as  CICr  .  5NH,  .  Cl^  inasmuch 
at  two  of  the  chlorine  atoms  are  much  more  readily  leplaceable 
than  the  tUid.  The  couponad  cijatallises  in 
red  octahedron**  LMeo<<linwiwn  chloride  1 
molecule  of  ammonia  in  it*  comporillon ;  it  is  represented 
enipincally  by  the  formr.l.^  CiCI,  .  ONI!,.  It  is  a  very  ioluble 
»ub>>lalice,  but  yields  a  •pre.  ipitate  of  the  nitrate  with  nitiic 
acid,  which  takes  the  form  cf  luUroui  yellow  plates.  The 
tyntbelical  experiments  of  Prof.  Chri»ten»en  were  brieiiy  as 
faUaW8>->Aamall  quantity  of  violet  chromium  chloride,  pie« 
viouilf  ihoioogMy  dried  at  looV  was  placed  in  a  small  glam 
betJiar  (nunened  in  a  freeringmistine  consisling  of  solid  carbon 

dioaide  and  clhet,  and  liiyjiil  ammonia  (Xirj)  was  slowly  aihJed 
to  it.  No  fcatli  m  was  found  to  uctur  at  lli:s  '.empetaiurc,  but 
.iji.jn  removing  the  l>eaUe:  and  ontcnt-.  from  the  ficcring 
mixture  and  warming  it  with  the  hau  l,  m  rnoment  when 
tbe  temperature  approached  that  of  il  1  ng'polnt  of 
ammoala  ( -  >  auddea  interaction  took  place,  aeeom- 

panled  by  a  lil*iing  noiia^  and  taanltlng  fat  the  converaloa  of  the 
chromium  chloride  into  a  red  mass  largely  consisting  of  the 
porpiireo  chloride.  The  excess  of  ammonia  was  usually  elimi. 
natcd  IS  gas,  but  if  a  very  large  excess  was  employed  a  portion 
of  it  remained  as  unchanged  liquid  capable  of  reactlag  with  a 
further  quantity  of  chromic  chloride.  At  the  conclusion  of  the 
leaction  the  pioduct  waa  washed  with  cold  water  and  hydro- 
ddoric  acid,  finally  diatoleed  in  water  and  the  lohilion  nltowed 
to  fall  into  concentrated  hydrochlorie  add,  ia  which  the 
ptsrpareo-cblotide  is  insoluble,  when  the  taiall  red  crystals  of 
'.he  pure  »ilt  were  jirecipitated.  Tlic  fiisl  a<jUcous  wa-ih- 
ings  uf  the  product  of  the  reaction  were  always  yellow 
and  yielded  a  yellow  crystalline  precipitate  of  the 
Inteo-i^trate  upon  the  addition  of  concentrated  nitric 
acid.  Henna  the  pradnet  of  the  action  of  iiqnid  nmmonia 
upon  anhydraaa  chromle  chioiide  wonU  appear  to  oonaiit  of 
both  pnrpureo-  and  luteo-chiomie  dhloride,  the  latter,  bowever, 
in  smaller  (puntity  than  the  former.  The  reaction  between 
anhydrous  ammonia  and  i  hromic  chloride  occurs  only  between 
totaparatively  narrow  tcmjicrature  limits.  At  the  ordinary  icm- 
peiatiue  gaseous  ammonia  is  without  action.  If  the  chloride  is 
eooled  by  a  mixture  of  ice  and  salt,  there  is  a  minute  quantity 
on^  of  pnipano-chloiide  produced  after  «  cooaiderable  leogih 
of  liens.  E«aa  whca  a  fraeiiv  miatwe  of  ciyiiaUiaed  caldam 
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chloride  and  ice  is  ei»i>luyeu,  ihc  auioant  of  interaction  is  but 
iaagBificJtnt.  It  is  only  in  the  neighbourhood  of  the  boiling- 
point  of  unmonia  -'  -38^  5)  tiiM  the  rigoroM  mctioo  above 
referred  to  ocen%  nd  the  aetioit  practicmlly  omsm  Itamedlately 

above  and  Wow  thi*;  point. 

P>;oF.  CiiR:'>TEN'sfcN  has  matie  the  farther  interestins;  obser 
vatiiin  Ihm  anhydrous  ferric  chloride,  FeCl,,  Ukcwisc  reacts 
with  liquehed  ammonia.  The  reaction  occurs  the  moment  the 
liquid  touches  the  chloride,  even  whco  surrounded  by  a  freezing 
adxtttic  of  aolid  carbon  dioxide  and  etber.  Tbe  prodoct  of  Uk 
onnge  eonpoood  {urolMlily  cooAtiitg  of  an 
■ponad  analogoot  to  pmponfrdiromic  chloride. 
It  is,  however,  more  unstable  than  the  latter  compound,  rapidly 
evolving  ammoni.i  at  the  ordinary  temperature,  and  it  i>  com- 
pletely decomposed  by  water,  even  the  moisture  of  the  air 
npidijr  coavcrd^  ft  inta  %  mfeUM  of  fcnie  a«de  and  m1> 


NOTSS  rroffi  tite  Marloe  Biolacical  Station,  FljaranA. — Lait 

week's  c.ipture^  include  the  Polyclad  Prailhecerirus  vit/atus, 
the  Cru5tacLii /iV./j  ;  'intaris,  Sihiitumytis  spirituf,  Crangon 
lri.\tin  -:ui,  P^lyf'iui  //,-ri  /'.iriuriuj  ':  >,'s,i.'US,  and  the 

Mollosca  C'a//filt-ita  ehineniis,  Polj/ctta  /.etsonii  and  Cak'ina 
Farrani.  In  the  floating  (aani  there  has  been  a  marked  in- 
creaie  in  tlie  anmhen  of  tbe  Siphooophora  M»sp**  albvUiea, 
wliiidi  has  been  present  in  the  townettii^  fraatine  to  time  for 
several  weeks  pist.  The  larv.c  of  the  Polychsete  Chirlaplcrut 
xHsi^nis  have  ma  le  then  f.tst  ippcirance  for  the  year,  and 
numbers  of  the  Dinotlii^elUle  P.  ri ii'nir  j  :itid  ot'  lictiiiioid 
/Yft/iri  have  also  been  la*«i).  Tnc  lollo*- nj»  animals  ate  now 
breeding  : — The  Polychxtc  ChiVlifUrut  iniij^Hii,  the  liopod 
/dftta  lituaru,  tlie  Schitopoda  MjfsUtfui  gi^M  and  Stkittt- 
myriM  spiritm,  and  tlie  Decapod  Crmf  mi  tritfitmrn. 

Thk  aildiiioiib  tu  the  Zuolojficil  Society's  Gardens  il'.iriti^;  the 
past  week  incUiile  a  \'a^;uariindi  CiU  \!'flis  yas^uarunai),  A 
Brazilian  H.irc  [/(fiir  '  ra'!itfi::is\  from  lirinl,  presented  by 
Mr.  J,  E.  Wolfe,  C.M.Z.S.  ;  a  Common  Paradoxure  iPara- 
doxurus  lyfius)  from  India,  presented  by  Mrs.  Oswald 
Walmaaley  ;  two  Attra'a  Fosea  (C*M£f  Aamr),  a  Cral>^tiq! 
Raceoon  {Prixyon  etmeritwrm)  from  South  AmeHea,  praented 

!)y  Lord  l.iiford,  F./.S.  ;  two  Common  Fove5  {Ciiiiii  ziilf/i) 
lirilish,  pre?-eiilcd  liy  Mr.  HeKin^ld  C!-.nnr!ns  I'ulc  ;  a  Red  Deer 
{Crr.  lis  fUfhu :  lliitisti,  ptisented  liy  Mr.C.  I.  11.  Tower, 
F.Z.S.  ;  a  ijpoticd  1-aglc  \.lji4ua  iianga)  from  India,  pre- 
WBlad  by  Lord  Liliord,  F.Z.S.  ;  a  Uolden  Eagle  {Af/uila 
tkrjmattu)  ftom  Scotland,  presented  hy  Mr.  Hugh  Cameron 
Rm*  ;  a  XnmiMan  Pood  Toitoiac  {Emyt  imr»f«M),  European, 
presented  by  Mdlle.  Ljijeunesse  -,  four  Midwife  Toads  (Alylcs 
obstetruant)  from  Belgium,  presented  by  Prof.  Gustav  (^jilson  ; 
a  Crab-eating  Op<->>suni  {/h.if'r'ir:-  iiiwi »,  1  from  Iroiiici! 
Aserica,  an  Australian  Cassowary  {Camiirmj  aiiiiraiii)  from 
Australia,  an  American  Tapir  ( I'apirui  nmerUanus),  an 
AoMrican  Jafaim  {AfytttrU  muriama)  from  Jiriiisb  Ctiiana,  a 
Wild  Cat  (/SriSff  <tilm),  Eniopeaii,  dcpoaited. 


Comet  Finlay,  1893. --The  fullowing  is  the  ephemeris  for 
thii  eonwt  for  tbe  coning  week  :— 
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OUJt  ASTRONOUtCAL  COLUMN. 
MBTBiNt  SHomuia.— In  the  fbHoning  llttof  ladiant-poiau 
nf  meteor  diowcnii  which  we  owe  to  Vb,  ItcBmng  (Omfattkm 
H  gHwnMiwy,  in93}i  that  dated  for  Anput  to  la  atated  aa 
bciv  the  ladMMt  «f  a  moot  brnilaat  abower. 


t. 


Angott  4   ...    30  ...    +  yi  ...   .Swift :  St 

10    ...     46    ...    +  i7         Swift :  streaks 


Meteors. 

reaks 


16   ...  61 

*»  73 

22  ...  391 

23  ..  70 

25  5 
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+  4S  ...  iiwift  :  streaks 

+  41  ...  Swill :  streaks 

+  to  ...  Stow :  bright 

+  JO  ...  Swift:  streaks 

+  11  ...  Slowt  abort 


Koiui.wi  t-QUENISSK  I  CoMflT,  1S93.  In  .■til'ri;rmn-  ifit 
.Xa  hrnhUii,  No.  *?I74,  several  ol>icivation5  of  thii  comet  are 
inieried.  I'nif.  K.  Laniii,  J.ily  10,  describes  the  comet  as 
O'  O  tliam.,  i>ri|diter  in  ceotie,  but  no  proper  nucleas.  Dr.  F. 
Rftstenpart  fnr  the  next  day  gives  the  diameter  as  4,  the  nucleus 
beiw  of  the  5  ::\a4>i\itade  with  a  shining  nebulous  envelope. 
PfofTScben,  fur  the  saoie  day  Only  tt),  aatlmatat  the  diameter 
aas*,  and  8ay.>,  '.h.n  by  the  isu  the  briiriitneaa  had  dlatiacdy 
increased.  On  the  I3ih  Herr.  ArchenhoTd  describes  the  comet 
as  nearly  one- half  a  magnitude  dimmer  than  A  Urs;e  Majoris, 
of  an  intense  blue  colour,  and  a  nucleus  1'  in  diameter,  M. 
Bigourdan  (Compttt  R<nJus  for  July  17,  No.  3;  describes  the 
comet  (July  16)  a:  a  round  nebula  of  3''S  diam.,  with  a  small 
stellar  nucleus  of  2"  to  3"  diam.,  surrounded  by  a  brillilBt 
nebniosity.    This  nebulosity  bad  a  diameter  of  atiout  so '. 

CaiiTH  Movement^.— In  tbe  account  of  the  pendalna 
observations  nude  br  Heir  E.  voo  Rebeur-Paschwitr,  atten- 
tion was  freqaenlly  drawn  to  the  &ct  that  in  several  caaea  of 
earth  motions  or  disturbances,  the  records  indicated  that  some- 
times one  followed  the  other  in  a  short  space  of  time,  such  as 
two  to  three  hmirs,  a  hint  1i*in(j  thrown  out  that  these  double 
perturb.itioiis  orit;in,itctl  from  one  shock.  Happening  to 
examine  one  of  the  volumes  of  tho  "  i'ransaction^i  nf  the  Seiv 
mological  .Society  of  jap^n,"  H-.  i-  l  aschwitz  was  surprised  to 
*ind  ihat  the  earLh-:.|iiakc  at  Kuraamalo,  a  town  nn  the  west 
coast  of  the  Island  ol  Kiusiu  (lal.  32'"8,  lonj;.  1'  .  I  30  7  ,  which 
occurred  on  July  2S,  1889,  wait  the  severest  that  had  taken  plai:e 
in  Japan  in  that  year,  and  its  time  of  occurrence  coincided  with 
the  double  perturbation  that  was  recorded  at  Potsdam  and 
Wilhelmshaven  {.AOrttmmtltm  NatMdUmt  So.  3174.)  I>e> 
duclng  the  most  prohabla  lima*  Ibr  the  arrival  of  ehiaf  die- 
torbatce  at  a  mean  place  Ooof  B..  lat.  -I-  Sa'lg?),  he 

obtatned  tbe  boar*,  3'47h.  and  d'loh.  H.T.  Greenwich. 
From  this  point  the  distance  of  Kuroamalo,  reckoning  on 
a  great  circle,  is  about  8860  kilometres,  the  complement  oltUa 
great  circle  amounting  to  31, 140  kilometres.  Taking  into  con- 
sideration the  difference  of  time  of9h.  I9'3m.,  and  that  the 
earthquake  occurred  at  3h.  28'2m.  M.  Greenwich  time,  he  de- 
duced the  time  diflercDC!  of  67'5m.  and  335'3m.,  or  velocities 
of  movement  of  the  wave,  a-^  2  jSS  and  I"3a4  kilometres,  or 
about  2'3,  takini;inlu  account  the  lime  lllaccll^acll.-^.  I'hts  value 
was  obtained  approMtna^ely  al-o  from  the  Japan  earlh  umke  of 
April  iS  >jl  :he  same  yeai ,  the  distance  being  9000km.  .'.he  lime- 
diflcrencc  64'3m.,  tbe  velocity  of  propagation  re»iiltiag 
.Jj3.tkro. 

Observations  madi-  Dfjiro;  riir  t"c!ii"<r  .\pril, 

1893. — In  Ihc  \/,'nuyiu  ;.V.  :i  Sixu,';  -fg  '  S'-:"'.  ■,.>/>iiti 
/ta/iani  ioi  Jnnv,  iH^^,  several  conimutiicaiions  arc  made  con- 
cerning ohservationit  made  at  the  lime  of  the  laM  >o!ar  eclipse. 
Lena  at  Palcrmi?,  FaRenio,  <>sriba!di,  and  Taccbini  all  give 
their  time  oL.seivati..n.,  while  l-'inyi,  m  addition  'u  i!i'j>c,  gives 
a  list  of  the  pcumiucocci  observed  at  a  heigtit  of  .tt  te^t  30"  at 
the  epoch  of  the  total  eclipse  at  Chili  and  Biaiil.  The  MloW' 
ing  is  the  list  referred  to  :— 

OSS    —    »t  4-16930     -59W.     -■-  ••3 

I  12      ...       1305012432      -  64  1:.  54 

as  75  48-  73  34  -     E-  33 

27  .  .  60   6-  S3  16  +9  E.  51 

31  ...  33  24    28  30  +33  K.  44 

295  24-294  26  +51  W.  54 

—  .  .  292  +48  \V.  .  59 

—  ..  287  8  a86  jio  +43  W.  ..  4« 
«  47  133  4*-M9 »  - 13  W.  ...  34 
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Father  Fenvi  gives  also  «  very  exhaastive  tabic,  or  ra-.Iicr  dia- 
friam,  of  all  the  minor  disturbaocet  at  tbU  time,  -.buwiug  buw 
(hey  wtrc  dwated  irith  rapeet  to  the  uisof  the  tan  lU  tbeiiaoe 
of  Uw  eeUpce. 

Thk  Observatory  i  \  Km  ■>  kksn  v.- -Dr.  Klkin 
report's  a.^  follows  to  the  Hoard  of  Managers  i>f  the  Observatory 
of  Vale  L'r.ivcrM'.y  ;  — "  Tlif  wnrk  with  ihc  hclintrii-tor  has  been 
carricil  ioiwui d  dunnj;  :hc  pa^t  year  in  the  directions  outlined 
in  my  last  tci>iir;.  \Ve  have  examined  f;u  hfiy unc  stars  of 
large  [roijcc  motiuD  tuaki&g  m  gcJierJ  three  set*  of  measures  at 
cxch  parallax  maximam.  We  have  not,  however,  been  abk  lo 
keep  the  reductions  quite  up  to  date,  w  that  I  caaoot  at  tUi 
moment  give  any  definite  Tcanhi  of  oor  lenieh  for  twee 
paiaiUxes.  I  have  alto  continned  IheierlciofpoielbncmeesefeB 
on  the  tint  OMcnitude  ttati— Aldebonw.  Pn«OD,  Regulus. 
AiMiin*,  end  Vega  having  been  followed  «p  thli  year.  Dr. 
Chese  has  continued  the  work  on  Algol,  and  nas  commenced  a 
aeriet  on  0  Cygni  to  lest  the  targe  parallax  deduced  hy  Mr. 
laooby  from  the  Katherfurd  photographic  plates.  He  has  also 
bWBtapmed  apon  and  nearly  completed  the  reduction  of  his 
meanreinents  in  Coma  Berenices.  Miss  Palmer  has  hve-n 
aninty  occupied  wilblhe  Computatioos  ot  <iur  series  on  lupiter's 
satellite*,  a  w-irk  of  cansiflcranle  cxtenU"  The  record  is  one 
which  Dr.  regard  wUh  tliealilbetiMI  Uttt  COBOttO 

all  who  make  a  good  use  of  time. 

ASTKOKOMISCHKN  GnxuscHAFT.— The  fblknriiig  are  the 
aitides  coatribtited  to  the  first  and  second  parts  of  the 
Vitrt^jmkruhrift  <Ur  Aitronomiich<n  Gtstlhchaft  for  1 893  : — 
U.  CykMOt  "  Ustersuchungen  iiber  die  Codvergenz  der 
Itallicn  tMldw  nr  Darstellong  der  Co-ordinaten  der  Plane- 
teo  angewendet  werdea,"  and  •*  Nouvelles  recherches  *ur 
l«  Scries  employe  dans  les  Theories  des  planctea  :  '  V, 
Anding,  Lambert  s  Photomelrie,  "  Photometri.-*  s-ivc  dc  ii>en- 
l«ra  et  gradibus  lumiois,  colorum  et  umbra;  ;  Robert  Gr.int, 
SecoiHi Glasgow  Cat:ilogue  of  2156  Star.-  fur  the  Kpoch  iS^t)  ; 
J.  G.  Porter,  a  C".Tta]o^;ac  of  13.(0  I'mvier  Motion  ^^tar^  ;  .ind 
Charle*  Pritchard,  Koearchcs  in  Stellar  Parallax  by  the  Aid  of 
Photgraphy.  There  is -i  lut  also  ..fall  the  planet  " 
and  comet  appearances  of  the  year  1892. 


1)1. 


GEOGRAPHICAL  NOTES. 

II.  R.  Mill  has  recently  made  a  systematic  bathymctri- 


cal  survey  of  the  larger  lakes  of  Cumberland  and  LAncashire, 
the  ooct  being  defimyed  by  a  gnat  fiom  the  council  of  the 
Roml  Geogtaphicel  Socii^.    the  eoondings  designed  to 
ddncal*  the  gieoent  oovfignintiM  of  the  wioat  lake  baanu, 
mm  node  at  doee  utemla  along  a  aeriee  «f  Uaaa  cmae* 
iee  the  hke  at  right  angles  to  its  aais,  and  uemt  wan  than 
hdfn  Bile  apart.    These  tranverse  sectiona  were  oeoaacted  by 
oUiiine  tecttoos,  mloag  which  Ihe  soundings  were  more  widely 
fpeeedl,  and  Is  aiddiUoa  loogitedinal  sections  were  made  when- 
ever It  waa  praetkaUe  to  do  »o.    In  Berwentw,tter  th(-  greatest 
depth  foand  waa  73  feet,  but  the  surface  of  the  lake  was  much 
below  it5  «i'<u»l  level,  being  lower,  probably,  ti»an  has  ever  pre. 
Tiously  been  recorded,     llitsseothwaite  Lake,  thouf;h  simider  in 
eanfig'jtati'.n,  was  found  lo  have  about  the  wroe  maximum  dc[;.th. 
Ulhwalcr,    the  laigest  Like  in  Eni;land  except  Windermere, 
w.T.  found  to  Slave  a  depth  rif  jr>,S  fee:,  l<ut  11  is  rpaite  pos- 
sible that  di:epver  soundings  mij;ht  be  obtuined      1  his  lake  was 
teBtarkably  luieiestiog  oa  account  of  ii%  diviiiion  inlu  a  series  of 
deep  bosin.i  separated  from  each  other  by  wide  bars,  from  the 
(Dost  pronounced  of  which  a  rocky  islet  rises  showing  the  charac- 
teristic marks  of  ice-erosion  very  clearly.    Coniston  Lake  is 
(inpler,  being  one  practically  straight  deep  trough,  the  deepest 
pait  of  whidi  ia  at  femt  184  net  below  the  surface.    Wast  water 
«as  riaOar  fn  eonliguratifln,  Aongh  of  much  greater  depth,  an 
area  one  mile  'on::  t^nd  a  quarter  of  a  mile  wide  being  deeper 
than  350  fecT.    The  HatncM  of  the  floor  of  this  depfcuion  may 
be  judged  by  the  fact  that  358  feet  was  the  greatest  depth  found 
<a  It.    Samples  of  the  deposit  from  different  parts  of  each  lake 
•ere  secured,  and  will  be  examined  by  a  specialist.  Tempera- 
tare  observations  were  also  made.    It  is  probable  that  a  simil.ir 
survey  of  Windermere  will  be  undertaken  in  the  beginning  of 
September. 

Mk.  F.  G.  Jackson  sailed  last  week  with  a  complete  equip- 
taeat  for  Nova  Zembla,  where  he  intends  to  spend  next  winter 
•kne,  rtplonng  the  island  and  thus  gaining  pnctical espeiienee 
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to  icadi  the  Notth  Pole  by 


to  aid  him  in  hb  1 
Franz  Josef  Land. 

Thk  Paris  Geographical  .Society  promoici,  the  study  of 
pcopraphv  nmonj^^t  il5  members  by  cunvcr»alional  meetings 
f<ir  the  discussion  of  various  geographical  problems.  There 
ate  ibrct  group,  of  subjecti ;  (i>  mathematical  and  phy*}»j 
geography  ;  (i)  ethnography,  anthropology,  and  tbejjeegiayM» 
distribution  of  plants  and  animals  ;  and  (3)  hutonoal  aoa 
economic  geography.  Those  willing  to  read  jJapers  or  take 
part  in  the  diicttssioiit  at  any  group  enter  their  names,  and 
aie  notified  «f  the  aMCtiv  of  their  partknlar  section  by  the 
gmeiai  aecMtaqr.  ThelapoitHWOof  this  method  of  promoting 
M  active  inleccal  in  ieof»plif  !•  W  coaeldeimbl^  and 
wdt  be  mtraditeed  In  ihbcoantify»,«lwn  the  adnntagea  of  ra- 
forma!  rtt^eiu'lein  art  rarely  recognised. 

The  authorities  of  Owen's  Cnllegc.  Manchester,  have  deddod 
tb.1t  .Mr.  Vule  (  d  ih.im  mav  continue  his  duties  thcie  «0B-> 
currently  with  those  of  the  lectunmhip  "I  geography  «t 
  ^r^.-  appointed. 


bridge  Uniwaity  to  whidi  he  waa  leeanUy 


CELEBRATION  OF  THE  ROTHAMSTED 
JUBILEE. 

THE  weather  foitinialely  perraittcil  the  celebration  on  JuIy^J9 
to  lake  place,  as  nrii;iiially  iDteoded,  io  ibe  open  air.  The 
lawn  in  front  of  the  laboratory  was  filled  by  the  suViscnbcrs  to 
the  jubilee  fund,  while,  un  ihc  common  adjoining,  a  iarge  crowd 
of  spectators  was  assembled. 

The  memorial  erected  in  front  of  the  laboratory  consists  of 
a  natural  boii  idcr  of  Shap  granite,  weighing  acaf^  eight  lonib 
standing  on  a  rough  granite  naaek  On  one  aide  of  the  bonMer 
apart  of  the  surtace  hea  ix 
the  following  ioiciiptioo:— 

To  commemorule 
the  completiuD  of 

Fifty  years 
of  coDtinoous  experitneaU 
(the  bm  of  their  kind) 
in  Attieetl 


bean  drcaicd  andpoHafaed,  and  bean 


Sir  Jelm  Benet  Lawea 
Joaeph  Henry  Gilbert 

A.D.  MDCCCXail, 

The  chair  was  uken  by  the  Right  Hon.  Herbert  GanlMr, 
M.P.,MiniiterofAciic»}turc,  at3p.ro. 

The  Secretary  of  the  JalMlee  Committee,  Mr.  Ernest  Claifce, 
then  read  a  liit  of  names  (tf  persons  who  had  sent  letters  or 
telegrams  regretting  their  absence  on  the  occasion.  The  list 
was  a  long  one,  and  included  H.R.II.  the  Prince  of  Wales, 
H.R.H.  Prince  Christian,  the  Marquis  of  Salisbury,  Lord 
Kelvin,  Mr.  Chaplin,  Sir  G.  Stokes,  Prnf.  Huxley,  L.  Pasteur, 
\\  Debt-rain,  E.  Tisserand,  E.  Wolff,  K  Nobbe,  the  Associa. 
tion  of  Agricultural  CelleEe^  ant'  Kxpenment  Stations  io  the 
United  States,  and  many  others. 

The  Chairman  said  they  bad  met  to  Uo  honour,  as  far  as  la) 
io  their  p>owcr,  in  the  name  of  agriculture  and  of  the  agricul- 
tural classes,  to  t » o  di.stinpuished  men,  who  had  rendered  in- 
valuable services  to  our  great  national  mrlustry,  and  to  dedicate 
that  day  an  outward  and  eotlurinc  mcrootial  of  the  admiration 
which  the  agricultural  world  felt  for  the  work  whichUMyhad 
accomplished.  Nothing  could  be  more  appropriate  for  Mdl  n 
purpose  than  the  massive  granite  boulder  which  they  saw  beiare 
them.  It  had  already  witncaied  many  of  the  espcnmenH  of 
nature  ;  they  hoped  ft  might  rtand  for  many  geacraiJoM  to 
come,  as  an  otttwaid  and  viathleitKn  of  the  meaner  in  which 
the  life-long  woric  of  Lawet  and  Gilbert  had  been  appreciated 
by  the  men  of  thdr  time.  ,  ^ 

He  believed,  althot^h  Sir  John  Lawea  commenced  the  work 
of  his  life  as  far  back  aaaboot  1834.  »•  on'r  '843  'hat 
the  actual  field  experiments,  on  which  otir  rehaWe  record*  were 
founded,  were  beRun,  and  in  which  he  was  joined  l  y  Dr. 
Gilbert,  who  had  since  been  the  partner  ol  the  labours  of 
his  life;  they  were,  therefore,  commeimratini:  the  jd.lee 
of  both  gentlemen.   It  mart  be  interesting  to  all  at  such  » 
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mottcat  10  {coiIl  the  rah«d  nccesnoo  of  a^ricdtsnl  pro»- 
pcfigr  «ad  dgpwiina  tkoic  nm  had  actai  dning  the  aaat 
Iftf  )(«u«.  Dvnc        pcnod  their  fticadt      leca  wheat 
riie  u  far  as  78(.    He  ihowk  llM        «  iSU  {  ht 
grettH  to  UT,  siatt hvhadMd  ite hOAoor talie  PttihlMt  «r 

(•ft,  roithn  m  dJfewoM  «f  far.  per  quamer.  lo  a  mecttDg  like 
the  prcmt,  wa  interested  in  agricalton]  nib^ecK,  be  miglu  lay 
that  he  tbonght  the  derelopntest  of  steuD  ocean  inftc  hui  dooe 
tBore  than  Free  Trade  to  brin^  down  the  price  of  wheat.  There 
was  ooe  raj  of  hope — ^be  admitted  it  was  a  veiy  tmall  one — 
with  regard  "»  'H'  --e»jrr*  '-^w  arj-i  ph»r:oiTSfT's!  pricr*  if>fwh«it. 
TT>ere  ieens- i  Jvjr,-,  !>'_.—  :.  caicali'.on  r.c  hj.-i  miie, 

thai  the  cxtremei;  low  pnecs  were  partljr  doe  to  the  extraor- 
dinary reterret  of  iba:  article  tbejr  had  tn  the  coontry  (incc  thii 
1891.  The  normal  resenre  of  wheat  in  this  coart^rr  was  calcD- 
Uled  to  be  about  2,000,000  qnartet*,  bot  «n--t  i '  ,  i  iSs-  reserve, 
following  Bfon  the  vcare  cf  Rai«iaii  faminf ,  a:  a  Lioond  to 
over  6,000.000  qnaneti.  At  the  present  momect  it  had  &llen 
a^ain  by  fometoiag  like  2000,000,  and  a*  there  wat  erery 
feaaea  tocipect  thenc  wooM  ni>i  be  the  fame  isflux  of  wheat 
iata  Mr  «o«mrr  ia  the  present  year  at  tbcfc  bad  beeo  io  ibe 
paita  h  was  prmiUe,  when  the  men*  scadwd  theoomal 
Mw^^mmA     aio  (bat  prices  might  itttWet. 

A  Maawrial  m>./re  endBfiag  than  the  granite  bonlder  before 
furnished  fry  the  pablithed  recordt  of  the  eiperi- 
It  »oa]d  always  be  a  pleasant  recollection  to  him  to 
'  that  iince  he  had  occupied  his  pre»eni  position  be  had 
been  able  to  place  f^me  fifiy  toemoriali  of  Sir  John  Lawcs  and 
Dr.  0:lbcrt  otct  the  country  amon^t  a^cnltaral  institu- 
sions— be  alloded  to  cofMea  of  their  work%  which,  with  the 
saoinioo  of  the  T(«aaai<f,  be  had  beaa  able  lo  pnchaae  at  the 
public  expense. 

Mr.  Gar'laer,  in  cooclatioo,  said  /  *\:\.  the  sincerett 
plcaiurc  and  profoandest  resfiec!  i\\.:t:\-r-\  to  Sir  John 
Lawes  and  \)t.  Gilbert,  .n  •^.r  ^.i-w^--  '.f  'he  2,;iii:iji'uriUA  .if  thii 
errantry,  ihrir  felttiiationi  oa  their  jabilee,  and  their  hopes  that 
they  might  long  enjoy  the  honour  aad  adafaatien  «f  all  di 
of  ibeir  fcUow-cosat/ymeo. 

The  DahtoT  WcitaiiBilar  aaid  he  oiPid 


be  «eeapled  «•  that  oceaiwm  to  the  fact  that  hevaaHieea- 
Pnaident  r,f  ihe  Keyat  Agricoltwal  Sodctr  of  Eoghad,  and 
that  duriits  his  year  of  oflSee  be  bad  beea  dioaai  Pteildflat  of 

the  Roihamstcd  Jubilee  Fand.  He  had  the  pleasure  of  asking 
ftr  John  I.awes  to  accept  his  own  portrait,  painted  by  Mr.  Her- 
hener,  and  he  hoped  Lady  Lawes,  their  children,  and  grand- 
difldren  would  consider  it  worthy  alike  of  the  subject  which  it 
reprevenied  and  of  the  old  walls  which  it  wa*  destined  to  adorn. 
He  had  further  to  present  both  lo  Sir  John  and  to  Dr.  Gilbert 
as  iUamioeled  addrcH,  tkncd  on  behalf  of  the  fobacribers 
bjr  the  FriDoe  of  WalM,  and  candied  ia  the  fellDwfaic 


**T0  Slk  foyii  Bennet  Lawes,  Baxt..  D.C.L.t  LL.D., 

F.R.S  ,  atc- 

"Ofi  t><flin.ll  <.f  ibc  (JommiiVjc  of  the  kotKaiii5;cd  Jubilee 
VatsA  jiid  of  the  {iou^t'ius  lU^scnScrs  to  thai  furni  in  il!  parts 
of  the  *<jrld,  I  offer  y  i-.i  ihr  rno^;  hearty  coDgrai  J l.T i<>i)>  on  ihi- 
bbiii^UtKjn  uf  half  a  century's  uninternii>te<l  iDvcsligalion  of 
agricullaral  problCIRt  «f  the  h^^eit  pitctkil  VlUe  aad 
interest." 

"Tbaie  imallgitioae,  «hldi  originated  with  yat,  ntlale  sot 
oolr  t»  die  Kfovlh  of  cereal  aod  other  aops  ander  the  laott 
TOTiBgcewliliODa^  botalietothe  ecgooouc  cflect  ef  diffdcat 
Ibeda  on  the  dceelapeMnt  of  the  aidmali  of  the  fiurm.  Tbey 
Mbmecd,  moteOTCr,  most  important  researches  con- 
_  the  ^noieal  eoOitiiuentB  of  soib,  the  rainfall,  drain- 
age waters,  and  the  loarce*  from  which  plants  derive  their 
tapply  of  nitrogen." 

"  Duriivg  the  whole  of  this  p«rif>d  of  fifty  yean  you  havr-  hud 
the  zealoas  co-opeTa;i"n  of  your  lifelong  friend  J 'r.  Jo*cph 
Henry  Gilbert,  whoec  name  will  ever  t>e  aaociateid  with  yours, 
and  whom  jointly  wMt  yoo  We  darite  on  the  praunt  oecadoa  to 

con^jratulate." 

"  For  the  continuance  of  the  eipcrinirnt-;  aivi  mvcitigit  iuri5 
which  ha»r  already  extended  over  so  long  a  pcriLwJ,  yoa  have 
BiunitKcntly  provided  <■>  ihe  <■^!ahlish^»ent  of  the  Lawes  Agri- 
cuUaral  1  ro&t,  so  that  oar  saccestori  will  profit  even  mace,  if 
possible,  than  we  of  the  pftieM  day  have  done  bgryoair  en- 
Ugblened  labours." 

"  The  Memorial  which  is  now  ereded  wi]l«  ft  i*  he|ied»  ]Me- 
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Ihe  portrait  that  is  presented  to  you  herewith 
to  teaie  genemioa*  the  likenes*  of  <me  til  tbe 

AuntT  EowMttt??"  *^ 


July  29,  l«93." 


"To  Jonn  Hhut  Giuuu.  H.A..  P«.D..  LL.Dl, 
F.1L&,,  Ac 

"  In  eeModaf  the  JdUIee  «r  the  Rothamsted  AfiieriMiil 
ExperioMBtit  Hit  impooRMe  lodMociate  yonr  aacM firaca  tha/t 
of  Sir  Jtrfin  Lawc^  and  on  bduJf  of  ttaie  aobaerttieis  to  the 
Rothamsted  Jubilee  Fond  ia  all  paitt  of  the  would  I  otiSer  voa 
the  most  hettty  ean(iMnlaiM«  oa  the  cenplctian  of  yoar  uhr 
years  of  ojothinana  lahoaia  ia  the  euue  of  africaltanv 
science." 

' '  The  nature  tnd  importance  of  those  labours  are  to  well  known 
that  il  is  needless  to  dilste  t:jxin  them  :  but  if  the  institution  of 
the  various  inTestigations  :i.r.d  experiments  caiTieo  lu'  at  Rotham- 
sted ha«  been  due  to  Sir  J  hri  Tj»»e»,  their  uiumate  success 
has  been  in  a  great  measurL-  -ec.ircd  by  your  scientific  skill  and 
unremitting  industry.    Moreov-r,  by  your  lectures  and  writings 
I  you  hare  Iwen  a  leading  ei;)  't:rQt  in  this  and  other  countries  of 
I  the  theoretical  and  pracucal  isptcts  of  the  rcsearcbe*  that  h«»e 
I  been  undertaken  »t  Ko:h.:in^'i  d. 

,  "  A  collaboratioQ  i>ut.h  u  y<^urs  with  Sir  John  Lawe^,  jixeady 
extending  over  a  period  of  up* aids  of  fifty  yean,  is  unexampled 
in  the  anoaU  of  soeaGc.  1  veotwe  to  hope  for  aa  extended  pro* 
looptioa  of  ibaae  joint  laboue,  and  trust  that  the  iwiaie  of 
Lawes  and  Gitbcit»  wbidi  Ibr  ao  many  yean  have  bean  ebnoit 
imcparahle,  nay  mnrive  ia  hnppy  co4jaictian  far  canttoiet  to 
come." 

"July  29,  j893."  "  .Albert  Edward  P." 

ContinuiRS.  ihe  I>ti!ce  «jd  it  waii  al-o  hij  pleasing  dntj*  to  ask 
I'r.  GiJL.tr:  to  avccjil.  on  L.ch.iif  of  il,e  Mil;-*cnbers,  thehxndjonie 
wlvrr  iihrr  nhii.:h  \kas  hclorc  them,  and  which  bore  the  lOscrip- 
titirj-  •'  I'rrscrjtcd  l  y  the  Mjl^^cubrj .  to  ;l,e  Rothamsted  Jubilec 
Fund  to  I 'r  Joseph  Henry  ColSen,  F.K.S.,  in  coBimenwatioo 
of  the  conii'leiii  fi  ot'  50  years  of  unremlttioc  iabcw  in  the  CaBW 
of  agricutcttiai  jtcieaLC,  29  July,  1893." 

M.  Jobaanet  then  read  an  addtm  from  the  Sod^^  dee  Agri> 
eahcati  de  France,  and  M.  Aabiot  from  the  wune  Institatioa, 
followed  with  a  ooiifiaaotatoiy  epcech  dcUfcied  in  French. 

The  Doke  of  Sevondilie,  neaident  of  the  Ro}  al  Agricaltand 
Sodety,  said  tbey  had  not  eeeu  thcte  to  make  speeches,  but  to 
do  honour  to  the  bene&ctott  «l  iheur  ooontty.  He  appeared 
that  afternoon,  in  the  name  of  the  1 1,000  members  of  thcir 
great  Society,  to  prcMnt  lo  Messrs.  Lawes  and  Gilbert  dw 
illuminated  addresses  which  were  upon  the  table,  and  to  oificr 
them  their  mo»t  hearty  congratulations  on  the  completion  of 
half  a  ceniury''!  inve?Vfritinn'  2?  kothajmsted.  The  Rothamsted 
experiments  were  .1  aicJcl  of  -.that  .ill  experimental  inquiries 
ought  to  be  ;  they  had  stimuiaied  the  carryinjj  onl  on  a  lesser 
5-cale  of  other  experiments,  as  those  it  Woi  irn  and  tho<-e  of 
namerrit!'  local  societie*.  "  Pmcfice  »;',L  >c:cr.cc  '  wis  the 
mijttoi  of  their  >t>cie'y  :  r.  m;^lit  we[l  be  apiplied  to  kotlumstcd 
wuik,  uhjcb  bj'i  ^hcd  Ij^ht  on  asi^Lcy  the  vexed  uunttOQi  of 
practical  agriculture.  For  forty-five  years  the  Society  had  had  the 
advantage  of  the  personal  advice  and  assistance  of  Sir  Joha 
Lawes  asa  mcabwofilBOOMndlt  aad  it  waa  nnad  to  Moagnlie 
in  Dr.  GUbert  oae  of  the  Boit  diitiafalihed  of  ita  homtnr 
members.  Their  cootdbntiona  M  the  Sodety'ayaiiniefftw 
1847  to  the  present  time  ooOftitnltd  the  nuMt  wvable  terica 
of  papers  which  bad  appeared  ia  \\%  pages,  and  they  alone 
would  have  made  the  y<mrmai  fanious.  For  this  and  all  the 
Society  offered  to  Sir  John  Lawes  and  Dr.  Gilbert  their  hear^ 
thanks,  hoping  that  they  might  long  be  spared  to  continue  their 
labours,  which,  in  the  words  of  the  Society's  charter,  were  for 
"  the  general  advancement  of  agriculture." 

Pmf.  Mich.id  F'vt'er,  ^.fnior  secretary-  of  the  Royal 
Societv,  jirescnted  two  .idi'.rciics  frort'.  thf  Society,  auid 
with  their  he.tity  c  ligiatulaiions,  e»»resi«d  the  hope  that  the 
ko;hams'ed  Station  might  be  ac  unltfal  of  wltiitiiB  leanlti  ia 

the  lut'.irc  .\s  in  the  jasf. 

Dr.  11,  v..  .•\riii-tri  1.1;:,  the  Pif  r>idetit  of  the  ChetniL-al  Society, 
presented  ^n  iiddresn  Irom  that  body.  He  remarked  thai 
Koihamsted  work  was  appreciated  \if  none  Mce  than  hjT  the 
Fellows  of  the  Chemical  Society. 

PioC  Stemit,  the  Pnddamt  of  die  Uaaeaa  Socitty, 
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seated  an  addraw  on  behalf  of  the  Society.  1*hey  regarded  (he 
KothaoMted  experiments  aa  the  hiRhe,!  contriliulion  that  had 
ever  been  made  to  the  »ciencf-  of  .ii^riculturr. 

Prof.  E-  Kinch  presentci  an  .i.l<lrc«>  ffiii  the  koyal  Ai;n 
cultural  <-ollff;c,  ( 'in-nccsJcr.     llcalludL-il  tu  "iR-  cduca 
tioiiai  value  1  ■!  tin:  Kni  h3im»ted  experimenu.  so  the  kuid  rctct4ioa 
of  the  students  at  their  annual  Tuit  lo  the  Station,  and  to  the 
debt  of  jiraliiuilc  thi  y  owed  to  Dr.  OilbcTt  for  his  services  as 
honoraty  fifife^Mir  at  lliir  College. 

Mr.  LhjcjI  CUrkc,  in  ilie  absence  of  M.  Tiwicrand,  then  read 
an  address  from  the  Sociclc  National  d'Agricultare  de  FlsaOCi 
Mr.  Clarke  mentioned  that  several  other  addreues  mm  QO 
ttaidr  way  te  thb  conniry. 

Sir  Jmb  L»wet,  who,  on  rising  to  reply,  wa*  Moelfcd  with 
htmrty  dieering.  Mid  that  it  vu  oaly  a  very  few  moalb*  since 
be  and  his  wife  reeeiwd  the  cODfratalations  of  many  friends  on 
having  attained  filly  years  of  aiMnied  lUe,  whkb  was  occasion- 
ally called  a  goidcu  wedding.  That  aftenKMB  he  had  to  return 
thanks  to  that  distinguished  eootpwy  for  congratulating  him- 
«clf  aitd  Dr.  Gilbert  on  the  woric  they  bad  ctrried  on  together 
for  fifty  years.  When  two  per-sons  were  joined  together  in 
ala^rla^o  tiiey  coutti  not  pan  ilifv  were  bound  together  by  a 
5olriiui  tif.  Ur.  Gilbert  and  huf.sell  were  hound  by  no  ties. 
Duim;^  the  whole  of  the  tidy  ycin  Dr.  <  nlbert  had  lieen 
■iftfrcily  at  liberty  to  U-nvc  hmi,  inil  he  to  leave  Dr.  Gilbert; 
ihry  h.iil  rciiLiLnt-l  ;'>i^i:ther  Irom  llicir  tri'.itu:il  idvf  af  the 
work  ti.ey  had  umleitaken.  He  hail  v;;'.cn  :i'  thi,  wcik  all  the 
time  that  he  lduM  -['.uc  consistently  with  fjihet  ih.ities  ;  but  [)r. 
Gilbcti  had  given  his  whole  time  lo  it,  aad  .iad  a  not  been  for 
the  Ikbours  of  Dr.  Gilbert,  the  affairs  of  Rothamsted  would 
have  been  in  a  difiiereat  »utc  to  that  in  which  they  now  were.  Dr. 
Gilben  had  giveo  hi>  tife  to  tbe  cupcrineats— had  gi««a  the 
matt  aidoooi  pan  of  hi»  Itfe— had  given  bi>  hotidcyt,  and  Ihle 
very  year  he  wttgoiBg  toCliJcagoto  deliver  a  coime  of  lectures 
en  the  work  at  RMbamited. 

He  bad  sow  had  lixiy  jean*  ei^eiieaGe  of  agriculture.  When 
iw  bcgaa  fumioc  in  1834  the eanatny  tna  luliering  from  agri- 
eaituial  depression,  the  crops  were  so  large  that  they  more  than 
■BMilicd  the  wants  of  the  nation  ;  now  our  wheat  crop  only 
sufficed  for  one-third  of  our  consumption,  and  thereat  had  to  be 
furnished  by  other  countries.  He  was  afraid  that  their  investi- 
gations had  tseen  nf  more  i!5e  lo  the  foreiuner  thiin  tn  the  Knglish 
larr.iei,  f  it  llic  latter  had  always  >;r"»n  j;i;ii<|  ^rops,  an<l  thus 
coakl  not  ajcct  lawer  jjiues  by  au  increa-cil  |(ri>iluctii.ji),  while 
the  foreigner  had  l.rtn  ahk  to  d  i  thi-. 

Sir  John  Lawc,  c\(>res-rd  hi-,  c  irdial  thanks  for  the  vari<ju» 
presentations  made  \n  him  thai  day,  and  especially  for  the 
gnUMte  boulder,  which  he  playluliy  said  vronid  probably  still  be 
ia  eiiMeace  when  the  portrait  had  been  transferred  from  tile 
tevtac>ioom  to  the  bedroom,  and  from  tbe  bedroom  lo  tbe 
nml,  and  people  had  fomottea  whon  it  tepfenated,  and  who 
palBUdlt. 

Oi;  Gilbeit  esprested  lumtelf  ai  anabie  to  letnm  thanks 
adequately  Uh  tbe  oration  of  that  day.  Refciring  to  tbe  early 
yean  of  tbeir  iSTestigations,  he  taid  that  they  commenced  with 
orthodox  views ;  but  thai,  as  tbeyooeld  not  alter  the  laws  of 
nature,  they  presently  found  thai  they  were  at  variance  with 
received  opinion,  and  their  (cientiec  friends  looked  on  them 
with  pity.  Their  fir^t  ftafser  was  subjected  lo  mercile&s  ex- 
cisi  ji)  Uy  the  editor  ol  the  journal  lo  which  it  was  sent,  and 
they  with  difficulty  secured  Us  (niljlication.  Those  vrhfi  nppoeed 
bec.Tine,  however,  !ina:ly  llicii  lum  friends,  and  they  find  >ini:e 
published  in  that  very  juurnal  p«per«  occupying;  aliout  i.cuo 
p«ge».  Tbe  reason  they  had  been  a!>lc  to  steer  clear  of  ertof 
in  ibeir  numerous  e«:pcriractitsl  irnuiries  ;ii  Koihamsted  wais 
that  they  had  adhereil  re>nUite)y  to  llie  motto  of  Ihf  Royal 
Agricultural  bocicty,  and  liad  assocxaicU  practice  with  science 
throughout  the  whole  course  of  their  researches.  Aglicullnre, 
more  pcrbap*  than  any  other  art  or  industry,  waa  dependent 
npoa  the  iatelligaat  appUeatioa  aot  of  one  bnt  of  many 
bnadhea  of  scieuBe,  bm  bcaee  it  was  that  the  operimental 
agricnharist  foond  hiaoelf  in  contac:  at  one  time  with  the 
botanist,  at  another  time  with  tbe  physiologist,  and  afpdn  with 
the  chemist  and  Ihe  geohlgilt,  the  staiJatidan  and  the  economist. 
He  mentioned  that  he  had  in  preparation  a  jubilee  edition  of 
tho  memorandam  sheet  on  the  Rothamited  experiments,  and 
concluded  by  exprcKsing  his  warmest  thanks  for  the  synqpathetic 
kindness  which  his  friends  had  shown  him  that  day. 

Sir  Joseph  Hooker,  in  proposing  a  vote  of  thanks  to  the 
caecalive  ccMnmittcc  of  the  jubilee  Fand^  said  that  be  bad  never 
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seen  chemistry  and  botany  united  to  such  good  pwposaas  in 
the  inve.«igat!orn  of  1-awe*  and  Gilbert. 

Mr  John  Kvans  trea-^urer  of  the  fund,  in  Teijionditi;;.  -a:  ! 
tiial  the  bouider  of  .Shaj)  ^'r.in;lc  which  they  ww  tfcl'oie  ihem 
weighed  nearly  ei^lit  tons,  and  liad  twice  broken  down  on  its 
way  to  Harpenden.  He  need  hardly  say  that  a  considersUe 
weight  Iwd  been  taken  oft  bis  mind  when  he  at  last  had  the 
satisfaction  of  seeing  the  hage  monolith  firmly  planted  ia  tlie 
place  It  iMMr  ooenpied. 

Tbe  Earl  of  Claiendon  proposed  a  hearty  vote  of  thanks  to 
tlie  Chairman,  whidi  was  carried  by  acclamation,  nnl  the  format 
proeaedings  terminated. 

The  porirail  of  Sir  John  Lawes,  by  Hubert  Herkomer,  R.A., 
was  afterwards  on  view  in  the  laboratory. 

A  garden  party  at  Rotbamsted  waa  held  later  in  the  after- 
nooa,  whicb  waianeaded  by  most  of  the  viiileis. 


THE   GEOLOGISTS'  ASSOCIATIOX  AV 
IKELAXD. 

'PHP;  visit  of  the  Geologists'  Avsocialinn  to  the  counties  of 
Dublin  and  Wicklow,  under  the  direction  of  Profs.  Sollas 
an<!  C  ite,  extended  officially  from  July  24  lr>  Inly  20  ;  but  a 
nuiiiSei  of  rueiiihcrs  arrived  in  Dubhii  foi  .Stimlav  July  23,  and 
visued  the  caihedraU  and  places  of  historic  interest  in  the  city, 
under  the  guidaujf  .if  Rev.  Denis  Murphy,  .S.J.  On  Monday 
the  full  party  ex-nnined  iJie  jjrit*  and  0/('*;!WM-«l!>ies  of  I5ray 
Head.  The  l\cv.  ]ir.  Ilau^htim,  IK.'-'.,  d  l-.ivc  re.  i  «  speech  iif 
welcome,  staudiitg  ati  ihe  tocks  ol  ilic  kcuiUiid,  and  Prof. 
O'Reilly  and  Prof.  Sullas,  F.R.S.,  explained  the  tlruciurc  of  the 
mass,  showing  bow  the  more  resisting  grits  have  caused  S 
wrinkled  flow  of  tbe  sbaica  aad  slates  between  then.  The 
excarslon  was  eoatiaaed  to  the  liae  iatitiiive  junctioa  of  the 
Lainster  granite  and  the  Ovdovidan  reeks  at  Kiliinaiy,  the  latter 
being  meianoiphosfd  into  mica-schists  with  abnndant  aada- 
lusites  and  some  garnets. 

On  Tuesday,  July  25,  the  promontory  of  Portrane  was  visited, 
under  the  direction  ol  Prof.  Grenville  Cole.  The  basal  carboni- 
ferous conglomerates  ("  Old  Kcd  Sandstone")  were  seen  above 
the  Bala  scries,  which  is  here  finely  fo«^illff  ruts.  The  igneous 
rocks,  ashe«,  .igglomerate^,  and  some  l.iv.i,,  a-^-i>ciated  with  the 
grent  volcjino  ol  Lambay,  are  well  «<ecn  u|  (.ri  thi';  cns^t,  and  a 
inic  e.jn^h.'inerate  of  volcanic  I'h  .cki  and  of  [.el.ijlei,  worn  from 
the  cordem|ur.in<rous  Cor.tl-ttef>  is  one  nf  the  uic»»i  ir.-cre^!ing 
e\|>ovurc«.  The  bretiiialiLin.  under  prc^-iirc,  of  the  !>l''.'rnating 
layers  of  ■.hale  and  limestone  produces,  near  the  Priest's  Cave,  a 
roc*.  re>rmi>liii^  a  l  la.^se  congloBente  of  Uacitone'pebbies hi 
a  matrix  uf  bJ^ck  ci^y. 

On  Wednesday,  Ilowth  was  visited:  Prof.  Sottas  condBCtcd 
the  party,  and  Or.  V.  tiall,  Mr.  G.  H.  Kinaban,  and  Mr.  A. 
B.  Wyaae  werealao  pnseai.  The  gtacial  drift  on  striated  a«i> 
liicet  of  CaibaoiJeroas  Lnneslaae.  the  dolomitlsatkm  of  the  lime- 
stone,  the  Ordovictan  dykes  of  diabase  bi  the  onartriies,  and  the 
qnartsltcs,  grits,  and  many-ooloored  ahalei,  M  the  Howtb  and 
Uray  series,  weie  stodied  along  the  sontbcm  shore.  Casts  of 
worm-burrows  were  poiBtcdottt  in  lOBeor  the  sandstones  near 
the  Needles. 

On  Thursday,  July  if,  an  early  start  was  made  for  Rathdrum. 

and  cars  were  taken  tn  Glendalou(:h  ami  thp  S*  ven  Churches. 
I'rof.  Solla,  and  I'rof.  Colo  led  the  j-arty  to  tlie  high  ridge 
alxive  the  mtper  lake  to  I'x.iunne  Ihe  ampbil"  lii.j  in  the  Ordo- 
vuiaii  ilales.  Prof.  S  dlas  diuwed  how  ihe  slale-  had  been 
corivcrtctl  into  schists  liy  contact  with  ihe  Leinster  i;ranile,  and 
how  pressure  lias  produced  a  hiliated  Niruiture  even  in  the  irs- 
tnisive  mass;  but  the  atnphiholite  has  converted  the  schists 
locally  into  a  "  I >e>tnosite,  "  consi-,tm^  of  quarti,  garnet,  and 
dark  micd,  the  laiu-i  lying  in  plane*  acioss  those  of  the  liist 
foliation. 

On  Friday  tbe  Rev.  Maxwell  Close  acted  as  gnida  lo  tlw  shell- 
beariflg  saada  aad  gravels,  1,000  litat  up  00  tfie  slope  of  Taro- 
rock  Moontaln,  near  the  honse  called  Bsllyednoaddnff.  Snail 

fragments  of  marine  sbelk  were  ftedy  finod  in  the  upper  pit. 
The  party  then  descended  into  Gleacullen,  where  Prof.  Cole 
pointed  out  how  the  valley  b4Ml  been  at  one  lime  choked  with 
"  drift,"  full  of  striated  blocks  of  linestone  aad  Mns  of  granite 
and  Ordovician  rocks,  and  how  Ihe  river  has  now  cut  d ow  n  tn^o 
this  mass,  as  is  the  case  in  so  many  valleys  of  the  southern  Aiui 
'  ?a<i'em  Alfw.  From  Knni'sl;cny  the  geologists  drove  through 
the  Scalp,  a  bold  notch  m  llie  (granite  iidj»e,  with  an  eipOSare 

j  of  the  juoctioQ  with  contorted  Ordovician  rocks. 
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On  Saturday  a  joint  excurtion  cirncd  out  with  the 
Dublin  Xantraliitii'  1'icM  C'uh  :  toinc  nu  inticrs  of  the  lielfa-.! 
Field  i.'1ljI>  hc-nj,  al-o  jiicsfn!  by  invilalnin.  1  iic  wbolc  party 
drove  from  Hray  up  lien  Cruc  tu  l.ouJ;ll^  l!iay,  the  Kcv.  Majtwell 
Close  explaining  the  gUc;.-il  'ntr.  thit  ..iiinmifs  ihe  two  lake?, 
and  the  moraines  in  tfp-  nirmntAin  ii  iltow,  round  ihero.  The 
dcicent  mate  l>y  the  runuiilic  t;tuun  Is  of  which 
were  kindly  thrown  QjicD  by  .Mr.  ^lepncy.  Here  lite  i;<aE>ite 
abaix  on  the  metamorphosed  Ordovicians,  and  diiplays,  on 
Lough  Tay  it«elf,  a  fissile  foliated  »truciare  of  nnaMUtI  delicacy. 
On  dimbiae  out  of  tlw  deep  hallow  M  tlie  ania  nMd,olMindant 
Urg^  erraues  of  gnaile.  reiliag  on  Ontotldoa  miiit,  were 
teen  on  all  the  moorland  liopea. 

Oo  Sunday,  Jntjr  30.  Dr.  V.  Ball.  F.R.S..  conducted  the 

Sarty  over  the  Keological  aad  antiquarian  collections  in  the 
luieum  nf  the  Science  and  Alt  Department,  Dublin,  Major 
M'Enipr  pointing  eat  lite  traatora  of  ibe  Rofat  Itiib  Acaidemy 
coUceluRi. 


THE  DEVELOPMENT  OF  ECHWOCYAMUS 

PUSILLUS} 

'T'HE  ye.ir  iSih  will  remain  mcninr.ibh'  tu  echinologists  for 
?hc  richne--- rf  its  jjro'iuvt '.^kiii  the  morpholr'py  of  the 
clisi  with  which  they  deal,  \\-<\  the  lc.\st  linliiant  aivi  far-reach 
ing  01  which  i^  ihe  clisci.ivery  t'V  Hrij<il.s  an  I  Kield  of  ihc  pri- 
mary bilateral  syiiimelry  id  lii-  water  va-cular  ■y-.tcm  of 
Asttriaf  :  bat  ihc  luJluwiiij;  year  will  nul  U-»iUc  il,  if  only 

on  acci^unt  of  the  magnificent  treatise  to  which  we  now  call 
attention.  The  amount  uf  solid  work  which  the  author  has 
compressed  into  his  fifty-MVOn  pag«t  it  Uulo  abort  of  astonish- 
ing. The  monugraph  i«  wrillen  in  eiedlent  English,  and 
illttttntcd  by  nine  platei  well  wortby  of  the  text  i  oad  from 
wbotever  itudpoint  It  it  judged,  a  Verdict  ofunttinlcd  praise 
most  be  given. 

After  a  short  introduction,  the  author  ranmhes aa  account  of 

hi'i  methods,  incidentally  alluding  to  a  remarkable  result 
ublaine<l  by  fertilising  ova  derived  from  females  reared  in  a 
dirty  locality  wi!h  «prrmaic«oa  obtained  from  inaleit  dredged  in 
the  open  sea  ;  uru!  lie  nr-st  proceeds  lo  the  detailed  consideration 
of  the  sexual  ciemcntit  and  fertilisation,  in  the  coarse  of  which 
evidence  pointing  lo  a  possible  chem^u!.lxl^  u  ad^^^lccd,  m 
what  is  termed  the  "attractive  forces  '  of  the  ova  and  ^jier 
mato/na.  The  segmentation  of  the  oosperm  is  next  con^nicred. 
The  author  remarks  that  he  has  more  ihsn  once  5;ttn  \cry 
delicate  ttmncktivc  (ihiinenl^  trob-itit;  ihe  cieavn^e-cavily  from 
one  segment  to  aiioilici  at  ilie  eAsliu^t  .su^^e^  in  ihc  formation 
of  the  former  ;  and  later  on,  in  dealing  with  the  phenomena  of 
mesenchyme  formation,  he  calls  atteittioo  to  the  significant 
fact  that  in  jroune  gpiirul.v  it  i«  counaoo  to  tod  meseacbyroe 
cclie  "nltacbedl^  one  pseudopodiun  lo  the  ectoderm,  and 
by  anotber  10  the  archenleton."  giviiw  the  impmaion 
**dut  ibcr  raciliiale  the  pioeeu  of  iBvagination."  Interest- 
ing as  are  these  facts  in  their  bearing  upon  the  general  <]ue>- 
tion  of  protoplastoic  continuity  in  the  animal  body,  they  fall 
into  insignificance  beside  that  portion  of  the  work  which  deals 
with  the  vital  phenomena  of  negmenlation  itself.  In  the  course 
of  it  the  author  remark*  that  when  studying  Ihe  phenomena 
alluded  to  "one  gels  the  impression  that  the  segments  alter- 
nately st'raC  and  rfpel  each  other,  and  that  the  highest  fiffjrce 
of  aiii.i  ■;  n  .  ccut'  whi  i\  the  nuclei  after  a  completed  sc,;nK-n- 
tation  have  obtiuned  (heir  rounded  distinct  form  and  aic  m  a 
slate  of  repose."  This  conclusion  is  reached  after  extfii-ive  and 
careful  observaiiijn,  xnd  the  (en<1rncy  of  njrrenl  n-search  in 
cyt  ji  appcu^  in  ,i.  o.  iii;i;est  :lia'  thein-ar  future  may  show 
till;  aatiiur  tu  have  licrein  tuiaiulatvd  a  gcnc/al  law. 

Dealing  nest  with  the  blastula  and  gastrula  stages,  an  apical 
disc  beari&s  a  tuft  of  long  cilia,  akin  to  that  of  the  annelid  larva, 
11  dewiibcd }  and  tbc  autbor.  having  proved  that  it  has  nothing 
lo  do  with  locomotion,  pio*i«ionally  suggests  that  il  may  be  a 
larval  sentory  organ.  The  rormatioo  oJ  calcareoot  dc)>osits  is 
recorded  to  Rrsi  occur  during  the  blasUibi itage^  and  the  <pines, 
interradial  plates,  and  spheiidl  of  (he  JtOUIg  nrchin,  are  alike 
traced  to  a  "  lirU  indication'' in  flw  lora  of  a  minute  tetra- 
hedron originated  by  the  agency  of  mesenchyme  celK  ;  and  the 
author,  after  full  consideration,  inclines  to  ihe  belief  the  "  teeth  " 
alto  "  originate  as  small  teirabednma."   The  detailed  obierva- 

I  A  Monoeraph.  by  ProT.  Hialnar  TM«I,  Meva  Acta  Kef.  Sool  Sci. 
(tjpu'.i :  Se-r,  III.  fni.  I  f;.    ,?.,.>. J 
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tiuns  incor[)oratcd  in  this  section  of  the  work  are  of  inten«^«  in- 
terest, c^jw-cially  in  their  bearing  upon  the  attemp!  of  Dr«yer 
lo  rei'.iKe  the  skclct- agenesis  of  the  echinodi-rniata  and  cei~tain 
other  invertehrated  animah  tr>  a  common  principle  of  partly 
mechanical  <.irit;in. 

The  young  urchin  i»  traced  lo  a  "lust  indication"  in  assi 
cctodermic  invagination  of  the  IMuieus,  as  previously  <U-scril>«<l 
bjr  Agassiz  and  MentschnikofT,  and  the  auihar  obacrvcs  that  the 
dite>like lac thus  formed  becomes  differentiated  into  a  "thick- 
walled  bottom,"  which  Inlays  an  important  part  in  the  develop- 
ment of  the  yonnr  nrahtoi  snd  ti  ranaining  poitioa  wbicii 
"  only  tenrea  as  a  uiid  of  analoa." 

One  very  curioiuandinlcteMincdiwovenr  wUdiia  aanoonceel 
is  that  of  a  choanO'lbgellated  condition  oftne  celts  of  the  dliated 
band  of  the  Pluteus,  which,  in  the  author'*  words,  "  curion.sljr 
remind  one  of  collar-cells  in  the  Porifera  ; "  and  it  is  not  a  lict  le 
remarkable  that  thi«  observation  should  have  been  closely 
followed  by  that  of  Franitf  that  Buischli's  so-called  "muti^-t 
vacuole  "  of  the  Choano-flagellate  lofuaoria  (C«idSi>xj](«  Miytit)  i* 
in  reality  a  delicate  membrane  conaettlng  tbe  nllar  with  m, 
specialised  sucking  vacuole. 

In  hi'i  in'rsrdnctiuj  the  author  confirms  the  surmise  of  lohannt--. 
Midler  tliai  certain  ofhis  (now  classical)  deTription*  of  Kchinoirl 
i.irv.c  were  iIimm-  <jf  L.hinctya'nK  ^u:i!l:i;  and  in  so  di-int; 
pomti  uul  thai  nbboily  ha^  in  the  nieantimc  puliUshed  anything 
on  the  development  of  that  animal.  Our  appreciation  of  ihe 
excellence  and  value  of  the  author's  wuik  may,  perhaps  be  best 
expressed  in  the  assertion  that  it  appears  to  us  in  every  fraf 
worthy  of  this  unique  association  with  that  of  the  great  fonader 
of  our  modern  comparalive  aoatomy. 


FRANCE  AND  INTERNATIONAL  TlifE. 

'T'HKEE  years  ago  M.  W  de  Nordlinj;  made  a  communication 
to  the  French  Ocojjraphical  Society  with  regard  to  a 
univonial  hone.  In  a  further  communicatioo lo tbetaine  society, 
on  April  7.  he  tnoet  tbe  cbaoget  that  have  been  made  aioce 
1SS9.  The  flate  of  Ihiflga  at  the  pretent  time  ai*  anttauiacd 
as  fellows  ;— 

( t )  The  time  of  eastern  Europe,  wMdi  dilTeia  by  oalr  OM 
minute  from  that  of  M.  Petersburg,  is  emploj^cd  in  Ruaia, 
Kuimianta,  Bulgaria,  and  Koumelia,  to  Constantinople. 

1]  The  time  of  Central  Europe  prevails  in  Sweden,  Germany, 
Austria,  llungar)',  Bosnia,  Servia  ;  and  its  adoption  it  assured 
in  Switierland,  Italy,  and  Denmark. 

(3)  Thf  lime  1/  Western  Ftirope  'Greenwich  time)  is  in 
useinllreal  Uritain.  I T  Hand,  and  Bcljjium,  and.  to  complete 
its  European  domain,  nt'eds  the  addition  o(  i-rance,  Spain, 
Poitugal.  and  Iiel  '.nd. 

Willi  lej^aiil  to  i  tance,  M,  de  N'ordling  dwelt  tin  the  fact 
that  while  civil  time  is  referred  to  th-  I'aris  meridian,  the  rail- 
way s«rvice  tuns  according  lo  Kuuen  time,  which  is  live  minutes 
behind  Paris  time.  The  French  Commission  of  1891  remarked 
apon  the  absurdity  of  this  system  in  tbe  following  woids  : — 

"  In  order  that  there  sbtmld  bt  noaadrfgoity  in  tbe  oseoftbe 
unifonn  boor  adopted,  it  wiD  be  aeeauniy  topntnacni  to  the 
curious  habit  that  exituoolj  in  France,  where  two  titpopieces 
are  seen  at  all  railway  station  hnviiig  between  (hem  a  conatant 
difference  of  five  minutes. 

"  It  is  useless  for  the  railway  Compoaiet  to  say  that  the  in- 
terior time  of  their  stations  concern  Inem  paitlcularly,  aitd  only 
refer  to  their  service  ;  only  error  and  confuioo  can  result  from 
the  system.  The  hours  of  departure  being  regulated  by  the 
interior  clock,  there  niusi  aluayi  beatcodencyloconsldcr these 
indications  as  the  most  exact. 
,  "  To  our  knowledge,  in  no  other  country  outside  our  own,  is 
this  peculiarity  found,  which  perpetuates  an  error,  and,  in  fact, 
puts  the  tra.iis  '  ehin.i  l  y  five  minutes.  ' 

"It  is  saiLi,  ■  tcinarlied  M  de  N'ordling,  "that  tbc  five 
minutes  retardation  are  rcijardcd  with  approval  by  travellers. 

"This  was  probably  true  iii  1S40,  when  one  would  only  goto 
Saint-Germain  and  \  ersailles,  bat  to-day.  when  eseiybody 
discoants  tbe  five  minutes,  they  have  lost  their  virtue,  and  only 
force  the  paaiMtger  to  make  laoessUt  CalcaktiiMis,  The  an- 
certainty  Is  liMartaaed  in  the  boffiM,  where  it  kdonbtlbl  whelhtr 
the  clock  on  the  wall  indicates  inieiior  or  exterior  time. 

"  It  it  not  only  from  a  national  point  of  view  that  this  dasl 
hour  is  vexatious,  but  also  from  an  international  point  of  view. 
In  fact,  it  renders  our  hour  absolutely  inappropriate  to  all  inter- 
national  itsage.   Suppose  Swilwtlaad  had  adopted  Paris  tisw ; 
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its  railway*  would  not  b«  lew  in  ditcord  than  our  own,  ruled  by 
Rouen  time,  and  the  princip^il  objc:;  ofihe  preieri'-lefl  iinification  ' 
would  be  lost.     At  the  prevent  time,  it  is  true,  this  cun%Li!oration 
is  only  retrrnpertii'e,  «inc>'  it  k  c^uicni  to  ihoio  wlio  have  e^e»  I 
to  :>cc,  thai  in  the  future  any  interiiAti'in.il  tiMiAry  .imalfMBMIOII  | 
will  be  based  nn  llii-  united  times  of  all  mcriili.ins.  i 

"  What  Mcrifices  would  a  limilai  a  m  a  I  una  t  ion  imijose  <.in 
France  ?  In  the  tint  place,  it  woald  ici.wti  Utc  clocks  ui  uur 
railway*  by  foar  minutes,  and  civil  time  by  nine  minute*.  Bat,  ; 
from  the  experience  furnished  by  the  law  of  March  ij,  1891, 
it  can  be  affirmed  that — were  it  not  for  the  diflierieiiGe  between  \ 
iaCertor  and  exterior  timepiece*  of  the  stations— the  reform  would 
put  ahadfly  an  perceived  by  the  public. 

**IICHaoloaiger  be  taid  that  tbe  change  implies  a  question  of 
aaliaiMll  self  respect,  since  it  is  not  to  ndopt  Eogliah  or  German 
tiflM,  but  to  take  up  a  universal  ty<»teai  ttrewly  adopted  by  the 
greater  part  of  Europe,  by  all  North  America,  and  by  a  part  of 
Asia  (Japan). 

"  It  is  true  that  the  new  system  will  be  imperfect  so  long  as 
France  will  not  adhere  to  it.     It  is  not  only  by  the  adherence  of 
France,  however,  that  lhi<  system  wil!  !i«  crnwncf!.    If  Krarvce 
wants  to    lastify    the    provisions    of  the  lSi>l    Caniiiiis',i  mcr 
of    the  Senate,   it   will   liclay   the  execution   for  .1  hun- 
dred years.    But  wc   tlo  ni>t  drlule  outs^'lvcs  with  views 
of  Ibis  kind.     Daring  the  time  of  •.^aitln^;,  our  hnmry  -ystem 
will  produce  in       r^e,-^  of  1  jirope — in  the  eyt;->  of  the  worKi  —  1 
the  Mimf  effect  .is  an  ol<l  liMiMmj;  uatuflitsc,  cncioacbiuj^  on  the  1 
public  view,  brcikin^  the  |K:r*pective  of  a  beautiful  strai(;ht  | 
avenue,  and  (lum  whicli  paiders-by  will  only  turn  with  dLii- 
planm,   la  thu  a  dignified  litaBlioB  for  Fnact  ? 

**Tlie  litsaiion  i>  nude  wene  from  ■aodwr  enue  It  bas  | 
been  Mid  that  Spain  aod  Poctup)  are  becoaioc  fiieadt  again. 
If,  aeeoidiiig  to  the  opinion  of  to-day,  th«M  two  ooantrlet  de-  | 
aire  to  anite  their  times,  it  is  probable  that,  in  order  to  avoid  a 
conflict  between  the  meridians  of  Madrid  and  Lisbon,  they  will 
lake  the  time  of  Weetcrn  Europe.  If  that  occurs  the  ifolatian 
of  France  will  be  completei 

"There  are  two  ways  of  escape  from  this  difficulty,    The  > 
6rst  is  based  on  the  question  of  legality,  and  is  that  the  ; 
Minister  of  Puhtie  WorVs  •.hall  invite  our  railway  cnmpinief  ' 
to  retard  their  clocks  by  fmr  ininulcs,  an<l  lli.it  the  Minister  of 
the  Interior  ->hall  [jresctil*  in  his  turn  that    all  the  jiuhhc 
cl'jcks  l>e  put  hack  nine  rniiuites  with  regard  to  th"  iiiL-rhli  iti 
of  farts.    This  international  anification  would  have  been  mode 
bad  not  Ihr  Inw  of  Maich  15,  1891,  been  viplated  ap  to 
now. 

"The  other  w.iy,  ami  the  ijne  altogether  more  frank  and 
dignified,  u>  thi> — that  t  rance  should  say  to  Spain,  '  Would 
you  be  willing  to  anile  our  timet?  Let  u*  adopt,  with  For- 
innl,  the  time  of  Western  Europe,  and  agree  as  tn  the  day 
when  it  shall  be  put  in  force  simltancoasly.'  If  France 
obtifaw  tiiia  nndentandloc,  it  will  have  done  more  for  the  nnifi- 
catibM  of  hours  than  any  other  nation  ;  for  each  natioa  has  only 
acttd  on  its  own  account,  while  France,  in  bringing  its  adher- 
COM^  would  bring  at  the  same  time  that  of  two  companions. 
TMa  wonild  be  at  once  the  crowning  of  the  system.  1 

"I  guarantee  that  France  would  receive  the  plaudits  of  the 
entire  world,  both  of  the  old  and  the  new,  and  in  this  question 
wethoulii,  at  the  fir'.f  oniset,  have  re^urncfl  the  pl:^ce  which  we 
gfncraily  occupy  at  the  heail  of  pru.;rcs^.  " 

The  eilitor  of  the  /  -'nc  '>i  tc«'i  A' . nf  remarks,  iti  a  fixitoote  to 
M.  <ie  N'onilin^;  >  .irlicle,  "  It  i>  I'aUe  i>a:ri  itism  that  i>  willing 
to  remain  apart  from  oth'jr  lands.  .\re  thi-  I'.iiijlish  who  do  no! 
wibh  to  adupl  i.'n:  mctrrc ->y»ti-fn,  and  the  Chinese  w  ho  built  a 
great  wall  at  their  frontier,  good  p*tr»ols .'  Acd  ate  these  tao 
etampies  so  worthy  of  a  imiration  that  our  ambition  should  be 
lu  imitate  them  by  refusing  to  accept  the  unification  of  hours. 
The  foncinainn  can  be  fnraMlaiea  in  three  ainple  propoii- 
tioos — *  I 

*■  <i)  Adopt  n  ^ncie  tinw  Ibr  nil  Fnaoe,  wltbont  hnving  tlie 
tine  in  the  interior  oTraitway  itatldns  five  minnles  behind. 

"  (2)  Adopt  the  time  known  as  that  of  Western  Europe — that 
is,  Greenwich  time,  which  is  nine  minutes  behind  I'aris  time, 
and  which  is  in  reality  the  time  of  central  FraiKe  (iiavrei  Lc 
Mans,  Tours,  Poitiers,  Angouleme,  Auch,  and  Onus). 

"(3)  (J^c  Spain  and  I'ortugal  to  adopt  this  lime." 

It  b  satiswctory  to  find  that  the  subject  of  international  lime 
is  being  *erioa?ly  con^iderc  t  in  Krance.  The  changes  required 
to  refer  the  times  to  the  ("rrcenwich  ineri'liaii  iif  so  small  that, 
btttlor  national  prejudice,  tiicy  would  doabtlcss  have  been  nude 
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long  ago.  However,  we  are  not  in  a  position  to  moralise  upon 
the  opinions  of  our  neighbours  as  to  the  adoption  of  the  time 
of  Wrsteni  Europe,  for  they  point  to  our  absurd  system  of 
weights  and  measures,  and  »  e  art  humilialed.  There  ia  little 
doubt  that  the  French  will  ad<>p:  Greenwich  time  befiwe  the 
metric  system  is  introduced  into  this  country. 


OLIGOD  VXAMIC  PHEXOMENA  OF 
LIVING  CELLS. 

A  MONO  the  botanical  papers  left  by  the  late  Prof.  Carl 
V.  Niigeli  is  a  veij  remarkable  one  bearing  the  above  title, 
which  is  now  puhli!ihr<l  in  the  Dfniiehri/t  of  the  ^-  h;i,fturn<ht 
naiMrfor  ,  h'n.ie  G^ dirrh,:!;  by  finf.  Schwcndcner  ar.rl  Prof. 
Cramer,  'i'he  ftb.,crvations  u-fcrred  to  occujiitd  the  closing 
years  of  Nai^cli's  life  Miice  iSSo, 

By  oligodynamic  phenomena  N.i^cli  means  thoic  prodaccii  by 
excessively  tinall '|uaijt UK'S  id  met  Ulio  substances  in  solution. 
The  experimeotit  were  made  cbtcliy  on  two  species  of  Spirogyra, 
S.  nitiaa  and  dubia.  If  in  water  which  is  previously  "neutral," 
!.<'.  not  pathogenic  to  Spirogyra,  a  gold  coin  coniaining  ten 
per  cent,  of  copper  is  jilaced.  the  water  acquires  the  oligooyna. 
mic  property  of  killing  the  alga,  and  ihe  poisoning  may  begin 
to  mamtat  ilaelf  in  aa  ahon  n  period  na  from  ihice  to  afat 
rarnntea.  NigcU  tatialied  himaclf  tliat  thiacHiKt  la  not  dne  to  the 
action  of  electricity  or  of  any  «imilar  force,  but  is  the  result  of 
infinitesimally  small  quantities  of  copper  dissolved  in  the  water, 
in  the  form  of  Cull,(  >,  combined  with  carbon  dioxide.  In  this 
way  one  part  of  c  ipi^cr  m  1000  million  parts  of  water  may  act 
pathogenically  on  the  .il^a.  Similar  results  were  obtained  with 
silver,  zinc,  iron,  Imd,  ami  quicksilver,  while  the  absolutely  in- 
soluble nif  ;at>  t;old  and  platinum  were  without  effect.  In  this 
way  distilled  water  is  often  poisonous  to  >|iirL)i;yra,  and  it  is  a 
reiiiarkablc  fad  that  the  poisono.N  mcials  coi«iniinic"a;e  Ihe  pro- 
perly to  j;lass  vciscls  m  which  ihey  arc  placed.  The  poisonous 
properties  of  ihi'  water  may  lie  di/iiini=hi-J  or  entirely  neutra- 
lised by  platinj;  in  the  water  paitic-es  d  so:iir  iiisnlable  solid 
substances,  such  as  s.ilphur,  ;;raplr.ic,  celiiilosc,  vvoi  d.  coal, 
silk,  wool,  &C.,  which  prcseii'  large  surface  on  which  the 
metal  is  precipitated.  For  the  »anie  reason,  while  the  alga  will 
tic  killed  if  only  a  few  filamcnls  are  present  in  the  water,  a  mndi 
larger  quantity  will  be  entirely  eninjured. 

Oligodynamic  poiaoninc  manifests  itself  in  the  living  celt  inn 
diffneDt  way  from  true  cliemical  poisoning.  In  the  former  ease 
the  cell  doci  ntt  at  oooe  lose  its  tnrgidiiy ;  the  protoplasmic 
aride  remains  for  a  time  adherent  to  the  oell-wallt  mtlc  the  spiral 
band  of  chlorophyll  deiarhes  itself  and  becomea  tmsafoimed 
into  a  solid  ma>s  sarrounding  the  rounded  nncteua  of  the  celL 
The  substance  of  the  band  swells  up,  and  presents,  on  tfaatvetae 
section,  a  cylindrical  or  oval  form.  The  pheoomenn  pnacnt 
some  resemblance,  to  tho-ic  piod-ieed  by  electricity. 

The  very  rcmaika'dc  results  here  described  are  confirmed  by 
Prof.  Cramer,  wha  has  repeated  the  experiments,  and  finds,  in 
all  essential  points,  the  pMnomena  to  fcaenble  those  obtained 
by  Nageli.  A.  \V.  B. 


UNIVERSITY  AND  EDUCATIONAL 
WTBLUGENCE. 

A  cofRSE  in  Naval  .Architecture  has  been  recently  established 
at  the  Massachusetts  Institute  of  Technology  to  provide  a 
thorough  training  in  the  theory  and  methods  of  designing  and 
building  ships,  together  with  a  study  of  the  properties  requisite 

for  "jafety  and '^'rn-l  behaviour  at  !ea,  I;  1^  intended  to  cover 
the  ••anie  ^;rnund  and  accomplish  the  sauie  re«iilts  ihe  English 
and  1' rench  jjovernmenl  srhnnH  for  Itanning  Naval  (_'un«lr«ctors. 
Like  all  the  courses  at  the  Institute  it  gives,  i.i  a  ldilian  to 
professional  am!  lechi.ical  training  and  equipment,  a  goml  scien. 
tific  and  liberal  educ  ition.  Attention  is  directed  mainly  to  the 
conslructmn  of  merchant  steamships  ;  but  some  attention  isgivcn 
to  problems  -rising;  m  the  design  of  men  of-war,  which  oflwr  at 
uacc  the  most  dctiaite  and  the  most  intricate  questions  pieien- 
ted  to  the  naval  constructor.  The  iheoiy  of  the  comtmciiion  of 
sailing  vessels  is  also  inctnded  bi  theeonne. 

Thk  IVeslmintUr  liuJ^cl  of  July  28  contains  a  record  of  the 
scholarships  obtsioed  by  boys  at  our  public  schools  during  the 
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scholastic  year  1892  93.  The  ugh  the  record  cMnot  be  regarded 
M  the  best  criterion  o(  efficiency,  owing  to  the  fact  'h.U  many 
of  ihe  NchoUrsbips  are  confined  to  certain  sehoo'  ,  'hat 
their  vaJuet  vary  coQ5ider»l»ly,  siil!  an  indication  is  <iiitaiacd  o( 
the  attentioQ  paid  by  ichools  to  dificrent  subjects.  The  highest 
number  of  science  scholarships,  four,  wm  obtained  by  Man- 
chester. Epsom  and  St.  Paul's  follow  with  time  «*ch,  and 
tbea  ChMterhoute,  Dulwich,  Shrewsbury,  and  Toabridge  with 
two  MKh.  Ill  nlhtiMtiCTi  CWioil,  Tivcrtoo^  lad  Merchant 
Tayler'f  «adt  obt*iiMd  three  icbahnhlpe.  The  following 
■diMla  olMaised  t«oi  ClliWt  HMpiial,  St.  FMPt.  Btiitnl, 
Chcfter,  Leatherheed,  Liverpool,  WolveilnnptoD,  Llrerpool 
Institute,  and  VVellin{;l)orongh. 

Tnii  v.jtc  u:  /6, 300,000  for  I'Ublic  education  in  Knijlin  i  and 
Waio  which  was  igreed  to  on  Muml.iy,  i>  llic  lar^jist  that  has 
ever  been  rcnut-stc-d  for  thai  iiurpo-c.  In  \\\s  \(>er_-ch  on  thr 
subjecl,  Mr.  Acl.ind  referred  t<i  the  si:>;|^es;i;in  t!;at  the  licthnat 
Green  Muscu;n  i'viuM  f;tr  handed  aver  lu  ihc  i.undon  County 
I'liiiiKil,  and  -iaid  lliat  if  ihi-  Council  should  dc*lrc  (o  have  the 
kite  and  tlic  Luilding  on  reav>iuble  conditions  for  educational 
purposes,  the  GoverBMcnt  wottld  be  glad  10  Belt  then  in  a 
reasonable  way. 

Mr.  R.  W.  Stewart,  Assistant  Lecturer  and  Demonstrator 
in  Physics  in  the  University  College  of  North  Wales,  Ilangor, 
has  ju*t  been  granted  the  degree  of  L>octor  of  Science  by  the 
University  of  London.  Mr.  Sttrwarl'sthciis  contained  the  results 
of  a  series  of  cx|>ci  ;iiicntal  dctcrii'.inalions  of  ;iit- ihrriiic-ciinduc- 
tivitiei  nf  iri.in  and  c  Jii|>er,  made  in  ;hc  I'hysicai  Laboratory  of 
the  University  (_ij|lc,^r  <j[  Norlli  \Valr^.  I'hc  ie%ults  arc  em- 
f>i>(Iicd  ill  a  iri  'm  iir  which  sva-  icccnliy  cuitiniunicatcd  lu  the 
Kuyal  .-Mjcic-ty  by  the  IVcsiiUnt  i  Lord  Kelvin),  and  which  has 
been  accepted  for  publication  by  (he  Council  of  the  Society. 

Tm  SrUiik  MtJScmt  ytumat  njs  ihait  wvenil  changes  have 
xeeenlly  taken  pL-tce  in  the  teaching stalT of  St.  Bartholomew's 
Medical  School.  Among  them  we  note  that  l>r.  F.  D.  Chat- 
Uwav  has  been  elected  to  the  Demonstratonhip  of  Chemistry  ; 
Mid  ifr.  Alfred  Howard  has  l>ecn  appointed  to  the  Assistant 
Demonstratorship.  Mr.  j.  S.  Kdkins,  at  pre.-ient  (George 
Henry  Lewis  student,  and  late  .Senior  Demjnstraiur  of  I'nysi 
ology  at  Owen»  College,  Maocheater,  has  been  elected 
Oenoiiitfator  «f  Pbyiiolocy. 

Mr.  D.  T.  Macuocgal  been  appointed  Instnictor  la 
Vegetable  Physiology  at  the  University  of  Miuaesota. 


SCIENTIFIC  SERIALS. 

Tht  QuarUrt/  f>>itrna!  aj  Afytwttfieai  SatHtt,  for 
itoi,  contaiM  s—Oa  the  aoqiholofy  and  phyntalogy  oT  tfie 
bnun  and  aeme-oigaas  of  Utnulw,  by  Dr.  w.  Patten  (Platea 
1  to 5).  Some  two  years  ago  the  author  published  a  paper  in  the 
Qmarttrtf  JfemrtMl  of  Aticr^icopual  ScicHif  calling  aticntiua  to 
many  striking  rctemblances  between  Arachnids  and  Vertebrates, 
and  maintainiiq;  that  the  latter  are  descended  from  a  great  group 
of  the  former,  in  which  he  included  the  .^raclint  f  s,  f  rilobi'tjs. 
and  Mcrostomata.  .\ltention  was  called  to  the  evidences  ol 
rclationshi,-)  as  sh-nvn  in  the  iovaglnatiorn  \\hich  in  ui  ccli  t;iv< 
rise  lolbc  ui'tR  ^;ari,di.i,  and  in  scorpion-,  -ui  1  Liinuiiis  litcoaiLi  j 
extensive  as  tn  enfidd  ii>t  «nly  the  o|itic  .j,i:j,;lia  but  the  eye* 
and  t tie  lutebr.uii  a,  well  .\  ceitdual  vcs.^.lt-  is  ihiis  formed, 
from  the  liuor  o!  wincli  atitc  the  itirvbiaiii  itiiJ  ihu  uptic  gaoglia, 
and  tf  oiii  ihc  1  n  if  a  tubular  outgrowth,  at  the  end  of  which  lie 
the  tuvcrttid  rc4inas  of  the  parietal  eye.  Such  a  condition  is  lu 
be  found  only  in  Aradtnida  and  Vencbfatei^  and  the  author 
think*  it  afford*  a*  tiuttworthv  cvideme  of  telattonatuD  as  the 
pmenee  of  ft  notochord  or  of  gill<iliti.  Other  iebiMnBbi{ia 
were  indieated  between  the  lateral  eyet  In  Limidiia  and  Vorte- 
bratei,  between  the  cariilaginon*  eiulocraniam  in  Anduuda,  and 
the  pritnordial cranium  of  Vsfiebrates,  between theMbnenralrod 
in  icorptoiis  and  the  noiochord»  and  in  the  correspondence  be- 
tween the  neuromeres  and  nerves  in  Arachnids  and  Verte- 
bateti  To  this  long  array  of  evidence  the  author  now 
adde  others :  identifying  nearly  all  the  important  lobes  and 
eatritiea  characuiiitic  ot  the  Vertebrate  fbiebiain  in  the  fore« 
b«aia  of  Liamdiia ;  abowingthat  the  eenal  tenie-oifam  an  gns- 
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tatory,  and  ccrtespond  to  the  supra-branchial  sense  organs  u:' 
\'crtebratcs,  and  dcstribjug  a  retisarkable  organ  in  Limulus, 
uhicli  has  all  the  characteristic  morphologicid  fcMnres  of  the 
olfactory  oigans  in  Vertebrates.    The  author  bellcvea  that  U 
may  now  be  regarded  as  btyond  fUf  renannaWr  dnnbt  that  fha 
Vertebrate*  are  dcecended  mn  the  Andialda.    The  very  i» 
teratlng  pahannlnlMicai  nipect  of  Ae  tnbject  is  promised  in  a 
separate  memoir.— On  die  finetuw  «f  the  pharyngeal  bare  of 
Ampbioxus,  by  Dr.  W.  Blaxland  Benham  ^riatrs  6  and  7), 
gives  a  detailed  account  of  the  tongue    or  secondary)  bar 
m  Amphioaiiv  and  inatitntea  n  comparison  between  it  and 
the  pnnuuy  her,  and  there  is  a  rlsumi  of  the  observations 
of  recent  observers  and  an  account  of  certain  aboortnal 
bars.  — On  the  perivisceral  cavity  in  Ciona,  by  A.  II,  L.  N'cw- 
sicad,  l'>.  A.  (I'SateSl.     The  author  found  (l),  that  there  are 
no  communications  between  the  iierivisccral  cavity  and  the 
atrial  caviiy  (such  .is  were  described  by  Kupffer,  thmij»h  denied 
by  koiKc)  ;        th:U  dehr^iie  coiniHi:nicali(ins  cjist  between  tile 
pcrivisccr.il  easily  aad  the  pharynx,  and  :is  these  openinijs  occur 
in  tlie  saiiie  pi>i.ition  as  the  onticcs  i.icscribed  l;y  Kupfler,  it  is 
probable  that  the  supposition  oi  van  Hencden  and  lulca  U 
correci,  thai  the  orifices  observed  by  KupHer  open  into  the  peri- 
visceral and  not  into  the  atrial  cavity.    The  perivisceral  cavity 
is  regarded  as  a  specially  modified  epicardiaoi,  wluch  baa  b^ 
come  greatly  eolaiged,--On  thn  early  stages  in  the  develop- 
ninntof /^^iriiyimi  w#A«MU«ilh  a  short  essay  en  the  frog- 
mentatian  of  the  Naeleas,  by  Dr.  Sydney  T.  Hiduon  (Plate  9). 
In  this  |>aper  we  have  first  an  account  of  the  early  stages  of  the 
development  of  Dislichfffora  iMiuea  from  material  collected 
by  the  author  in  North  Celebes  and  by  Prof.  Hoddon  in  Torre* 
Straits  ;  then  an  account  of  the  formation  of  the  germinal  layers 
in  the  Cuelenterata.    A  sketch  of  the  developmental  histories,  «« 
known  up  to  the  present,  is  given,  with  the  typical  invaginatc 
gostrula  at  one  end  and  the  multinucleated  plosmodium  at  the 
other  ;  and,  lastly,  the  important  question  of  the  "  fragmenta- 
tion ■■  of  the  Oosperm  nucleus  is  very  ably  and  judiciously  dis- 
cussed, the  following  cc»iKlusi(in>  from  the  evidence  adduced 
being  drawn  :  (l)  Fragmentation  of  the  nuclens  is  a  normal 
method  of  nuclear  division,  and  IS  no-,  always  a  i'l^ix  of  patho 
logical  change  ;  (3)  in  many  casr>  vvhctc  the  nucleus  ik  sup- 
posed to  di^appear,  there  is,  as  a  matter  of  fact,  only  a  minute 
(raginentadon  ;  (3)  that  Ua^mcniation  only  occurs  when  there 
is  no  cell  division  ;  and  (4}  that  koryokinetic  division  nf  the 
nuclei  is  caused  by  the  forces  is  the  cell  protoplasm  wUdiMM 
about  the  division  «f  the  qrtoptasat.  The  phoiomann  of  plnn- 
polar  roitom  may  afford  examples  of  intermediate  types. 

/.'.■( /.V,'r;i  ./•■  t A:  t.i.  r/tif  /.'.y-.j.V  ..->  /iV/;i./J(^,  No  5. — On  nega- 
tive hydios.iaiic  pi<t>&u[ci,co»t£nu<:dj,by  U.  Von  der  Meosbnigghe. 
A  test-tube  i»  completely  filled  with  water,  and  another,  with 
thin  walls  and  a  little  oarrower,  is  plunged  into  it  to  abont  half 
the  depth.  On  inwtiig  the  two  tubes  the  smaller  one  rises 
thiougB  the  water  tn  the  other  in  spite  of  gravitation,  owing  to 
the  sndlon  exerted  by  the  water,  whose  internal  pressure  is  less 
than  that  of  the  atmosphere.  If  a  tube  of  paper  or  of  waxed  silk 
be  substituted  fur  the  smaller  teat*tabe,  the  flexible  tube  is  flat- 
tened u  hen  plunged  down  iotto  the  Other,  bat  regains  its  circaiar 
section  on  placing  the  system  npiide  down.  Just  as  it  is  possi- 
ble to  subject  a  large  ve<sel  to  ait  ettormous  internal  pressure  by 
ordinary  hydrostatic  pressure,  so  it  is  possible,  on  ih*"  other  hand, 
to  subject  it  to  a  corresponding  external  pressure  by  inverting 
the  hydrostatic  lube.  — Researches  nn  mfinncail)  n  derivatives, 
by  Louis  Henry  (continued),  d  Ins  contains  an  account  of  the 
mono  chloric,  mono-bromic,  and  niono.io..fic  oxides  of  methyl.-  — 
Contributi.iii  to  the  study  of  tru.liin'.isis.by  I'r.  I'aul  Ccrlonlainc. 
A  study  ol  soii.e  cases  of  the  ejJiJcnuc  of  Hersial,  neat  Licge.iii 
latiuary,  led  Kj  the  following  conclu-dons.  Ai  soon  as  the  infected 
iiicat  is  introduced  into  the  system,  the  cyitj  aie  destroyed,  and 
the  laiva;  liberated  in  the  stomach,  whence  they  pass  after  S0(ne 
time  into  the  iniesline.  There  they  grow  rapidly,  and  fecunda- 
tiontakcsplaoeintbeinletthteallertne  second  day  of  infection. 
The  Bsales  are  then  eapelled  from  the  system,  and  many  of  the 
females  penetrate  the  walls  of  the  intestine  and  even  enter  the 
mesentery,  where  they  prudnce  offspring  after  the  sixth  day  of 
infection.  TbUi  penetration  of  the  walls  of  the  intestine  gives  its 
peculiarly  fatal  character  to  trichinosis.  The  young  entotoa  are 
dissiminaied  throughout  the  system  by  the  lymphatic  vessels, 
which  carry  them  into  the  blood.  Owing  to  their  small  size  they 
penetraM  into  the  Gapillniies»  and  proonoe  congestion  of  the 
,  blood'VceicUnQdosdnnui.  Death  is  oAendnetn  what  i 
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to  a  aamatioD  of  tho  rotpiiatocy  noiclcs.  fpiodiicing  u- 
fbyxio 

rriiir^mtt  Atmalm  der  FluaA  mmd  Otmie,  No.  7  — On 
the  »peciAc  iMOlt  of  0amet  of  variont  eonpodtionv,  by  A. 
Wiakelouuia.  The  specific  hoait  of  tb«  wriooi  oonstiincatt  of 
diieitttt  ^MM«  were  calcniated  or  experimcotatly  determined, 
and  thoae  of  the  glM<e<  made  up  of  them  were  calculated  by 
Wostyn't  law,  according  to  which  a  specific  heat  of  a  compound 
is  obtainc'l  by  adding  together  the  productsof  the  specific  heats, 
the  atomic  wri^hls,  and  the  number  of  atoms  of  the  elements 
Containeil  in  the  compound,  and  dU'idms;t>v  tlie^s-.im  of  the  pro- 
ducts of  ;hc  atomic  wfiyhtN  ami  niitiiht-rs  lit  jitDrtit,  On  loin- 
paring  the  v,iliie>  thui  r:)lcul.ited  with  lhL^^c  foun'l  l-y  experiment, 
It  was  found  that  they  a;;recil  to  within  one  jier  ecu'., — i  >n  a  5'jr- 
bce  ctmneclcd  with  the  oletlric  proper tii.<  nf  tourmaline  : 
therniodynaiiiiti  of  tourmaline  and  the  mechanical  theory  of 
muscular  cootracuon  ;  anil  molecular  theory  of  piejo  electric 
ami  pyro-electric  phenomena,  by  E.  Kiecke.  The  author  makes 
the  attempt  of  formulating  a  thermodynamical  theory  of  rcuicn- 
lar  coDtraction,  and  investigates  its  connection  with  the  pyroelec- 
tric  phenomena  of  totmnaline.  He  amvcs  at  a  formula  in  which 
the  atalo  of  the  aoado  oaa  bo  oafumJ  by  two  variabtaa  ooljr, 
the  leinpeiilitto  wuA  Om  tCMioa.— CoHceinin^  :he  (hcofy  of 
electric  osaMaliooB  ia  wfra^  }tf  A.  EIms.  The  author  ihow* 
that  the  Hertdan  ondllatiottt  0107  tie  eampletety  explained  on 
ibe  older  electromagnetic  theory,  without  reference  to  Maxwell's 
amplifications.  He  does  not  ootend  that  Maxwell's  theory  is 
lopcrfltioas,  but  finds  out  how  far  the  older  theory  is  capable  of 
proceeding  withoot  having  recourse  to  Maxwell's  conceptions. — 
Objective  repre<.er)ralion  of  Herti's  cs^ierimcnts,  and  the  fiiRh 
tension  actiimuhilor,  liy  I.,  /ehnder.  A  coUcct;on  of  I'ractical 
hints  for  the  performance  of  oscill.'il ion  etperimenis  l>y  niean^of 
the  (joo  Cell  I'lant''  accumul.itor.  — IJon'.nt.utions  to  the  t  heory  of 
>ccond.iry  batteries,  by  Fran?  Slreintr,  \Vi!h  comparatively  low 
current  densities,  thi;  rc'^utancc  durini^  dr^charije  attain*  a  iiiaxi. 
muni.  As  the  current  inctcaiics,  the  rc!>isiance  vl  ,wly  falU  to  a 
value  equal  to  that  in  open  circuit,  and  falls  still  further  at  higher 
cnireot  strencUu.  — On  the  determination  of  the  length  of  a 
loianoid,  bgr  F.  Himtedt  Contrarjr  to  Hejrdireiler'*  opinion, 
the  taofth  aad  ndins  of  a  solenoid  as  <k(ermined  by  its  ekotro' 
mnctw  ciiNt ««  aot  apfwcckWy  diftfcnt  from  meir  fleooMt- 
licdfjr  ealctthted  valves. 

In  the  /i^iantiu!  f,.;-,-//<-  for  June  Mr,  R.  H.  Truehasapaper 
00  the  development  uf  the  caryopsis,  which  supports  the  ordinary 
view  respecting  the  formation  of  the  fruit  in  grasses.  Prof. 
Atkinson  continue*  his  account  of  the  biology  of  the  organism 
which  causes  the  tubercles  on  the  rr>ots  of  Leguroinosa;. 

In  the  JoumAt  of  Botany  for  July,  Mr,  \.  H.  Rendle  de- 
scribes ."xn  I  li^;iirc»  .1  caw  of  tlie  produciir,n  of  ti.ificrs  within  a 
tuber  in  the  }x>tato.  Vet  two  more  "species"  are  added  to 
the  long  Hit  of  Britiih  Huracia  bjr  Mcssis.  E.  P.  and  W.  R. 
Linton,  //  tnstalts  and  ortaJtns*. 

It«  the  \  ;(.':  '  (iii  >  ,ia{(  Sotanito  llaliano  for  July  is  »  ;.i-iper  by 
Sig.  E.  Haroni  <,x\  ihe  anomalous  geoas  A'fAi/ea,  which  he  pre- 
fers to  placL-  in  the  order  Liliaceae  and  tribe  Asparagca-.  rather 
than  in  the  Aracea:.  The  minute  structure  of  kohtira  jafvnica 
is  described,  and  the  mode  of  pollination,  which  appears  to  be 
effected  partly  by  insects,  but  largely  by  snails,  and  even  by  j 
Spiders. 

ThK  FtuUftiHO  dtlla  SiH  ulit  Hotaniia  Ualiana,  No?.  5-7,  are 
largely  occupied  by  papers  chiefly  interestint;  to  Italian 
botanists,  In  s  iditioo,  Sig.  A.  Daldacci  has  some  oUseivations 
on  the  ■syrnpolial  branching  in  Symphytum  and  in  other 
Borragioeie,  and  on  the  mode  of  branching  in  the 
Apocyaaoeie,  which  appeara  to  be  also  sympodial.  Sig.  U. 
Brill  canmeflUca  the  fossil  Mo-'ci  sod  liepaticx  found  in  a 
loality  wiihta  tha  Roman  tmrilory.  Si(.  C.  Acqoa  describes 
the  mode  of  fbnnatioo  of  the  wnll  in  (lie  growth  of  the  pollen- 
tabe  of  I'inca  nttjor,  wbich  prcaems  »  Strang  leiemblance  to 
ikst  described  by  Boicalioni  in  tho  aerial  hairs  of  Lavitra.  ' 
Sig.  C.  Msssaloogo  has  several  papers  on  galls. 
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Rojpat  S«cl«t7,  Jane  f.— "On  the  Cotonrs  of  Sky 
lieht.  Son  Light*  Cload  IJght  and  Candle  LighL"  By 
Caplain  W.de  W.  Abney,  C.B.,  D.CU,  F,R.S..  P,R.A.S. 
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The  author  has  made  Wveral  comparisons  of  the  above  lights 
throughout  the  different  parts  of  their  spectra,  and  has  been 
able  to  verify  their  correctness  by  means  of  template*  rot-itinj; 
in  the  spectrum  of  electric  light,  as  described  in  Part  II.. 
"Colour  f'hotomr'n',"  Phil.  Trans.,  1889.  It  seemed, 
howevvr,  that  :t  w  uld  be  useful  if  the  colours  of  the^c  lijjlfts 
could  be  CJtpicsscd  in  bingle  wave-lengths,  tof;eiher  with  the 
amount  of  added  vtand.ud  x»hite  light,  the  Intler  liein;^:  ex- 
pres*«!  in  terms  of  the  luminosity  of  the  dominant  colour,  in 
.ic<-->rdance  with  the  tuci liod hroogu  beltBH  the  Roytl  Societf 

in  I  roc  Koy.  Si>t.,  1891.  i 

When  measuring  light  from  the  ^\y,  a  beam  frf  in  "he  zenith 
or  other  desireil  part  was  reflected  ibioujjh  a  blackened  labc  into 
a  darkened  room  in  which  the  colour  patch  apparatus  ("Coloor 
Photometry,"  Abney  aad  Fetling,  1886)  was  pttced,  and  the 
insane  of  Ihe  end  of  the  inbe  was  fecnssed  on  to  the  tiont  s«r- 
face  of  a  enbe,  the  Iroot  snrfecc  of  which  was  canted  with  tine 
j  while,  iu  background  beiitg  Mack  velvet.  The  patch  of  colonc 
from  the  apparatus  wai  also  thiown  00  the  cube.  A  rod  placed 
in  the  petns  of  the  two  bceac  caebled  the  sky  light  and  tho 
speetrmn  eelonr  to  be  examined  aide  by  side.  The  slit  in  the 
speclrnm  wns  tin  arljustable  one  10  that  any  intensity  of  coloar 
within  litnitii  wciiild  fall  on  the  cube.  A  beam  of  while  tight 
reflected  from  the  fu'it  surface  of  the  first  pri<m  was  a);ain  re- 
flected from  the  surface  of  a  thin  prism  on  to  the  cuht-,  a  rod 
placed  in  its  path  cast  a  shadow  on  that  part  ilbirn  natril  by 
the  sky  light,  and  by  suitable  adjustment  the  bonndincs  of  the 
two  shadows  wrre  endued  to  exactly  coincide.  I  he  crylour  was 
thus  diluted  with  white  light,  and  rotating  sectcr'i,  described  in 
other  papers,  being  placed  in  the  path  of  the  «liiie  hcim, 
cnabfed  the  dilution  to  be  regulated. 

Sky  Light. — On  June  27,  i89J,  at  2,30  p.m.,  the  .^ky  wa*  a 
good  blue,  but  not  a  dark  blue,  and  peihaps  rather  milky.  The 
slit  was  moved  into  the  part  of  the  spectrum  which  appeared  to 
be  near  the  dominant  coloor.  Tite  colour  was  dilnlM  to  no- 
proximately  the  required  amooot.  The  sHt  wsssbiftfd  endllic 
dUnlioa  nllafcd  imut  the  two  eolonts  mode  n  perfcet  match.  It 
was  fonnd  that  «a  the  stnndaid  scale  of  the  speclrnm  the  domi- 
nant coloar  was  represented  by  lltrh,  whin  is  x  4800.  The 
mean  valae  of  the  sector  aperture  was  33*,  end  recollecting  that 
the  Hectors  are  double  sector*  the  comparison  has  to  be  made 
with  180*.  The  next  operation  was  to  compare  the  luminosity 
of  the  whole  beam  of  while  light  with  that  of  the  colour.  The 
sectors  still  remained  in  the  white  ;  the  sky  light  was  cot  off, 
and  the  rod  altered  till  the  colour  and  the  white  were  alongside 
each  other  with  the  boundaries  of  the  sliad.iws  touching-  I  hc 
luminosities  of  the  two  were  compared,  and  it  was  (ound  that 
the  aperture  of  tte  sector  w.is  \.\  ,  .As  it  re  juired  32'  of  white 
to  make  the  dihilinn  of  the  coloar,  it  follows  that  J3/I4«  or 
3  2S6,  parts  of  wiiir  were  required  todil«t«  i  put  of  the  blue. 
This  may  be  expressed  thus — 

Shy  light  i-  A  4800  ^  Vftt. 

On  July  4,  iS^a^  at  mid'daT,lhe  same  proeedtue  was  adopted, 
and  toe  dominant  wave  length  was  again  A  4800.  In  thi*  case 
the  amonat  of  added  w  hite  was  thus — 

Sky  light  ~  \  4800  -f  31W  ; 

in  other  Wi  lli  .,  the  -ky  was  iinsre  milky. 

At  4  p.m.  on  the  'nnie  d.^y  tde  s!:y  to  the  east,  and  about 
jo  at,, JVC  the  h-  I  :.  on,  wa-  evidently  shghtly  greener,  and  it 
wEi^  fuunU  that  Ihe  colour  agreed  with  scale  No.  39'6  01  a 
4834,  and  that  It  nqnired  three  paru  of  while  to  be  Bixed 
with  it. 

.Sky  light  =  A  4834  4-  3\V. 

On  other  days,  when  fh»  light  of  the  portion  of  the  iky  near 
the  zone  of  maxiin\:ni  pobirisntionthe dominant  wave  length  was 
found  to  be  between  lhe<e  two  limits,  and  was  never  fousd 
bluer,  and  the  smalleit  admiilwe  of  white  light  was  tomd  to 

be  I  "9. 

F  rom  these  measures  it  may  be  caadndcd  Oat  the  domiaani 
colour  of  a  blue  >ky  i*  a  4800. 

Amongst  artists'  it  ia  aot  nneomawa  to  cmploir  cobalt  to 
render  this  coloar,  and  in  many  insiaoees  this  is  mfaicd  with 
Chinese  white. 

The  dominant  eolonr  of  cobalt  was  fornid  to  be  at  scale  Mo. 
S9,  or  A  ^13,  when  itlnmhiBted  by  ondtaaiyday  light,  whence 
it  seeaa  Ihat,  aa  far  ac  oolovr  it  conccnwd,  it  is  alagolariy  fit  for 
ihopBrpote. 

San  light  was  crmparcd  in  the  saoke  muaar,  hat  the  beam 
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wa«  reflected  Trom  the  surface  of  a  prisnci  into  a  dark  room,  ami  | 
again  diminished  in  inieositjr  bjr  plnctDg  in  iu  path  rotating  I 
•eeton  with  wiy  nnrrow  npertwtc  j 

Near  miH-day  on  July  8  the  tm  was  very  clear,  the  sky  beinc 
free  from  cloud*,  and  a  stnon^b  wind  blowing  from  the  west. 
Twii  ^epsratc  tft?  nf  measnm  were  made  with  an  in'f rrnl  of  .in 
h<Ji:r  lict'.vccn  cic!'.  It  wat  found  that  thedot;iinanl  colour  was 
A  4SS;  ;n  tidih  f:i'-<:5,  nnd  in  the  fir«f  Sft  it  dili-.lcd  wiih 
S'4>  '  t  wliitr,  nr'jl  m  the  oilier  with  s  14  of  while.  This  inili 
cate-  th;M  'iun  h^ht  i:iir;!nin» --Ilghtty  more  green-blue  rays  than 
the  iii^lif  rinittr.l  from  ihc  crater  of  the  positive  pole  of  the 
electric  light.  l  hi.s  agtei'v  wi'h  the  >i;->ectnim  measures  made 
in  "Colour  rhoiomciry. " 

C',»i(i  lixfil  was  next  luaichcd  un  aay»  in  which  the  skv  was 
overcast.  A  comparison  of  the  general  light  of  tlWM«lll  WW 
•II  that  was  attempted,  and  near  mid-day. 

It  wna  found  tint  tl  leqwfcd  I  part  of  ^4864  dilvtad  with 

i*5  pam  of  while  to  maice  a  maldi.  It  will  he  seen  that  the 
ominani  colour  of  cloud  light  lie»  between  that  of  the  dif  end 
of  the  son,  as  might  be  expected,  and  if  decidedly  whiter  than 
the  sky,  at  might  alio  be  anticipaitecl. 

Various  comparitoos  of  suosel  colours  have  been  made,  and 
found  to  range  from  X  6300  up  to  A  4800  ;  in  some  cases  it  was 
necessary  to  match  by  means  of  complementary  colours. 

The  light  from  a  paraffin  candle  it  was  fonnd  could  be  very 
closely  matched  with  D  sodium  tight.  The  equation  any  be 
expressed  as  follows  :— 

Candle  light  -  X  5880  4>  0-4 W. 

The  amount  of  added  white  varied  from  o°i  to  o°5.  and  it  is 
in  this  part  of  the  s^ctnim  that  a  large  number  of  separate 
•hierartiemnn  required  in  order  to  get  a  good  and  fahljr  trust- 
worthy mean. 

June  15.— "Some  of  the  Effects  and  Chemical  Changes  of 
Sugar  injected  into  a  Vein."    By  Vaoghan  Harley,  M.D., 
Teacher  of  Chemical  Pathology,  University  College,  London,  I 
and  Grocer   Research  Scholar.     Communicated  by  George 
Hatley.  M.D..  F.R.S. 

When  10  gmtn's  nf  ^rapc  ?agar  per  kilo,  of  bculy-wfi^jh'.  of  a 
dog  are  injected  into  a  vein  ^nd  elimination  by  !hc  kidneys  ))re- 
venterl,  the  suijar  no  rupidly  disappears  from  ihe  circul.niing 
M(kh1  ii  reached  ihe  normal  qumti'.y  within  six  hours. 

The  qu.mtity  of  glycogen  in  the  liver  and  muscle>  is  not 
markedly  increased. 

The  .iinonnt  of  lictic  acid  in  the  blood  is  incrcnscd  to  ^o 
inaiked  a  depree  -.is  in  some  cmcs  !o  be  more  than  the  quantity 
ol  Sugar.  Ttic  greatest  asnoant  of  lactic  acid  is  fouoil  ia  the 
liver.  Alcohol,  acetose,  and  aceto-acetic  acid  are  also  present 
in  the  blood  after  the  introduction  of  the  sugar.  There  is  no 
tncreme  in  the  «|mntity  of  nmmoaia  in  the  fatood. 

The  intiwtnetioa  of  the  lagir  eanaei  marked  diitiri»iiee  of 
the  nervoui  ayitem,  shown  by  the  nppearance  of  muaenlar 
spaami,  hurried  breathing,  and  fiwuly  coma.  These  are 
probably  due  to  some  of  the  products  derived  from  the  break* 
ing  down  of  the  sugar  molecules  acting  as  a  poison,  which  by 
fnriher  Itrcaking  up  into  otlier  subitaoces  becoase  luirmleu  and 
the  anlmnla  reeever. 

"Sludifs  in  the  Morphology  of  Spore-producing  Members. 
Part  I.  Eqnisetineic  and  Lroopodinew."  B*  F.  O.  Sower, 
D.Sc,  F.K.S.,  Regius  Prafaiaor  of  BoUny  «i  the  Uoivenity 

of  Glasgow. 

The  first  papcs  arc  ilcvo'.ed  to  the  lUscussion  of  points  of 
general  morphology  of  the  spumphyte,  as  ii  is  seen  in  .iichc- 
goniate  plants,  touether  with  .1  sketch  of  the  history  of  opinion 
as  to  the  morphological  "dignity  "  of  ihe  spuiiingia,  and  thcti  1 
relation  to  the  parts  (usually  sporophylls)  which  bear  them.  The  ' 
position  of  Gocbel  Is  adopted,  that  sporangia  are  as  much  organs,  . 
MM*  grmtm,  n  are  sboeti,  rooiSi       no  matter  where  th^  nmy 
he  seated. 

It  is  cmtomaty  to  assume  that  the  oatogeuy  will  serve 
as  n  guide  to  the  history  of  descent  fai  plants  as  in  animals. 

Asnpplled  in  detail  to  the  spomphytr  (generation  this  assumption 
cannot  be  upheld  :  for  the  cnncliisior.i  drawn  from  wide  com- 
pnriaol  would  he  directly  antaconisiic  to  inch  a  history.  The 
young  tpoiophyte  nf  a  fern  first  forms  follagn  l«a««,  stem,  and 
roots  ;  only  after  a  considerable  period  are  sporangia  produced. 
On  the  recapitulation  theory  it  would  be  concluded  from  this 
that  the  T^etaiive  system  was  the  first  to  appear,  while 
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sporangia  were  of  subsequent  origin,  and  it  mi|;h!  further  be 
held  that  sporophylls  are  metamorphosed  fnlu^e  leaves.  Bat 
the  whole  comparative  study  of  the  sporophyte  of  lower  form* 
IcarU  to  the  opposite  ccinc!u";!on  :  spore- production  w.is  the  first 
t.lVice  of  ihe  sp  irophyle,  :i.nd  if  the  lower  iiryophyla  really  illos- 
traic  the  mode  of  ori(;in  of  the  sporophyte,  '.lie  product  ion  of 
spores  preceded  the  existence  of  a  vegctalivc  system  ol  the 
sporophyte,  and  has  a]>pareTit1y  been  a  eonstani  ly  recurring evoit 
throuphoiil  evolution.  It  mus'  therefore  be  tonchidr>i  that  ihc 
history  of  ihe  ontopmy  does  not  truly  recapitul.ilc  ihc  history  of 
the  descent  .is  rcj^nrds  the  neutral  ;;cneralion  :  the  sporophyte 
is,  in  fact,  an  inlcicalated  phase  whivb  lias  acquired  vegetative 
characters.  Comparative  study  of  the  Biyopbyta  leads  to  Ihe 
conclusion  that  Ihe  whole  vegetative  region  was  the  result  of 
progrsMiue  stesiliiation  of  potentially  iporofeaew  tlmiKa. 

A  briefreffewef  the  prugresi  of  thb  slerilimtion  aa  it  has 
already  been  re  cognised  among  the  Bryophyta  i*  next  given ;  it 
is  pointed  out  that  («)  the  stenlisation  may  involve  Ihe  whole 
thickness  of  the  sporophyte,  in  the  formation  of  the  seta,  or 
(I)  it  may  make  itself  apparent  only  in  individual  cells  of  the 
sporogonial  head  (elaters).  But  the  Bryophyta  are  clearly 
marked  from  vascular  plants  by  two  characters  :  (1)  the  absence 
of  appendicular  organs ;  '2)  the  «ing!e  continuoiK  archesp<">riam. 

There  are,  at  le.-xst,  three  possible  ways  in  which  plan  v  with 
numerous  s?paratc  archc>.poria  may  have  ori^jinatcd  from  pLinls 
of  some  liryophytic  type:  (I  J  Ky  brancliini;  ichorisis)  of  a 
sporogonial  head  ■,  i2)  by  formaiion  of  tntiicly  new  arcbesporia, 
having  no  dircci  connection  by  descent  from  pre-eriitcnt  OSM*  ; 
(3)  by  pattitinning  of  a  continuous  archesporium. 

The  frequent  pre-eiice  of  synangia  in  cuspJran^;^ate  Vascular 
CryptogAuis  suggests  cither  coalescence  accu(ii|«nying  reduction 
in  a  descending  series,  or  partitioning  by  means  of  septa  is  aa 
ascending  series ;  the  first  question  in  connection  with  lodt 
synangia  will  be  whether  in  any  oatonl  sequence  of  Vascabir 
Cryptogams  the  progression  from  a  non' septate  to  a  septate 
condition  can  be  traced  ;  or  the  converse.  Though  the  facts 
at  hand  do  not  amount  to  an  actual  demonstration,  the  Lyoo* 
podinese  and  their  allies  are  believed  ic  be  an  ascending  series, 
and  they  are  «een  to  supply  important  evidence.  Phylloghssumtt 
l.ytofoJium,  and  SttagtufUa,  LtptJo^lrndron,  and  the  Psilotace* 
show  natural  affinities.    To  this  series  Isorta  may  be  added. 

As  recurxls  the  spoTanf»in,  there  can  b*  no  doubt  of  the 
homciloj;y  of  the  sporanpium  of  rhy:l-\;:<"^tum,  l.y(ef«<iium, 
Stl<ti:iiii-!l.i,  and  / r*i,/'iV.v»/./rii//.  Within  the  genus  Lyr<<podium 
ditferciiccs  of  detail  have  been  otiserved  analogous  to  such 
diffi'renccs  as  woulii  result  in  the  (.rorhsction  Of  tuore  bulky 
sporanp.in.  such  as  those  of  /f/<. rr'j  .'f'.'K  and  ItctUt,  though 
it  \%  i!uc  these  differences  are  not  so  extensive.  In  these 
very  large  sporangia  trabeculs  are  found,  as  rods  or  plates  of 
sterile  tissue,  which  may  project  far  upwards  into  the  sporaagial 
canty  {IjfiJ^JtmJron^.  or  may  extend  the  whole  way  throufh 
It  to  the  upper  wall  {JsoeUs).  In  the  latter  case  it  has  been 
shown  by  Goabcl  that  the  trabeculje  are  Ihe  resalt  of  diHocoll- 
atioo  of  a  potential  ardhesporium,  part  of  which  is  sterilised  nad 
fonnt  Ihe  trabecultv. 

The  next  step  is  to  the  Psilotaceie  ;  and  the  first  (jueslioa  is 
that  of  the  real  nature  of  the  synanglom  in  ihe^e  plants. 
Sections  both  of  Psilatum  and  Tmcifttritf  show  the  synanj;initi 
to  originate  below  the  apex  of  the  sporangiophore,  and  from  its 
upper  surface,  in  a  manner  very  simila'  to  the  sp-irangmm  of 
Isftlts.  The  form  nf  th<>  yonrif;  synangiym  rr?*mblev  that  of 
the  sporariKHtm  of  I  ,^ui.-.i--n,i!,'r,,  wilh  winch  (;cnus  also  there 
is  exlraortlinaty  an.atomical  similarity.  The  s<rpuim  is  similar 
in  Us  origin  lo  ihc  sporogenoai  m.a.s-scs,  and  is  not  at  first  dis- 
tin^juishablc  from  them  ;  in  this  respect  ii  also  resembles 
It  would  thus  .ippear  that  the  whole  synanj;iuni  is  compilable 
in  origin  an4  position,  in  the  broad  lines  of  development,  and 
in  function  to  the  sporangia  of  other  LycopodSi  ^tut  is,*Mftat9 
compnrahU  with  a  nCM-tfftate  hody, 

Tmfsiftteris  appears  to  be  a  variable  plant  nsicgnids  Hm  iavm 
•nd  stractore  of  its  synangia ;  there  is,  however,  some  method 
ia  its  iiregwlarides ;  smaller  ^mmgia  of  simpler  form  and 
structure  are  ftmad  at  the  Ifmiu  of  hs  ferdle  semes,  while  about 
the  middle  of  it  synangia  have  been  found  wilh  three  locisli, 
corresponding  to  those  of  PAtoium.  Examination  of  tboee 
of  simpler  form  shows  thai  they  may  be  only  partially  ttftat*,  «r 
tht  ifpluiH  mtty  it  absent  from  the  first.  I  have  been  able  to 
prove  In  young  synangia  of  this  type  that  the  tissue  tekieh  TtxiulJ 
normally  form  the  seMum  may  be  sf^rogtnfHS  :  this  is  exactly 
the  coorerae  of  what  has  been  proved  by  Goebd  in  Iittttt,  and 
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the  conclusk>o  which  may  be  drawi]  is  that  Ihtrt  is  ho  t>>niliitl 
differttU€  bttwetti  (At  /iuuf  ivhick  xuill  fifrm  upturn  er  trabtcuU 
mmd  that  wMik  toitt  ferm  ^tnt,  timet  thtf  tarn  mu$hmUy 

It  bw  alvmdf  been  shown  bj  othen  that  io  PtilHim  the 
mabcr  of  tocali  in  the  Aynanj^um  may  vary,  being  (omtiawi 
two,  normally  three,  but  occasionally  MUr  OC  live.  In 
Tmfiifltris  it  may  be  one,  two,  or  three  ;  and  U  tbim  {•  no 
doabt  of  the  homology  of  Iheie  within  the  Piiinlaoae.  we  mtKf 
caaefaide  that  ■»  icmMguu  fmrtsfkeUaiK  vaiytm  mmmAtt 
from  I'Ht  ufnariis. 

We  may  recOf;ni»e  within  the  species  Tntfiifterii  a  correlation 
of  size  to  numHcr  of  lr>cvi!i  ;  Ihr  «imal!(>i;t  specimen'?  hav?  m 
septum,  and  are  jinnlaci-'l  a:  thp  limits  of  :!ic  frttilc  ."»nc, 

whtrc  nntrtlion  m-iy  \>v  I'liiling  ;  iboie  which  arf  n(  ivitttiAl  si/c 
liavo  t«o  l.v^uli  iKcasionally,  when  of  lar^^c  »izc  anti  wcU 
nciiir:slnfil,  a*  at  ihe  muiiilf  rtf  the  fertile  f  inp,  the  loculi  iiiay 
bo  ihrcc.  Here  i>  illii^iraled  in  one  s|>ecie-  iimcli  'he  ^.inic 
ACijamice  a»  is  iccn  cUcwh»,re  fwr  Uislincl  gcocrs,  such  as 
Lyfc/v\iium,  ['.oflis,  J.tpidi>dtHJri>H  :  where  the  sporaitgium  is 
small  there  are  neither  trabeculx  dot  lepta,  the  exigencies  of 
■ntrilion,  and  perhaps  also  of  Bichnnical  strengtheninK,  not 
being  felt  (Aytp/vJium) :  when  tbe  ■poranginm  is  large  sterile 
hands  of  tiswe  are  preient  $  tbeie  eppcM  as  tmhic  ui  ■  r>r  in- 
complete septa  /-e^uMmdrtm  or  ItoUtt,  but  a*  complete  ^pta 
in  the  I  irRc  "iynangia  of  Tmesifittris.  To  those  who  accept  the 
homi:.10j:;y  oi  the  syoangium  of  Tmt'ifltris  with  the  sporangium 
of  other  I.ycopodinx  the  probability  of  this  will  appear  (pecially 
stroog.  Such  facts  as  these  and  their  theoretical  beanng  are 
discu-ised  at  length  in  the  memoir  :  the  opinion  is  finally  cs- 
preucd  that  progressive  sterilisation  and  formation  of  septa  are 
factor*  which  will  have  to  be  lakes  into  acoouot  in  solving  tbe 
proUcam  of  origin  of  vaaeular  pluls. 

■"  Ma^;tii'tic  Oiialuics  of  Iron,"  by  J.  A.  Ewing,  M.A., 
K.R.S.,  l'rofess<jr  <if  Mechanism  anrl  Applied  Mechanics  in 
the  Untvt-r-.ity  i;f  Ciiu':in<l^f,  ami  Wi-.^  HelM  G<  fflaniirn. 
Lecturer  in  I'hysics,  Xcwaliam  College, 

The  paper  describes  a  series  of  obaervations  of  magnetic 
quality  in  various  specimens  of  sheet  iron  and  iron  wire.  A 
principal  object  was  to  deiermiite  (he  anMiM  of  caeigy  lost  i» 
OQUMqacnce  of  magnetic  hysiererii  when  the  Iran  nidor  esam- 
ination  wa*  enrricd  through  cyclic  magnetising  pfoccHca, 
Many  cydeaof  B  and  H  were  gone  through  in  thecaae  of  each 
of  the  ipiedBeBt,  tbe  limiti  betwcca  which  £  ww  wmsed  being 
varied  step  by  atep  in  ncceeiivo  qrclce,  to  allow  tbe  relniion  of 

ibccOcr^y  c^;lendc  1  orof  ^Hi/I  tO  B  to  be  determined.  The 

iriM  examined  was,  for  the  meet  part,  thin  sheet  metal  or  » ire 
nch  as  is  used  in  the  conslnictiain  of  transformer  cores.  I  he 
experimerus  ,ht>w  lhat  there  are  mRrkc;!  (!ifTetcnce>.  in  the 

values  oljUJl    in  different  spectmeiit,  even  when  all  are 

nominally  soft  iron. 
In  connection  with  these  results  a  formula  proposed  by  Mr. 

CP.  Steinmeti^  Jhi/I  =<-B'*^'  to  express  the  relation  of  the 

hy 'tresis  Ioi<Le»  to  B  is  discusKcd,  and  it  is  shown  that  although 
soti  a  foruuila  may  serve  fairly  well  as  an  approtimate  s'ltc- 
ment  of  the  relation  within  those  limit*'  nl  li  which  .ire  im|)ortant 
la  prictic^.  It  f.nils  when  applied  to  the  more  extreme  portion* 
of  l';c  curve. 

Tlie  authors  go  orj  (o  di.-scribe  a  ^ct■ond  f;rou]>  'A  experinifnl -, 
in  whr^h  ilirecl  nica;-urements  were  m.i.K'  i  J  'lie  heat  (itvclopcd 
in  Eua^neuc  rcvci^li.  'Ihe  methud  cuiui^cd  m  aang  ivto 
nogs,  alike  in  all  respects,  with  divided  magnetising  coilt.  One 
ring  had  its  coila  coupled  so  that  the  two  pans  opposed  each 
othir,  and  the  coco  wt»  oooacqwiMly  not  magoeticcd  when  a 
ctuient  pnoed.  Tbe  tAtt  riurtme  active,  and  lU  coils  (coupled 
itxlactively)  woitt  Oonnected  In  series  with  the  non-hkliKtivc 
Goib  of  the  iMCtive  raif.  Alternating  conwits  were  paosed 
thrangh  both,  tnd  the  active  ring  became  healed  by  the  effects 
«f  bjmeierit  and  Foucault  currents.  To  balance  this  a  steady 
raireat  was  earned  to  flow  in  the  core  of  the  inactive  ring, 
sod  the  eoergy  was  measured  which  had  to  be  expended 
in  this  current  in  order  that  the  temperature  of  the  two 
nogs  might  continue  equal.  In  some  cases  the  rings  used  were 
tuaiatnre  tnuuformers»  and  no  difference  was  faand  in  the 
■  •«T<NM.  AnwicMi  iMt.  af  ■iasuical  Bagia««i«,''  «ol.  ia.  Ma.  i. 
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amount  of  energy  consumed  in  the  core  when  iho  "lood"  waa 
taken  off  or  put  on  tbe  secondary. 

la  a  third  gnmp  of  experimenu  tbe  magnetic  curve  tracer 
Wis  mod  to  examine  oeitnln  fsatoics  of  Ihe  carves  of  magnetiia* 
tJosu  TUs  iastfwneni,  invented  bf  one  of  the  author*,  draws 
cwvts  which  eabihit  the  ref  atioa  of  ihe  BMgoetisnltofi  of  givea 
sample*  of  iron  or  steel  to  the  magnetising  COIMM.  ilinan||^ 
Other  points  referred  to  in  this  connection  is  the  tiae>iag  in 
magnetisation,  which  i*  shown  bjr  the  curve  tracer  to  be 
imraeosely  great  in  toft  thick  bar*.  The  work  spent  per  cycle 
is  a  maximum  at  a  particuL-ir  frequency,  which  in  such  bars  is 
very  low. 

1  he  fourth  and  last  section  of  s'-.e  paper  relates  to  the  molecu- 
l.ir 'hcory  of  magneli«aiioii,  i  ile'^t-hc  experiments  made 
j  with  groups  of  small  pivoted  magneto.  Ke'i.ili  s  are  given  which 
tend  to  confirm  the  theory. 

The  particnlare  of  the  ub-ervatiuns  are  set  nut  in  about  forty 
shccto  of  curves  wbieb  accompany  the  pnper. 

Royal  Society  of  New  South  Walea,  .May  3  —  .\nnnal 
Meeting— Prof.  Warren,  President,  in  the  chair.— The  report 
stated  tiMIt  tbirtyotbree  new  members  had  been  elected  during 
the  year,  and  the  total  number  on  tbe  roll  on  April  30  was  477. 
During  the  year  the  Society  held  eight  meetings,  at  which  the 
followini:;  papcri   were  m<\  : — Presidential    address,  Hail- 

I  storms,  .inil  M.»r>  inlialiite  i  ?  by  H.  C.  Russell,  F.R.^  — 
On  the  importance  and  rialure  of  the  Oceanic  languages,  by 
Sidney  H.  kay. — On  certair.  ^conieiiic...  ojicrati'jns.  Tart  I., 
by  G.  Fleuri. — A  determiljaijon  .1  the  iriacr.eUc  eieracn-H  at 
the  Physical  Laboratory,  University  of  Sydney,  by  C.  Colendije 
Farr.— Analysts  of  some  of  the  *ell,  »pring,  mineral,  and 
artesian  waiersof  New  South  Wales,  and  their  )itoii.iS!e  value 
for  irrigalioa  and  other  purposes,  by  John  C.  II  Miiij;»ye. — 
VentilatiiOB  of  seweis  and  dniiiMt  by  John  M.  bmai:  i  lymg- 
machine  work  and  the  }  I.H.P.  steam  motor  wcigUiii|>  3ili>s., 
by  Lnwience  Hargrave. — The  venom  of  the  Aoitralian  black 
WBA»{PUudithit /vrphyriiKus),  by  Dr.  C.  J.  Maitio  and  T. 
McGtMrie  Smith.— On  the  eflcct  which  settlement  in  Australia 
has  produced  upon  indigenous  vegetation,  by  Alex.  G.  Ilamiltoa 
(for  which  essay  the  .Society's  bronze  medal  and  iirite  of  £3^ 
were  awarded). — Some  fulk-socgs[and  myths  from  .Samoa,  trans* 

I  lated  by  the  Rev.  G.  Pratt,  with  introdnclions  and  notes  by  Dr. 

!  John  Frascr. — Preliminary  note  on  limestone  occurring  near 
Sydney,  by  Henry  G.  Smith. — Observations  on  shell-heaps  and 

I  shelUSeds,  significance  and  importance  of  the  record  they  afford, 
by  E.  J.  Slatham.  ™  Note'*  on  the  recent  chnlera  epidemic  in 

!  Germany,    by  Di.   ,Schu  ir.:S.ich.-   nn   native  i::i|:|>i'r  iodide 

!  (Marshite)  and  other  minerals  fioni  I'.iol.cn  IlilJ,  New  ."south 
Wales,  hyC.  \V.  Marsh.  '  in  the  comet  in  the  coniitellation  An- 
dromeda.— Results  of  observations  ot  VVolt  s  Comet  (II.),  1891, 
Swift  s  Comet  (I.),  1892,  and  Winneeke's  Periodical  Comet, 
l»9a,  at  Windsor,  New  South  Wales,  by  John  Tebbult.— On 
the  languages  of  Oceania,  by  Dr,  John  Fraser. — Notes  on  sone 
Aualxaltan  sloQC  weapons,  by  Praf.  Liversidge,  F.  R.S.  The 
folhiwing  pnpen  worn  niid  befoto  the  various  sections,  vii.  ;— 
Medkil  Sccnon :  Iteeett  work  on  the  pathology  of  cancer,  by 
Dr.  G.  E.  Ronnie, — Note*  of  n  case  of  hydatid  of  tbe  brain,  by 

I  Dr,  W.  Chisbolm,~Noles  on  a  case  of  sarcoma  of  the  testis  in 
a  cryplurchid  removal,  by  Dr.  Fiaschi.  Engineering  Section: 
Description  of  the  engines  recently  erected  at  Ryde  Pumping 
Station,  with  results  of  the  tests  applied,  by  C.  W.  I'arley. — 
Various  systems  of  tramway  traction,  by  W.  F.  How.  -  Recent 
bridge-building  in  New  Zealand,  by  A.  H.  Alabaster. — Notes 
on  the  economical  use  of  steam,  by  T.  H.  Houghton.  —  Light 
railway:  for  New  South  Wales,  by  C.  O.  Hurgc.  Chemical 
and  ( ie'do^iicai  Setiim  :  An  account  of  a  vi^iI  lr>  New  (iuinea, 

I  together  with  some  no'es  on  the  eomrrienity  nf  life  tietween 
Australia  and  New  ZcalM.  !,  ).y  Charles  Ilcdl.y  — <»ji  the 
occurrence  of  platinum  and  aiM^cmtcd  mineral-  in  tht-  sar,  U  of 
the  Richmond  river  ;  also  in  the  lode  mateiial  of  IirokLri  11.11, 
by  J.  C.  H.  Mingaye. — On  a  remarkable  specimen  01  autilcrous 
quartz  containing  fossil  enciinites. — An  account  nf  some  intru- 
sive rocks  in  the  neighbourhood  of  Sydney,  by  Kev.  J.  Milne 
Curran. — On  a  new  mineral  containing  iodide  of  copper  found 
at  Broken  Hill,  by  W.  M.  Hamlet.-^Tbe  Clarko  medal  for 
1893  bad  been  awardtd  to  P»o£  Ralph  Tato,  UniTenity, 
AdSaMe.  The  CovaeB  had  issued  tbe  following  list  of  sub. 
jecit,  with  tbe  oiler  of  tbe  Society's  bronie  nodal  and  a  priae 
of  £»i  for  each  of  the  best  rescoidics,  if  of  auttclent  merit,  to 
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be  sent  m  not  l.ilcr  ilun  M»y  I,  l8<)4  :  On  (he  timh-crs  of  New 
South  Wales,  «  nh  special  ri.-fercnLL-  i<j  tiicir  filnc<,i  for  use  in 
construction,  n>ariufacturc!>,  ami  other  similar  ['Uiposes. — On 
Ibe  railed  a<a-t>cachei  and  kitchen  midden*  on  thecomst  of  N'ew 
South  Wales. ^ — On  the  aboriginal  rock-carringa  and  paiotinga 
in  New  South  Wales.  To  Im>  leni  in  not  later  than  May  i, 
1895  :  On  the  silver  ore  deposit!  of  New  Soatb  Walea.— On 
the  phystolfigteal  aetkm  of  the  poison  nfaajr  Avatntian  aaalWi 
»pider.  or  ti«i. — On  (Iw  chemistry  of  the  AiwtnUiaii  goon  and 
laaio*.  Th»  afa^naMk  nad  the  Preiidatttial  addrni*  nod  the 
officcn  and  gowkR  wm  dented  for  the  enoing  year,  Prof. 
T.  P.  Anderaon  Stuart  hdog  Fnildcflit. 

Taris. 

Academy  of  Sciences,  July  24. — M.  dc  Lacazc-Dathiert 
ill  ihc  chair. — Oivet^c  cmisifleration*  on  the  theoiy  uflominous 
waves,  by  M  (.  H  /u^'-Inf  iq.  —  Researches  on  '•amariuni,  by  M. 
Lecoq  ile  I!'ii>ti;iivlr.in,  *  >ii  ilir  alU'gcil  io  sil  ferns  <:i f  1  he  coarse 
Parisian  limcMonc,  by  M.  td.  liutcau.  '  )n  the  disiribulion  of 
the  ini<-n»lty  of  gravitation  on  the  surface  uf  ihc  globe,  liy  M. 
Dcfforges.  This  memoir  has  been  submiticd  to  the  jutlgmcnt 
of  the  Acndemy  by  the  Minister  of  War.  It  oointains  a  tum- 
roaiy  of  the  ab»ervattons  of  the  vaiue  oi r  at  Ihtttv-five  ctalions, 
twenty-Mit  deuimimtiona  having  beeo  made  witli  the 
"rcvwiiU  Invertible"  pvidnlott  invcatad  hy  Coounander  j 
Deforgmt  whidi  elinlmteathe  error  dne  to  the  aUdbg  of  the 
kiiEfa  edges.  In  Ihii  peoduikni  a^Sapheemantof  theectun  of  ' 

Savtef  takes  the  pla^-:  of  the  interchange  of  knife-edges,  and 
e  ioRnence  of  curvature  and  of  any  dissymmetry  in  the  action 
of  the  air  it  avoided.  In  the  list  of  values  enumerated,  extend*  | 
ing  from  Spitzbergen  to  Scotland,  England,  France,  Corsica,  | 
and  .Alters,  there  are  certain  anom-tlies  which  cannot  be  ex- 
plained  by  supposed  inaccuracies  of  observation  and  reduction. 
Clairaut's  law,  tiiie  in  general,  is  almost  everywhere  masked  by 
these  anomalies.  On  the  littorals  of  the  various  hc.is,  gi.-ivitalion 
presents  ^tlglit  ariDmaties,  which  are  constant  on  the  same  ' 
co.Ts;,  nn.i  chnr.ictciii'.ic  i)f  it.  The  islands  show  a  con- 
siiitrraliic  evcpss  <jf  ^'r.i\ itational  force.  On  the  con- 
tinents  the  n'\et><;  olii.iiii\,  and  the  defect  .ipi  cats  to  (>r<iw 
with  the  altitutlc  aiul  thr  distance  from  the  sun.  As  t(ic  real 
surface  of  the  ellip-'  '  ',  .tdinj;  to  Clarice,  doc-,  not  lieparl 
from  the  theoretical  ^uri.icc  l  y  in  .re  than  i  S  4  feci  from  the  Shct- 
land»  1*1 1  lie  Mediterranean,  thcdiscrejiancieb  cannot  he  attributed 
to  irregularities  in  the  lijiure  of  llic  carih,  bu;  tuu&l  {jruLtably  be  ; 
accoonted  for  on  geological  grounds. —Observations  of  Ror> 
dame's  comet,  made  with  the  tijuat^rial  teudi  (o.32ro.)  of  the 
Algien  observatory,  by  M.  Rambaud. — On  the  equations  of 
the  leeond  degree  whose  general  integral  is  uniform,  by  M. 
PanI  Paiolev^. — On  certain  systems  of  ordinary  differential 
aqiialions,  by  M.  A.  Goldberg. — On  a  nomographic  method 
applicahle  to  equations  which  ma^  contain  up  to  ten  variables, 
Vf  M.  Maurice  d'Ocagne. — Density  of  sulphurous  anhydride, 
ita  compressibility  and  expansion  in  the  proximiw  of  normal 
covditkws,  by  M.  A.  Lcduc  The  denuiy  of  ntliwarous  acid 
under  normal  conditions  was  found  to  lie  between  2*2638  and 
2':^!.  The  coefficient  of  expansion  between  o'  and  20*  was, 
at  normal  prc<»ure,  0  003963,  and  a!  a  pressure  <if  314mm  , 
0  003787. — On  residues  of  polarisation,  by  M.  11.  liouty.  Kur 
defining  capacilit-'  f>f  ]>'i1ari'i:ili<>n  it  is  imiilicidy  ailmitleti  that, 
at  least  to  a  fiiM  ajipn  .ximatiun,  tbe  uholc  i.juan[i:y  of  electri- 
city which  traVGi>>c»  tJ4i'  \<iltai!U'li-r  ciicur.  <li.iiinf;  ch:irt;e  is 
employed  in  establishing  )B3larlbatio:i.  and  will  recovered 
during  discharge;  also  that  to  a  ^jivcn  p  .laii-.aiii>n  there 
corrc>|>onds  a  single  and  unit^iie  value  t.if  recoverable 
charge.  M.  Bouty  shows  that  the  ctictiivc  capacities 
of  discharge  increase  in  proportion  a*  the  polarisa- 
tion of  the  voltameter  decreases.  Even  the  initial  capacities 
of  polarisation  cannot  be  relied  upon  to  give  rigidly  constant 
values.— On  some  new  interferesce  fringe*  which  are  strictly 
adinMnatic,  by  M.  George*  Mcalin.— On  the  nidation  of  nd- 
pbide  of  nickel,  by  M.  Ph.  de  Clermont.— On  ajMalliied 
enmoui  pboaphide,  by  M.  A.  Granger.— On  bisnmth  sniv 
gallaie  (dermaiol),  by  M.  U.  Catuse.— On  the  condensatioo  of 
the  alcohols  of  the  fntty  serie*  with  the  aromatic  carburets,  by 
MM.  A.  ISrochti  aud  I',  le  Boaleoger.— On  the  effects  of  the 
alow  dalractioo  of  the  pancreas,  by  M.  E.  Hedon. — On  the 
inteilerence  of  excitations  m  the  nerve,  by  M.  N.  Wedensky.— 
CoMiparison  between  the  anterior  and  posterior  members  of 
some  UrodetiTi  bjr  M.  A.  Pento.— A  parasitic  ealoaophagiDis 
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of  the  European  silk-worm,  by  M.  K.  ]..  riouvier  and  G.  Dela- 
croix.— Further  researches  oti  coccidia.  by  M.  I'.  1'hclohan. — 
On  certain  facts  which  permit  a  <;nnipari>on  bet«ecii  the  cen- 
tral nervous  systems  of  the  LameUibr.-irchiata  and  the  Gastero- 
poda, by  M.  A.  d'Hardiviller. — On  the  Kluioctunc  of 
Lucerne,  by  M.  A.  Prunet. — On  the  glacial  origin  of  the 
breccia  of  the  coal-beariiK  basins  of  Central  France,  by  M.  A. 

eilien.— On  two  Tttrkith  meteorite*  recently  addisd  to  lite 
atntal  Hiauwy  Unaeun,  bv  M.  StanridM  Mensier.— Doeit 
sand*  of  Lower  Emt.  by  M.  A.  Aadoonid.  An  nnnlyato  of 
the  sands  between  the  Ismailia  eaael  and  the  Menialdi  Lake 
showed  them  to  consist  of  96*5  per  cent,  silica,  0  384  water, 
a  507  organic  matter,  and  small  quantities  of  other  substances 
such  as  carbonic  acid,  alumina,  limc^  and  fcrroits  oxide. 
These  deserts  are  gradually  being  reclaimed  hjrfnigBtion  and 
by  the  use  of  the  "bfaick  earth  "  gathered  enong  the  rains  of 
aneicflt  heUtnthMia. 

CoTTl.NOKN. 

Royal  Society  of  Science*,  Febraary  22.  —  II. 
Weber  :  Researches  in  the  theory  of  numbers  in  the 
domain  of  elliptic  functions,  II.    A.  Hurwilz  :  Proof  of  the 

trao.<ccnifcncy  of  the  number  e.  H.  Durkhardt  :  On  vidoT- 
functi"n<  wliich  arc  themselves  vcclurs,  nn  application  of 
invariaiital  methods  to  a  question  of  mallieraatical  physics.. 
W.  Hollr  :  On  the  iniiiicitiiue  perception  of  magnitude  in  Us 
relation  to  distance  and  contrast.  W.  Ramsay ;  The  isomor- 
phic stratifieation  asd  the  inteBiity  of  dealile  rofiactioB  in 

epidote. 

March  i2.  — W.  N'oitlt  :  Determinatnm  of  the  eonitanls  of 
Ihennal  dilatation  and  pressure  for  certain  quasi  isoliopic 
nwtals. 

April  13.— O.  Wallach ;  New  obaenratlooa  on  compoands  of 
the  camphor  ictica.  W.  Volff :  The  ipcciic  heals  s>  and 
of  certain  ^naai'iaotrople  metala;  dtterarination  «i  tbe 
elastie  eoaaiaata  of  dilende  of  kmHooi  ;  remarks  oa  the 
problem  of  the  trauverse  vlbratioB*  of  rectangular  plate*. 
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THE  PROTECTION  OF  WOODLANDS, 

Tht Protection  of  Wdt>d!,inds.  Authorised  translation  by 
John  Nisbct,  CQic,  of  the  Indian  Forest  Service,  of 
Kauschinger's  "  Waldschuti."  Revised  by  Dr.  Her- 
mana  Fiim.  Oae  volume,  demy  8vo,  353  pagM. 
(Ediabuil^ :  David  Douglas.) 

'POREST  Protection,  termed  Waldschutz  or  Forst- 
^  schutt  ia  German,  is  the  art  of  protecting  wood- 
lands from  mteinal  dangers,  such  as  injurious  meteoric 
influences,  bad  floib,  injurious  plants  and  animals,  and 
human  agencjr.  The  subject  raoks  in  Germaay  as  a 
•qMrate  branch  of  Forestry,  dbtinet  fimm  ailvicuhure, 
utilisation  of  forest  produce,  or  forest  management.  In 
France,  however,  this  is  not  yet  the  case ;  and  the  dangers 
to  which  forests  are  liable,  togetkier  wUb  the  various  pra- 
ventive  and  remedial  meatans  which  cxperitnea  aaf- 
gests  against  them  arc  datcribed  vadcr  the  bads  of 
forest  botany,  ioology»foiesk  law,  aavjcnitara,  aod  ferat 
utilisation. 

A  strong  reason  for  this  dlflerence  of  treatment  of  the 
lamesabjcctuithetwo  ceaatriesis  that  the  professors 
cf  subjects  taught  as  anxQIary  to  Forestry  at  the  French 

National  Forest  School  at  Nancy  are  experienced  forest 
officers,  but  these  subjects  in  Germany  are  taught  by 
sdeatiSc  specialists  who  have  not  sufficient  forest  expe- 
rience  to  enable  the:Ti  to  estimate  the  arnnunt  of  damage 
likely  to  occur  to  forests  from  any  form  of  injury,  and 
the  permissible  limits  of  time  and  money  in  combating 
it.  There  is  much  to  be  said  in  favour  of  foresters  study, 
ing  bouny  and  entomology  from  a  general  point  of  view 
and  attending  lectures  on  these  subjects  by  crninent  pro- 
fessors, mstead  of  by  foresters  who  may  have  worked  up 
a  branch  of  natural  science  more  or  less  thoroughly,  but 
it  then  becoaws  necessary  that  Fortst  Protection  should 
be  studied  In  a  manual  written  by  an  experienced  forester. 
The  chief  danf^cr  to  the  writer  of  a  manual  of  forest 
protection  is  that  be  miy  be  tempted  to  give  undue  pre- 
ponderanoe  to  one  branch  of  the  subject,  and  in  the 
work  under  nottre  the  account  of  forest  insects  extends 
over  108  pages  out  of  246.  This  may  be  warrantable  in 
Germany,  where  forest  insects  are  unusually  numerous 
and  destructive,  but  in  a  treatise  intended  for  practical 
nse  in  the  British  Isles  only  confiision  and  bewilderment 
can  reiiilt  when  insects  which  are  destructive  to  forests 
in  Central  Luropc,  manyot  which  do  not  exist  here,  while 
Others  tliat  are  r.ire  and  occur  under  diffieient  eonditioas, 
are  described  without  aay  cemmoot. 
Mr.  Nisbet  has,  in  the  section  treating  of  forest  offences, 

omitted  certain  matters  relating'  only  to  German  condi- 
tions of  forestry.  He  should  have  carried  his  omissions 
further.  No  purpose  is  served  by  the  inclusion  of  species 
such  as  Chrysobothris  affinis,  Deudroclronus  micam, 
Cnethocampa  processioiua.  Sec,  all  unknown  to  the  British 
forester,  nor  of  varieties  like  Tomicus  sexdtntalus,  Lytta 
vta'aUfihOf  AgtUatiea  aim,  Octuria  eUspar  (apparently 
extinct),  the  ^pili,  &c,  unless  tlie  statements  made  are 
qualified  by  foot-notes,  or  otherwise  It  is  misleading  to 
say  that  My*hphilus  mitur,  whilst  remaining  unknown 
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in  many  localities,  often  occurs  In  very  large  numbers  in 

other  places,  whereas  but  a  single  British  specimen  is 
known  ;  or  that  Polyphylla  fuUo  occurs  rather  frequently 
here  and  there  throughout  sandy  districts.  A  few  species, 
though  not  British,  like  Gastropacha  pini,  or  of  rare  occur- 
rence, like  Tomicus  lYp0eyapliuSide.s&tvK  notice  in  any  boo 
dealing  with  forest  entomology,  provided  that  the  freedom 
from  them  of  our  British  woodlands  is  pointed  out.  This 
is  done  for  the  latter  insect  alone.   If  Mr.  Nisbet  bad 

omitted  about  half  the  insects  which  he  includes,  he  would 
have  space  to  e.\tenti  the  diagnoses  of  the  remaining 
species,  which  are  too  meagre  to  be  of  any  use,  and  are 
little  assisted  by  the  roughly-coloured  copies  of  some  of 
the  figures  in  Ratseborg's  "  Forst  Insecten."  To  give  some 
account  of  insect  attacks  and  methods  of  treatment  in 
Britain,  some  species  have  been  added,  which,  though 
rarely  tmportaat,  have  occasionally  annoyed  tree-growers 
in  this  country,  such  as  Tomicus  acuminatus,  Eariai 
chlorana,  Pyf^atra  bucephala,  Sesia  sphegiformis,  and 
particularly  the  wiic-worms  and  millepedes  often  mOSt 
destructive  to  seedlings  Many  general  statements  appear 
which  require  modification,  as,  far  instance,  **  in  the 

Diptera,  instead  of  any  cocoon,  a  sort  of  bladder  or  shcl 
is  formed  by  the  last  larval  skm " ;  and  in  the  timber, 
boring  Scolytidte, "  the  larvae  hollow  out  short  cone-like 
galleries  at  right  aqgles  to  the  main  gaUery,"  which  la 
only  true  of  Trypodtndron,  and  not  of  Xytehcrm*  or 
Platypus.  Mr.  Nisbet  follows  the  German  phraseology 
closely  in  his  translation  with  curious  results,  such  phrases 
as  "raw  localities,"  " ovi-depositor,"  ^rostral  tMett^" 
seed  owlet  moths  {Agrotida-.—Saat  Eulm)  "  multannual," 
are  not  welcome  additions  to  the  English  language.  One 
does  not  make  ''  sections  "  of  caterpill.irs  to  discover  the 
presence  of  ichneumon  larvx ;  the  Longicomia  are  not 
"cervicom,"  but  Capricorn  lieetles;  and  the  name  Gold 
Beetle  applied  to  Citrus  ft^rmitariui  is  unintelligible. 

The  accounts  of  some  of  the  more  important  insects, 
such  as  CurcuUo  aiielis,  the  cockchafer,  and  Liparis 
montuk*  (ttiUBipo«taat  in  Britain)^  are  good,  and  tlie 
treatnwnt  recommended  is  in  accordance  with  sound 
forestry  ;  the  section  on  decoy  trees  is  one  cjf  the  best, 
but  if  another  edition  is  called  for,  the  translator  should 
'  sulunit  the  chapters  dealing  with  forest  insects  lo  a  com- 
petent entomologist  and  alter  them  so  as  to  five  a  Just 
account  of  forest  entomology  in  Britain. 

.\s  regards  [he  remaining  parts  of  the  book,  in  the 
account  of  the  damage  done  by  winds, "  the  system  of 
catting  free  or  streogtheniDg,"  Loskieh  might  have  been 
rendered  by  the  term  sevcranie  ffHini^,  as  proposed  by 
Urandis  m  his  notes  on  forest  management  in  Germany 
published  in  1886  by  the  India  Office.  Mr.  N  isbet  states 
that  this  system  has  not  up  to  the  pment  time  enjoyed 
any  very  extensive  adoption ;  init  it  Is  a  fuex  that  sever- 
ance fellings  are  extremely  common  in  the  forests  of 
Saxony.  The  term  Scotch  pine  is  surely  preferable  to 
that  of  Scots  pine ;  and  the  English  names  of  several 
birds  on  pa^c  1 15  require  revision.  Corvus frujiilegus 
is  the  rook  and  not  the  raven,  and  Monedula  turrium  is 
the  jackdaw  and  not  the  rook. 

The  book  is  well  printed  and  of  useful  sise,  being  very 
simibv  in  these  respects  to  Dr.  SchlicVs  manual  of 

j  forestry,  and  apart  from  the  chapter  of  forest  insects,  it 
I  Will  be  very  useful  to  the  practical  forester  and  to  other 
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students  of  forestry.    The  aniMX«d  taUe  of  COnteotB 

explains  its  general  scope- 
Section  First.    Pratection  of  Woodl.^nds  against  In- 
juries due  to  iBorganic  Ageociea.— Chap.  I.  Damage 
ewMd  hf  wiitsually  High  or  Low  Temperature,  (a) 
Frost,    (h  Heat.    1 1.  Damage  caused  by  Atmospheric 
Precipitations,    (a)  Rain,    (i')  Snow,   (i)  Hoar-frost,  ice,  j 
Juijl.    Ill,  Damage  caused  by  Aerial  Currents.  }\'. 
Damage  caused  by  Lightning.  V.  Disadvantages  arising  I 
from  Unfavourable  Soil  and  Situation.    (<i)  Excess  of  I 
moisture;  WLtnes*.     '  i  Deficiency  of  moisture  J  daiies> 
sand-drifts.    VI.  Diseases  of  Timber  Trees. 

Sectitm  Second.    Protection  of  Woodlands  against 
Injuries  due  to  Organic  Agencies.— Chap.  I.  Damage  \ 
caused  by  Plants,    (a)  Noxious  forest  weeds,   (fi)  Para-  | 
sitic  pl.ints.     II.   Damage  caused   by  Animals.  r/ 
Mammals,  {ij  birds,   {c)  insects,   {a)  On  coniferous 
trees  prineipally.  (4)  On  brand-leaved  trees  principally. 

Section  Third.  I'rotertion  of  Woodlands  against 
Human  .V(;enc;ci. — Lhap,  1.  i'rotection  of  Forest  lloun- 
daries.  II.  Protection  against  Misuie  of  l\:^;lits  or 
Servitudes.  Hi.  Protection  against  Forest  UfTences  and 
MfsdemeaooOTs.  IV.  Protectioo  agninst  Fo««st  Fires. 
V.  Protection  aj^.iinst  Damage  bjr  Smoke  and  other 
Atmospbeiic  Impurities. 


NORTH  AMkRICAN  BUTTERFLIES. 

BrUf  Guidt  to  ike  Cnmmon  ButtajUti  ^  Uu  United 

S.'ufrs  and  C/tnai/a.  Bn'nj;  an  Introductio  n  the 
KntiiuUd^e  of  Ihiir  LiJ'fkistorUs.  liy  Samuel  Hub- 
bard Scuddcr.    (New  York :  Hcmy  Holt  and  Co., 

1893.) 

The  Life  of  a  Butterfly.    A  Chapter  of  Satwat  History 
for  the  General  Reader.    (Same  author  and  publisher.) 

IN  the  two  small  volumes  before  us  Dr.  Scudder, 
the  autbor  of  the  greatest  monograph  on  any  limited 

hrittcrfly-fniini  tii.it  his  yet  atipeared  ("The  Buttcr- 
tlies  of  the  United  States  and  Canada  has  attempted  the 
no  less  useful  task  of  popularlsiiig  the  snliject  for  the  less 
advanced  student 

Far  more  attention  is  paid  in  America  than  in  Europe 
to  the  life-histories  of  insects,  and  tli<-  pl.m  "f  I'r. 
Scudder's  "  Guide  "  is  sufficiently  indicated  by  Uie  author 
in  his  preface.  '"  I  h.ive  accordingl)  selected  the  butter- 
flies—less  than  a  hundred  of  them — which  would  almost 
surely  be  met  with  by  any  industtioiis  collector  in  the 
course  of  one  or  two  years'  work  in  the  :n  >ie  populous 
Northern  States  and  Canada  .  .  .  .  A:>  the  earlier 
stages  of  these  insects  are  just  as  varied,  as  interesting, 
and  as  important  as  ttie  perfect  stagey  descriptions  are 
given  of  these  .  .  .  only  soch  stages  as  would  be 
more  conuiionly  iiici  with  bciii^  lully  dcsi  r:lic(!,  and  tlic 
egg  and  earliest  fonni»  ol  cuier)iUU<r  omiticd  as  rarities, 
and  also  as  too  diiBcult  for  the  begmner's  study." 

Those  who  know  the  thorough  character  of  Dr. 
Scudder's  work  will  not  be  surprised  to  Ic.irn  that  even 
within  the  narrow  linu;'^  l.iid  down,  the  bonk  cnnt-im-,  .1 
far  larger  amount  of  general  information  than  would  be 
found  m  almost  any  popular  European  manual  on  a 
similar  subject  Not  th.it  such  information  respecting  our 
European  butterflies  docs  not  exist,  but  it  is  scattered 
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thro-.ii,'li  thm:->.ui<ls  tiF  vnlumes  of  periodir.^l  literature, 
and  ha>  haxdJy  yet  been  properly  systciaatiscd  for  the 
advanced  student,  much  less  for  the  beginner. 

The  introductory  portion  of  Dr.  Scudder's  work  consists- 
of  general  information  respecting  butterflies  in  their 
various  st.i):;es.  sep.irate  keys  to  the  Aintrican  :,'cncra, 
both  for  the  perfect  insect  and  for  the  caterpillar  and 
chrysalis,  an  explanation  of  neuration  with  a  diagtamr 

In  the  body  of  the  woric  each  species  occupies  from 
one  to  two  It  is  first  >iescribed  as  butterfly, 

caterpillar,  and  chrysalis,  and  then  a  full  account  of  its 
life-history,  habits,  localities,  times  of  appearance,  &:c., 
in  all  its  stages,  from  egg-lnying  mwaids,  is  given  ia 
larger  type.  An  appendix  contains  inslniGtions  far  CoIf 
lectin^,  rearing,  preserving,  and  ^tiil'tmg, OXttaCtcd  fifOOt 
one  o(  ijir.  Scudder's  former  works. 

Dr.  Scudder  is  rarely  to  be  found  tripping,  but  we 
think  that  the  section  on  the  senses  of  insects  is  hardly 
abreast  of  our  present  knowledge  of  the  subject.  On 
p.  23  he  says,  "  The  sounds  in  idc  by  butterflies  are 
apparently  due  simply  to  the  rustling  of  the  wings."  If 
he  adil  refer  to  the  work  of  an  eccentric  writer,  bat  a  good 
observer  (Mr.  Swinton's  "  Insect  Variety,"  pp.  ii^-iay), 
he  will  (!nd  a  good  deal  of  information  about  the  stridn- 
lation  fif  l.iiitterllies. 

The  second  work  which  we  have  to  notice,  though 
smaller,  is  perhaps  of  greater  interest  to  the  Ewopeaa 
entomologist.  It  deals  with  Anosia  Pl.xippus,  the 
Monarch  or  Milk-weed  Buttertly,  one  of  the  largest  and 
most  .ibund.uit  ol  North  Amerii  .m  Inittetflies.a  migratory 
insect  which  is  rapidly  e.xtending  its  range  over  the  wanner 
parts  of  the  world. 

It  has  been  selected  as  a  buttertly  whose  life-history 
presents  more  interesting  points  than  that  of  roost  others 
(though  olhrr  bulLerilii  s  .<re,  ot  i  oiirsi:,  referred  to  in  tlie 
course  of  the  work),  and  the  following  are  some  of  the 
principal  points  wiricb  Or.  Scudder  discusses  in  reference 

to  it  :  the  tongue,  course  of  life,  vagrancy,  critical 
perimls,  mimicry,  scent-scales,  tiv-icct  vision,  the  fore- 
legs, the  position  of  the  chrysalis,  the  proper  name,  &c. 

It  is  now  pietty  well  ascertained  that  this  butterfly 
has  as  regular  an  annual  migration  as  birds  in  North 
.\;ncrica  from  south  to  north  .vnd  noitU  tri  south.  No 
It^pidopterous  insect  probably  possesses  the  habit  to  any- 
thir.^  like  the  same  extent;  for  the  migrations  of  the 
I  day-dying  moths  of  the  genus  6/r»m«,  though  rq;dar, 
I  are  confined  to  comparatively  narrow  limits  in  the 
tropics 

We  will  now  notice  a  few  points  that  have  struck  us 
in  glancing  through  the  book.  At  p.  (>4,  Dr.  Scudder 
says :  "  There  were  certainly  no  butterflies  here  when 
the  country  was  flooded  with  ice."     Is  not  this  too 

>wec(jing  a  statement?    H.ive  not  our  Arctic  explorers 
found  butterilics  as  far  north  as  they  have  yet  succeeded 
in  penetrating? 
I     It  is  pretty  welt  known  that  newly-hatched  caterpillars 
'  generally  devour  the  shell  from  which  they  have  just 
emerged.    1  Ins  has  usually  been  regarded  as  merely  an 
odd  habit ;  but  Dr.  Scudder  suggests  that  its  real  object 
may  be  to  avoid  betraying  the  proximity  of  the  larva  to 
its  enemies  by  leaving  the  empty  eggshtril  .is  .m  mdic.ition 
1  of  its  presence  (p-  70).  Scent  is  considered  by  Dr.  ^scudder 
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to  ptay  an  extremely  impOftMtt  part  butterfly  life. 
There  are,  of  course,  great  differences  ta  the  structure  of 

the  eyes  of  il  tieient  insects,  hut  tlierc  is  reason  to  believe 
that  it  i»  often  very  defective,  and  that  its  imperfect 
chaiacier  m  aapplemented  by  a  highly  delicate  sense  of 
smell.  A  curiotis  account  of  waspt  chasing  flies  is  given 
at  p  122.  which  seems  to  show  that  wasps  at  least  are 
oDt  tlie  hi;^'hiy-('n!l(iwt-Li  and  intelhgent  t  rcitures  which 
some  have  been  disposed  to  imagine.  Vet  the  sense  of 
«ndl  in  insects  may  he  mistaken,  as  witness  the  well* 
known  fact  (which  Dr.  Scudderhas  fotfOtten  to  mention) 
that  carrion-fccding  Hies  will  sometimes  lay  their 
eggs  on  foul-smellinf;  plants,  lie  nn  ilK  sums  up  his 
remarks  on  the  senses  of  butter Aies  as  follows: — "  It 
becomes  clear  that  the  exquisite  beanty  and  variety  in 
the  butterfly  world  is  not  recognised  by  tbemselveSi  and 
form  no  clement  in  their  lives." 

While  agreeing'  i^  itfi  Ur.  Scudder  in  the  main  .>s  to  hi  -, 
remarks  on  aomeadature,  we  are  not  quite  sure  t  hat  he  is 
correct  in  api^ying  Linn^'is  name  Plexif^us  to  the  butterfly 
in  i|i:csticn.  It  is  rcrt.iin  th:it  Llnn<5  confounder!  t«o  or 
ibrce  ipcuica  uudt;  the  tume,  among  which  was,  the 
Milk-wccd  Iluttertly,  and  gave  the  locality  as  North 
America ;  but  the  words  "  Alae  primores  fasci4  albi,  ut  in 
seq.  {Chrysifipms)  cni  similis,"  seem  to  us  to  indicate 
that  the  name  would  be  more  correctly  applied  to  an 
East  Indian  species  ;  for  no  American  species  of  the 
group  agrees  with  the  characters  which  we  liave  quoted. 

In  reference  to  what  Dr.  Scudder  says  on  p.  178  re- 
specting the  origin  of  the  Pacific  tnmigrants,  we  may 
mention  that,  to  the  best  of  otir  recoiIcct;on,  a\\  tlie  speci- 
mens of  the  butterfly  which  we  have  seen  from  any  part 
of  the  Old  World  belong  to  the  nennal  type  of  the  United 
States. 

The  book  is  Uhntnted  with  four  plain  plates,  repre- 
senting the  insect  in  its  various  stages*  and  nonMrous 
details. 

In  America,  at  least,  entomologists  are  fast  out- 
growing the  time  when  nothing  was  thought  worthy  of 
attention  but  the  perfect  insect.  We  imagine  that  the 
iiiiie  Is  not  far  d.st.mt  when  no  account  oi  iii?cct  w)ll 
be  regarded  as  complete  which  docs  not  include  its 
extenatand  internal  anatomy  in  all  its  stages  as  wen  as 
iu  life-bistory.  W.  F.  KiRBT. 


OUR  BOOK  SHELF. 

Lift  Vfttk  Tr«m-SiterUm  S«w^*s,   By  E.  Douglas 
Howard,  M.A.  (London :  Longmans,  Green,  and  Co., 

1S93) 

AWAV  beyond  .Sibcr:a  proper,  in  the  Ok»)tvk  Sea,  lies 
the  island  of  baghaiien.  or  Sakhalin.  Aciji:irecl  by 
Russia  many  years  ago,  11  li.is  been  converted  into  ,1 
vast  prison,  in  which  to  contnie  ci.mvicts,  for  whom 
transportation  to  the  mines  <^t  hibcn.i  is  considered 
insuftictcnt.  To  this  island,  even  ti  c  nan-.c  of  which  ;s 
whispered  in  fear  in  Russia,  .Mr.  llou.ini  was  iortuii.iie 
enough  to  gain  access.  Walking  through  the  exile 
hospital  one  day,  he  saw  a  being  unlike  any  he  had 
met  before,  and  which,  it  was  afterwards  explained 
to  him,  was  a  female  of  the  race  of  Sakhalin  Ainus — 
the  aborigines  of  tlie  island,  and  the  progenitors  of  the 
Ainus  of  Japan.  Mr.  Howard  was  naturally  fired  with 
the  desire  to  see  more  of  the  race,  which  possesses  the 
distinction  of  being  »  simple  In  thdr  savagery  to-day 
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as  they  were  three  thousand  years  ago.  The  bonk  before 
us  tells  tlie  tale  of  his  journey  to  the  Am  j  country  and 
his  life  among  the  people.  The  story  is  full  of  inteiest, 
and  is  told  in  an  unaflected  manner,  without  any  strain- 
ing after  effect.  As  an  example  of  the  author's  style 
the  following  account  of  tlie  aboriginal  mellMd  of  pro- 
curing a  Ught  will  suffice : — 

"  A  rough  little  apparatus  was  produced,  consisting  of 
two  little  hinrUs  of  wood.  Betwectt  these  WM placed  • 
bit  of  ^  ci  y  iiiy  elm  stick,  one  end,  which  we  will  call  the 
lower  end,  being  pointed  so  as  to  fit  loosely  into  a  hole 
in  the  lower  block ;  the  other  end*  niso  pointed,  being  in 
contact  only  with  the  Ibt  under  surface  of  the  upper 
blocic  A  bow  was  then  unstrung  at  one  end,  the  string 
was  passed  round  the  middle  of  the  dry  stick,  and  the 
free  cn»l  was  loosely  re-at(ached.  The  bow  was  then 
worked  with  wonderful  celerity,  until  the  lower  end  of 
the  stick  first  smoked,  and  then  passed  into  .1  utful 
bl.i7e.  This  was  coirnniiiiiciite^i  to  snnie  tine  cr\  twi;;s, 
ar.d  in  .i  few  minutes  wt  iiad  ai  guoc;  a  hv,  ou.ic  fire  as  I 
coiilil  w;sii  ' 

Mr  I  Iciw;ircl  witnessed  the  manulaciuie  of  ihe  poiMjn 
used  by  the  .Ainu  for  i]p]);n;:  arrow-heads.  His  descrip- 
tion brinys  to  niitnl  the  witt  iics'  raldron  in  M>uhelh.  An 
infusion  prtKiiued  from  dcAii  sp:ilcrs  w.is  mixed  with 
inspissated  of  foxc.-.,  iiiul  .1  tliu  ^  extr.cct  <\{  the  roots 
of  Acttm:!//)!  //.//  : (.  in  orcicr  to  procure  the  deadly 
paste.  It  has  been  said  that  the  Ainus  of  l.ip.m  perform 
no  religious  ceremonies  during  ihu  piep.ir.ition  ot  tlicse 
ingredients,  but  Mr.  Howard's  obscr- .uions  show  that 
the  Ainus  of  Sakhalin  certainly  do  s.mi  tiS  ihein.  After 
preparation  the  paste  is  pressed  into  a  long  and  deep 
holltiw  in  the  arrow-head,  and  its  poisonous  properties 
are  preserved  by  smearing  the  head  with  a  resinous  gum. 
The  secret  of  manufacture  is  only  known  to  the  two 
chiefs  of  the  village  and  two  arrow  artificers. 

There  are  many  other  points  of  interest  in  Mr. 
Howard's  narrative,  especially  to  the  student  of  ethnology. 
In  fact  the  book  appears  to  i>e  a  "plain,  unvarnished 
tale "  of  personal  olnervations,  and  on  this  account,  if 
for  no  other  reason,  it  is  wdl  worth  reading. 

Adt'iiitied  Physioc^rapky.    By  R.  A.  (iie;.;oty  and  j.  C. 
Christie.   (London :  Joseph  Hughes  and  Co.,  1893.) 

TEACRens  have  long  felt  the  need  of  a  good  text-hooik 
on  advanced  physiography,  and  will  no  doubt  fully  ap> 
preciate  the  little  book  before  us.  Mr.  Crefoiy'stwdve 

chapters  on  the  astronomical  side  of  the  sulgect  finrn  an 
admirable  supplement  to  his  now  well-known  "  Ele* 

mentary  Physiography."  This  part  of  the  book  is  treated 
in  a  very  practical  manner,  and  the  text  is  at  the  same  time 
rennrkriliii  free  I'roin  errors;  one  mistalce,  iiowevcr.  is  m 
pl.ii  11:^:  i  C.i^sLopc  I  I  amonjjst  the  brij;ht  line  st.us  instead 
(if  y  i/.i->siopti.i-.  riie  \  .irious  .i^troiioniicil  1  nstr uinentsarc 
dcscnlieil  111  .i  clcai  ly-wi  r.len  :ind  wc'.l-illuslr.itcci  th;tpter, 
whu-ii  should  prove  exticinely  tiscl'.ii  to  students  who 
have  not  the  advantage  of  seeing  .md  -ismg  ihc  instru- 
ments for  themselves.  In  all  the  most  rc  c  cnt  discoveries 
the  bo[)l<  is  well  up  to  date;  in  the  chapter  on  "Stars 
.irid  Ncbul.t;"  .i  r.ic)  iii_cuuiil  is  given  of  the  discovery, 
obseiwitioiis,  ,ind  jirob.ilile  ctripin  of  the  new  star  in 
.A  jri;;;i.  Tlie  .luthor  writes  w.th  a  pr.iLtica!  knowledge  of 
his  subject,  and  has  done  as  inuch  justic  e  to  it  as  the 
limitations  of  a  text-book  allow. 

Mr.  Christie  is  lesponsible  for  the  three  final  chapters, 
dealing  with  the  earth  as  a  co<iling  globe  in  relation  to 
Kant's  hypothesis.  The  treatment  adopted  is  more  of 
the  nature  of  an  essay  than  that  of  a  text-book  ;  but,  as 
pointed  out  by  the  author,  this  is  chiefly  due  to  the  fact 
that  the  subject  is  to  a  great  extent  speculatife.  The 
table  of  the  terrestrial  dements  known  to  occur  in 
meteorites  and  other  celestial  bodies  might  havtbtmof 
value  if  suflicient  care  had  been  taken  to  insure  acouracr. 
As  retards  the  dcmcots  in  the  sun  it  dtflers  very  widely 
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from  the  Ubie  given  by  Mr.  Gregory  on  185,  and 
several  elements,  such  as  bromine,  are  erroneously 
included. 

The  107  illustrations  form  a  noticeable  feature  of  the 
book,  many  of  thcrn  h.ivjnj;  been  >,pcckilly  drawn  for  it. 
We  coalivlciitly  lecoiiimcnd  tlic  book  ;o  the  notice  of 
teachers,  for  it  is  certainly  one  of  the  mo^t  >.  \:cdlMit  ex- 
positions of  the  subject  that  we  have  yet  seen. 

Proetedings  of  the  Edinbtn^h  Malhematieal  Society. 

\'o'.,  \i.    '  London:  Willi.ims  and  N'orgntc,  if^Qj.) 

TiUC  practice  recently  .idopted  by  th:s  .So<-icty  ot"  issuing 
its  volumes  in  f  (»!nplcte  form  .it  the  end  "f  its  session, 
whilst  it  has  some  ad v.intn^'es,  has  the  L;reat  disadvantage 
which  rcsalts  to  an  author  jti  the  lon^;  delay  of  the  pub- 
lication of  his  results  if  he  has  marie  his  communication 
early  in  the  session.  \Vc  believe,  husvever,  tiiat  ihe 
Society  meets  this  objection  by  allowing  authors  to  have 
copies  of  their  papers  as  soon  as  they  are  printed. 

There  are  twelve  contributors  to  this  volume  of  1 70 
pages.  The  historical  notes  are  especially  interesting. 
Tiiey  are  on  the  history  of  the  Fourier  series,  by  G.  A. 
Gibson ;  history  of  the  nine-point  circle,  eany  history 
of  the  5ymmedian  point,  and  Adams's  hexagons  and 
circles,  by  I>r.  J.  S.  Mackay.  These  last  are  written  in 
Dr.  Mackay'*  usual  interesting  style,  with  full  references 
to  early  wntin^  on  the  several  points.  It  is  a  pity  that 
he  has  not  received  sufficient  encouragement  to  publish 
his  large  store  of  notes  in  A  tingle  volume  instead  of  issu- 
ing them  in  the  shape  of  deiadied  notes.  Prat  A.  H. 
Anglin  gives  a  paper  on  certain  results  invdrii^  aieal  and 
tTitmear  coontuntea.  Mr.  C  Qnee  writes  on  action  at  a 
diatancei  and  the  tmnsmisKon  of  stress  by  isotropic 
elastic  solid  media,  and  Mr.  W.  Peddie  contributes  notes 
on  the  use  of  dimensional  equations  in  physics,  on  the 
fundamental  principles  of  quaternions  and  other  vector 
analyses,  and  on  the  elements  of  quaternions.  This  last 
subject  is  discussed  at  some  length  by  I'rot  Knott  m 
the  quaternion  and  its  depreciators.  His  attitude  is  uell 
known  to  the  mather>iati<  al  rc.icicr<;  of  Na  ri  kk  fsee  vols, 
for  1891-3-3').  The  icmammg  notes  appeal  to  the 
inatheniatiL-ai  masters,  who  form  the  msjor  part  of  the 
i  iientiU  o\  1^1  members. 


LKTTERS  TO  THE  EDITOR. 

^7^t  RJilor  dots  tiiJt  he! J  hinnf';  rt'sfvrtril'le  fi>r  Ci'miosi  tx- 
frfutl  by  his  icrrctf'omiin'.i .  Neither  (an  ht  umitrtaki 
to  return,  or  to  corrtstond  with  the  wriStn  ej,  ttjuUd 
wmtmttriftt  inttmM  fir  this  or  any  other  ^rt  0/  Nature. 
NwMttU*  ittitkm     amtignmoMs  eommumteatiom  l 

The  PnbUcatioa  of  Selentiie  Pepera. 

The  di«cuMioa  of  this  important  subject  has  been  sititcd 
J  prapai  of  physical  papers,  bat  the  publication  of  papers  in 
bnewes  of  science  is  in  as  equalljr  ensailsfactory  stale. 

Prof.  Lodge,  in  bis  letter  in  yoer  issue  of  July  27,  afterpaying 
atlentioo  to  the  preparatioa  of  tuelU  abstraeu  of  all  papeis  00 
phyiicsl  rabject*  appearing  both  at  hoew  and  abroad,  calls 
attention  to  what  ha«  always  appeased  to  me  to  be  the  SMMt 
important  matter  for  reform,  namely,  the  RieaBSaad  nelhods  of 
publication  of  English  scientific  papefS, 

There  iit  no  complaint  more  frequently  heaid  abroad  than  that 
important  papers  of  English  scientific  men  are  almost  inacces- 
sible to  the  foreigner,  because  it  ha«  been  the  fashion  to  com- 
municate theui  to  local  societies  and  to  rest  content  with  stich 
publication  as  is  secured  by  their  being  printcil  in  the  .Sc.ticiy's 
Proceed  in  j»i  or  TraniictioM.  If  (he  <e  wrie'.  icv  ilis-tribuled  liicir 
I'uijhcAliiJns  liberally  where  tliL-rc  aic  sta  ients  who  ought  to 
have  ih<'  i>p|>iittuiiuy  uf  tfjilmi;  ihciti,  and  without  tnkiag 
accour.;  of  u  bother  ihcy  rcccivt  in  c\chanj:c  j'ubhcition  of  an 
equal  nuutljtf  of  iJa|;<;s,  the  evil  would  be  mucii  lesji.  But  this 
is  not  so.  It  is  notorioui — to  take,  for  instance,  the  Royal 
Society  of  Edinbuigb,  with  which  I  am  best  acquainted,  and 
which  is  not  by  any  means  the  least  liberal  in  the  matter  of 
distribution— that  uiueis  the  authmr  disiribates  lavishly  separate 
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copies  of  his  pwer  la  every  quarter  where  he  coosidcrs  it  Im- 
portant that  it  saonld  be  read,  it  will  past  unnoUeed,  and  a 
worker  in  the  lame  branch  of  science  will  not  consider  thai  he 
is  open  to  any  bhuse  for  not  beii%  acquainted  with  a  paper 
publithed  in  an  organ  so  difficult  to  procure.  I  believe  that  this 
applies  in  at  least  an  equal  degree  to  the  other  two  societies 
mentioned  by  Prof.  Lodge,  namely,  those  of  Dublin  and  Cam- 
bridge, andof  course  itisatl  the  moreapplicable  to  societies  of  less 
impoitance.  But  even  shf  Rny.i!  Society  itself  is  open  lo  excep- 
tion in  this  respect,  for  although  no  fault  can  be  foun<i  with  the 
Proceedings  or  Transactions  as  a  r;  CK^^mst  il  organ  of  pub!!  cat  ion, 
they  are,  as  a  matter  of  fact,  not  tnorc  rcailily  aci.e-'.;!  Iv  abroad 
'  thsn  the  corre»i>onHiDf;  puWica!jon->  of  the  l.  liiil  ir^h  Society, 
'  and  the  niajoniy  of  (oreigti  .-.ruJenls  nevei  're  :'-nyllung  but 
abstracts  of  iroiiyrL-tiit  Eligbih  papers.  The  or.ly  independent 
I  scientific  journal  of  importance  IS  the  /'vo 'j./  vfi  .j.'  M,i^\v:itu, 
aud  though  widely  known  u  not  cxiea^tivcly  uted,  aud  b^s 
not  oiQWB  with  the  times.  The  want  of  means  of  scientific 
puUicathiB  wMdk  has  been  produced  by  the  devetopioeat  of 
scientific  activity  in  fant  twenty  or  thbly  yean  has  bcao  aact 
by  an  iocrease  In  the  number  of  societiei,  and  l^a  greater  de- 
velopment of  society  publication.  The  former  is  probably  an 
advantage,  the  latter  la eertaioly  a  disadvantage.  The  pntiUca* 
tion  of  scientific  papers  cannot  be  too  much  centralised  in  the 
interests  of  both  authors  .ind  readers,  ami  for  this  purpose  a 
central  organ  such  as  indicated  by  Prof.  Lodge  is  required. 

What  is  at  present  inefSciently  and  extravagantly  done  by  a 
multitude  of  amateur  puWi^Vier*  scattered  over  the  country 
could  ai  much  levs  co'.t  Ijc  tificiently  done  by  a  central  publish- 
ing ulticer  isauin^  a  central  organ,  in  several  icries,  e«ch  series 
appearing  in  iiiotr.idy  numbers,  and  tlic  wdiole  t.;n  on  strictly 
business  lines.  Lacia  scries  shouhi  be  dcvotcii  t:i  a  parlicwlar 
science  or  branch  of  a  science.  Tin;-,  'licre  mijjht  be  several 
series  in  chemistry  as  organic  chemistry,  inorg.iriic  chimistry, 
physical  chemistry  and  technical  chemistry.  Physic*  iSu  would 
fall  into  several  series,  as  would  other  sciences.  Each  aeiics 
of  original  papers  would  have  a  parallel  one  of  abstracts  of 
foreign  papas  on  the  same  subject,  and  it  would  be  useful  to 
have  a  swamte  serirN,  which  mi^ht  be  issued  wsekly  or  fori- 
nightly,  devoted  to  piintir.g  a  minute  of  the  proceedings  and 
papers  read  at  the  meetings  of  the  various  societies  thraoghout 
the  country,  to  be  furnished  by  their  secretaries. 

The  effect  of  tiie  realisation  of  some  such  plan  as  this  woulcf 
'  be  the  imme>!iaie  setting  free  of  the  large  sum  of  money 
annually  spent  by  the  societies  iu  printing,  aiM  the  oollcMiao  of 
all  that  is  published  in  one  organ,  whldi  would  he  an  enwmeua 
assistance  ;o  ihe  sttsflent. 

Each  series  would  have  to  be  mtellijjently  and  liberally 
indexed,  ainl  a  separalc  vohimc  or  tlie  indices  of  all  the  ?erie» 
published  each  year.  It  would  then  be  sufiicient  foi  Ihe  worker 
tn  lake  in  the  scries  dt  v.rcd  l.i  his  own  biBnc':;  uf  science  and 
the  yearly  inilex  vi);,;me,  which  wuuld  ]irevcr.t  his  OVerhMlklng 
papers  ol  impuitancc  .ippeannj;  in  other  scnes. 

This  scheme  ul  cenir.il  |,uhlicai;on  lias  occupied  my  thou.;h!s 
for  some  years,  and  I  have  from  time  to  time  discussed  it  with 
my  firiends,and  it  has  even  been  bRnght  bcfiDn  oaepnbUiher, 
but  without  any  practical  effect. 

It  is  therelore  with  vciy  gnat  plsasan  that  I  find  Prat 
I  <dge  advocating  a  similar  sawme,  and  I  hope  that  It  maj  be 
die  means  of  fiking  puUle  attentioo  on  the  present  aasstls- 
factory  state  «f  ibii^  and  of  forcing  a  remedy. 

August  J.  Y.  BucwutAN. 

Tub  ahatracts  of  phiaiteal  seicooe  for  the  year  1886^  pib- 
liahcd  by  the  Berlin  Fnyiical  Society,  are  contained  in  three 

.itout  octavo  voluflMSi  eem^iag  over  2000  pages,  while  the 
somewhat  less  compiuhcnsive  tupplemenis  to  the  AmnaUH 
average  about  icoo  pages.  A  good  index,  on  Ihe  other  hand, 
can  be  prepared  at  little  more  than  the  cost  of  printing.  .\n 
index  entry,  which  contains  the  full  title  of  the  article,  the 
name  i  f  tin-  a  itb-  r,  the  correct  reference,  the  number  of  pages 
covered  by  Ihe  article,  ami,  where  necessary,  a  brief  indication 
of  she  scope  of  Ihe  article,  is  s.iSiicient  10  inform  the  student 
where  each  advance  in  ins  pariiealar  branch  of  science  i-^  to  he 
f  ii:nd  lCJlorle^l,  ami  1-  of  [H  i  uia.-.cnt  value  te.  seatchcrs  uf  all 
iturti),  piwVided  A  piupci  ^yalcat  uf  cliutilicatie'ii  of  the  in  icn 
entries  is  adhered  to.  The  scheme  of  indexing  citric  1  t<i:t  by 
the  Association  of  Engineering  isocieties  of  Americi  pce  cnii 
many  features  worthy  of  imitation.  The  index,  which  appears 
monthly  in  the  journal,  is  printed  00  one  side  only  (the  reverse 
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i<!  arailable  for  advertisements)  and  pouesses  a  separate  pagioa- 
tii>n,  M)  UM  a  student  can  extract  for  hinuelf  iuiy  cnlrie*  which 
he  may  require.  At  the  end  of  the  year  the  index  is  consoli- 
dated, so  as  so  form  a  permanent  record  of  the  progress 
of  the  science  i\\m-n^  that  period.  The  consolidation  of 
the  index  c:in  be  ch'j.iply  c;j>cli:-l  by  an  arrangement  wl'.h 
the  printer  ti;  l.ecjt  ty|>e  landing  for  twelv?  m  jnthi, 
when,  in  uliiiii  ni  lu  ihe  reference  to  the  sourco  uf  :he 
orij;iaal  paper,  references  to  abstracts  and  reviews  can 
be  incorporateii.  If  the  Physical  Society  would  undertake 
Mich  a  work,  it  is  probable  that  the  utility  of  the  index  would 
lead  to  m  cxttntiM  of  the  ■jnicB  to  tmet  socMia  alao.  It 
is  clear  that  bjr  a  ooopccattva  anaiiMBU»t  belMen  two  or 
more  societies  variooi  indesa*  could  be  iaiMd  at  a  relatively 
slightly  increased  co«i.  The  economy  ia  obviooa:  Ihe  same 
41m  have  to  be  laarched  but  once,  the  same  siafT  would  be 
OOmpetenl  to  do  the  combined  work  at  a  cheaper  rate,  and 
minor  economics  could  be  effected  in  stationary  salary  of 
editor,  &c. 

Tt  rcmaiiTi  »r>  be  seen  whether  English  physicists  are  disposoi 
to  abanilor.  thi-ir  i  ri^ent  attitude  of  masterly  inactivity — wait- 
ing until,  in  the  fultics';  of  time,  Intcrniti'ma!  Bureaus  shall 
step  in  and  do  the  woik  fnr  thcEn.     A  simple  schetne  like  the 

above  rc<}iures  no  deus  tx  modun  -  in  the  ihapc  of  bn'.ish 
AwocttloB  aid  to  act  tha  ball  rolling 

E.  WVNDHAM  HVLMS. 

44,  BleohciB  Teciaee^  K.W.,  Jnly  31. 

The  Oaoanl  Motleat  of  tbe  Atnoaptaere. 

Tw'o  cyclonic  storms  have  occurred  over  thf  Tiiiiian  jegion, 
the  tracks  of  which  appeared  to  be  suggestive  of  the  existence 
of  veiy  abaonnal  conditions  in  the  general  cirealaUoo  of  the 
cwiaailaof  Hie  atmosphere.  The  6rtl  storm  appealed  over  the 
caatoftheBayof  Seagal,  in  about  lat  ic*  M.j  on  May  so. 
The  centre  eraned  the  bay  00  a  W.1I.W.  tfick  daring  Ihe 
Stat  and  23nd,  and  appeared  GO  the  (Mm  coaat  00  the 
Sjrd.  Here  it  slowly  recurved  and  foUowad  a  N.,  N.E.,  and 
E.  course,  finally  passing  away  on  May  J9or  30  into  Asuntn 
and  Manipur.  I'he  second  storm  appeand  over  the  cast  of  Ihr 
bay,  aUo  in  about  lat.  15"  N'.,  on  June  II,  passed  during  the 
12th,  13th,  14th,  15th,  and  16th  W.N. Westward  across  the 
bay,  nnd  to  the  centre  of  Ibe  Indian  Peaininla.  It  there  xt- 
curve),  like  ita  predeceaior,  throogh  N.  aad  and  iiaailjr 
inio  F. 

(- :ji:ibin:n.;  the  iiircctii')n  of  niuvcincn;  of  ihc  two  storms  for 
«ach  twenty-four  hours  after  movement  commenced  we  obtain 
the  Ibllowi^  figure*  <— * 


1st  dlS' 

2U<i  ,, 

3«1 

4th  „ 


N  .  Mo  '  W. 

;i>  W. 
N.  sa*  W. 
N.  36'  W. 
N.  13°  W. 


Dir«ction. 

6ih  day,  N. 
7th    .,  N. 
8th   „    N.  K 
9th   ,.   N.  70'  E. 


Tbe  following  is  the  normal  movement  of  storms  during  the 
period  May  30  and  June  20,  extracted  from  the  "  Handbook  of 
Cjrclonic  Storms  in  the  Bajr  of  Bengal,"  by  combining  ihedirec- 
tiM*  of  motion  of  each  atorm  recorded  within  the  period  i— 

Dircrlioa. 

Sthday,  N.  48'W. 
dih  „  N.4t*W. 
7ih       N.  aa*  W. 


lat  day,  N.  48"  W. 

and  „  N.  39°  W. 
3rd  ,,    N.  40°  W. 


it  Uf  ul»frv<fd  ffom  this  t&mpariian  that  the  direction 
of  movement  of  the  two  storms  of  May-June,  i.S  jj,  (iiiagrees 
with  tbe  average  movement  of  storms  at  this  time  ut  year.  On 
the  Other  head,  *' recwir^  "  from  a  N.W.  translation,  through 
m  N.  translation  ioto  a  N.E.  and  E.  traosUtion  is  in  the  Indian 
legion  a  marked  featnre  of  the  proMaiive  motion  alomu  in 
*  ihe  spring  and  atttttmn  monthi,  and  it  hence  IbIIowb  that  if  the 
direction  of  movement  of  cyuonet  is  controlled  I9  the  npper 
cnrrents  of  the  atmocphere,  then  the  upper  cnrrentt  exitting 
over  the  Indian  region  at  the  end  of  May  and  during  tbe  first 
hiUf  of  June  in  the  present  year  were  analogous  to  those  ordin- 
arily prevailing  over  that  region  in  the  spring  and  autumn,  and 
were  not  comparable  with  those  normally  prevailing  at  or  about 
midsttomer.  Now,  according  to  an  hypotheiia  pnt  forward  by 
the  Wilier,  there  exbia  over  this  thermal  equator  n  cakrent  of 
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wcitcrl)'  tran>!LTtior.,  iriil  it  ;5  within  thi?  current,  or  on  the 
m.irgins  tlu-irof,  that  aK  the  n.^rff  jiiip  irlAn;  i:ycl')nes  Originate. 
On  (he  north  side  of  the  current  of  wc^t'^-rly  translation  air  cur- 
rents exist,  moving  first  to  N.W.,  then  to  N  . ,  and  finally  towards 
N.  v..  and  K. ,  transffrrtnf;  thf  air  raiscff  over  eipi.-it^jrial  re!»ion»(f»r 
rallicr  -jvcr  the  rcj;  ions  covered  by  the  thermal  equator  J  towards  the 
tcmpera'c  ;one.  lii  culinary  years  nearly  all  the  storiiK  of 
thtr  liny  appeariiit;  hetvveen  May  20  and  June  20  appear  to  the 
north  of  lac.  18  ,  aod  the  great  maiority  of  ihcm  to  the  north 
of  lat.  ao"  N.  At  the  same  time  the  thermal  equator  and  air- 
current  of  weaterly  translation  at  midaummer  coven  northern 
India,  and  Ita  northern  maigio  Kea  ehiae  to  the  Himalayan 
range  of  monntaina.  Thit  lange  obatnicta  any  noidiefly  aofe. 
ment  of  eydoaes,  aad  hence  the  direelion  of  motion  of  ataMna 
is  controlled  by  the  current  of  weiterly  tiandatiooi  and  it  to* 
wards  the  west.  In  the  spring  and  antnnn^  ea  ihecontniy, 
the  thermal  eoualor  lies  over  southern  India,  and  th*  motioA  M 
cydoaes  is — first  westerly,  within  the  eqaatorial  current  of 
westerly  translation,  and  subsequently  along  the  curved  track 
dcscrjhcd  hy  the  returning  air.  When,  then,  as  in  the  present 
case,  we  have  o.curriag  nearly  at  miifsuiiimcr  a  direction  of 
movement  of  cyclones,  amlogon's  'o  that  prevaiiin;;  in  the  iprin^ 
and  autumn,  it  may  not  be  unfair  to  assume  that  the  ihcrnial 
e  juator,  the  return  current  of  air  from  the  torrid  to  the  tem- 
perate zone  and  the  niai<ive  current  of  easterly  translation  over 
the  lenipcrate  zone,  all  lie  to  the  southward  of  the  positions 
i^ccupicd  by  them  in  normal  year^i.  If  this  he  the  c.ise  in  the 
Indiao  rcj^iun,  it  is  conceivable  th^t  Mmilarly  auomaiuui  con- 
ditions prevail  in  other  parts  of  the  world  ;  and  it  is,  perbapa, 
pouible  that  the  exceptiooal  weather  which  has  prevailed  over 
the  United  Kingdom,  and  other  pdrtkma  nf  the  north  temperate 
zone,  may  be  One  to  the  fact  that  the  United  Kingdom,  ftc, 
relatively  to  that  portion  of  the  cnnent  of  eaaleity  translation 
which  oidinarQy  tianporta  cydonaa  autward  haa  been  modi- 
fied, and  that  this  portion  of  the  cnirenl,  and  consequently  the 
path  of  cyclones,  lie  to  the  southward  of  (heir  normal  positions. 

It  is  very  difficult  in  India  to  accurately  determine  the  lie  of 
the  thermal  equator,  as  it  is  very  doubtful  if  temperaiure  ob- 
«trvations  .it  the  earth's  s-jrface  are  in  themselves  fitfTicient  to 
show  the  rea!  at mo=;]ihcric  thermal  condition?.  Apparently, 
however,  the  centre  of  the  thermal  e^aatvir  in  May  runs  from 
abcut  lat.  18'  to  20'  N.  in  lon^;.  96  I',  to  lat.  25'  X.  in  lont;. 
68°  v..  The  writer  has  extracted  from  the  monthly  weather 
review  the  temperature  tday  tetii|>eraturc'.  anomaiie-- of  three 
stations  vL'alciit;!,  ..Mlahahad,  and  Lahore)  lyinj;  to  the  north 
and  of  three  stations  (Na(4p\:r,  M.uiras,  and  llonibay'i  lymj;  to 
the  south  of  tbe  line  given  al»uve,  and  hnds  they  are  as 
fallowa^— 


Southern  i]^*5P"=:f;tl 
c,^,:^^.  \  Madras  =  -)-i-3  J- 
Slaiions.  f  Bombay  =  -o-8/ 


These  olucrvation^  show  negative  anomaliei-  fur  buth  rc^ioo^ 
but  they  would  also  ap|>ear  to  show,  from  the  largeness  of  the 
anomaly  to  the  north  and  tbe  smolloess  of  the  anomaly  to  tbe 
aontbt  that  the  lute  of  greateit  heat  over  India  in  Hay  had  been 
thrown  to  the  Bcnthwaia.  According  to  the  writer'a  viewi,  bow. 
ever,  the  low  latitude  of  tbe  place  of  orifin  of  the  cyclones  and 
tbe  subieqaent  carved  trajeetoriet  of  tno  atorms  are  stronger 
evidences  of  the  southerly  position  of  the  tropical  band  of 
westerly  translation  than  that  afTandnd  by  temperature  obwrvat 
lions  taken  at  the  earth's  aniftoe.  W.  L.  DaLua. 

Sfania,  India,  Jn^  a. 

Thitaderbett  In  Watwleknhlrt. 

On  Sur.iiay  cveninc,  July  2,  litis  part  of  Warwickshire  was 
visited  by  a  very  sicvcre  itorm  of  thunder  and  lightning,  accom- 
panied by  torrents  of  rain.  After  the  Horn  had  snbnded, 
about  teit  mioute-s  before  lea  o'clock  in  the  evening,  a  Cichnll 
seema  to  have  Ulan  in  the  viilaga  of  Dnnchnrch,  an  occnrrenoa 
siill  rare  CMOgh  to  warrant  Its  bein^  placed  on  reeoid. 

On  the  afternoon  of  July  4  I  visited  the  garden  of  A«  H. 
Harrison,  Esq.,  of  Dunchurcb  Hall,  in  which  an  aaploiioin 
oecttRed  at  the  time  indicated,  braafciiic  off  at  about  seventeen 
liMt  Gmn  the  grannid  a  fine  spcdmen  of  WdHngtonia  growhtg  on 
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thelawr.H  'iicli  1  d-'L-n  wIumi  intact  about  thirty  feet  high.  The 
upper  purLioa  wjls  iiluvcicii,  rra^menls  being  scattered  far  and 
wide  bath  over  the  lawn  and  an  adjoining  field,  some  fragments 
nicking  in  the  grus  lawn  and  sliowing  that  Ihey  must  have 
baca  torlad  with  graat  force. 

At  Ibe  ■»«  tim  tweniy-four  panes  of  gim  Js  front  of  the 
home  woe  intihed  Ytf  the  violence  of  the  exploiion,et  a  distance 
ftam  ihe  tree  of  twODty^brec  to  forty-three  yards. 

It  was  noticed  that  windows  of  plate  glu',  a?  we!!  as  wiadom 
which  happened  to  be  open  at  the  time,  csca;jf.'  I.  The  exflloiioa 
is  said  to  have  been  quite  unlike  thunder,  and  to  have  resem- 
bled the  report  of  a  heavy  piece  of  ordnance.  It  is  j  tuSalilc 
that  the  report  was  heard  here  in  Ruf;hy,  i>  I  find  ;!iaf  (wo 
persons  who  happened  t  j  \n:  m  my  I'.o'.isf  .ic  ihp  timu  remember 

hearini;  a  doable  repon  at  about  the  tame  hour,  wiuch  they 
remarked  upon  to  «Mh  other  M  being  like  the  distant  firiBC  of 

a  cannon. 

As  to  the  evi  lcncc  of  the  agent  of  destruction  l)eing  a  fire- 
ball, I  have,  through  the  kind  help  of  Mr.  Ilarrison,  b?«n 
cniitileil  Id  e\:i:nirn:  f;iiir  w  iUii->->e>..  all  <ir  vvhuiii  ;i^'rce  tli.^t  dur- 
i\x^  aa  interval  of  t»a  rtitaulcs  before  Lhc  cxpluiiiuti  a  lai^e 
fiery  globe  was  seen  travelling  through  the  air,  and  emitting 
light  of  such  darling  brilliancy  that  the  only  one  of  tbem  who 
«n»  oat  of  doott  et  the  tioie  ww  for  a  nKHoeat  blinded  aad 
dowdi  rad  leit  Cmr  wnie  ahort  tioie  eftcrwvdt « aeMelioa  of 
pein  in  tbe  hecHt  of  the  head  and  the  neck. 

A  fifth  witoeH.  wbam  I  did  not  lee,  wa*  at  Ihe  time  of  tlie 
explosion  in  a  room  overlooking  the  lawn  on  which  the  tree 
grew,  and  states  that  she  saw  through  the  drawn  blind  the 
reflection  of  a  fiery  round  ball  at  the  instant  of  explosion. 

The  b.sll  seems  to  have  been  larger  than  any  hitherto  observed, 
all  5[>e.<iking  of  it  as  appearing  larger  than  the  sun  or  moon, 
and  oHL-  iif  I  hero  .taid  it  was  as  large  as  an  ordinary  fire-lwilloon 
when  --ecn  at  a  short  distance.  The  colour  is  said  to  have  been 
of  .in  intense  fiery  red,  bat  a  pcrs  jn  who  did  not  ?.ce  tlic  ball 
was  startled  almost  at  the  instant  of  the  ecploiioa  by  the  light- 
ing up  of  a  long  pue^  io  Dowtxerch  Kwl  by  en  inteaae  Mae 
light. 

The  path  by  tin.-  lireU.dl   duriti^;  Ihe  two  niin.Ue.s  it 

was  observed  could  hardly  have  bvcii  direct,  as  the  airctlian 
taken  when  first  seen  makes  an  obtuse  angle  with  the  direction 
indicated  by  all  who  saw  it  immediately  before  the  explosion. 

14  liili  in  Road,  Rugby.  L.  CUMMING. 

P.S.— I  have  Mbmitted  a  draft  of  this  letter  to  Mr.  HarriMHB, 
wlwafiNta  withoMiiitheMeaiwijrof  the  report  civen  ebove. 


The  Suicide  of  Rattlouaiiei. 

I  NOTics  in  Nature  (or  Jnne  i,  1803,  ^age  107,  no  inquiry  by 
Mr.  R.  I.  Pocof.k  as  to  the  suicidal  habitt  of  norpions.  His 

conclusion  is  that  if  scorpions  sometimes  kill  themselves,  the 
verdict  must  be  "accidental  suicide,  or  suicide  while  of  unsound 
mind."  I  h»ve  no  evidence  to  offer  %=.  to  the  h.ihits  of  Califoroian 
scoi|-njns,  hill  I  li.-ivi-  inyst'lf  wimessed  the  dehlicrate  suicide  of  a 
rattlesnake,  and  think  that  a  brief  account  of  it  may  be  worth  re- 
cording. In  thesummer  of  tSSS  Prof.  Kecler  saw  alarge  rattlesnake 
(with  seven  rattles)  crawl  under  the  f«nndafionf>f  the  domeof  the 
six-inch  equatorial.  With  tlic  nice  ni.mipjl.Ti'jn  fur  whi^jh  he  is 
famous.  Dr.  Kecler  fasteneda  (wit  of  bliiCKsiisah  «  totn;j  ah^jut  the 
animal's  neck,  and  brought  him  into  the  large  marble  vestibule 
of  the  observatory.  The  snake  was  furioiu  and  was  practically 
enh^nied.  AAercvery  ooe  h«^  Man  Ua  it  became  a  question 
wliat  to  do  aeit.  It  waa  lenlved  lo  put  him  Into  a  gallon  jar  of 
water.  Dr.  Kedcr  bad  the  Iwk  01  letting  the  very  lively 
animal  (which  was  smse  three  feet  long)  into  the  jar,  and  of 
letting  go  with  th<>  foni^  ;  while  I  oodertoafc  to  put  in  the 
stopper  of  the  bottle  3.'.  .\a  aupiioiooa  moment.  All  thu  w.v> 
accomplished  very  nicely,  and  the  next  step  was  to  drown  the 
snake  l)y  inverting  the  jar  .it  interv.xU.  .\ficr  a  little  time  it 
became  obvious  to  every  one,  the  snake  included,  that  the  animal 
must  soon  be  drowned.  At  this  moment  the  ^nakc  ccastJ  any 
attempt  to  rite  lo  the  surface  of  the  water  in  the  iir,  and  in  the 
ni«<l  deliberate  manner  strut  ><  t  i  I  deep  inii>  its  buly.  I 
hjve  no  doubt  whatever  that  tlie  blow  was  intenlionil,  and  with 
iii  i  l  il  ^  iir:  ..tj.  It  was  a  single  deliberate  blow.  There  was 
no  flurry.  .\s  far  as  one  ouhl  see  the  aoimal  was  of  sound 
and  disposing  mind  and  mvin  >ry.    ft  had  been  fall  of  fnry  et 
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first,  but  latterly  had  only  sought  to  escape  fronj  the  w  nier  to 
the  air  at  the  top.  VVhea  this  became  hopeless  the  snai>c  ended 
iu  own  MiviglaL  I  bid  often  heard  tbnt  anakcc  (and  scorpions) 
l>aianendto4h^owBH«mL  Hmia  an  inatMicevbicfa  occurred 
before  my  eye*.  Theanake  ia  now  pnaamed  in  akohoi  at  the 
observatory,  and  the  maiict  of  the  ftagf  are  pMnly  to  beevM. 
Lick  Ohacr«atat7,  Jnly  19.  Edwaro  &  HoiDHI. 

New  Cottetaaiona. 

In  the  last  volume  of  the  Proceedings  of  the  Royal  Society 
of  Victoria,  a  paper  appears  by  us  entitled  "  I'reliminary 
Account  of  the  Glacial  Deposits  of  Bacdiua  Marsh."  In  thi» 
paper  we  claimed  to  have  shown  that  there  were  two  distinct 
deposits  of  till  sepaimled  bjraandatooea  naamned  to  the  Triaaiic 
age,  and  moreover  tliat  the  npper  till  ret  led  on  the  daoaded  sur- 
face of  the  latter. 

Further  examination  has  shown  thii  \n-  wure  mi.!.T'-.cn  i-i 
rei^nrd?;  the  last  point.  (Jur  concUi-iun  h:;d  been  dr.iu  n  ni.\mly 
frcin  n  section  which  we  have  dc.-cribcd  an.  l  h^uti'd  .i>  on  -.ircing 
at  a  siuali  quarry  on  the  Korkupcri tniul  '  rei  k.  :\:  ' hi >  place 
we  described  till  as  overlying,  and  a  .^r.initc  boul  ici  over  a  yard 

.  in  diameter,  together  with  smaller  boulder.*,  a^  liC4in;  jaaimed 
into,  the  broken  surface  of  the  sandstone. 

The  real  slate  of  tluitgs  is  that  the  clav  material  contaiaing 
tbe  boulders  is  really  a  bed  intercalated  with  the  aandstone,  the 
whole  being  indined  at  about  35  "-40  .  What  wai  described  as 

I  till  overljriflg  theae  aaodsiooes  turns  oat  to  lie  a  "  wash  "  c«a< 

I  taiaing  striated  stone*,  and  derived  from  an  ontcrop  of  a  till  like 
deposit  a  little  above.  Hesides  the  larger  clay  bed  containing 
the  large  boulders,  there  are  several  other  thin  bands  of  clay 
intercalated  with  the  sandstone  cootainiikg  pebbles,  several  of 

'  which  we  found  to  be  siriited. 

The  real  succession  in  ihi?  locslity  would  now  appear  to  be  as 
follows  : — 

(I)  Till,  aadoubtedly  morainic,  and  probably  resting  on 
Silurian  rocks. 
(2}  .Shales. 

(3;  Massive  sandstones  with  inteicalale^  hands  of  clay  bear* 

ing  transported  boulders. 
(4  '  A  tilldike  deposit  containing  boulders. 
(5;  Shales  and  well  slratified  fine  argillaceous  suntistunci'. 
It  would  be  unwise  lo  assume  that  this  succession  represents 
the  general  order  to  Victoria,  as  stratified  deposits  associated 
with  till  may  be  of  local  ligsificuioe  onljr. 

As  the  fossil  cTideoce  so  tar  oblaiiMd  plants  to  the  sandstone 
being  of  fresh-water  origin,  it  ^entt  reasonable  to  sttppoce  that 
it  was  deposited  in  a  glacial  lake  into  whi^  sab-glacial  streams 
flowed,  and  in  which  floating  ice  wandered,  dropping  boulders 
here  and  there.    At  the  quarry  abovc-meutioned,  the  clay  bed 
containing  the  large  boulders,  and  the  sandstone  adjacent  to  it, 
I  are  remarkably  contorted  as  if  an  iceberg  had  grounded  there. 
I     As  lo  the  real  nature  of  the  till-like  deposit  referred  to  as 
j  overlying  the  sandstone,  we  do  not  yet  ^  irf  -o  vpeak  definitely. 
I  It  presents  some  strong  points  of  resemblance  to  true  till,  but  it 
I  may  be  of  aqueous  origin  aided  by  floating  ice. 
I     It  will  be  now  seen  that  the  sandstones  known  a<  the  Kacchus 
!  Marsh  .Sandstones  must  be  considered  as  part  of  the  glacial 
I  series.    Our  friend  Mr.  Charles  Urit  tie  bank  has  also  come  to 
this  Conclusio.". ill'!!  m  l.'p.jriilt'nily  ^  d  u<.     Of  iour>:  1  hr-  other 
sections  given  with  uui  j^apcr  wiii  have  to  be  altered  in  accord- 
I  ance  with  the  foregoing. 

I  Having  recently  had  an  opportuoitv  of  seeing  the  glacial 
deiKisits  near  Heatbcoia,  descnbod  fay  Mr.  Dnna  Test  year,  we 
may  say  that  there,  as  at  Baochns  Marsh,  the  lowest  member, 

I  at  least,  is  a  tree  till  doe  to  the  action  of  land-ice.  We  cannot 
\  agree  with  Mr.  Dnnn  in  his  opinion  that  these  deposits  ate 

entirely  an  iceberg  drift. 

.\  notable  point  of  difference  between  the  tilt  at  Bacchus 

I  Marsh  and  that  at  iieatbcote,  lies  in  the  immense  quantity  and 
variety  as  well  as  the  great  aiae  ^  the  rock-dei>ri>  in  the  Litter 

i  locality.    Mr.  Dunn  well  expresses  it  when  he  say>  that  it  looks  * 
as  if  the  ruins  of  a  continent  were  gathered  here.    It  would 

■  almost  seem  as  if  Hcathcote  were  in  the  region  of  a  terminal 
moraine.    The  somcwli     un    :isfjctory  evidence  alTordcd  by 

j  the  "  rocbe  moatonncc,'' knuwa  as  Dunn's  r<xk,  seem*  to  in- 
dicate that  the  ice  came  from  the  south  in  this  district 

Graham  OtKictR. 

I    Melbonme  Unlv«rsily,Jnly4,  Lmwtft  fiatrova. 
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THE  THlEVtm  OFASSYJtlAN 

ANTIQUITTES. 

So  much  i:i[eiest  is  now  taken  in  the  archxological  re- 
searches iiKiile  111  Kt;\'pt  .uid  Assyria  that  it  behoves 
a  journal  of  science  to  clir  inu  ^l-  h  (_.ibt;  of  cDiibuicr.ihle 
Importance  that  has  recently  been  before  tlic  law-courts. 
The  case  is  noteworthy,  because  it  is  concerned  with 
•the  excavation  and  disposal  of  the  wonderful  tablets,  the 
•decipherment  of  which  has  added  so  mocfa  to  Our  know- 
ledge of  the  early  history  of  mankind. 

We  have  not  referred  to  the  case  earlier,  as  we  had 
hoped  that  some  action  in  the  public  interest  would  have 
been  taken  by  the  Trustees  of  the  British  Museum,  which 
■would  have  carried  the  matter  a  suge  further.  For  this 
action  however  we  have  waited  in  vain. 

AltllOttgh  the  real  question  at  issue  is  the  spending 
of  many  thousands  of  public  money,  the  case  in  the 
•newspapers  has  taken  the  form  of  an  action  for  libel 
The  fdttintiff  in  the  case  was  Mr.  H.  Rassam,  formerly 
■tiiaraitf-encawtec  to  Sir  Heniy  La/anl  in  dw  worlcs 
cazxied  on  for  the  trustees  of  the  Brklsh  Mtiseam  on  the 
sites  of  the  ancient  cities  of  Ninevdi  and  Calah  in 
Assyria.  His  action  was  against  Dr.  WalUs  Budge, 
acting  Assistant- Keeper  la  the  DepMtmeDt  ef  Egyptian 
and  Assyrian  Antiquities  in  the  Bntisb  Mesemn.  It  was 
alleged  that  Dr.  Budge  had  made  ceruin  reports  con- 
cerning the  way  in  which  Mr.  Rassam  had  disposed  of 
some  of  the  excavated  antiquities,  and  that  these  state- 
ments were  made  to  Sir  H.  Layard  both  at  tlie  Uritish 
Museum  and  elsewhere.  The  statements  were  said  to  im- 
ply that  .Mr.  Kassam  had  connived  at  depredations  on  the 
sites  of  the  excavations  made  by  him  in  Mabylonia  (iurinj; 
the  years  1S76  S3  for  the  trustees  of  liie  ISritish  Museum. 
Mr.  Rassam  estimated  that  his  reputation  had  suilercJ  by 
these  charges  to  the  extent  of  /looo,  and  after  a  hearing  of 
four  and  a  half  days  the  jury  derided  in  his  favour,  though 
there  was  a  diiierence  of  opinion  among  them  a.->  to 
whether  Dr.  Iin<lv;c's  statements  were  actuated  by  malirc 
f>ri/<i.HiC,  .ind  awarded  him  £50  to  make  up  for  the  loss 
sustained  by  the  defamations  and  to  soothe  his  virtuous 
indignation.  Such  was  the  case  before  the  public ;  the 
public  interests  behind  it  may  he  gatlierea  from  the 
following  statement. 

It  will  be  remembered  that  so  far  back  as  1846  Mr. 
Layard  began  to  excavate  at  Kouyunjik  for  the  trustees 
of  the  British  Museum.  These  excavations  had,  we  un- 
derstand, lieen  commenced  at  the  expense  of  Sir  Stratford 
Canning,on  the  spot  where  the  eminent  Frenchman,  Botta, 
had  begun  to  work,  but  were  afterwards  taken  over  by 
the  trustees  of  the  British  Museum,  who  indemnified  Sir 
Stratford  Canning  and  paid  Mr.  Layard's  expenses.  When 
Mr.  Layard  came  home,a  yearor  two  later,  the  excavations 
pncticaiir  stopped,  but  were  renewed  at  the  expense  of 
the  tnisiees  of  the  British  Museum  under  the  direction 
of  a  native  Mr.  H.  Rassam.  the  plaintiff  in  the  pteeeot 
case.  The  fonds  spent  by  ue  trrateet  on  tbew  works 
were  provided  by  the  Treasury,  and  therefore  all  the 
tesolts,  without  exception,  belon^idtodie  British  Museum 
i>y  right.  In  1873  ttie  late  Mr.  Geoige  Smith  made  an 
'expedition  to  Assyria  at  the  ex|)ense  of  the  proprietors 
-of  the  Daily  Telegraph,  with  a  view  of  discovering  other 
Augments  of  the  tablet  containing  the  Assyrian  account  \ 
of  the  Flood.  He  subsequently  made  a  second  and 
a  third  expedition  to  the  country  (where,  in  1*176,  he  un-  [ 
fortunately  dicil:  at  the  expense  of  the  trustees,  with 
funds  jiranted  by  the    I'te.isary.    In  .Mr.  Rassam 

again  .ippc  ircd  on  the  scene,  .iiid  under  the  authority 
of  a  permit  from  Constantinojjlc  renewed  ilij^^^ings  in 
Assyria,  and  began  to  open  new  sites  near  Iiab\lon,  at 
the  expense  of  the  liritish  .Museum.  It  will  be  seen  then 
that,  with  very  slight  exceptions,  the  money  has  been 
found  by  the  British  Treasury.  We  now  turn  to 
tlie  results  of  this  expenditure.    From  the  evidence 
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elicited  at  the  trial  it  appe.ned  tliat  soon  after  Mr. 
Rassam  began  to  di^  in  liabyUmia,  collections  ni  i.ib  eis 
found  their  way  into  the  London  market,  .snd  these  were 
bought  by  the  Uritish  Museum  for  considerable  sums  of 
money  (7/w<t,  July  i).  If  we  remember  nyhtly  Dr. 
Budge  stated  that  between  the  years  iS"g  antl  1S82, 
while  Mr.  Kas&am  was  excavating,  a  sum  of  at  least 
£y)00  of  public  money  was  spent  in  this  manner.  Now 
as  no  other  excavations  were  being  carried  on  except  by 
the  British  Government,  and  as  the  'internal  evidence  of 
the  tablets  indicated  that  those  which  they  received  from 
Mr.  Rassam  as  the  result  of  his  works  and  those  which 
they  purchased  had  the  same  origin,  it  was  natural  that 
the  public  department  should  begin  to  grow  uneasy.  And 
this  feeling  became  stronger  when  it  was  found  that 
the  tablets  purchased  were  of  much  greater  value  arch* 
aeologjcally  and  historically  than  those  which  arrived  at 
the  BtitiM  Museum  from  Mr.  Rassam.  Speaking 
broadly,  it  seems  from  the  evidence  that  Mr.  Kasiam 
sent  home  1 34,000  pieces  of  inscribed  day  from  Babylon^ 
and  of  these  more  than  125,000  are  what  ^Heniy 
Rawlinson,  Mr.  Hsmide  Thompson,  and  Dr. Weflis  Bodge 
style  "rubbllik*  iiSttmdttrdt  June  30,  7KiMKr,July  |). 
This  represented  the  direct  return  for  the  outlmr. 
What  did  go  wrong  we  cannot  say,  but  the  outsider  will 
certainly  think  that  something  did  go  wrong  in  this  matter. 
In  1882  Mr.Rassamcame  home,  andinthisandtbefoilow- 
ing  year  collections  of  tablets  and  other  antiquities  of  very 
great  v  ilnr  .v(  re  offered  to  the  Museum  for  purchase  ;  in 
fact  the  supply  appears  to  have  been  so  great  that  it  was 
some  three  or  four  years  before  the  British  Museum  h.ad 
fundstobuy  what  it  wasorfercd.  In  1 8.S7  the  British  .Museum 
despatched  Mi,  lludf^ctn  Mesopotamia  with  instrurtiousto 
m.ike  in  vest  ly, It  I  on  >  into  the  sou  ices  of  the  supply  of  tablets 
whi<-h  wcrcrornin.;  tu  London,  and  on  many  other  points, 
to  touch  upon  which  does  not  concern  us  {  Times,  July  I  ; 
StanditrJ,  June  ;9l.  While  in  Bagdad  Dr.  Budj;c  ob- 
tained a  great  deal  of  information  upon  the  subject  of 
the  systematic  trade  m  li.ibyloni.m  antii|-.i:ties  which  was 
being  carried  on,  and  lie  found  that  the  a^ent  who  had 
been  appointed  at  Mr.  Rassam'^  Mistijjatioii,  and  who 
represented  himself  as  Mr.  Ra^s.im's  '' relation  '  {Stan- 
(Lird,  June  29),  and  who  was  p.ud  by  the  Uritish  Museum 
to  protect  the  sites,  was  himself  actively  engaged  in  the 
sale  of  antiquities.  On  visiting  the  sites  of  the  excavations 
I)r.  Budge  found  that  clandestine  diggings  were  going  on, 
and  he  was  also  able  to  purchase  many  valuable  tablets 
and  other  antiquities  from  the  peasant  diggers  iT^SMf, 
July  I ).  The  information  which  he  gatheredon ail  these 
points  he  sent  home  to  the  British  Museum  in  the 
form  of  reports,  one  of  the  results  of  which  was  the 
dismissal  of  the  native  agent.  On  two  subsequent 
occasions  Dr.  Budge  visited  Asayrin  and  Bahjrlonla, 
and  ourried  on  excavations  for  the  trustees,  and  be  ac^ 
quired  some  thousands  of  tablets. 

It  will  easily  be  guessed  that  from  first  to  last  a  very 
eonriderable  sum  of  public  money,  amounting  to  tens 
of  thoosands  of  pounds,  has  thus  been  spent  upon  eic- 
cavatioas  in  Asmia  and  Babylonia,  and  the  question 
naturally  eriie^  Has  this  money  beea  spent  iudiciouslyt 
and  has  the  nation  obtuned  what  it  had  e  tight  to  expect 
in  return  for  its  money?  It  seems  ptettv evidettt  tint 
people  other  than  the  trustees  of  the  British  Museum 
have  obtained  collections  of  Assyrian  antiquities,  and  it 
appears  to  us  that  this  subject  should  form  the  matter  of 
a  careful  and  searching  investigation.  Sales  at  auctions 
have  revealed  the  fact  that  sundry  gentlemen  had  been 
able  to  a;i|uirc  Assyrian  slabs  from  the  palaces  of 
Assyrian  kinijs,  and  as  the  excavations  were  carried  on 
by  the  (jovernment,  it  is  difficult  to  .iccount  for  this  fact 
The  public  has  a  right  to  know  how  ;)roperty  of  this 
nature  came  into  private  hands,  and  the  11  ics;ion  must 
be  asked  until  it  is  satisfactorily  answered.  The  matter 
cannot  be  allowed  to  rest  where  it  is. 
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\Vc  have  seen  UiJ.1  il  was  slated  al  ilie  tiial  lljat  in 
consrtmcnce  of  Dr.  Budge's  reports  the  native  agent  has 
been  dismissed  for  his  pains.  iJr.  Hiidj^e  has  been 
iiuilcted  by  the  verdict  of  the  Uw-courts  in  a  sum 
of  something;  over,  we  hear,  /'icioo.  Hence  ariies 
another  point  of  wide  general  mtcrc;!  rci^'arding  the  treat- 
ment whicli  siiould  beaccordedtorontidential  reports  from 
subordinate  ottij  cr«.  b\  the  hiL;her  otticials.  In  the  c^tse 
with  which  we  are  at  present  concerned,  Dr.  Budge  re- 
ported sui:h  thniijs  as  lie  considered  to  be  of  importance 
for  tlie  information  of  his  superior  officers,  and  it  was, 
one  would  think,  their  duty  to  sift  such  reports  and  to 
act  upon  them.  For  some  reason  or  other,  a?  we  gather 
from  the  evidence  at  the  trial,  the  trustees  did  not  art 
upon  them,  from  which  fact  iMr.  Justice  Cave  inferred 
that  Dr.  Budge  in  repeating  to  Sir  H.  Layard  part  of  the 
contents  of  his  reports  had  repeated  things  which  the 
trustees  themselves  had  considered  frivolous  and  trifling 
{JTimes,  July  4).  This,  however,  is  no  argument  at  alt, 
tat  the  fcasons  of  the  non-action  of  the  trustees  are  un* 
known,  and  it  does  not  follow  that  the  trustees  regarded 
them  as  vexatious  and  trifling.  With  the  terror  of  the 
decision  in  this  case  before  theoi.  all  members  of  the 
public  service  will  be  in  duty  boUM  to  consider  whether 
diev  ate  able  to  affoid  the  expenses  of  an  action  at  law, 
and  the  eaonnons  ciMts  whidi  fullow  in  its  tnia,  before 
thqr  report  unpleasant  tnitbs  to  tbeir  superion.  Who 
can  complain  if  pnblie  servants,  rather  than  incur  the 
penalties  of  die  law,  hoM  bade  infimnatiaa  thqr 
ave  in  a  pontion  to  give?  Whetlier  flus  wilt  be 
good  for  the  pnbUc  service  lemalns  to  be  seen. 

Mr.  Justice  Cave,  referring  to  the  depredations  around 
the  excavations,  is  reported  to  haxe  said  [Slandard, 
July  4) :  "  We  all  know  that  if  you  i^avc  ^300  for  a  cylin- 
der like  the  one  produced,  it  is  an  mcentive  for  people  to 
steal.  It  IS  like  the  poachers.  They  will  take  your  own 
game  if  you  will  buy  u  of  them,  or  they  will  take  it  any- 
where they  can  get  it.'*  Mr.  Justice  Cave's  facetious 
remark,  however,  is  sc.irccly  on  al!  fours  with  the  verdict 
o(  tile  jury.  He  own*  that  the  excavating^  pounds  in 
<|aestion  are  jireserves  belonginK  to  the  trustees  of  the 
British  Miiseuin  ;  yet  when  a  keeper  refjorts  in  general 
terms  th.it  a  larye  amount  of  poarhinj;  has  been  going 
on,  he  is  heavily  mulcted  for  his  pains,  because  an  indi- 
vidual chouses  to  assume  that  he  was  meant. 

Here  tlien  are  thp  facts;  we  believe  that  50  far  no 
action  whaie\  er  has  been  taken  by  the  Trustees  ;  still  we 
are  to  learn  from  the  Diii'y  .W-.os  tli.it  Dr.  Hud^'s 
conirhi-'.  at  all  events  have  a  sense  of  public  duty.  That 
paj^er  st.ues  "that  the  keepeis  of  departments  and  the 
•assist.ints  in  the  HritisJi  .Museum  have  combined  to 
present  Dr.  Budge  with  a  cheque  in  settlement  of  his 
damages  in  the  recent  libel  action  of  'Rassam  f. 
Budge.'  It  is  understood  that  this  is  not  merely  an  ex- 
pression of  sympathy  with  a  popular  ceMesifHe,  tMit  that 
the  action  of  the  Museum  officers  was  prompted  by  a 
strong  feeling  that  as  Dr.  Budge  has  acted  thltMlgllOut  in 
the  interests  of  his  department,  it  would  be  most  unfair 
to  allow  him  personally  to  auflTer.* 


BRITISH  ASSOCIATTOX  }rEETING  in 

NOTi  li\uHA.\f. 

A  FORTNIGHTagosome  account  was  given  of  the  local 
•*»■  arrangements  made  for  the  entertainment  of  mem- 
bers of  the  British  Association  during  their  stay  in  Not- 
tingham. The  arrnmmodation  provided  for  the  sections 
was  also  indicated.  Fuller  details  On  these  matters  will 
be  found  in  the  local  programme  now  in  coarse  of 
preparation. 

With  regard  to  the  more  aeriotts  and  useful  iiinctioDs 
of  the  Association,  something  of  a  preliminary  and 
general  character  may  now  be  stated. 
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It  is  with  feelings  of  threat  satisfaction  that  members 
will  welcome  Dr.  liurdon  ^ianderson  as  general  president 
at  Nottingham,  and  it  will  be  unnecessary  in  a  scientific 
periodical  to  refer  to  the  eminent  service  which  has  beett 
rendered  to  scientific  progress  by  the  president  elect. 

The  acceptance  of  the  following,'  ^jentlemen  of  the 
positions  of  sectional  presidents  will  also  do  m  ich  to 
ensure  the  success  of  the  sections: — Mr.  K.  T.  Glaze- 
brook,  Dr.  Kmer^on  Revnolds,  Mr.  |.  |  H.  Teall,  Rev. 
Dr.  H.  B.  Tnstram,  Mr.  Henry  .Secbohm,  Dr.  J.  S. 
Nicholson,  Mr,  Jeremiah  Head, and  Dr.  H.  Robert  Munro. 

In  respect  to  these  appointments  universal  regret  will 
be  felt  at  the  in.ibility  of  Prof,  Clifton  to  fultii  the  duties 
of  the  president's  chair  in  .Section  .\,  whicli  he  had  ac- 
cepted, owing  to  serious  family  trouble.  But  tlte 
acceptance  of  the  position  by  Mr.  Glaiebrookwillbeyefid 
doubt  cause  general  satisfaction. 

The  work  of  the  sections  will  in  part  be  connected  with 
receiving  the  reports  to  be  made  by  the  various  research 
committees.  Amongst  the^c  the  following  subjects  are 
included:-  I-lef 'ru.il  standards,  meteorological  observ- 
ations on  Iter  r  s,  the  application  of  photography  to 
meteorology,  calculation  of  tables  of  certain  mathematical 
functions,  recording  direct  Intensity  of  solar  radiation, 
wave-length  tables  of  the  spectra  of  the  elements,  an  inter- 
national standard  for  iron  and  steel  analyses,  the  direct 
formation  of  haloids  from  pure  materials,  actiMi  of  light 
on  dyedcolottrs,  isomeric  naphthalenederiv8tives,efrane 
blocks  in  En^and,  the  fossil  phyllopoda  of  pauBOieic 
rocks,  the  collection  of  geological  photographs,  thecirco* 
lation  of  underground  waters  and  tbeir  use  as  watw- 
supplics,  the  zoology  of  the  Sandwich  Islands  and  of  the 
West  India  Islands,  exploration  of  the  Irish  Sea,  the 
inhalation  of  oxygen  in  asphyxia,  methods  of  economic 
training,  exploration  of  ancient  remains  in  Aln  .-sini.i,  the 
characteristics  of  natives  of  Canada  and  of  India,  therc- 
c.ilesrcnt  points  in  metals,  volcanic  phenomena  in  Japan, 
the  I'ellian  equation,  the  discharge  of  electricity  Iroin 
•c  ;,  comparing  and  rcducmK  magnetic  obser\'ations, 
opti.  al  constants  of  lenses,  ukta-viokt  rays  of  the 
spectrum,  meteoric  liusi,  rate  of  increase  of  underground 
temperature,  the  bibliography  of  solution  and  the  pro- 
perties of  solutions,  the  bibliography  of  speLtro^cupy,  the 
silent  electrical  discharge  in  gases,  the  arti<m  ot  li^^ht  on 
the  hydracids  of  the  haIo^;cns  in  presence  nt'o\y,;en,  the 
proximate  chemical  constituents  of  various  kuuN  of  coal, 
the  history  of  <  henr.strv ,  the  er<>sion  of  sea-co.isti  in 
England  and  Wales,  the  volcanic  phenomena  of  \  esuvius, 
typc-spccimcns of  lintish  fossils,  investigation  of  the  re- 
mains in  Klbolion  Cave,  structure  of  a  coral  reef,  the 
mi^^ratiun  of  birds,  the  protection  of  wild  birds'  eggs,  the 
teaching  ofscience  in  elementary  schools,  graphic  methods 
in  mechanical  science,  prehistoric  and  ancient  BritiA 
remains,  the  physical  deviations  from  the  normal  among 
children  in  elementary  and  other  schools. 

Amongst  the  other  subjects  of  general  interest,  which 
will  probably  be  introduced  and  discussed,  are  the 
following : — 

In  .Section  A  the  question  of  the  national  physicsl 
laboratory,  of  the  central  publication  of  physical  pspeis, 
of  magnetic  and  odmr  units,  and  of  mechanical  con- 
nection between  ether  and  nutter  will  probably  be  raised. 
It  is  expected  dmtadlseussiao  on  the  teaching  of  physics 
in  schools  will  take  place,  as  wcU  as  a  joint  discussion 
with  Section  C  on  <*  Eaith  Tremors." 

Section  B  will  receive  communications  raising  dis> 
cnsston  on  explosions  in  coal  mines,  flame,  bacteriology, 
recent  progress  in  inorganic  chemistry,  and  recent  re- 
search in  organic  chemistry,  especially  in  connection  with 
colour  and  colouring  matters  1  he  papers  on  these  sub- 
jects are  to  be  classified,  and  c;;ch  class  will  be  considered 
on  a  special  riay.ol  which  due  notice  will  be  ^;i\  rn. 

In  Section  C  the  presidential  address  wiil  deal  with 
"  The  Ooctiine  of  Unifarmitarianiam  as  illustrated  ty 
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recent  petrographical  research,"  a  subject  which  Mr. 
TeaU  kM  aliDatt  nade  his  own.  Papers  are  expected  on 
Eut  Afiictu  the  new  red  sandstone  of  the  Midlands,  the 
igneous  tOCKS  of  Derby -hire,  the  bouUlcr  cliivs  and  drifts 
Of  the  Midlands,  the  methods  and  need  of  teaching 
geology  both  as  a  branch  ol  education  and  as  a  valuable 
training  to  engineers,  miners,  .mil  others  Sections  C  and 
D  will  jointly  dii'  uss  "  Fossil  and  Recent  Cor.il  Keels," 
both  in  respect  to  their  origin  and  :n  relation  to  tiic  part 
which  <  orais  have  played  m  the  fonnatmn  of  the  earth  s 
cnist.  Sections  C  andE  will  also  hold  a  joint  meeting 
for  considering  the  mutiial  relations  of  gaoloigy  md 

geography. 

In  .Section  1»  Trof.  Bohr,  of  Copenhagen,  is  expected 
to  coiiim  jnitate  the  restilis  of  re«!carches  of  j^reat  import- 
ance on  the  chemical  process  of  respiration.  A  dis- 
cussion will  also  probably  take  place  on  the  question 
how  far  the  fundamental  peculiarities  of  vital  processes 
admit  of  bein^  explained  as  merely  resulting  from  the 
.r  m/.'/i  of  the  chemical  and  physical  processes  of 
which  ihcy  consist.  It  is  expected  that  othermoot qae«- 
tions  of  fiindaiiit-ntal  importance  in  biology  win  idso  be 
brought  under  discussion. 

The  President  of  SectiM  E  will  traat  in  his  address  of 
the  Polar  Ba.sin,  laying  stress  on  some  generally  forgotten 
Cuts  and  summarising  our  knowledge  of  the  maiglnof  the 
^tic  Sea.  Mr.  W.  M.  Conway  will  give  an  account  of 
nit  mountaineering  experiences  in  the  KanlBoiwn 
Range.  Metsn.  Bruce,  Bum-Murdoch,  and  Donald  wiM 
describe  with  pbotogiaphi  and  paintings  the  scientific 
results  of  a  recent  lealing  expedition  to  Antarctic  waters. 
Mr.  Guy  Boothby  will  descnbe  his  journey  across  Aus- 
tralia mnn north  to  south.  There  will  also  be  papers  on 
thelnfinence  of  their  geographical  surroundings  upon  the 
people  of  Northern  India,  by  Mr.  E.  II  cnwood,  and  a 
KOIllar  paper  on  the  Con^'o  Basin  by  Mr.  Herbert  \\  ird. 
Mr.  H.  R.  Mill  will  dtrsrnbe  the  physical  geography  of 
the  Clyde  sea  arc.i,  and  the  bathymeirical  surve\  of  the 
English  lakes,  and  Mr.  H.  \'.  Da'rbishire  will  contribute 
a  paper  on  some  conditions  of  cartoj^raphu:  re|)rcsenta- 
tion  of  distributions. 

In  Section  F  the  subject  of  the  presidential  address 
will  be  '•  The  Reaction  in  favour  of  the  Classical  Political 
i-cononiy."  I'apcrs  are  exiicried  to  he  read  for  discus- 
sion on  the  monetary  situation  by  Profs.  Foxwcll  and 
Cunningham,  on  agricultural  depression  by  Messrs.  H. 
H.  Scott  and  I..  L.  Price,  un  corn  averages  by  Mr.  R. 
Hooker,  on  Australian  banking  by  Dr.  C.  Gairdner,  on 
Poor  Laws  by  Dr.  F.  Wilkinson,  on  industrial  arbitra- 
tion by  Mr.  D.  Schloss,  on  the  employment  of  the  unem- 
ployed, on  local  industries  and  theliistoiy  of  Nottingham 
lace  by  Mr.  Frith  and  others. 

The  arrangements  for  Section  G  have  not  been  re- 
ceived as  yet,  but  the  many  promises  received  from 
eminent  English  and  foreign  engineers  to  attend  the 
nieeting  leaves  no  doubt  that  the  proceedings  of  this 
Section  will  be  of  unusual  interest. 

In  Ejection  H  the  subject  of  the  presidential  address 
will  lie  one  special  phase  of  man's  development.  The 
papers  and  discussions  in  this  section^  always  (rf  a  diver- 
sioied  and  popular  character,  prantie  to  be  of  mone  than 
usual  interest  this  year.  Dr.  Hans  Hilde1»«nd,  Royal 
Antiquary  of  Sweden,  contributes  a  paper  on  Anglo- 
Saxon  remains,  and  tlM  coeval  ones  in  ScamSnavia," 
and  it  is  proposed  to  nuke  his  communication  tbe  basis 
of  a  general  discussion,  chiefly  with  the  view  of  defining 
the  special  characteristics  of  Anglo-Saxon  remains  in 
this  country  as  distinct  from  those  of  Celtic  and  Scandi- 
navian origin.  Another  subject,  also  full  of  interest  and 
even  no\el!y  to  I'.ni^'lish  arch.i.-olo;4ists,  is  the  recently 
discovered  prehistoric  lake  or  marsh  village  near  (Ilaston- 
bury,  whic  h  in  to  In.-  hroiij,'ht  before  the  section  b\  its 
discoverer,  Mr.  Arthur  Buileid.  As  the  buried  ruins  of 
this  milage  are  now  being  excavated  Oft  a  laiger  scale  than 
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during  the  previous  summer,  it  is  expected  that  the 
amount  of  industrial  remains,  already  of  much  archaeo- 
logical value,  will  be  greatly  enhanced  before  the  meeting 
of  the  Association.  It  has  therefore  been  sug^^csied  that 
the  reading  of  Mr.  Bulleid's  report  of  these  rc-c.ir:hes 
will  be  a  good  oijpnrtunity  for  the  eminent  aicljj.i.ilogists, 
who  have  a::^recd  to  act  as  a  committee  of  reference  .ind 
ad\'ice,  to  discuss  the  more  s.dienl  features  of  this  remark- 
able liiscovcry,  and  to  (!cscrii>c  tron»  ditfcreni  standpo.nts 
its  bearing'  on  the  early  history  of  our  coimirv.  I'lits 
method  of  tle.dini^'  with  >uch  a  discovery  is  eminenily  well 
adapted  both  for  furthering  the  objects  of  the  Association 
and  for  communicating  valuable  information  to  the  in- 
vestij^'ators  theinseh  cs  ;  and  it  is  earnestly  l-.oped  that 
the  coinniiitcc  of  c\pert<i  will  find  u  convenient  to  be 
present.  .\or  do  these  interesting  subjects  by  any  means 
exhaust  the  list  of  the  forthcomin";  matert.i!«.  Anthrojjo- 
logy  properwill  come  !ars;cly  to  the  front,  and  "ill  receive 
special  consideration  in  the  president's  opening  address 
to  tbe  section,  as  has  been  stated  above. 

Among  the  more  popular  scientific  communications, 
the  presidential  address  and  the  popular  evening 
lectures  must  take  their  pl.ace.  The  popular  lecturers 
are  Prof.  Smithells,  who  will  describe  and  illustrate  his 
recent  researches  on  "  Flame  ;  "  Prof.  Victor  Horsley, 
who  will  treat  of "  The  Discovery  of  the  Physiology  of 
the  Nervous  System  ; "  and  Prof.  Vivian  Lewis,  who  will 
lecture  to  the  local  working-men  on  "Spontaneous  Igni- 
tion."  In  connection  with  the  last  announcement  it  may 
bo  noted  that  the  introduction  of  the  worldng-nien's 
lecture  dates  ftom  the  last  meeting  of  the  Association  in 
Nottingham. 

It  will  praMbly  be  possible  to  make  a  further  com- 
munication in  our  next  issuer  bringing  forward  the 
aniMnmoement  of  fbe  principal  craagements  for  work 
and  entertainment  in  a  state  more  nearly  approaching 
completeness  and  finality.  Frank  Ci.owls. 


MAGNETO-OPTtC  ROTATION. 

T^ARADAY'S  famous  discovery  of  the  rotation  of  the 
''-  plane  of  polarised  light  by  passing  the  beam  through 
a  pie(  c  of  his  he. ivy  ^lass  placed  alon^  tl-.c  lines  ot  t'orcc 
of  a  m3i;nctic  !iet<:l,  was  the  startir.L,'  point  o!  tbe  very 
impot taiu  department  oi  science  now  known  as  ciectro- 
t>pt!c:s.  From  this,  as  the  hrst  ol/scrvcd  physic. li  relation 
betwi.cn  optical  and  maL;r.elic  phenomena,  has  C'lme  the 
elect! oiuagneiic  thcoiy  of  Iii;bt  u  nh  .ill  the  ma^niiicent 
researches  and  discoveries  u  h:cli  have  ni.n  kcd  its  experi- 
mental verification  in  recent  \eais.  I  projjoie  in  the 
present  article  to  ^^ve  a  short  accoun:  in.unly  of  magneto- 
optic  rotation  and  the  progress  which  has  been  made 
towards  its  d_\namiral  explanation,  followed  Ij-,  .t  brief 
discussion  of  some  oi  the  more  intimated  related 
phenomena  which  have  been  brout;ht  to  ligiit  Ij;.  recent 
investigations.  It  is  no  part  of  my  plan  however  to 
discuss  the  experimental  methods  employed  in  the 
various  researches  referred  to. 

In  the  first  place  the  magnet oojitic  relation  which 
Faraday  found  is  to  be  distinguished  from  the  apparently 
similar  effect  which  is  produced  by  passing  plane  polarised 
light  through  a  plate  of  quartz  cut  at  right  angles  to  the 
optic  axis,  or  through  a  solution  of  sugar  or  tartaric  acid. 
In  the  latter  case  the  turning  of  the  plane  of  polarisatiMS 
depends  only  on  the  positions  of  the  displaced  particles 
of  or  in  the  elastic  medium  which  forms  the  veliicle  of 
the  wave,  and  not  on  their  motions}  in  the  former 
the  effitct  is  a  tesult  of  the  motions  of  particles  of  other 
matter  imbedded  in  or  loading  the  surrounding  ether. 

The  felliowing  illustration  is  1  bdieve  substantially 
what  I  have  heard  given  by  Lord  Kdvin.  Imagine  two 
elastic  jellies,  one  bored  full  of  small  helical  cavities, 
either  all  right- handed  or  all  left-handed,  and  baviiy 
their  axes  all  in  one  direction ;  tbe  other  having  in  tt 
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■a  tuimber  of  particle*  endowed  witli  m  ipinniog  motion 
■and  reaafaf  in  cooMqaence  of  tint  spimiof  notion 
with  cftntrifiigkl  fortM  asilnst  «lMtte  forces  of  the 

■surrounding  medium,  and  let  the  direction  of  axis  and  of 
spin  be  the  same  in  the  different  cases.  The  former 
jelly  will  transmit  circularly  polarised  waves  travelling 
parallel  to  the  axis  of  the  helix  with  different  velocities 
accordint;  .IS  the  helical  ;irranj;eiiitnl  of  ihe  dibpkiced 
particles  in  ;he  \'.-ave  doc>  or  does  not  agree  \v;th  ihe 
direction  of  the  helical  structute,  the  hitter  according 
as  the  direction  of  the  motion  of  the  jiar'.iclc  raused  by 
the  wave  is  with  ur  a^^ains;  the  direction  of  th.e  -;>in. 

This  illustration  atcountb  for  the  essential  diC.erence  , 
between  the  results  of  observation  in  the  two  casc-s. 
The  turnins''  of  the  plane  oi  polarisation  procl  icc*!  by  | 
pa?5irj.;  the  beam  throujjh  the  quartz,  or  the  solution, 
in  one  direction,  15  undone  by  sending  the  beam  back  1 
ajjain  ;  th/tt  produced  bv  passing  the  beam  through  a  ! 
proper  transparent  medium  plared  aJong  the  lines  of  j 
force  in  the  magnetic  field  is  ihnibleti  i>y  reversing  the  1 
ray  after  one  passage,  and  reiurnm^::  the  light  to  the  side  ' 
at  which  it  entered.  I 

To  understand  what  takes  place  in  each  case  we  have  1 
to  consider  the  nature  of  a  plane  polarised  ray.  Ac- 
cording to  the  electrooiagnetic  theory  of  light  the 
disturbance  in  a  plane  polarized  beam  consi5.ts  of  an 
electric  displacement  in  a  direction  at  right  angles  to 
the  plane  of  polarisation  as  defined  in  the  ordinary  way 
by  reflection,  and  a  magnetic  displacement  at  rigiit 
angles  to  the  electric  dis))lacement  and  to  the  line  of 
propagation,  tbese  two  actions  in  a  direct  tinreflected 
beam  navlng  the  same  phase.  It  is  as  yet  impossible  to 
My  what  it  is  in  the  etl»er  that  dynamkatty  corresponds 
to  these  actions ;  but  there  can  oa  no  doabt  dnU  they 
are  phenomena  doe  to  motion  of  some  kind  of  or  in 
the  luminiieroas  ether.  In  the  elastic  sctlid  theory'  of 
light,  which  matt  wfaetiMr  tnie  or  lalse  have  a  eeitain 
conespondence  with  the  facts,  each  pan  of  the  ether 
in  a  plane  polarised  beam  was  supposed  to  have  a  vibra- 
tory motion  in  a  straight  line  at  right  angles  to  the 
direction  of  propagation,  the  direction  of  this  line  being 
the  same  along  the  whole  length  of  the  ray.  Such  a 
motion  as  tllis.  a  was  first  shown  by  1  rr'-ncl,  ma\  lie 
regarded  as  the  rcauUaal  of  two  oppositely  ilirected 
circular  motions,  simultaneously  pos^essul  by  eai  h 
moving  part  of  the  ether.  For  consider  a  motion  which 
would  c  iiT}-  a  particle  icMind  tlie  c:rcle  //  in  a  given 
time  7  in  the  direction  of  the  arrow,  and  another  which 
<-  — > 

0  0 

would  carry  a  particle  round  the  i  piai  circle  //  iji  the 
same  time  in  the  opposite  direction.  Imagine  two 
distinct  particles  to  move  uith  cqu-il  uniform  speeds 
round  the  two  cirt  les.  and  suppose  that  both  particles 
are  at  !h<-  top  or  at  the  bottom  of  their  circular  orbits 
at  the  s.mic  tune.  It  is  cle.ir  that  at  any  given  instant 
both  are  i;io\ii!:.;  u]'  or  both  niovir.p  down  and  at  the 
same  sp-ivi.  wlulc  wlien  .inc  1-  movit:g  from  light  to 
left  the  other  is  moving  from  ieti  to  right  with  the 
same  speed,  and  vice  -rrs,}.  Therefore  if  we  conceive  ' 
these  motions  united  in  one  particle,  the  up  and  down  I 
velocities  will  be  simply  added  together,  the  right  and  , 
left  motions  will  cancel  One  another.  Thus  the  particle 
will  have  a  simple  vibratory  motion  in  a  vertical  line 
in  the  period  of  the  circular  motions  and  with  an 
amplitude  of  twice  the  radii  of  either  circle. 

rurtber  it  is  to  be  noticed  that  the  acceleration  of 
the  particle  describing  this  rectilinear  motion  is  the 
resultant  of  the  accelerations  of  the  paiticlcs  in  the 
two  circular  motions  and  that  thereiiiHre  the  force  required 
40  maintain  the  simple  harmonic  motion  is  at  each 
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instant  the  resultant  of  Che  loives  wbkb  wodd  have 
acted  on  the  particles  in  the  eircdar  motioaa  when  In 
the  corresponoing  poutians. 

Thus  the  recSlioear  vibration  of  a  partlde  in  the 
luminiferous  medium  may  be  regarded  as  compounded 
of  two  circular  motions,  and  the  particle  as  stibject  to 
a  force  compounded  of  the  correspondii^  forces ;  and 
the  same  may  be  conceived  of  each  moving  partide  in 
the  wave. 

Now  to  conceive  of  the  motion  in  a  beam  of  circularly 
polarised  light  and  the  relative  positions  of  tlie  disturbed 
panicles,  let  .1  series  ol  particles  initially  in  a  straight 
line  aloni;  the  ilireclion  of  propa^.at ion  be  (bsj)Iaccd  into 
a  helix  alon^  th.^t  line  as  represented  in  the  diaifram. 
Let  these  particles  be  projected  with  equal  speeds  in 


the  same  direction  tani;cir,ial  to  the  surface  of  the 
cylinder  in  \.hi(h  the  lichx  lies,  nnd  at  right  angles 
to  the  axi.s  ;  and  further  let  them  be  constrained  ever 
after  to  move  with  uniform  speed  in  circles  round 
the  cylindrical  surface.  C'carly  the  helical  arrangement 
will  move  onward  along  the  cylinder— a  circularly 
polarised  wave  will  be  propagated.  The  helical  arrange- 
ment, that  is  the  wave,  is  propagated  in  one  direction 
or  the  other,  for  a  given  direction  of  the  circular  motions 
according  as  the  helix  is  right  or  left-banded,  or  for  the 
same  direction  of  the  helical  arrangement  according 
to  the  direction  of  the  circular  motion.  Tlius  the 
direction  of  propagation  is  unchanged  if  both  direction 
of  helix  and  direction  of  motion  is  reversed.  All  thi; 
can  be  easily  made  out  from  diagrams  (i),  (2)  01  the 
figure  above.  Diagram  (i)  shows  part  of  a  left-liaoded 
helical  arrangement  of  |»rticks ;  (3)  part  of  a  right* 
handed  one.  Doth  illustrate  the  anaogement  of  particles, 
originally  in  a  straight  line,  when  disturbed  by  the  passage 
of  a  circularly  polarised  beam.  By  stmposing  the 
particles  to  have  the  dvcuhur  motioiu  indncatedhelow 
the  diagrams,  the  propagation  of  the  wave  can  be  studied. 

It  follows  thereiore  that  if  two  such  motions  co-exist 
in  the  same  particle  both  waves  will  travel  in  the  same 
direction  through  the  medium.  If  they  travel  with 
the  same  speed  the  resulting  rectilinear  motion  of  each 
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particle  will  he  ihe  same  all  a!on<^  the  wave,  but  if  ihcy 
travel  with  iincqiuil  ipeuls  tlic  ..lircctinn  of  this  motion 
will  turn  round  as  lh«  wave  .ulvanccs  in  the  direction  of 
the  motion  of  the  particles  in  the  ntore  quif.  kl>-  travelling 
wave,  generating  if  the  speeds  arc  consiant,  the  suiface 
of  a  screw. 

To  constrain  the  particles  to  maintain  the  circular 
motions  foicei  iiiust  be  applied  towards  the  centre  of 
the  orbit  m  each  case.  The  reactions  of  the  particles 
against  these  motions  are  what  are  properly  called  the 
centrifugal  forces  of  tbe  particles.  But  the  different 
particles  are  connected  by  the  elastic  medium  and  the 
required  centreward  forces  are  supplied  by  its  rigidity. 
Thus  for  given  displacements  produced  by  the  beam 
entering  the  mcrfiuRi  the  forces  due  to  the  medium  will 
be  different  if  the  ni^idiiy  is  less  for,  say,  a  left'lianded 
helical  distortion  than  for  a  hglit-iianded  one,  and  the 
latter  distortion  will  be  propagated  with  the  greater  speed. 

Now  let  the  wave  be  reBecied  after  passage  aad  let 
the  direction  of  motioo  of  eadt  vibcatiiiig  pudde  be 
reversed  in  the  act  of  refieciion.  The  ditectton  of  tbe 
helical  arrangement  will  remain  wadmiged  In  eadi  ease. 
The  wave  which  travelled  the  faster  when  direct  will 
aj^ain  do  so,  but  the  direction  of  motion  being  reversed 
this  diteoion  of  motion  in  the  plane  polarised  beam 
wiU  mm  round  in  the  opposite  direction  as  the  wave 
moves  forward,  thus  undoing  the  previous  turning. 

The  same  thing  it  is  easy  to  see  will  take  place  if  the 
reflection  takes  place  without  rcvcrsn!  of  motion  as  at 
the  surface  of  a  rarer  medium  In  this  case  the  iielical 
arrangement  which  was  left-handed  becomes  ri;^^ht-handcd, 
aad  ;'/V.'  after  reflection.    The  .arr.an.i;ement  which 

lagged  behind  bcl'<irc  now  that  is  reversed  travels  the 
faster  and  the  line  of  lesultant  vibration  ai^ain  turns 
round,  but  in  the  direction  of  the  circular  niotion  in  that 
Circularly  polarised  wave  which  now  moves  the  faster, 
that  is  in  the  opposite  direction  to  that  in  which  it 
moved  before  Diagrams  (3>  and  (4)  of  the  figure  show 
the  conti^urations  of  paits  of  (i)  and  (s)  afisT  haviog 
been  thus  rcilectcd. 

No'.v  consider  the  other  (.ase.  It  is  observed,  we  siiail 
supjHJSL-,  thai  the  right-handed  circular  ray  travels  faster 
than  the  other,  and  that  whether  direct  or  reversed. 
As  before,  the  elastic  action  of  the  medium  on  the  moving 
particles  can  depend  only  on  the  displacements  of  the 
particles  in  tbe  helical  displacement,  and  in  the  absence 
of  any  structural  peculiarity  to  produce  a  difference 
must  react  in  the  same  dq^tee  on  the  particles  in  both 
drcdar  waves.  Thus  the  centrifugal  force  reactions 
bein|r  the  same  for  both  waves,  and  the  velocity  of  trans- 
mission being  different,  the  luminiferous  motions  must  be 
tUMMual^  and  such  that  compounded  with  a  motion 
eadstbigin  the  medium  two  motions  are  produced  which 
exert  equal  centrifugal  force  reactions,  balancing  the 
equal  clastic  forces  applied  in  conseqiuence  of  the  e<iual 
lielical  displacements. 

According  to  this  theory,  wbkh  is  due  to  Lord  Kelvin, 
there  exists  in  the  median  a  motion  cap^ile  of  being 
compounded  with  the  luminiferaita  motion  of  either 
tircularly  polaiised  beam  which  is  ^btxtBon  a  component 
only  of  tbe  whole  roiatiooal  motkn.  In  the  pas^ge  in 
whkb  this  dynamical  es^aaation  is  put  forward  Lord 
Kdvin  goes  on  to  say, 

**  I  think  it  is  not  only  impossible  to  conceive  any 
other  than  this  dynamical  explanation  of  tlie  fact  that 
circularly  polarised  light  trausinitte<i  through  magnetised 
glass  parallel  to  the  lines  of  maLjr.eiisinL,'  torce,  wiili  tlie 
s."imc  qiialit) ,  r;h'ht- h.mded  always,  or  leftdianded  alsva;, 
is  piupagated  a;  diiiereiit  rates  according  as  its  couriie 
is  111  the  liircction  or  is  contr.iry  to  the  direction  in 
which  a  nortii  magnetic  pole  is  druwn  ;  but  I  believe  :t 
can  be  demonstrated  that  no  other  explanation  of  that 
fact  is  possible.  Hence  it  appears  that  Faradav's 
optical  discovery  affords  a  demonatiation  of  the  reality 
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I  of  .Ampere's  explanation  of  the   ultimate  nature  of 

magnetism." 

.4  number  of  interesting  coiic^usions  seem  to  follow 
from  this  thcoi  y.  In  the  first  place  the  turning  effect  is 
not  found  to  any  scnsihle  extent  unless  tliere  is  matter  of 

I  sonic  kind,  maj;nctic  or  diania^'nctic,  present  in  the  field. 
Hence  tlie  theory  docs  not  point  to  rotation  of  the  parts 
of  the  eilier  but  or.ly  to  rotational  motJo:i  of  otiier 
matter  imbedded  in  it  and  reacting  on  the  ether  in 
consequence  of  that  motion. 

Furtner,  the  exptattation  seems  to  decide  against  that 
view  of  diamagnetism  which  regards  it  as  a  differential 
effect  due  to  the  greater  magnetisation  of  the  surroundilkg 

'  medium.  The  rotation  of  the  plane  of  polarisation  is 
found  in  both  paramagnetic  and  diamagoettc  substances, 

,  but  for  the  same  direction  of  magnetic  field  is  opposite 
in  the  two  cases.  This  points  to  opposite  rotations  of 
the  matter  in  the  field  according  as  it  »  paramagnetised 
or  diamagnetised. 

In  all  ordinary  transparent  substances  which  have 
been  experimented  on  the  eflTect  has  been  fouitd  to  be 
•malL  This  of  course  was  what  was  to  be  exjMCied 
from  the  small  amount  of  magnetisation  (or  diamag- 
netisation)  produced  in  tucb  tnbetaoces  even  by  very 
powerful  fields.  As  a  rulethe  substances  aiedtettignetic 
and  give  rotation  of  the  plane  of  polarisation  varying 
directly  as  the  intensity  of  the  magnetic  field  in  which 
the  substance  is  placed,  and  directly  as  the  thickness  of 
the  medium  through  which  the  li^drt  is  passed.  It  has 
been  found  however  by  Kundt  that  the  turning  produced 
by  passing  the  li^jht  throiicdi  a  thin  film  of  iron  <■!  cobalt  ;s 
very  great,  a  result  which  forcibly  recalliilie  ide..  su^^gcsted 
by  Lord  Kelvin  in  the  paper  quoted  above,  that  the 
moment  of  momentum  of  the  matter  in  unit  of  volume  of 
the  ma^Tictised  substance  tni|^'ht  be  tlie  proper  dynamical 
measure  of  the  intensity  of  m  it;nctisatioi». 

.•\nother  result  found  both  for  iua:,'ncto-optic  rotation 
and  for  the  turniin;  produced  by  substances  of  helical 
structure  is  that  the  cifcct  is  greatest  for  the  more 
refrangible  r.nys  of  the  spectrum,  in  fart  i<;  nearly 
inversely  propoi  tiuiial  to  the  sijiuire  of  the  wa'.  e  lcr.i,'th 
of  the  light.  This  is  of  ^;riMt  impurunce  ia  connection 
with  the  remarkable  theory  of  the  production  of  magneto- 
optic  rotation  in  a  medium  having  imbedded  a  large 
number  of  very  small  gyrostats  which  has  been  given  by 
Lord  Kelvin.  In  a  continuation  of  the  present  article  I 
shall  endeavour  to  give  a  short  account  of  the  behaviour 
of  such  a  medium  when  subjected  to  the  disturbance  due 
to  the  passage  through  it  of  a  beam  of  plane  polarised 
light.  In  connection  with  this  theory  the  fact  observed 
by  H.  Becquerel,  Kundt  and  others  that  magneto-optic 
rotation  is  produced  also  in  gases  is  of  great  interest. 

Absolute  measurements  made  by  Lord  Raylcigh  give 
for  bisulphide  of  carbon  042  of  a  minute  of  angle  for 
the  turning  of  the  plane  of  polarisation  of  sodium  light 
in  passing  through  a  stratum  I  cendoaetre  thick  in  a 
field  of  t  CCS.  unit  of  intensity  the  temperature  being 
iS*  C  A  knowledge  of  this  quantity  (which  is  called 
Vttdet's  constant  ftar  bisulphide  of  catrbon)  enables  tbe 
turning  fat  other  snbstances  produced  by  a  given  field 
to  be  inibrred  by  experiments  of  comparison.  Furdier 
tbe  intensities  of  magnetic  fields  can  be  inferred  from 
observed  amounts  of  turning  produced  by  the  passage  of 
light  throu^  a  cdunm  of  measured  length  of  any 
substance  for  which  the  constant  has  been  determined. 

In  a  succeeding  article  an  attempt  will  be  made  to 
discuss  with  as  little  as  possible  of  the  aid  of  technical 
mathematics  the  ])ro[ia^'at:on  of  plane  polarised  light  in 
a  ^yrci>tatic-iUy  loaded  transparent  medium,  the  "Hall 
ellect  wh:ch,  e\i -tiUj;  m  .i  transparent  ihclcijt':  :,  would 
there  pfodus-X  iDUgncto-ojjt-.i  rotation,  and  '.-j  .ijd;cate 
shortly  some  of  the  beauii..,'s  of  tiia.;neio  opuc  ;>hen- 

Iomena  generally  on  the  electromagnetic  theory  of  light. 
Andrew  Gray. 
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THI-:  EARTHQUAKE  IX  BALUCHISTAN. 

TTHE  Records  0/  the  Geolo^^idtl  Sun'ey  of  India,  Mayi 
1K93.  comains  some  notes  on  the  earthquake  in 
Baluchistan  on  December  20.  i8<j3,  by  Mr.  C.  L. 
Griesbach,  one  of  the  Superintendents  of  the  Survey. 
The  paper  is  illustrated  by  two  photo-etchings,  one  of 
which  is  here  reproduced  with  the  description  of  the 
occurrence. 

The  following  quotation  is  from  the  report  of  the 
Executive  Engineer  of  the  North-Western  Railway  at 
Shalabagh : 

"On  the  20th  December,  at  5  40  a.m.  (Madras  time),' 
this  district  was  visited  by  a  somewhat  severe  earth- 


r  View  ihowin;  dlMoaiian  of  rail*  cmu«d  by  cMihqiuVc  bMwtcn  Sanul  and  DM  Chaaun 

quake.  It  was  followed  by  several  lesser  shocks,  and  iit 
Shalabagh  -  they  continued  at  frequent  intervals  during 
the  day,  and  have  occurred  at  frequent  intervals  up  to 
the  present  date.''  The  exact  time  of  the  shock  was 
shown  by  the  stoppage  of  a  pendulum  clock  in  my 
office. 

"  Effeiti  at  Sansiil} — The  station  building  at  this  place 
has  apparently  sulYered  most,  its  close  proximity  to  the 
line  of  fissure,  which  runs  in  a  north-east  and  south-west 
line  about  half  a  mile  below  the  station,  being  probably 

1  At  <,>ueiu  ihc  (bock  «a>  Tcrlt  ai  }.46  i.ui  ,  the  diitaoce  from  Sh^labagh 
to  Quctia  beintt  fi3  mites  m  a  itraisbt  Iioe 

•  ShaUbiih  l>  a  iiaii  iti  on  tne  Sind-Pohin  RailtMy  al  the  catt«rn 
eatmice  i"       Kujak  tunnel. 

3  92nd  l>«c«inb«r. 

<  Sant^l  it  ih«  fini  iuti'in  on  thr  wcttcra  tide  of  the  K<1jak  lonul. 


the  cause.  The  water  tower  is  standing,  but  most  of  the 
turrets  are  loose.  .  .  .  The  oscillation  of  the  ground 
caused  the  water  to  spill  out  of  the  iron  tanks.  .  .  . 
The  station  building,  including  the  station-master's  and 
signaller's  quarters  and  out-houses,  are  very  badly  shaken, 
and  will  require  rebuilding  to  a  considerable  extent. 
The  whole  of  the  chimneys  have  been  thrown  down. 

Lower  down  the  line  the  only  serious  damage  to  the 
permanent-way  occurred.  There  is  visible  at  this  spot 
to  the  eye,  for  a  considerable  distance,  as  far  indeed  as 
the  eye  can  reach,  a  line  of  division  in  the  soil,  and 
where  this  intersects  the  railway  at  an  angle  of  about 
1 5  or  20 ',  the  metals  of  the  permanent-way  were  distorted 
in  a  most  extraordinary  way,  the  pairs  of  rails  in  each 
line  immediately  above  the  crack  in 
the  ground  having  suffered  most. 
They  were  bent  into  a  sinuous  cur\-e, 
which  is  represented  approximately  in 
the  accompanying  illustration. 

"  I  have  followed  the  line  of  fissure 
in  the  surface  of  the  ground  for  a  con- 
siderable distance  on  each  side  of  the 
line,  and  it  extends  beyond  Old  Cha- 
man  on  the  one  side  for  several  miles 
I  am  told  ;  I  myself  followed  it  for 
one  mile  beyond  Old  Chaman,  and 
could  then  see  it  extending  far  into  the 
distance.  In  the  other  direction,  I  am 
informed  by  an  Achakzai,  who  had  just 
come  from  there,  it  cuts  the  line  of  the 
Khwdja  Amran  range  obliquely,  and 
can  be  traced  to  the  peak  of  that  name, 
some  eighteen  miles  otf. 

"There  appears  to  have  been  a 
shearing  action  on  the  surface  of  the 
ground,  the  line  of  shear  being  tan- 
gential to  the  line  of  cleavage. 

"  The  rails  having  resisted  this 
motion  were  crumpled  up  in  conse- 
quence. The  joints  in  the  rails  on 
each  side  of  the  contortion  have  all 
been  closed  up,  although  of  course, 
originally,  clearance  for  expansion  had 
been  left. 

"  While  tracing  the  crack  in  the 
ground  through  Old  Chaman,  I  found 
that  it  crossed  all  the  collecting  pipes 
of  the  Military  Works  Department  at 
Old  Chaman.  Most  of  these  pipes 
crossed  the  crack  at  approximately  a 
right  angle  and  had  not  suffered,  but 
one  inch  pipe  which  cut  it  obliquely 
was  pushed  up  and  off  the  ground 
and  formed  a  sort  of  arch  over  the 
crack.  .  .  ." 

"  A  week  after  the  earthouake,"  says 
Mr.  Griesbach,  "  1  visited  the  K6jak 
range  in  company  of  Mr.  liodson.  We 
first  inspected  the  damage  done  by  the 
earthquake  to  the  houses  and  works  in  the  neighbour- 
hood of  Shalabagh  station  at  the  eastern  entrance 
of  the  Kilijak  tunnel.  Though  there  was  much  mis- 
chief done  to  buildings,  &c.,  not  much  could  be 
learned  from  these  effects  of  the  earthquake.  If  the 
scene  of  destruction  had  been  in  a  closely-built  town, 
it  might  have  been  possible  to  detect  some  method,  if  I 
might  use  the  expression,  in  the  damage  done,  but  at 
Shalabagh  the  houses  are  far  apart,  built  on  unequal 
hilly  ground,  and  the  workmanship  in  the  buildings, 
mostly  constructed  of  sun-dried  bricks,  is  also  very 
une<(ual,  so  that  all  one  can  say  is  that  the  shocks  of 
earthquake  have  affected  all  the  weak  points  of  these 
buildings,  many  of  which  will  have  to  be  entirely  recon- 
structed. 
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"The  Knjak  tunnel  fortunately  escaped  serious 
damn^e.  though  it  is  interesting  to  hear  that  the  water- 
supply  from  some  springs  which  issue  inside  the  tunnel 
and  which  now  escapes  in  ,1  regular  drain  from  the 
western  (or  Chaman  side;  of  the  lunnel,  was  considerably 
increa'ied  nftrr  the  e.irthquakc  shocks. 

"  The  blork-hou'ie  which  defends  that  entrance  so  the 
tnnnc!  received  some  slight  damage  in  the  shape  of 
cracks  which  have  appeared  in  the  solid  ma<.onr>'. 

"The  effects  of  the  earthquake  '-hnckn  are  visible 
almost  all  along  the  madehank^on  which  the  permancnt- 
wnv  IS  1.11(1  between  the  tunnc!  and  Sanzal  station.  In 
the.r  <:a5.e  the  earthqiLike  acted  most  beneficially,  inas- 
much as  the  artificially  built-up  material  of  these  banks 
was  well  shaken  down,  and,  thoiii,'h  the  latter  had  sunk 
here  and  there  and  cracks  have  appeared  in  places,  their 
settling  down  and  consoUdating  was  equal  to  a  season's 
fain,  as  the  engineer  of  that  section  reports. 

"  The  real  interest  of  the  earthquake,  however,  centred 
in  the  danufc  done  betweea  Smml  ilatioii  and  OM 
Chaman. 

"  The  line  of  railway  descends  to  New  Chaman  from 
the  K6jak  tunnel  in  several  great  curves  and  in  zigmg 
Cushion.  Sanzal  station  is  situated  near  the  upper 
margin  of  a  great  and  rapidly  deicending  glads,  which 
llopes  down  from  the  KfSJak  range  to  the  great  pUio  in 
-which  New  Chaman  is  situated. 

"  About  half  a  mile  west  of  .Sanial  station  there  is  a 

Clh<  which  runi  from  the  Khwija  Amran  peak  (8864. 
in  a  north«northeast  direction  along  this  glacis.  It 
appears  that  at  the  immediate  foot  of  tM  Kojak  range 
a  great  number  of  springs  rise,  close  to  which  of  ooane 
there  is  always  a  certain  amount  of  gissing  to  he  found, 
«nd  thtis  this  lion  of  springs  has  been  eonaected  by  a 
imiUtr  path,  madt  by  flocks  passing  aloDf  these  patches 
ofpaatuieJaBd.  The  water  escaping  from  these  springs 
has  furrowed  and  denuded  the  glacis  into  an  infinite 
number  of  small  channels.  Another  feature  Is  that 
the  path  with  its  springs  and  patches  of  grazing 
grounds  all  lie  as  it  were  in  a  natural  depression,  run- 
ning parallel  with  the  range  of  the  Kojak  itself,  whtlst 
immediately  to  the  westward  of  it  the  groimd  of  the 
glacis  rises  somewhat,  ^>efore  finally  descend it^.;  to  the 
plains.  This  is  well  marked  near  Old  Chaman,  the  foot 
of  which  ;5  built  on  this  rising  i^'iound. 

"Ah(nit  sever*  to  eight  miles  south  of  Old  Chaman 
this  insignificant  rise  of  ground  becomes  an  auxiliary 
range  of  hills,  which  runs  west  and  parallel  with 
the  Kdjak  range  towards  the  Khwija  Amran  peak 
itself. 

"  I  expert  tn  have  further  opportunities  of  ^;colo^ically 
examtnmK  this  jjrout^id  when  the  weather  will  permit  in 
the  sprint;  :  until  then  I  will  only  state  my  belief  thai  the 
present  path  which  connerts  the  springs  described 
indicates,  as  near  as  can  be,  the  existence  ot  an  old  fault- 
line.  At  the  present  time  i  have  no  further  proof  for 
it  than  this,  that  as  far  as  I  h.ive  been  able  to  ascertain 
during  this  hurried  visit,  the  line  of  path  is,  roughly 
speaking,  also  a  geological  boundary  between  the  slaty 
formation  of  the  K<'>jak  and  a  grey  earthy  limestone,  the 
latter  of  which  is  very  probably  of  upper  cietaoeous  or 
lower  eocene  age  ;  this  boundary  being  here  snspiciottsly 
abnormal  in  appearance.  The  springs  whieh  rise  along 
it  tend  further  to  the  opinion  that  they  appear  along  a 
line  of  dislocation,  which  view  is  further  strengthened 
by  the  fact  that  in  the  neighbourhood  of  the  springs  not 
only  a  kind  of  travertine  is  visible,  but  a  ourious  breccia, 
consisting  of  debris  of  both  the  limestone  and  the 
sbtfes  of  the  Kdjak  and  cemented  by  calcareous  rock,  is 
/sr  atu  and  In  strong  force  all  aloag  the  Hue  of  path,  hot 
not  olFit,  which  brecda  I  now  looik  upon  as  a  fiiult-rodc. 
The^ads  itself  is  chiefly  made  up  of  recent  depositS| 
£un  from  the  range  above,  but  1  hope  to  discover  a 
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more  exposed  section  farther  south,  uAere  the  ftractine 
of  this  dishMatica.  if  it  is  one,  will  be  dearly  demon- 
strated. Finally,  but  not  leas^  tiie  fault  seems  to  bo 
proved  by  the  earthquake  itsdl^  wbidi  has  ecighttted  hi 
a  further,  though  slight,  didocatiOD  along  a  Roe  iriiidi 
exactly  and  absolutely  coincides  with  the  present  padi 
connecting  the  numerous  springs. 

"  In  my  theory  explanatory  of  this  earthauake,  I  there- 
fore start  with  the  assumption  that  an  old  line  of  fault 
exists,  which  runs  more  or  less  parallel  with  the  Ki'iak 
ranjre  itself.  In  a  mountain  range  entirely  formed  by 
de.Tures.  which  chiefly  correspond  to  the  strike  of  the 
range  itself,  such  f.iults  usually  exist  on  a  large  scale. 
The  lateral  pressure  which  caii^cd  the  folding  of  the 
strata  in  such  cases  frequently  results  in  one  or  several 
systems  of  dislocations,  as  we  may  observe  in  numerous 
instances  within  folded  mountain  ranges.  .  .  ." 

"  From  the  foregoing  it  would  appear  that  the  process 
of  contracting  and  folding,  with  resultant  dislocations, 
of  this  area  in  Baliichist.-in,  is  still  proceeding.  .At  some 
previous  date  in  the  history  of  the  Khw.ija  .\mran 
Mountain  range  this  process  of  compression,  as  it  must 
have  been,  has  led  to  the  formation  of  the  line  of  fault 
conjectured  in  these  notes  ;  the  process,  from  whate\'eir 
cause,  IS  still  active,  and  the  tension  having  become  too 
great  ha«  further  resulted  in  a  slight  increase  to  the  amount 
of  dislocation  already  in  existence.  The  two  areas  adjoin- 
ing  the  fissure  have  moved  about  eight  inches  vertically 
and  a  couple  or  more  feet  horizontally  from  each  other, 
which  sudden  establishment  of  a  temporary  equilibrium 
in  this  tension  is  no  doubt  quite  sufficient  to  account  for 
the  vibration  of  the  ground  to  a  considerable  distanoe, 
which  vibration  is  commonly  called  an  earthquake. 

"  1  need  scarcely  say  that  there  is  no  indication  of  any 
kind  which  would  point  to  theexistenceof  volcanic  activity 
at,  or  anywhere  near,  the  area  affected  by  this  earth- 
quake ;  I  mention  this  only,  because  it  was  also  in  this 
case,  as  in  other  instances  elsewhere,  the  popular  theory 
advanced  by  many  of  those  who  personally  experienced 
the  alarming  symptoms  of  this  perfectly  natural  phe- 
nomenon* 


SCIENCE  FN  THE  MAGAZINES. 

OF  the  August  magazines  the  strongest  in  articles  of 
scientiiic  interest  \>Xh^  Fflrtnii^hlly  Rnfieu:  Under 
the  somewhat  nMsleading  title  "The  Wanderings  of 
the  North  Pole  "  Sir  Robert  Ilall  contributes  a  rather 
I  diffuse  article  dcsctipt.vc  of  the  variations  of  latitude; 
!  adopting  Mr.  Ch.indlcr's  conclusion  thai  the  earth's 

instantaneous  axis  of  rotation  re\<ilvcs  about  that  of 
maximum  moment  of  inertia,  with  .1  raduis  of  thirty  feet, 
measured  at  the  e.irth's  surface,  in  a  period  of  427  davs. 
I  This  result  is  expressed  by  Sir  Robert  Ball  in  the  follow- 
ing language : — 

In  thut  p«la»cry»tic  ocean  which  Arctic  travellers  have  de- 
.  scribed,  where  the  masses  of  ice  lie  heaped  togeihcr  in  the 
wildest  confusion,  lies  this  point  which  is  the  object  of  so  moch 
tpecalation.  Let  us  think  of  this  tract,  or  a  portion  of  it,  to  be 
levelled  to  a  plain,  .tnd  at  a  parficwlar  centre  let  .t  circte  V>c 
•  Ir.iwn,  the  laihus  uf  which  is  .iboul  thirty  feet  :  it  is  in  the  cir- 
cuuiftrciicf  .j(  (his  ciiclc  th.at  ihe  I'olc  <jt  ihe  earth  is  conttantly 
to  he  found.  In  fact,  if  :<t  diiTt-rt-nt  times,  month  after  month 
and  year  .after  year,  the  position  ol  the  Pole  wa»  ascertained  as 
the  fxticniily  ul  that  tubo  from  which  .in  eye  placed  .it  the 
centre  ot  the  t«rth  would  t>e  Able  tu  »ee  thu  I'ulc  uf  the  heaven*, 
and  if  the  successive  positions  of  this  Pole  were  marked  by  pegs 
diiven  into  the  erouiM,  ibeo  the  several  positions  in  which  the 
Pole  would  be  nuad  suit  uscenarily  trace  out  the  dmrnfcr- 
eaca  of  the  dide  that  hss  bean  tbas  described.  The  period  la 
wl^h  each  revdotion  of  the  Fole  sioand  the  circfe  takes  place 
Is  about  497  days ;  the  lemlt,  ihenforck  of  these  isvesiigaiions 
•hows,  «hcn  ibc  dtfctvatioas  are  aceomtct  that  the  North  Pole 
of  Ihe  earth  it  aot.  ■«  hss  bctn  10  long  suppqssd.  a  flxcd  pdat. 
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bnt  thnt  it  n-rolvn  arourxl  in  (he  earth,  acconplUliliw  emcb 
rcvolutitm  in  about  two  months  more  than  tll«  period  tnat  the 
eaitli  re^aim  for  the  pcrformxaee  of  cacli  rcmtittioD  aiouid  the 

"What  use  has  a  serpent  for  its  tongue "  is  -x  i|aeslion 
asked  by  Ruskin  of  '  scienlific  people,' "  since  it  neither 
works  it  to  talk  witn  norliiss  \vi;h,  nor,  as  1  kmuv,  to 

lick  with,  and,  least  of  all,  to  stiMt;  wah,  jud  yei,  to  the 
people  "  ho  .lo  rot  know  the  creatures,  this  little  vibrating 
forked  thrc  iti,  il:;  ked  out  of  its  mouth  and  back  a?ain  as 
quick  as  Ij^litntng,  is  the  most  :>tnkin^;  part  of  the  oeast." 
Mr.  \\  .  H.  Hudson  fuiiiislies  an  answer  to  the  iiucstion. 
ilc  remarks  .  "  So  tar  Irom  being  silent  on  the  Siibiect,  as 
Ruskin  iinagiaed,  the  '  scientilic  pc'ijilc  '  have  fomiJ  out 
or  inrentcd  a  variety  of  uses  foi  th<^  serpent  s  tongue.  By 
turn*  it  has  been  spoken  of  as  ati  jascct-catchini;  organ, 
a  dcro\',  a  tactile  or;.jan,  and,  in  some  mysteiiuus  way,  an 
orean  of  intelligenc  e.  And.  after  aS!,  it  is  not'e  of  these 
thm^is,  and  the  way  is  still  ojien  for  fresli  speculation." 
Mr,  Hudson  puts  forward  the  idea  th.it  the  snake  uses  its 
ton^fue  to  concentrate  the  attention  of  .in  Intended  victim 
upon  its  head  while  its  body  is  being  trailed  forward  to 
drect  the  eaptiue.  We  quote  freni  his  article  :— 

la  OMI  caaet  the  aMWWmat  pnbably  would  be  detected 
Imt  tut  the  tonga*,  which  attmti  the  eye  bv  its  eccentric 
motlom,  itsmdacDaoccaaive  ajipcanuioes  and  disappcarancet ; 
watching  the  tongae,  llie  long,  iinnoaii  body  slowly  clidinc  over 
tha  intaivening  space  would  not  be  obierved;  only  die  statuesque 
niwd  bead  and  neck  would  be  visible,  and  these  would  appear 
not  to  move.  The  snake's  action  in  such  n  c^sc  would  reicmble 
the  photographer's  trick  to  make  a  rc^'.ivc  child  sit  still*  while 
its  picture  H  Neing  taken,  by  diieaing  iu  atleatioa  to  looe 
curious  object,  or  by  canaiac  a  pockct^haadleercUer  to  flatter 

above  the  eamera. 

Snakes  li»vc  l^et-n  o!i>ervcd  to  stt.il  upon  thf  ir  victims  inlhit 
qui«,-(,  »uUie  luaQCicr  ;  the  vicum,  tuni  or  h,:anl,  h.Ts  liccn 
observed  to  continue  nmlionUs^  in  a  w.TlchfuI  attitude,  hj;  if 
ready  lo  datl  away,  bm  siill  nttLntively  legar  ling  the  graduaily- 
approaching  head  an  i  tlici-cnng  t  inL;ue  ;  and,  in  the  end,  by  a 
sodden,  quick-darting  uioiiou  uo  the  ^^ii  of  the  snake,  the 
captan  haa  beta  cfliectcd.  .  .  . 

It  la  aot  here  ntaiMaioed  that  the  toogueis  everything,  nor  that 
ItiatliepiiDcipalaBeBt  lalaiciBattoB^  bat that  it  is  aneccssary 
part  of  the  crcalture,  and  of  the  ereatare't  atiaogcness,  which  is 
able  lo  produce  so  great  and  wonderful  an  cfliKt.  The  long, 
limbless  body,  lithely  and  mysteriously  gliding  on  the  surface  ; 
the  glittering  scales  and  curious  ni<.'.;:in^;s,  brttrht  or  hirid  ;  the 


■,  arrowy  head,  sharp-cut  ;ai  1  iniiiii>viLiIc  ;  the  round 
lidless  eyes,  hxedand  brilliant ;  and  the  long,  bifurcated  tongue, 
shining  black  or  crimson,  with  its  fantastic  flickering  play  before 
the  close-shut,  liplf  ";";  ir.o.i'h  — thnf  \%  the  serpent,  and  probably 
no  single  detail   m  ih.j  l.ilciul    trc-alurc  s  aj  peatance  could 

be  untited  and  the  cficct  of  its  pieseace  on  other  animaXs  be 
ibtaame. 

In  aa  article  on  "  The  Limits  cf  Aaiinal  Intelligence," 
Prof.  C.  Lloyd  Morgan  giyes  an  interesting  account  of 
some  experiments  and  obMrvationa  he  has  recently  made 
on  young  chicks,  with  a  view  of  determining  the  difference 
between  intelligence  and  instinct.  He  eapreaaef  the  dis- 
tinction between  the  two  as  follows 

Intelligeace  is  the  faculty  by  which,  through  experience  and 
as50ci.Ti?in,  activities  arc  ada|>ted  to,  or,  mote  strictly,  moulded 
by,  ne»  li.l  umttanccs  ;  while  reason  is  the  faculty  which  has 
ill  incepiioa  in  the  true  grasping  of  relationships  as  such.  In- 
telligence is  ever  on  the  watch  for  fortunate  variations  of 
activiiy  and  happy  hits  of  motor  responne  ;  it  feels  that  they 
(irc  iil  iMe.  tliough  it  knows  not  how  and  why,  and  conto  !  , 
fuujv  .iciivuici  in  their  direction.  It  proceeds  by  trinl  .m  l 
error,  aud  selects  the  successes  from  amun^;  the  fadiii<;>. 
Reason  explains  the  suitability  ;  it  idiuws  wherein  lies  the  suc- 
ccM  or  the  enoTi  aad  adapts  con  duct  through  a  clear  perception 
of  the  felatioeahipa  iatralved.  ladlvMaal  experience,  assod- 
atioa,  and  imitation  are  the  naia  factors  of  iatelUgcaee ; 
explaaatioB  and  iDleatioaal  adaplatioa  are  the  gpal  of  reason. 

loddcfltally  I  ha<»  eapteiatd  my  opinioB  thatj  lathe  activities 
of  the  higher  aaiaulsi  iBarvelloeBly  iaieiligcBl  aa  tliqr  ottea 
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are,  there  is aaesHeaeeef  that  tiaepeiception  of  rebtiun.hip& 
wbids  la  eaeallal  to  leaaon.  Bat  tUs  la  merely  an  opuuoQ,  .^ad 
nos  a  settled  ceaviclioa.  I  shall  aot  be  the  least  aihamcd  of 
myself  if  I  ehaage  this  view  before  the  dose  of  the  piescnt 

year.  And  the  oistinolliOB  between  intelligence  and  reason  will 
remain  precisely  the  tame  if  animals  are  proved  to  be  rational 
beings  the  day  after  to-morrow.  For  the  distinction  holds  good 
betireen  homan  intelligence  and  human  reason,  just  as  muca  as 
between  animal  intelligence  and  the  possible  reason  of  animals. 
It  is  no  line  of  division  which  separates  animals  from  men  ; 
but  a  distinction  between  facollic*,  one  of  which,  at  least  (and 
perhapa  both,  thoimh  this  t  doabt),  ia  oomasoa  to  aaiaulB  aad 
men. 

The  Ntw  Review  contains  an  article  by  Prof.  Ludwig 
Biicliaer  on  "  The  Braia  of  Women."  It  ia  well  known 
that  the  average  siie  of  the  fetnale  brain  i<  coiuiderab^ 
less  than  that  of  the  male.  Further,  vp  to  the  present 
nothing  has  beeafoiind to  joakify  the  aatuinptioBdiat  there 
is  an^ng  in  the  inner  fonnation  xA  the  brain  to  make 
good  its  defiexencv  in  aise  as  compared  to  die  male.  Tbia 
Prof.  Biichacr  holds  to  be  due  to  diCTeiences  of  devdop- 
ment. 

If  «c  cor.si  lcr  th.it  for  thousands  of  years  wonia.n,  by  reason 
of  tier  NuNmliiiiU!.-  MXi.d  |n>*i'.inn,  h.a^  itefiwil  .1  different 
educ.itmn  Irom  her  male  (i.-irtucr,  .and  ih.^t  her  tr.iinini;  ha^  led 
her  mt^uiie  aiiuther  Jircctiuii  to  hi^  ;  lliAi  her  hurucn  has  been 
a  more  limited  one,  and  moreover  that  every  encouragement 
has  been  given  to  the  phiy  of  her  emotions  at  the  expense  of  the 
activityof  Iwr  iatellcet;  aad  faaUr  that  this  state  of  aAuis  has 
lasted  UNMa  geaention  to  geaeratioe^  ihroagh  snther  to 
danghter,  them  Isay>  that  from  a  physlolaglea]  atandpoiat  there 
should  be  no  canse  for  surprise  that  as  a  result  woman  shenld 
differ  from  n!r«n,  that  her  brain  should  be  inferior  lo  his,  or  at 
any  rate  should  ha\  c  developed  on  different  lines,  or,  as  we 
have  been  saying,  that  the  fore  rnrtof  her  brain  ihoidd  be  found 
to  be  proportionately  Icss  sad  the  hind  part  propoftiaaately 
greater  than  that  of  man. 

Mr.  Thomas  J.  May s  writes  in  die  CMtarymti "  Breath, 
ing  Movements  as  a  Cure."  The  evidence  he  offers  in* 
dicates  tliat  "  proper  development  and  expansion  of  the 
Iung5  by  means  of  well-regulated  breathing  must  be  re- 
garded as  of  the  greatest  value  in  the  prevention  and  in 
the  treatment  of  pulmonary  consumption." 

"  Fin  dc  Siiicic  Medicine"  is  the  title  of  an  .article  by 
Dr.  A.  Simons  Eccles  in  the  Nation, 1'  AV  .•V;.-.  .Mter 
animadverting  upon  "the  deficiency  of  n.uicular  ac  tmty 
as  ,i  fruitful  souri  c  of  maladies  resulting  from  the  \i.int 
of  cojiibustio.n  atid  elimination  of  mater  ai  used  up  or 
vitiated  by  the  disproportion, ue  action  ol  other  or^'.ms 
and  tissues,"  Dr.  Eccles  describes  the  investigations 
that  h.ivc  iccently  been  carried  out  in  France  and  Russia 
as  to  the  action  of  certain  organic  liquids  in  curing  or 
modifying  disease.  Writing  on  "Electricity  and  Ldc  " 
in  the  Humanitarian,  Mr.  II.  Newman  Lawrence  comes 
to  the  following  conclusions  : — 

(1)  All  the  ihoeiaad  and  one  change*  which  take  place  ia 
the  stnwtai*  of  Hm  Ihdag  body,  be  they  (||Ue  to  the  never-ceasing 
and  iaveJeataiT  pcoeeis  of  raetaboliaa^^  or  to  the  eaerdse  m 
functioo,  or  to  laeelltart  of  will,  partakeeirtheBalnte  of  cfaemlcal 

change. 

(2)  All  chemical  changes  are  aeeompaaied  by  elcctiicalanai- 

j  fc«tations. 

-     j  Wi-.j  u'  chemical  dmage  aad  iaterdiaagei  life  does  not 

a|'i'e:-.r  ti  I  exj- 1. 

41  i  hercf  r?,  life  is  aiways  aooompaaied  by  the  geaention 

I  r,l  cl'.tlnc:;:).', 

M--C  IU  d  energy,  however*  is  aot  the  iainediate  soaROof 

the  vitality  of  the  body. 

Mr.  C.  T.  Buckland  contributes  an  excellent  anecdotal 
article  on  "  Leopards  "  to  I. on man's  Ma^asinc.  Hitherto 
the  beast  has  occupied  only  a  comparatively  small  space 
in  the  popular  literature  of  natural  history,  and  this  fact 
makes  Nlr.  Biickland's  experiences  doublv  interesting. 
Under  the  title  "  Birds  of  a  Feather,"  Mr.  F.  A.  Fulcher 
describes  in  the  Sunday  MagaaHtt  the  Aeckinig  and 
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migration  of  birds.    Dr.  J.  G.  McPherson  givMapopular 

duicriinion  in  Good  Words  of  Mr.  John  Aitken's  fog- 
counter  .im.l  the  results  that  have  bciTi  (ibtained  with  it. 
Fin.-illy,  Misi  .V^jnes  <  ".iberne  e\p.\ti.Ucs  upon  celestial 
photography  .and  >.pei:trt)^co[iy  in  the  MorithiY  I'ii^k'-t, 
The  article  is  in  continuation  of  an  easii) -worded  scries 
she  is  contributing  under  the  title  «f  "  Snn-tayf  and 
Star-beams.' 


MARI^'DAVY. 

DR.  G.  H.  M.\Rtr-n,\VV.  who  died  at  Clamecy  on 
July  16,  ili^tiii.;uisiied  huuiell  in  vaj.ous  bianches 
of  physical  .rm  c.  Astronomy,  electricity,  general 
physics,  and  meteorology,  all  occupied  his  attention  from 
time  to  time,  and  to  .ill  these  branches  of  kno'.\le<Ige 
he  made  important  contributions.  Horn  .at  Cl.imcry  in 
lS:o,  Mario-Davy  entered  the  Higher  liradc  Normal 
St  luxil  m  iS^o.  Five  years  later  he  sva>  appointed  to  the 
Chair  nf  I'hysii  at  the  Moutpellifr  l  aeulu  of  Sciences, 
and  also  to  the  Professorship  of  Mrd;riiic.  In  I'^fi?  M,iri«'- 
Davy  began  liis  connection  with  the  l'ai:s  <_'':isei  valory. 
At  first  he  had  chary;e  of  the  terrestrial  magnetism  ser- 
vice, but  in  I^-  ;  lu:  became  the  head  of  the  intftnationa! 
meteorological  department  that  he  had  otijanised. 
While  occupying  this  position  he  publisheii  a  iar^-e 
number  of  meteorological  memoirs  and  initiated  the 
periodic  distribution  of  reports  and  bulletins.  He 
devoted  himself  chiefly  to  the  study  of  the  atmosphere  and 
its  changes,  with  special  reference  to  the  bearing  of  such 
roattersupon  agriculture  and  hygiene.  In  1857  Mari^- Davy 
invented  a  mercurons  sulphate  battery  which  was  adopted 
by  the  French  telflgraph  autlwrities,  and  also  by  some 
■Of  tbc  services  in  other  OOUntries.  About  this  time  he 
contributed  numerous  papers  on  statical,  dynamical,  and 
physiological  electricity  to  various  scientific  societies 
and  joarnals.  During  tli«  revolatioo  of  1870  be  left 
the  Fans  Observatory  and  accepted  a  ProfeMorsfaip  at 
the  Polyiecbnic  School — a  poit  that  he  retained  ttutil  the 
ntam  of  the  Govennnentto  Pari*.  In  1887  he  waanom- 
iaated  bonoraiy  director  of  Moataourla  Observatory. 
Mari^Davy  «aa  a  doctor  of  medicine  and  a  doctor  of  pAy  • 
-aicai  and  mathematical  science.  Amoag  other  boaours  he 
muia  corresponding  tnenberof  the  Bureau  dei  Longi- 
tudes, and  an  honorary  preiident  of  the  SociJttf  d'Hygienc. 
He  was  made  a  Chevalier  of  the  Legion  of  Honour  in 
1877,  and  possessed  the  Brazilian  Order  of  the  Rose,  as 
well  as  a  number  of  other  orders  and  dignities.  The 
many  and  varied  researches  carried  on  by  him,  alone 
and  in  collaboration  with  other  worker-.,  testily  to 
his  >^iL-a;nrss,  He  had  a  keen  -inse  of  ri^lit,  .md  dared 
to  ;;Lve  hib  opiiiiun  even  «hen  his  iii.iteri.d  welfare  was 
likely  to  be  injiinou3l\  aOec  ted  by  so  doing.  A  life  so 
rich  in  results  and  void  of  dissimulation  is  one  well 
wnthy  of  being  imitated. 


NOTES. 

M.  Pastsi;r  has  been  elected  aa  honoiaty  member  of  the 
Vienna  Academy  of  Scienen. 

On  Aognit  4,  at  about  6.45  in  the  erenine,  a  distlaet  eaith- 
quke  tremor  was  felt  in  Leicester  and  the  neighbourhood.  The 
wave  paued  from  atmut  soalh•we^t  t  >  mirth  cast,  and  produced 
the  inaximum  clfcct  in  Charawood  Forest.  It  U  reported  that 
the  shaking  lasted  for  about  five  seconds,  doling  whldh  a  loud 
rumbling  noise  was  beard. 

A  Rkv tkr's  telegram  from  Vienna  reports  that  a  disastrous 
doudbnrst  occurred  in  Middle  Styria  on  August  5.  A  number 
of  honses  were  wracked  and  several  persoas  lost  their  lives. 
TWO iiitway biidics wcfe  thrown  down, on  the  GmlcacAach 
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Railway.  At  about  hslf-psat  ten  in  ihe  aonriag  Of  Aeput  t 
two  shocks  of  earibqoalie  were  felt  in  the  Mar  Vailciy.  The 
tteaMut  travelled  from  north  to  south. 

A  SINGULAR  occeneaee  hat  lecently  been  reported  ftom 

Uamlingay,  Cambridgeshire.    What  appeared  to  bet  dense 

clouii  was  obscTNcd,  lull  lo  tht;  .istonUhincnt  of  thi;  villatirrsthe 
cloud  iiid  ivn^y  lji>>'i^e  np  aad  showeieii  myriads  o(  ants  and 
flies  up jn  tlu-  a.  S)  numerouf  were  the  ittiMtS  that  thay 
almost  covered  \.\:t:  .;r  lunrl  lilte  a  cirpe!. 

The  southern  coaoticn  arc  siifft.-ri;ig  frooi  a  pU^ue  of  ■.vas]!-;. 
Judging  from  the  correspoiniericc  in  the  newspapers,  \.h'-  in- 
sect has  been  uauoatly  abundant,  and  has  done  a  large  amount 
!  ofdaoMie  i*  eartain  diitricts.    At  Heathfield,  Smssa.  OMfe 
j  than  athaasaad  nesu  have  been  destroyed  this  samsier,  and  die 
I  work  of  dcstiuctioa  is  still  going  on. 

A  GOLD  medal  of  the  value  of  1000  Italian  lire  Is'  offered  by 
the  Rioyil  Academy  of  Scieace  of  the  Institute  of  Bologne,  to 
(he  author  of  the  best  memoir  descrilHiig  a  new  and  efficaeioas 

system,  ur  ;i  rifw  njiparatti^,  for  preventing  or  extinguishing 
hres.  The  memoir  may  be  written  in  Italian,  Latin,  or  Frencll, 
and  must  he  sent  la  hcfote  May  7,  1894. 

The  Report  of  the  Postal  and  Telegraph  Conference  held  la 
Brisbane  in  .NIarch  last  has  just  reached  us.    At  one  of  the 

I  meetings  Sir  Charles  Todd  strongly  urged  the  desiral ..lity  of 
adopting  a  uniform  method  of  reckoning  time,  and  after  a  short 

;  discussion  the  following  resolution;  was  passed        That  tl  b 
desirable  ia  the  pablic  iotcRsts  that  the  hoar  sooe  syittB 
shoaM  be  adopted  in  a  modlllsd  form»  so  that  tharo  should  he 
one  lime  throughout  Australia,  vis.  that  of  the  l3Sth  meridiao 
or  nine  hours  cast  of  Greenwich." 

Ma.  Eownr  TL  Howkll  dme^bM  in  S^mt*  a  oMteorite  oih< 
served  to  fall  on  May  ati^  1893.  Theawleorite  entered  thegroand 
to  a  depth  of  about  three  feet  at  %n  angle  of  5S*  with  the 

hori. 'jn.  It  is  in  aerolite  of  very  pronDunceil  cho:i.iri':c  slruc- 
I  ture,  and  has  the  usual  black  glazed  appearanvu.  Xlx  weight 
i  of  (he  mass  is  pounds,  and  dimensions  6  x  7  >:  9^  inches 
I  Mr.  Howell  propoiei  to  give  it  the  name  of  Beaver  Creek,  lh>m. 

the  stream  by  the  banks  of  which  it  Mi, 

'      The  AVjiV  AaaJania  iUi  Limti  has  issued  a  circular  in  hidl 
j  is  given  a  list  of  the  publi&hcd  papers  of  the  late  Prof.  £.  Betti. 
In  honour  of  bis  memory  it  has  been  decided  to  collect  and 
publish  the  whole  uf  his  scientific  srorks,  with  an  aoeoont  of  his 
life,  written  by  the  president  of  the  Academy,  Prof.  F.  BrkiachL 

In  If  Ic-r  that  tiic  ir.jdcction  rr.ay  1r-  .rs  complete  as  possible,  the 
cucuiai  avks  all  who  Ii.ivl-  luiy  iiiiiiubtished  letters  of  (he  famous 
geomeinr;a'\  (ir  ;i  Lii  iw  li'il^c  of  work-,  not  iDcUiac'l  in  die  '.i>r, 

ilo  communicate  with  Signorc  V.  Cerruti,  R.  Accademia  dei 
UnoeifRoau. 

The  Soci'-;>  f'r  rrjiimti.^i;  A  [j' >'^i<'"-i'  in  Vienna 
will  hold  an  inlctnational  c\hibi(ion  between  April  20  and 
June  10,  1894.     The  exhibition  will  include  specimens  of 
I  economical  fbod  for  the  people,  army  snppUcs,  af^iliaoccs  (or 
saving  life,  means  of  transpott,  and  sport  ia  all  its  brandies. 
I  This  exhibition  is  Ivcing  promoted  by  the  Archduke  Francis 
I  Ferdinand.    Detailed  information  on  thesobjeet  can  be  obtained 
from  the  ConsumSeuaial  fiir  Auatrla>Huageiyi  ili  Quean 
Victoria  Street. 

The  Board  of  Agriculture  have  been  authorised  by  the 
Treasury  lo  itiak-;  atr;«nt;eni<  nt-.  by  way  -  f  experiment,  for  the 
transmission  by  teicgtaph  of  ihc  mcatiicr  fuiccasts,  issuc<l  each 
afternoon  by  the  Meteorological  Council,  (o  (he  telegraph  office* 
in  the  rural  districu  of  two  typical  conntics,  for  eshibitioo  in  the 
oAice  windows.  The  eapaxiuient  will  extend  over  the  moaths  of 
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Ai^Ht  «Bd  Septamber,  thQald  tervot  opcntions  continiie  <o 
lo^  and  EtMi  and  NoilliHaiberiud  m  the  eonrtlei  adactid 
fee  the  paqKMc.  The  oieaaare  of  aHcaaa  wMeb  (bt  Ameaats 

DOW  obtain  ii  sacb  at  to  lead  th«  Board  to  the  eonelnnon  that 

llif  nirjrmatiLin  thus  mult-  available  will  he  of  practicable  valoe 
to  agncultumls  in  making  their  arrangemenit  for  the  folloaring 

Sharp  thanderttonaa  OeearrDt  at  xevcml  places  :n  tlie  Nouth 
and  ea»t  of  England  on  Friday  ami  Salurriay  last,  nccompanicd 
by  heavy  rain  or  hail.  In  tho  eastern  and  norllirin  parts  of  the 
kingdom  the  rainfali  hns  been  exceptionally  heavy.  At  York 
the  aggregate  amount  for  the  week  ended  the  5tb  inst.  was 
I  -6  inch,  wWle  »t  YarauMUli  it  raaaiied  two  inches,  oraearly  the 
amace  aownt  for  (he  oaotb  of  Aognat. 

The  question  a«  to  whether  the  teim  "perennial 
•pcing"  it  applicable  to  ibe  ctinaale  of  Qaita^  aa  it  is 
datmed  by  many  esploren  of  the  cqDatcriel  cit^tia  dti- 
Cttued  by  Dr.  J.  lUnn  in  the  ZtUnkrift  Ca^ukaft  fur 
ErJkundt.  He  comes  to  the  condtttion  fhat  the  term  doe» 
inili.  L-'l  i:i:nvt-y  a  f.nit  hUm  u(  the  chma'.ic  ednilitinns  of  ih'  jilace. 
Not  only  does  tti«  taean  temperature  and  its  range  of  diurnal 
variatlona  resemble  that  of  our  May,  but  also  the  changeable 
weather,  with  iuaftetaooo  ttmodentorau,  ralxnaod  hailstwwm, 
leealb  our  apritig  Months.  It  it  po^Me  that  the  contfaat  be- 
tween  Ihe  cool  moraings  and  eyeoio|rt  may  be  felt  mereaefeKly 
in  the  capital  of  Ecuador  than  with  as,  on  acconnt  of  the  greater 
power  of  the  vcrtKii  rays  of  the  sun,  but  the  variability  of  ihf 
mean  temperature  is,  on  the  other  hand,  much  snnallet  liian  in 
our  latitudes.  The  influence  of  the  weather  upon  health  is  very 
macfa  the  same  as  that  of  oar  tprtogt,  attacking,  as  it  doe*,  all 
the  msiNW  nenbranes  of  the  enimiy  traveller.  It  ia  a  qocttion 
whether  e  iMniuaial  apitng  ia  aa  mdi  of  a  blessing  aa  the  poet« 
wonid  bave  as  beliere.   The  charm  of  spring  lies  in  the  re- 

awakcnin;;  (.flife  after  the  torpor  of  the  wir;;er,  and  where  this 
contrast  is  wanting,  the  greatest  part  of  Ihe  charm  diiuppears. 

A  MBTtolOLOfllCAt  Sodelyhas  reeently  been  eaiabtithed 

at  Zi-ka-\V'ei,  near  .'^han^ihai,  lindcr  the  prcii!f?cncy  of  Ihe  Rev. 
S.  Chevalier,  S.J.,and  lias  is^ucii  its  !iri>l  report  for  the  year 
1892.  A  good  vtiic^  ■>:'  .<*!f  ri  jjistering  barometets  lias  been 
porchatcdby  the  Zi-ka-Wei  observatory,  and  distributed  among 
the  mattben  of  the  Society  who  were  able  lo  make  use  of  them. 
Tbe  report  CMtains  a  brief  accoant  of  the  pfincipal  lyphoona  of 
the  year  1S9S,  aeoompanied  by  a  map  tbowtag  their  patht,  and 
also  an  interesting  article  upon  the  fog*  along  tbe  northern 
coast  of  China,  based  npun  the  observations  made  at  several 
stations  of  the  Imprrial  Marfimr  Ciislonii  il.iring  the  years 
1889-91.  '^'^  diuruisioD  showi  that  Irom  Scptcmiier  to  No- 
Tcuilitr  the  coast  is  remarkably  free  from  fog,  but  that  from 
March  to  July  fogs  are  very  freqoent  either  at  the  Sban-lBog 
piomoatory  or  aaar  the  eataaty  of  tiie  Yaag-tie'hiBBC.  Tbcy 
are  most  freqocat  ia  the  eatty  aHniof^  by  fer  thefNMeal  Bom- 
ber being  ob«ertedbelbre9a.iB.Theconditioasmeatlii««Wable 
to  their  formation  occar  with  a  lowaad  still  fellfas  beioaMter. 

Sdmtt  coataiaa  aa  iatentstiag  acooaat  by  Mr.  K.  H.  S. 
Bailey  of  the  elfeett  of  a  cydoiw  that  passed  near  MTiltiamiton, 

Kansas.  011  Tunc  i\-  \:  o-ic  pnin-,  where  the  tracl;  of  the 
cyclone  wa!>  ab^ut  hxx  huaJrcd  yard»  wide,  elm  and  walnut 
trees  two  or  three  feet  in  diameter  were  torn  up  or  wrenched 
off  fiftecs  or  twenty  feet  from  the  groood.  The  storm  travelled 
eastwaid*  aad  the  debris  wu  dlstriboted  troand  its  centre  in  the 
aaaaaer  that  aaiMllycbaracteriaes47C)oaie  aioeenieiiti.  Barbed 
wire  feaciof  and  tdepboae  wlraa  were  lifted  Into  trce'tope 
about  fifty  feel  north  of  their  original  position  Heavy  fann 
wagons  were  utterly  destroyed,  aitd  spokes  were  broken  oti  near 
tbe  hob  aad  eanied  to  a  diaiaaea  of  quite  half  a  aitle.  Bat  erca 
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these  are  comparatively  unimportant  items  in  Mr.  Bailey's  cata- 
logae  of  casoalties.  We  learn  that  graveitoaet  (the  sice  ia  aet 
staled)  were  eairied  three  hnadrad  yaids,  aad  that  chfcken  woe 
stripped  of  their  feathers  and  tree*  of  their  foliage.   The  west 

sides  of  the  tree^  that  stood  the  storm  were  much  roughened, 
while  the  east  side>  were  unchanged,  owing  doubtless  to  the 
fact  that  cbiiuii  of  ^and  and  dus'.  act-ompanied  the  wind  and 
aski»ted  it  ia  the  work  of  destruction.  Jusi  before  the  utorm  left 
tbe  earth's  surface  its  fury  was  at  the  highest  pilch  and  the 
width  of  ita  track  was  least.  The  length  of  Ihe  track,  aa  ahoam 
by  tbe  devattatkm,  was  aboot  fiTe  milea. 

We  learn  from  llu-  Kew  .'V.v.'.V.'i'f  thai  the  fine  ^ ol^ectlon  of 
StiiptHii!  made  by  the  late  Mr.  Thomas  VVestconibc,  of  Worces- 
ler,  has  been  presented  to  the  Royal  Gardens,  together  with  a 
otunber  of  notes,  descriptions,  and  beaatifuiljr  cxecated  coloored 
drawinga. 

Tur  /iu-'.'ftin  of  the  Knyal  (hardens,  Row,  Xt.s,  76,  77.  ion- 
tains  an  elaborate  report  on  the  pr-jp  aration  and  wport  oi 
Chinese  white  wax.  The  e^  of  the  C  ../<;  which  produces 
tlie  excretieos  are  iofariaUy  transported  iiom  the  district  where 

'  they  are  produced  to  that  In  which  the  wax  it  obtained.  The 

'  industry  appears  to  be  a  decaying  one. 

I  Thk  first  ihrae  parts  of  vol.  iii.  of  "  latUaa  Museum  Notes," 
pnblished  aader  tbe  aathotity  of  tbe  Agrieiiltimt  departaeat  of 
the  Govemmeot  of  India,  contains  a  great  masa  of  informatioa 

rm  the  causes  of  the  various  diseases  which  affect  crops  in  India, 

de>cri]TiiMn.i  of  noxious  insect-,  Ac.  ft  is  edited  liy  Mr.  E.  C. 
I  Cotes,  Deputy  Superintendent  oi  the  Indian  .Museum,  who  him> 
I  self  conliibutes  a  large  number  of  notes.    The  third  part  is 

entirely  occupied  by  a  conqtectus  of  the  insects  which  atfea  CTopa 

Id  India,  940  in  mmber. 

It  would  appear  from  researches  made  by  I'Vomme  and 
Stagnitla-Balistreri  that  no  inconsiderable  number  of  micro* 
organiams  are  capable  of  producing  sulphuretted  hydrogea, 
FnMUi«*easployed  as  culture  media  ordinary  nutritive  gelatiiia 
10  which  tartrate,  acetate,  or  saccharate  of  iron  had  been  added* 

'  the  rcactiiin  beini;  exhibited  by  the  s.iryiiit;  shjile-.  rf  brown  to 
I  black  produced  by  the  orjjaHij'" -s  i;rcns -.h.   lialisutri  l.-irc/iit'  /. 
'  J/^j,'if>ie,  vc\.  xvi. )  u.sed  broth  w  itli  and  w  ;-.hout  peptone,  and 
'  tested  for  the  preaence  of  this  gas  by  the  insertion  of  strips  of 
lead  paper.   AnioBgst  tlmse  oipnisms  which  produce  sulphnr* 
I  etted  hydroseii  are  the  B-fintms  vuigaris,  the  typhoid  bacUhu* 
I  B.  t»H  eommtuds,  bacillus  of  rabUt  septlaemia,  tbe  comma 
bacilKis,  whilst  /)'.  lu'fi.'t;,  the  anthrax  bacillus,  Mur<);o<<ui 
/tVi  j^iv//^/,  the  diphthcri.-i  l  av  iiUi.  yield  ji  negative  result.  On 
'  substituting  for  beef  I  ro-ti  that  [ircp.Uid  fro::;  vi-al,  li  1  se-tlcsh, 
I  or  haddocks,  no  difierence  in  tbe  bchav:gjr  of  tlic  ir^;ani>ms 
investigated  was  obser%'ed.    When  inoculated  into  r.\tv  e^gs, 
which  contain  such  a  leife  praportion  of  loosely  combined 
I  sulphur,  tbe  AWwrtr«4wr«r,assadated  with  BO  many  proceaaes 
of  decomposition,  failed,  in  spite  of  abundant  growth,  to  produce 
any  sulphuretted  hydrogen.    On  boiled  eggs,  however,  this 
iiucrolic  iir(>.luces  tlii;^  i;as.    These  interesting  results  suggest 
that  the  power  ol  evolving  sulphuretted  hydrogen  may  be 
possessed  in  a  latent  stale  by  certain  bacteria,  and  that  just  aS 
particular  oooditionB  may  stimulate  their  activity  ia  this  dircctke* 
other  clroBilaaces  nay  act  as  a  deteiraat. 

The  power  of  grain  a  l.y  adaptlag  tbeaaelves  to  their  sur- 
roandiop  peaiened  in  such  a  iwnarbable  degree  by  many 
Btleio-oiiaaiams,  baa  beeastadled  as  refarda  their  aascqNibility 
to  saiiona  stieagths  of  disinfectants  by  KossiakofT,  and  still 
more  receolly  by  Trsmlrasti  {Lo  Sfurtrntntalr,  1892,  fasc.  i.). 
Ku^sial,<.fT -howi.d  that  a  larger  dose  of  a  particular  iistnfcctant 

I was  necessary  to  destroy  an  organism  which  had  been  trained 
by  beiac  sabjeeied  to  gradnally  inciea^s  doses  of  the  dish. 
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fectant  than  was  required  when  the  otganiim  was  snbmitted  iu 
it  without  any  such  preparatioD.  TnUDbttSti  cxasuned  the 
bdiAtrioar  of  Tanoo*  kMctem  in  tlie  praMnee  of  oonoaive  »ub- 
tiowte.  and  food  Ottt  tlwjr  edilUlod  ttriltiog  diffiercoon  in 
tbeir  ability  to  withttaod  this  material.  Thus  whereas  the 
pneamococcos  of  Friedljnder  was  trained  to  survive  an  addition 
of  I  :  2000  parts  of  .the  sublimaTc  It.i  tlic  cultiuf  nu-ilia,  the 
bacillus  of  fowl  cholera  was  not  able  to  withstand  more  than 
I  :  3o,cxx>.  If,  however,  the  yMUHMMMKU  woe  taken  .straight 
ftom  a  fr«sb  caltiuc  wilhoot  ODf  prrrlom  txpiricnoe  of  the 
diainfeetHM^  ttawnnbed  in  a  aolatioB  coMainiae  i  > 
pans.  Tiw  iMtelDiH  of  twiM  plagoo  (Rooget  de^  Pores)  was 
indoced  to  resht  an  addition  of  t :  8000  parts,  whereas  without 

■raining  1  :  1^,000  ]iar(5  inlillilily  (ie^!lO)•«[l  il.  As  rct;ai';ls the 
retcQtioD  of  their  p«thoigentc  properuci  amuug"'  thuse  ur^stnisms 
investigated,  llie  bacilloi  of  swine  plague  was  the  only  instance 
ID  wbidi  the  nnilencc  WM  direinhhed  daring  iu  treatment,  an 
nddhfanof  1 1  MkOoo  put*  of  eomaitw  MbUautla  nadering  it 
tBooeoout  iJlhiouiihiti  tritalbymwMttdcatraycd  b*  thopfaaanoo 
of  I !  tooo  puts. 

KlSSKti.  E.  AND  L.  Ma^h  have  done  a  considerable 
aoioant  of  work  in  coanecUoa  with  the  pbot<vraph]r  of  flying 
boQets,  air  jets,  and  toond  watret  tlaee  their  lait  publication  on 

this  vuh;ttt.  Siinie  result >  glc-incd  from  a  scries  of  aboil!  15CO 
r,egalivei  have  dtcn  rcccutl)-  commanicated  Iu  the  Vn.-iii,ia 
Academy.  Slurry  imtt;(;i  of  M  tiiiilichcr  ri'!^-  liulli;fi  were 
obtained  of  3*5  cm.  ilumeter.  Tbcdisiarbin^  electric  contacts 
in  the  field  were  dispensed  with,  as  it  watt  found  pouible  to 
doae  the  spork  circuit  acdianicaUr  by  meant  of  the  eoond  wave 
prodtiecd  by  the  bellet  itidt  A  bise  mnbcr  of  «xpetimeBtt 
were  cin.ljctc  !  wilh  the  interference  refractometer  invented 
by  LuJvti^;  Mach,  and  constructed  in  a  complete  form  with  the 
aid  of  thir  \c.u!',iMy.  After  some  trials  they  bu:tcc  1-J  in  pro- 
ducing homogeincoos  pinne-parallcl  gltis^  plaici  cnoui^h  to 
obtain  an  interference  field  8  cm.  in  diameter.  If  one  part  of 
tikis  field  is  occnpiad  by  a  projectile,  an  air  jet,  or  a  lound  wave 
pawing  one  of  die  iMerfering  pencils,  the  intetitfettce  baodx, 
oaallj  re^iiinaar,  appear  bent  in  such  a  flMaaer  a«  to  indicate 
the  change  of  density  of  air  at  any  point.  For  the  purpose  of 
ifi4t:in'aneii j-i  iUuinin.-Ltion  the  electric  spark  was  usually 
cmfiloyc'l,  but  somciinies,  opecially  ill  cases  where  a  longer 
I'.lum  in.iui.'n  wa?.  admi^-i.';o,  .i>  t:i  the  jili- .^;tn;jhy  of  air  jets, 
blue  monochromitii;  lunli^hi  was  iubslituleJ. 

A  sisii  i.K  intlriiriiciit  fiir  trisecting  iiny  ^ivcn  angle,  invetlted 
by  Dr.  E.  Ilckhinlt,  described  in  the  .\'j-'r<r:(  1,  i-'ni  v.j'.'/ii 
WixhtHuhrift.  A  Mraigbi  rule  ha,-,  a  ilut  running  along  two- 
thirds  of  its  length,  with  a  pin  capable  of  moving  along  it.  .A 
bar  ie  attached  to  this  pin«  and  another  bar  lo  a  rivet  at  the 
inner  cod  of  tbe  ilot.  Both  tbeae  ban  are  equal  in  length  to 
the  remaining  third  of  the  rule,  and  their  firee  eada  are  joined 
by  means  of  another  pin.  NYhen  it  is  desired  lo  trisect  an 
angle,  the  pin  moving  in  the  slot  is  placed  at  tlie  vii'cx,  and 
the  other  pin  in  one  of  the  sides,  a  parallel  tu  (he  other  side, 
being  drawn  through  the  point  occnpied  by  the  pin.  A  carve 
il  now  drawn  by  meani  of  a  |»encil  atladied  to  the  uatlotted 
cod  of  tb«  bar,  and  tbe  iateraeclioa  of  this  carve  and  the 
panliel  referred  to  is  the  point  of  trisectlon  re^nircc).  The 
inttntment  also  gives  ao  easy  construction  for  an  .^ngieu(36 
aad  for  the  performance  t,i  the  "golden  section."  It  is  ea* 
bibitcd  at  Chicago  by  "  The  Prussian  Uoivcrtilies." 

.\T  a  recent  nMetlngof  the  SoelA^  Fran^abe  de  Ph)sique, 
M.  1-.  Ducretet  described  a  tiie'li  jd  be  had  employed  for 
making  high  resistances  without  self-induclion,  and  hence 
ntttWe  for  nan  wllb  a  Idepbone  In  K  »i<ir  '.n.ch'«  method  of 
Bcaaating  resistances.  He  ueet  a  sigcag  formed  00  platinised 
glMB  veiy  like  (bat,  aompoecdof  fine  platiium  wire,  used  by  M, 
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Mergier,  sod  finds  that  a  piece  of  platinised  glass  75  mm,  by 
1 10  mm.,  allows  of  the  eoostraclion  of  leslitaacn  wyiag  IraB 
25  to  lOOkOOO  ohms.  Tbe  glass  plates  are  fixed  in  a  ^an  vessel 
by  aeaas  of  an  tnsulatrog  cover,  and  this  vessel  Is  filled  with 

purified  petrolciiin, which  M.  Pcllat  ha^  sh>iwn  tu  be  a  very  good 
insulator.  In  tliu  manner  all  effects  due  to  moisture  in  the  air 
are  removed,  while  it  is  easy  to  measure  the  temperature.  K 
layer  of  mercury,  of  variable  thickness,  at  tbe  bottom  of  the 
vessd  allows  of  the  renttance  being  adjniled  to  any  daibed 

Value. 

Whilb  engaged  on  some  meamrements  on  the  electrical 
resistance  of  tbe  hnmaa  body  M.  Mcigier  was  led  to  the  con- 
struction of  a  simple  iMtnuneat  wbidi,  while  being  easily 
manipulated,  shoald  be  eapeble  of  making  such  a  measnrement 

I  with  accuracy.  Ti.e  inslniinent  c;i^'.i^t^  of  two  coil*  of  insu- 
btled  wire,  fixed  with  their  planci  ai  right  angles  to  each  other, 
and  phioed  within  the  field  of  a  strong  hone-shoe  magnet. 
These  two  coils  are  connected  in  serie>  with  the  resistances  to 
be  CompaMd,  and  to  the  terminals  of  a  battery.  Under  these 
circumstances,  the  position  of  cqttOtbrlnm  of  tbe  coils  d^ 
pends  only  on  the  ratio  of  the  resistances  of  the  two  branches 
(coil  and  added  re^isiniice".  and  is  indep«f.i!<:nt  'A  the  v  uae  of 
the  electromotive  force  of  tiif  lialiery.  Tlie  v  uric:.t  led  into 
the  coili  by  three  metallic  p  Jiiit',,  [daceil  one  vertically  above 
the  other,  and  dipping  into  mercury  cup*.  Tbe  coiU  are  »as- 
pcnded  by  a  silk  fibre  or  from  a  alaci  point  workmg  in  aa  agate 
cup.  For  tue  with  alteoMtiag  cnrrciMs  the  magnat  is  replaced 
by  two  fiaed  ooils,  which  are  also  eooneeted  to  tbe  dreoits  con- 
taining  the  resistances  to  be  eompaiad. 

MBSfWS.  DsiQMTON^  Bpix  AMD  Co.  have  pablished  a  second 
edition  of  Dr.  W.  H.  Bcsant't  cxedient  **  Treatise  on  Dyna> 

mics." 

Messrs.  J  amd  A.  Chd«ckii.i.  have  iained  a  little  volnaoe 
entitled  "  Homfaorg-Spa :  an  Introdndxm  to  its  Waters  and 

their  Use,"  by  Dr.  Arnold  Schetelig. 

Wit  have  received  a  report  containing  the  results  of  observs* 
tinns  made  at  Magdeburg  meteorological  observatory  daring 
1S91,  under  the  direction  of  Herr  A.  \V.  Gruttmacher. 

1>«.  R,  \V.  Siiui  EtDT,  in  Tht  Amk  of  July,  gives  an  account 
of  an  esamination  of  the  trunk  akeletOQofabybiid  grouse.  His 
observations  confirm  an  o|dnion  expfcmed  lome  yean  ago^  that 
of  all  the  North  Amerieaa  (rronse,  the  genera  /Mmwfn  aad 

T)  mpaHHtltui  arc  irm  :  nearly  related  lo  each  Other  ;  in  fact,  SO 
I  close  is  the  relation,  that  the  species  are  fertile  inttr  it. 

I     BULtlTtN  44  of  the  Vurdae  Untverstly  Agricaltvial  Eaperi- 

•  ment  Station  contains  a  paper  by  Mr.  J.  C.  Arthur  on  the 
relatif)n  of  the  nurouer  of  eyes  on  the  seed  tuber  of  the  potato  to 
the  cni[>  oStained.     1  nc  expcrimf nt.il  dat.i  !iroLij;ht  forward 
indicate  thai  the  proper  way  to  cut  potatoes  for  pianting  is  to 
'  divide  them  into  piecei>  of  suitable  size,  without  regard  10  tbe 
I  distribotioa  of  the  eyes.   In  other  words*  tbe  number  of  eyes 
I  per  piece  is  Immalertal.  so  that  the  wdght  or  sice  of  the  piece 
should  be  tbe  all-important  factor  in  preparing  seed  material. 

Thb  annual  report  of  the  Koyal  Botanic  Garden,  CalcuiU,  of 
which  LicnI.-Col.  G.  King,  F.R.S.,  n  snperintendent,  has 

been  issued.  From  it  we  learn  that  all  the  efforts  to  introdtloe 
the  cultivation  of  the  Japanese  paper  mulberry  have  failed.  As 

the  superiiiteniitnt  [:oiiu  ,  (jut,  il.K  mulberry  yield*  :^  I  ..i.'.ful 
fibre,  which  it  natuiaily  so  white  that  it  requires  very  little 
bleaching,  hence  it  seems  a  pity  that  no  wealthy  landowner  has 

laKcn  u(>  its  cultiv.il imi  i^i  a  large  scale. 

ITiiEadmitiistraliDn  report  of  the  Central  Museum  Iw  1S92-93 
has  been  prepared  by  Dr.  H.  Wanh,  olBdatiag  superintendent. 
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anU  icccntly  issued  by  the  Govcinment  m'  Miiira*.  It  includes 
an  account  of  corundum  depa«iis  in  the  Mailr:i>  I'resiJency,  and 
one  on  the  pbotphatic  nodules  %>i  ihe  rncliiu'ipoly  district.  Dr. 
Warth  wyt tbit  the  entire  area  covered  by  these  nodules  is 
■boM  ten  iqBiire  lnilc$i  and  that  aboui  four  thousand  tons  of 
Bodnlcs  wn  tjrtBg  more  or  Icti  looid^  on  the  ■urbce. 

The  fourth  volume  of  ihu  HuUclin  of  ihif  Ar'.cnu^-.n  Mn>t.-im 
of  Natural  History  contains  a  \  number  ut  imporiaiit  papers, 
among  which  we  note  one  t>y  I'tof.  II.  F.  Osborn  and  Mr.  J. 
L.  Wortman  on  "  Foaiil  Manmai*  of  the  WnbuUh  and  Wind 
River  B«lf/'  and  uolher  bf  Mr.  J.  A.  Allea  on  "  The  Geo- 
graphical Distribution  of  North  American  Mammals."  Mr. 
F.  M.  Chapman  contributes  an  article  on  birds  and  mammals 
observed  ncnr  Ttiiiiilail,  CuIj.'.,  with  some  ret^l.^r');^  u;)on  the 
origin  of  West  Indian  bird  life,  and  Mr.  W.  Beutenmiiller  give* 
•aveial  papett  on  Lepidoptena. 

The  proceedings  of  the  IJrlslol  Naturalists  Society  for  1S92 
tijn!.ui)»  several  interesting  papers.  Among  others  of  general 
scientific  interest  we  note  a  paper  describing  the  fish-remains  of 
the  lower  carboniferous  rocks  of  the  Uristol  district,  by  .Mr.  A. 
J.  Heatbaad  Prof.  C.  Lloyd  Mor|;M.  Mr.  Claud  Druil  gives 
«B  aocouat  of  the  Green  Woodpecker,  and  Mr.  H.  J.  Char* 
bonnier  eoBltibuiei  tome  neiei  on  the  habiu  of  the  larva:  of 

r;rrici!!ana  SyringcIIa.    Dr.  J.  A.  Norton  writes  on  the  col  jra 
lion  of  cuckoo's  eggs.    We  regret  to  learn  from  the  re]>orl  that 
(his  once  flourisbiog  aocicty  is  declining  in  numbers. 

Messrs.  Nkwtqn  akd  Co.,  Fleet  Street,  have  brought  oat 
a  new  kind  of  Kyroicope  top,  whidi  rbooM  be  of  intereat  to 

students  of  ;h'-  (lynntuR's  of  rol  i;/ ai.  In  it  .t  ihallow  'ocll  ivith 
lie:ivy  run  uke*  ihe  piace  oi  ihe  ii»uj,l  ■-Uic.    At  tbe  inner  apex 


found  to  still  contain  twenty  per  cent,  of  the  original  quantity  of 
oxone  present.  Filling  the  COmbaUion  tube  «ith  fr;i(;nien-.s  .if 
porcelain  did  not  appear  to  materially  diminish  the  quantity  of 
ozone  escaping  dissociation.  Dr.  Broock  then  proceeds  to  de- 
icribe  several  high  tcmpeiatiue  KBCtknfl  u  which  oxigon  is 
liberated  to  n  iwt  iaoouldcfnble  extent  in  the  oondented  fbm 
of  »/.one.  Scfaoabds  mow  years  ago  made  the  remark  that  the 
< J ly^'cn  evolved  upon  beating  certain  metallic  oxides  and  per- 
i)\iiK-s  a;ji:<:iuMl  1^1  cor.iain  o.-inc,  inasmuch  as  it  r.ipidly  liber- 
atetl  io4ir.c  Irnin  [  aiai^um  iotliilc.  This  statement,  which  ap- 
peari  to  hive  litcn  overlooked  or  mistrusted,  is  completely 
coB&rmed  by  Dr.  Uranck,  wbo  shows  that  oside  of  silver  evolves 
as  mnch  as  live  per  cent,  of  its  OKygeain  the  fom  ol  oeone. 

Tilt.  nii>>t  inti.-rrstiiit;  I'Milinn  fifDr.  Trunck's  pa])er,  however. 
\i  that  in  winch  he  a4viuci:!>  cxpcriiuciiUl  'evidence  tli^l  Uic 
strongly  o  l. .t irons g.os hitherto  considered  to  be  chlorine,  which 
\%  usually  admixed  (o  a  slight  extent  with  the  oxygen  prepared 
by  heating  a  mixture  of  potassium  chlorate  and  manganese  dj- 
i  oxide,  is  in  lealitjr  oiooe.  It  is  cerlaialjr  singnfair  that  Marign^ 
OB  attcmptii^  to  determine  the  amonnl  of  aadi  admixed  so* 
called  chlorine  in  a  strongly  odourous  specimen  of  the  ga;,  only 
obtained  three  milligrams  of  silver  chloride  from  fifty  grams  of 
)xitassium  chlorate.  Dr.  i  :rtnKl<  now  shows  that  an  aqueous 
extract  of  the  residue  in  the  Haik,  after  beating  the  mixture  of 
j»>[a^iiur.i  chl  ii.i'.e  aud  manganese dioxids^  always  reacts  neutral 
to  liimua  -,  wbcrea*  if  free  chlorine  wene  evolved  the  residue 
most  of  necessity  be  alkntine.  Uoveover,  even  alter  repealed 
washing  of  the  gas  with  eoBoentiated  solutions  of  cmiatic  potash, 
sufficient  to  remove  any  free  cUorinoy  the  gas  still  maintain*  its 
s'njHi^  oil  iir,  imcc  forms  blue  iodide  of  starch  with  a  starch 
anJ  jKJlaismm  iodide  piper,  and  bleaches  a  moistened  litmus 


.\  j  oira  \iiiich  rests  on  a  steel  cup  in  the  top  of  a  firm  up-  1  paper.  Further,  upon  leading  the  gas  through  alcohol,  aldehyde 

is  prodnocd,  an  oxidation  which  free  oxygen  alone  is  incapable 
of  bfinglag  abost.  The  active  propeitiet  and  the  odoBraie^ 
however,  eomplctttly  Init  after  passage  of  the  gas  over  a  layer  of 
manganese  dioxide  at  the  ordinary  temperature,  as  wonld  be  the 
c.^se  if  iiz  r.e  w  ere  the  cr.cri^enc  present  in  the  oxygen.  The 
abuvc  cv;'<  rimerils  c'nnci-Tiiini;  : lie  comparative  Stability  of  O:fonc 
for  a  short  liine  \\\  \v.\:\\  letii|ier.il;iie  .  quite  ;ii.t<juir,  lor  the  f^irni^i- 
tioo  of  ozone  when  a  mixture  of  potassium  chlorate  and  maa- 
gatkese  dioxide  is  heated.  Dr.  Brunck  finally  shows  that  tbc 
amoval  ofotone  ptodnced  is  considerably  angnMated  by  leaov* 
ing  the  escaping  goNS  moee  rapidly  from  the  heated  mixlwe  by 
utean'i  of  a  current  of  air  or  other  inert  gas.  Pure  potassium 
chlorate  appears  to  yield  no  orone  upon  healing,  but  a  mere 
'.r.Tk'e  of  imtiurity,  such  .is  pol.isiiuHi  chlorule  or  >ilic.T,  c.^l:i^.-- 
more  or  less  of  the  oxygen  to  be  evolved  in  the  form  of  ozone. 
Hence  eommetdal  cblaeate  alwqn  yields  a  small  peoportian  of 


right.  Jiy  means  of  this  support,  freedom  of  motion  in  different 
planes  is  obtained  withoot  the  use  of  gimbaln.  The  top  can  be 
set  spinniiig  by  twirling  it  between  the  fingers,  and,  owing  to 
the  fine  workmanship,  it  will  keep  in  notion  for  a  con^ersble 

time.  If  any  geometrical  t1^;urc  made  by  bending  a  piece  of 
stout  wire  is  fixed  above  'he  puLut  of  support,  the  upper  end  of 
the  a^is  il  ilie  tij)!  tnllows  the  form  so  loftt;  as  miaiiun  is  ob. 
taiiu'l,  nuirung  conimuousiy  round  it  in  a  very  remarkable 
roantier.  If  the  top  were  intended  for  a  gyroscope,  its  axis 
•hould  alwaya  remain  paialiel  to  itself  unless  guided  in  the  way 
described.  Bat  this  is  not  the  case.  Tlie  axis  slowly  gyrates 
and  wobbles  as  it  does  so.  These  motions  ceriaioly  imitate 
precession  and  nntation,  tral  the  mode  of  exemplification  may 
le.id  beginners  to  a  misconception.  There  i«  a  )>  issibduy  i  f 
facing  led  away  with  the  idea  that  the  earih's  axis  changes  its 
direction  by  iiselC,  whereas  it  cannot  be  too  stroagly  insisted 
apon  tliat  the  effect  is  produced  by  external  attraction. 

An  Important  eommnnlcatioo  upon  the  production  of  oaone 
at  hi,;h  letiioriaiure- i-s  contributed  by  Dr.  rr-ntk,  ofFreil-cr^ 
to  the  i;iiiic.i:  number  of  the  litriiktt.  1  i»c  vtiy  lUle  th<: 
memoir  is  cnntrary  to  all  our  usually  accepted  ideas  concerning 
(he  stability  of  oiooc,  but  Dr.  Urunck  advances  experimental 
evidence  to  show  that  polymeric  oxygen  is  capable  of  fiwiMltian 
and  of  subsequent  existence  fior  a  abort  time  even  at  lempera- 
turcs  of  considerable  devation.  It  is  quite  true,  as  Andrews 
and  Tail  long  ago  pointed  out,  that  at  300'  oione  is  converted 
into  ordinary  oxygen,  indeed,  I'rof.  Andrews  gave  237'  as  the 
temperature  of  dissociation  ;  but  Dr.  Hrunck  shows  that  the 
change  is  by  no  me.ins  instanLineous,  and  that  if  (he  gas  is  only 
allowed  toieinain  for  a  short  period  of  time  in  the  heated  vessel, 
a  considerable  proportion  etcapes  decomposition.  A  quantity 
of  esj^n  was  paitialty  oaooised  io  the  ordinary  manner  by 
iiK.^ns  ofa  Siemens  tube,  and  thegaaei,  which  c<:>ntained  about 
Ave  ])cr  cent,  of  otone,  were  led  very  sloivly  through  a  com- 
bust, n  ;  I  e  hi  lird  u.  350'  in  an  air  bath;  the ismlflC gas «at 
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Notes  from  the  Marine  Btological  Station,  Ptymotith.— Tike 

n  oting  fauna  has  now  begun  to  a-,  imc  its  ilistinctive  autumn 
chatncteis.  During  the  past  week  there  were  taken,  in  addi- 
tion to  the  larv.ijof  Ch,/l.>/'teruj,  A''i/>hii>xuj\a.xya:,  the  Ternaria 
larva  of  /iaiamgiotttn,  numbers  of  Plutti  and  some  ISifimman^, 
larva;  of  the  Polychseta  M^fthM  (very  yoang),  /VrAmrM,  and 
Pitlydara^  together  with  scores  of  fHlUimnt,  Mednsse  werc 
very  plentiful,  espeeiatly  the  Leptomedassi  Laediet  trmfiaia, 
O'-^.'i.c,  and  an  unidfrjliin  .,1  /.•,  ■..,  lil:,.  I'fdan.i,  -in  !,  among 
.\nihomcdusa;,  a  sniaU  Mar^clid.  ThcrL  »».««.•  aUa  talcii  two 
specimens  of  a  species  of  Gfryenia,  and  several  of  the  sim  thys- 
teatacled  Anifhinaiia  Tilania  (—  Saf-henut  Jiitema  oi  Voiht:t). 
Nattihua  has  rcap(>eared  in  small  numbers.  E-^adne  XerJmannt 
is  extremely  pleotifal ;  /Wtus  on  the  other  hand  is  relatively 
scarce,  llie  followtaig  anloials  are  now  Ixeeding  The 
Cladoceran  Exfodnt  N«rJmanni  ^most  carrying  embryoes,  some 
provided  with  the  "winter  egg  "}.  and  a  few  Lubst««  {Jlamanu 
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TiiK  ad  liaons  to  the  /.<i'i1i>-rm1  Society's  Gardens  durinj;  »he 
past  week  include  a  Lesser  White-nosed  Monkey  KCtrcopithtcus 
ptiauriita)  from  West  Africa,  presented  by  the  Rev.  W. 
Metkleham  ;  *  Brown  Capachin  {,Mm  fa/meltut)  from  Cuiaaa. 
ftrcwnted  tiy  Mr.  T.  Biilit ;  m  Rh«nH  Httiikty  {Maraem  rAtstu) 
fratn  InJI.i,  ;jrc-;ente<l  by  Dr.  G.  I.iod<ay  Johnson,  F.  Z  K.  , 
a  LciJbfi'.cr  s  C-(>ckatoo  {('jcaiuti /taJ/i/a/fri)  hum  Au.ilTa.l.di, 
presented  by  C:iyt.  Sr.  G.  Ord  ;  an  Imperial  Eatjlc  {.l^uiU 
imptriaJn\  two  Great  Easle  0«I»  {Bnti^'  maximui)  European, 
presented  by  Mr.  Charles  Clifton  Dicconson,  F.Z.S.  ;  a  Commoo 
Jay  {GarrulMt  jj^iiaritu\  British,  two  Alligators  {Alligattr 
wthtisiippUnsiii  from  the  Miisiitippi,  presented  liy  Mr.  Waller 

D.  Mirr.!  .  a  Vcl!  lu -'.iltc-il  Sheathbill  \Chi,>>ii  li."  cr.p.  .u 
ica  off  Sliten  IsUml,  [ircicntcd  by  Civi'.  I,.  l-ii;;l.ind  ,  stvcn. 
teen  GoillenKit-  >: /,.■"(;■:. i  :r. twj  I'litfin'.  i /■/,».', ),«/; 
arctita),  twelve  Kmawake'i  yHm^  tridanyla)  British,  prei<enled 
by  Mr.  Thomas  A.  Cotton,  F.Z.S.  ;  aCapcCrawned  Crane 
[fial^riM  tk>jet»ftt»pu)  bam  Sottib  Africa,  picteated  by  Mr. 

E.  S.  Spooner ;  two  rercgrine  FVIcons  {Fale«  /trrgritua)  fnmi 
Irclaad,  presented  by  C apt.  R.  A.  Ojjilby,  F.Z.S.  ;  a  Larger 
Hill  Mjrnah  Graot.'a  inmmtJii)  from  Northern  India,  pre- 
tented  by  Dr.  ;  ■.  rt  >  .M'jntagu's  Harriet  ,  , 'J'i;.  .  .v^^.' , 
Ettropcac,  pre&ciUed  by  ivurd  Lilford,  F./C..^.  ;  ten  Slijwworms 
(Anguii  fragilii')  British,  presented  by  Mr.  1  .  A.  Le.ich  ;  a 
Black  Rat  i^m  riutnt)  Britiili.  prcscnUd  by  Mr.  Arch.  £. 
Scon,  F.SE,S.  ;  a  Brown  Capnehiil  (CWhir  f^tltu)  tnm 
Guiana,  a  Ring  tailed  Lemur  (Z<wMr  ^-o/Za)  from  Mad-tga^car, 
a  Ring-tailed  Coati  {Noima  rnftt)  from  South  America,  de- 
poaited ;  a  Yak  (/Vt/t^fiM^nM«/««r)  bom  in  tbe  Gaidaitt. 
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TOTAL  SOLAft  ECUPSBS.— Under  this  heading  Mr.  Turner 
{fiistn^iyry,  Xo.  204)  says  a  few  words  abottl  the  rewlts 
of  the  late  eclipse  and  aUo  the  total  cclipac  Ibat  wilt  OCCtir 
on  Almost  8,  1896.  With  regard  to  (he  former  the  obierven 
who  went  out  may  be  thoroughly  congratulated  on  their  per- 
formance. The  photographs  that  were  taken  of  the  coron.-i  .ire, 
as  Mr.  Turner  informs  us,  now  in  the  bands  of  Mr.  Wesley, 
who  will  make  drawing?  ff  •hem,  as  he  has  done  in  the  ca^e 
of  previous  eclipses.  Ii  ir.n.;  lu,  recent  visit  to  England 
ProC  W.  II.  Pickering  tvimpirc  1  ph"?r>graphs  he  took 
with  those  already  mentioneil,  'vith  tt..-  umiI:  that  many  most 
interesting  points  have  been  revealed.  Prof,  i'lckcring,  it  may  be 
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Comet  1893  (RoRDAME  'jutsissE t).  — Herr  E.  Lampgtves 
a  four-day  ephemerii  for  this  t  >:i!',  i  ki  A  ti  ■rsmiahtn  Naih- 
nckttn.  No.  3I7jt  as  obtained  by  u«iog  the  elements  he  pub- 
liihed  in  a  picvimt  Dumber  of  the  *im«  jonrnal  $— 

X^BtrlmM.r, 

It  A.  favp.)  Dad.  (app.) 

AVfUl    8        ...        12    9  29        ...       +12  2S-8 
13        ...        12  12  5t        ...  II  7-3 

16        ...        12  15  38        ...  9  587 

20       ...        !2         2       ...  8  S9'8 

Thlb  comet  is  now  rapidly  faiini;,  .-ir.  l  ,n  '.ho  s.\:u.j  imu'  lit-vom- 
log  very  unfavourably  situated  on  accv^unt  ui  Ui  rapiti  southerly 
motion. 

Comet  Fmutv  1893.— The  following  it  the  cnnent  ephc 
awrii  for  Fbtay*!  eoBct:— 

\ik.  Paris  r. 


renii-iiil  crcl,  (.■m-jiKiyfii  i.nc  of  l  it_  ( ' .nnnHUi '■«.  lo-incli  reflectors 
of  45-irit.h  k/cu>,  and.  lueU  alow  pldU-s,  vviUt  the  result  that  he 
"has  got  more  detail  in  the  inner  corona  than  is  shown  on  the 
iuiglitll  photographs,"  Referring  to  the  eclipse  of  1896  Mr. 
Turner  points  out  the  importance  of  making  preparations  a 
loofr  thne  faeforebaad,  in  otdct  to  eliminate  tbe  possibility  of 
ha-iiy  arrangemcnta  at  the  latt  momcBt.  In  the  eaae  of  thia 
eclipse  it.seema  not  a  bit  too  early  to  commence,  for,  owing  to 
the  most  favootabte  position  of  tbe  central  line  of  iMality,  it  is 
probable  that  a  boit  of  observers,  both  profesaioiialsdul  aiuataw, 
will  be  able  to  co-operate  in  the  observations. 

The  central  line  cuts  through  Norway  in  tbe  BOrth,  tlieMft 
coast  lieing  the  m  >re  favourable  both  for  observation  .mdcom. 
fi»it  in  travelling.  Passini;  across  Nova  Zembla  the  line  reaches 
Japan,  and  thus,  as  Mr.  Turner  sayt,  "another  delightful  tlip 
IS  open  to  any  one  with  plenty  of  leisure." 

The  details  of  the  eclipse  are  as  ioUows  :  — 


At  Vjir.in([tr  Nova 

Kjttfit.  Zcirilila. 
d.  h.  ni.  A.      <i,  h,  in.  «. 
EcUpM  begin*  Aug.     B  \6  ^9  4_j  ...  S  1^  ^t,  g 
Tot,ility    „        „       t  ' 
V.cIipM!  eniis  3 

J4« 


Uumiooof  Mialtty  o  o 
Snn's  ak.  at  Mialiv 


Sitwia.  .I'pan- 
River  Amur.  I,  ot  Vexo. 
d.  h .  m.  i      *L.  h.  m.  s. 
»-      -jj  —  "        ■   ■  —  9  I  it  li  ...  9  >  St  » 
17  55  37  —  £  19      99  ~.  9  «  *7  31      9  S  J  80 
iB  3;  ]i  ...  8  30  ]t  54      9  ]  |«  J4  ...  9  4  s}  w 
oala«.«oa46m09S4P 

.s»  4^  ♦j» 

Tbb  ObsbrvaTIOW  of  Aurok  i:.— We  have  previoasly  had 
occaMon  torelitf  to  die  movement  for  ayslematically  recording 
the  occurrence  of  aurora  which  has  been  set  on  foot  by  Dr. 
.M.  A.  Veeder.  Public  attention  has  lately  been  called  to  the 
matter  by  a  long  article  in  the  Xttv  )>r;t  Sun  describing  the 
plan  of  observation  and  tbe  important  results  that  must  follow 
from  its  emended  adoption.  Th!-  me'ho.i  nf  i,t)s<  rv,i  >on  is  very 
simplir,  and  requires  but  littlL-  tunc  K  '.;h  n' i^irvcr  iti  iicates 
on  the  Vilanki  <!up(>Upd  for  the  purfxise  the  presence  or  absence 
of  t!ic  .Tiuiiia.  \V  i<  iiever  the  fact  has  been  vetilied  by  obscr- 
vatinii  ..lie  li.  uies  denoting  the  exact  time  at  which  the  obser- 
vation «a.  luade  aie  entered  in  the  pnipc:  -tuct.  in  tin; 
The  licls  which  it  is  esfiecially  desired  10  kani  ate  liie  ciJtt 
times  of  sudd c'l  rhaiiL^e  in  iIil-  brightne.ss  of  the  aurora,  the 
extent  of  siky  which  u  covers,  and  its  position  relative  to  (he 
true  north.  In  case  observations  are  not  made  the  spaces  aie 
simply  to  be  left  blank,  luich  blank  sheet  prepared  io  this  way 
covers  SD  ativc  mnotli,  and  it  arnagcd  so  as  to  enalilo  com* 
pAtiaons  to  be  made  at  a  gianco  between  the  records  from  differ- 
ent stations.  Only  by  lue  coaidioation  of  results  nniformly 
recorded  can  any  definite  Infannatlon  be  obtairted  as  to. the 
dblribtltion,  i  cTiii  lii  ity,  snil  -innrr?  of  luminosity  of  aiiiots. 
Dr.  Vee<lcr  li.i^  i-nij-layc-  I  ilii  ichcmc  uf  observation  (br  SOmo 
years,  and  finds  that  it  works  satisfactorily.  .\rrangemenl« 
have  been  made  for  its  introduction  into  the  observatories  of 
.\rchAngel,  Pawlosk,  Ekatrainbourg  on  the  Ural  mountains, 
Irkutsk  in  Siberia,  and  at  other  points.  The  Director-General 
of  tbe  It.ilitin  eteorological  Sm  irp  Jn-s  slso  written  express- 
ing appt  i'  .^l  '  f  the  purposes  "f  the  ri  Hi  irch,  and  promising  to 
aid  it  in  evety  >*-iy  jMrisible.  .Ann-in. m  r.ii.crvatories  hsve  uhi 
taken  up  the  >y=t>--»-.,  im  1  nMor  Lil.-trv.nniris  have  been  ■.tovi' k-i: 
for  on  an  etten-ivc  ^c.ilc,  sa  iatuicitiiig  and  im|>nrtant  resUiU 
may  l>c  L-\;ir vl.-d  l  lnise  who  desire  to  take  part  in  the  work 
can  obtain  all  information  relating  to  it  by  application  to  Dr. 
Veeder,  Lyonii  Nmr  Yctk. 

New  Determination  opTtiE  Constant  of  I'NivuSAt 
ATTRACTtt)N.  —  In  a  note  uniler  this  heading  on  July  27  WO 
gave  a  list  of  aome  of  tbe  different  values  obtained  for  the  density 
of  the  earth.   The  following  dionld  be  added  lo  make  it  more 

complete  : — 

Jolly  -^n  1  1' >yating,  by  the  method  vi  Weighing,  obtained 
5 '58  as  the  value  for  the  mean  density, 

Wilsing's  deterniit.atu  iis  in  i887aBd  i8tt gpvc 5*58  with  a 
very  soiall  probable  ciror. 

"HlMMEL  UNoERnt"  FOR  .XuGOT. — In  the  current  num- 
ber of  this  periodical  I'rof  von  liratinmiihl  contributes  tbe 
discourse  which  he  delivered  before  (he  M.'»thematic.il  Society 
at  Munchen  on  "Galileo  Galilei."  Dr.  Wilhclm  Meyer  ton- 
tinacs  his  setict  of  chapters  on  the  planet  Mars,  and  in  this  one 
he  is  able  to  reproduce  some  of  the  moil  inIe^t^ting  drawings  of 
Prof  J.  M.  .Schacbcric,  made  at  the  Lick  Observatory.  The  lii*- 
cussion chiefly  with  the  ol»*ervatii>n»  made  and  the  sugtes- 
tioi.  i  tit  Inrvtard  bysuchobserversas  lliilden,  Scbacbtrle,  Har. 
n«td,  Picketing,  &c    Chapter  v.,  on  "  The  origin  of  the  world 
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mePttrdiBgto  opiaicMW  Cma  tlwtiin*  af  Kaitiipto  tht  pMMnt," 
bf  H<R  Gtiftd,  dcab  wilh  the  pnNCW  of  develo|MMBt  of  the 
heawatx  b^dict*  the  cue  of  comets  receiving  the  writer's 
f  (icciiil  wteDtion. 

Among  the  nolet  are  found  a  few  words  about  the  «aii  and 
magnetic  storms,  with  reference  to  Lord  Kelvin'<  recent  views, 
tjpe*  of  w«Mli«r  in  Autnilim  driving  ic»  is  •otttheni  btliuidei, 
aad  MvetAl  othcn. 


GEOGRAPHICAL  NOTES 

THtquettioo  of  the  death  of  Emin  Patha  it  a|;ain  under  dil- 
CMttioa.  n  ii  CMC  af  the  Mcit  diflicdt  jwUiwn  MWciiiWd  with 
AfHe»  to  ectinwle  tlteuMWl  of  cndamilnelo  sttive  or  Arab 
lepotts.  The  dicltta  ttet  bod  oewi  tniMit  foit  lo  Africa  hu 
bMB  rtpeatedljr  proved,  bat  runoan  of  tbe  dcotb  of  crerjr  ex- 

Corer  of  note  who  has  buried  himself  for  a  ttmo  in  the  interior 
kve  i)eeii  so  persistent  ami  »o  often  falsified,  IbM  hesitation 
la  justified  io  bdieving  Emin  dead.  It  maf  very  well  b«  that 
be  was  killed,  as  Armb  report  afGrms,  io  October  last,  while 
on  his  great  journey  across  Africa,  by  the  verj'  route  which 
brought  Stanley  to  his  rescue  five  years  «t;ii.  Kut  on  the 
other  hand,  it  may  very  well  be  Uwt  be  is  poshing  on  leitttrdy 
towards  Lake  Chad  and  keepiog  hii  awwen  secret  ne 
{■oliticat  purposes. 

A  MEW  ticid  of  discussion  in  ceocraphy  appears  to  be  mbout 
to  open  if  we  read  literally  the  title  "An  Undiscovered  Island 
off  the  northern  coa»t  of  Alaska,"  in  the  last  part  of  x\m  National 

Giosn^athir  Atfi^atine.  The  exigence  of  an  i^Ianf!  in  73V  N. 
and  153^  \V.,  north  of  I'oint  li.irrow,  is  infcrn.-il  from  sunic 
rather  vague  ri:p<irl*  <j(  wh.ilrrs,  .anil  Mimr;  stili  valuer  stories  of 
the  Alaskan  I'skinio.  Mr.  Miiri-us  B.ilicr,  wlii>  introiucc;  the 
new  land,  Ki-hcvcs  in  it  snthcicnlly  to  priiposc  the  n.imc  Kcensn 
Istaii'!  f  ir  ii  but  'icrnTiil  Gr<_-cly  i.untritinlp.  a  miieiotlic  (upcr 
in  whwii  lie  shows  good  reason  for  believing  that  the  whalers 
were  mistaken,  the  Eikimo  amoodtntoodi  «i»d  tho  new  load 
nonexistent. 

THt  Ktvut  de  G<agtJf  h.i  c  inimcniics  .i  series  of  nrticlcs  on 
"  (  Questions  Geogrnphi  jiK-N,'  with  a  [Lijier  ■■n  the  in  our 
knowledge  regardini;  th^j  vcrliw.il  rciicfof  Fiance.  I'V  M  .A. 
'i'toiiOWi.  To  fiilihtso  111'  urgei  jbe  iia]Jdf1.ince  ol  buj  plcmcnl- 
ing  the  orilwiury  liyiisonirlrical  map*  by  sections,  ar^.i  by  a 
complefc  s'.r.ei  of  persjicctive  photographic  view*  taken  from 
dur-icrt:i-tit  piiinls. 

The  kcv.  K.  1'-  Ashe,  .luthor  of  the  st»nd;\rtl  work  on 
Uganda,  and  for  tri.iny  ye;^t^  leMlciil  there  as.i  mi'-siorarv,  hai 
returned  !r>  this  cuuiitry,  hrinj;ing  much  valuable  information 
rci^ar  im^  ;hi?  geography  of  E.istern  EqDHtOrilt  Africa,  whleb 

will  iiiiubUcs^  iuui)  lie  hmUc  {>ublic. 

A  NEW  (Jeographical  Society  has  bet  11  e>tablt8hed  at  Tunis, 
having  for  its  special  aim  the  stw<iy  of  that  protectorate. 
Not  only  geography  but  history,  arch  <  <iloj;y,  an!hto|nilo^v, 
coiofliiation.  commerce,  and  "  oatural  science  "  have  places  on 
its  pn>(rana>e. 


THE  INSTITUTIOS  OF  MECJIANICAL 

ENGINEERS. 

'T'lIE  Institution  of  Mechanical  Lngineen  held  their  annual 
summer  meeting  at  -Middlesborough,  under  the  presidency 
of  Dr.  William  Anderson,  F.R.S.,  during  last  week.  The 
meeting  commenced  on  Tuesday,  August  1,  and  lasted  until  the 
following  Friday.  Tuo  sitTtnf;^  were  held  fur  the  reading  of 
papers,  lour  of  wliuli  v,ctc  rcail  .mil  th^cusscd,  as  follows: — 
On  rereni  ilevelopiitents  ui  ilu'  I  lcvi  !anil  iron  and  stee!  ind^is- 
tne-.  :  >  "'Ir.  Jeremiah  ilci^',  pi  -  [resident,  chairman  of  the 
reception  committee,  —  l)n  thi  M  ulilc-tjorough  sail  indii-.|ry,  by 
Mr.  Richard  Gri^.;,  of  \Ii(|.ili\'>l:Hiii)ii^;h,  ijotimranicatca 
through  Mr.  E.  Windsoi  Kiuaania,  vKc- president. — On  some 
engineering  improvements  in  the  Kiver  Tees,  by  Mr.  George 
Clarke,  of  Stockton,  engineer  lo  the  Tees  Conservancy  Com- 
misMoa.  Communicated  through  Mr.  Thomas  Wrightson,  M.P., 
cbatrnoan  of  the  works  cuinmiitee  of  the  Tees  CooMrvancy  Cum- 
BiHion.—Daaaijptioa  of  the  electric  ruck  driUinc  madtnery  at 
the  Cailin  How  Hiact  iaCteveland,  by  Mr.  A.  L.  Sietvcason, 
of  Dorbam.  CommnnioMcd  thiongh  Sir  Lowlhian  Bell,  Bart., 
F.iC.&,  past  preaidcot, 
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Mr.  Hcnd'c  p*^,  u  it«  title  denotes,  was  of  a  very  eoanlcx 
nalnre.  The  author  traces  the  rise  and  progresa  of  the  irois 
industry  in  the  Cleveland  district,  which,  before  (he  develop- 
ment of  the  ironstone  in  tlie  Cleveland  hills,  was  practically  a 
purely  agricultural  f  ountry.  The  opening  of  the  Stockton  and 
Darlington  Railway  inaiii;urated  a  new  era,  which  was  to  dawn 
over  this  part  of  the  kingdom,  and  .sabstit  ited  for  the  calm  fru- 
gality of  a  pastoral  calling  the  grime.  $<noke,  wealth  and  squalor 
of  a  manufacturing  industry,  fohn  \'aiH;h.in  was  the  man  who 
made  Miilille.'.lxjrough,  and  rightly  hl»  statac  si.nnilv  in  the 
middle  of  that  unlovely  town.  He  was  a  typical  pioneer, 
(loi^ged  of  [jurpose,  bhrewd  yet  kiovily.  He  iToliaVily  <liil  nun  e 
towards  .Tilvancing  the  commercial  supremacy  of  thi.  lounlry 
than  any  ^ix  statesmen  the  century  has  pi  Khiced.  The  first 
blast  furnaces  wcic  creclcJ  m  the  Cleveland  diilnct  by  hi>  tiric, 
Itolckow,  Vaughan  and  Co.,  at  Middlesboroiigh,  in  1852. 
These  were  quickly  followed  by  others  at  Tort  Clarence  near 
by.  1  hey  were  erected  tajr  Ball  Bsotheia.  awl  Sir  Ink  Low- 
thian  Dell,  tbe  head  of  the  firm,  atleodcd  at  the  flMcUig  aad 
spoke  in  the  diacnaikna  oo  the  papeMi  Althoiyb  advanced  tn 
years  he  is  still  a  keen  man  of  btwHCss  and  of  vigorous  inteKcet ; 
(he  present  Mayor  of  Middlesborongh  is  his  son.  After  the 
date  we  have  mentioned  Middlesix>roagh  grew  like  a  gourd  and 
flourished  like  a  bay-tree.  Iler  prosperity  seemed  as  firmijr 
founded  at  her  gigantic  blast  furnaces,  which  were  then  the 
wonder  of  l^c  who!c  iron  making  world  ;  but  a  greater  mac 
than  either  \  au^han  or  Hell  aro'c,  and  with  the  invention 
of  Henry  liessemcr,  the  iron  a^;e  gave  place  to  the  afje 
of  steel.  Happily  for  Middlesborou,;b  it  is  difiicalt,  to 
di»'crt  the  c  luisc  of  trade  al!hou)>h  the  (  Icveland  ore  i>  not 
suitable  for  sled  making;  ;  or  at  any  r.Uc,  «as  not  until 
tbe  basic  ['recess  was  introduced  ytrn.rs  aftcrwarJs  .Middles- 
borough  i>  well  siiuale'lfor  t onvtminica: ion  hy  sea  with  the  con 
Imenl.  The  great  de^ustls  uf  h^aulitc  uic,  fiom  wbicb  by  far 
the  greater  part  of  British  steel  is  made,  were  discovered  at 
Iiill«o,  in  SjKiin.  and  Cleveland  set  vigorously  to  work  to 
improve  the  natarally  inttaiificant  ttieam  npon  which  she  is 
situated.  With  chaiactei&tle  norUtem  encmr  the  Tees  was 
transformed  from  a  creek  with  three  and  abalffeetattowwater, 
sprlne  tides,  to  an  cstnarr  with  twenty  feet  as  a  minimwo  depth 
and  thirty-seven  feet  at  high  water.  The  ironmasters  of  the 
district,  whohad  become  numerous  and  influential,  auickly  laid 
down  the  necessary  plant  and  machinery  for  making  steel. 
Unfortonately,  in  a  few  instances,  but  tho^e  important  ones, 
the  \-:,;oroys  parent  stock  was  succeeded  by  a  more  debased 
;^ioMth  and  that  for  .a  time  checked  to  some  extent  advance,  or 
at  any  rate  i^ave  other  districts  an  advantage;  still  the  iron 
uulusiry  of  Cleveland  was  so  firmly  establishcil  that  it  still 
remains  the  leading  iron-prodncinf; district  of  Kni;land.  .\i  the 
present  tune  M nl.llesbui om;h  is  suitt-rint;,  like  all  other  purtsof 
the  kin|;dum.  from  the  dulneiu  of  Uadc.  There  are  muic  blast 
I'ui  nace^,  in  >re  converters,  more  open  hearth  furnaces,  and  more 
ucel  aad  iroo-producin^  machiner}'  in  tbe  world  than  the  world 
has  call  for.  The  eomaeer  baa  ao  asnlliplietl  manufacturing 
facilttie*  that  we  make  more  than  we  want,  great  as  is  tbe 
demand  for  iron  and  steel  in  modem  economy.  When  woecH 
WM  dieapened  by  the  ingenuity  of  invenion,  tboie  Who  fiiat 
took  advantage  of  the  new  means  at  their  disposal  became 
quickly  rich.  Investors  and  speculators  crowded  on  to  the 
held,  and  before  tbe  fact  was  known  the  producing  power  of 
man  in  the  .iron  industry  had  been  overdone.  .Sometimes  in 
those  strange  fluctuations  of  trade  which  arc  the  baneful  charac- 
teristic of  the  present  day,  the  demand  more  nearly  reaches  tbe 
power  of  supply  ;  then  for  a  few  months,  on  the  cre^t  of  tht$ 
wave  of  inflated  pros(>eiity,  works  are  busy  and  prices  bijjh. 
That  lasts  hist  a  ^hoTt  time,  and  daring  the  recent  meeting  the 
moir.beis  o.f  tlie  In-Utution  of  Mechatiioal  Knijinecr^  tiad  the 
muurnl  j1  spcct acle  p're«enlcd  lo  them  of  idle  ])laut  and  unem* 
p.^ojed  workpi  i/plc,  althoi:i;h  each  work.s  manager  put  as  bold 
a  face  ait  pwtstiiie  on  Ilis  adversities,  and  strove  to  crowd  ai 
much  work  as  his  order  hook  coBiained into  the  ooe  day**  visit 
of  the  icuiitution. 

To  return,  however,  lo  Mr.  Head's  pmei^  Wo  find  lhait  ia 
1S72  there  wtro  ihb^^effCB  imo  wnna  ia  tlM  iwitt*eatt 
diMrict.  TwentyMNiebsmdaeediiippeaiedorareaowinopenr 
live  ;  whilst  nbieteen  remain.  The  figures  are  detmive,  for  the 

size  and  power  of  production  per  woiks  are  now  far  beyond  what 
they  were  at  the  eailier  date.  To  show  how  steel  has  supcr- 
aeded  iron,  we  find  by  the  paper  before  tu  tliat  the  trade  in  itoa 
rails  bn  dcdmed  nearly  99%  since  iSja ;  white  other  kinds  gf 
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linished  iron  h.'.vr-  lirdined  to  the  extent  o<  \f>'',  since  the  time 
•late.  losfead  ul  hr.i-lu  l  imn  absorbing  40'  of  the  C!r»rl.tn<l 
pij;-iron  m  i  !?  i-.  in  i^7-,  .n  1S91  it  absorbed  unly  a-jout  2J%. 
The  quaniiiy  f  nn  r:ii.t-il  m  1.  !e»elan«l  in  iN;^  wa.»  about 
6,300,000  t.jr.B.  .in')  '.h'j  jumutytif  jiit;  iron  in.iilc  in  the  north- 
east <li<lrict  about  i.yio.oco  sosis.  I>uting  the  year  1891  there 
were  produced  in  the  north-east  district  795,487  tons  of  steel 
iD([OU.  In  the  latter  year  3,360,000  tons  of  ores  other  than 
Clewlaiidwcre  smelted  »ad  ofthae  about  3,iaivoM  Uhw  w«k 
inpoitcd  cUefly  from  Sp«la.  On  th*  filmitt  iban  Iiit  Iicmi 
pndvced  in  this  district  about  36  !  morep^-inm  tban  in  lS7l- 

It  if  nsh  indeed  to  prophesy  in  iadvurial  nmnerf, 
which  are  influenced  by  nian]r  Complex  problems,  but  it  would 
seem  that  the  great  change  wbidl  it  impending  over  Middles- 
borough  i*  the  adoption  of  a  new  process  in  steel  making.  To 
bring  ore  from  Spain — the  greater  part  of  which  is  converted 
iDlo  «lag,  simply  to  encomber  the  ground  ;  whilst  a  smaller 
percentage  ultimately  finds  useful  application— <seems  an  arti- 
ficial pmctfiinj  Af  firit  t!  ferce  t  U]>nn  Fij£;li»h  steel- 
maKrTs,  (rnni  the  f.ii_:  tha!  i>ur  ;i:\tiv<-  m-:.  'Ailli  few  fxocptions, 
are  ph«*t'lnuii  ^iml  ibereiore  uota  forslic  imcumatic  jirnrp?"!  of 
steel-makin:;.  l  ater  discoveries  have  reuiDvcil  rhi-  tiisihility  ar.il 
by  the  ba^iit-  process  phosphorus  can  be  fiirmniiii-l,  nml  jjikhI  . 
•-tccl  m.Tlc.  The  Clevel.Tt!''.  >listric'.  is  rithrr  m  ir  in  ore  ■  f  hijjh  ' 
•juaiiiy  thiU]  any  other  in  Luj^land,  but  lhi>  ore  u  nut  -.ui'-^ble  . 
for  steel-making  by  the  old  acid  process.  It  is  therefore  the 
manifest  duty  of  Cleveland  to  foster  and  perfect  the  basic 
qntcm  of  »le«*aakiiiB,  and  m  tue  the  pboipiMcic  wet  of  her 
lutife  bili&  Tlie  proucm  is  chieSjrft  coamerciAl  one.  Happily 
the  clngoMion  of  trade  wHl  qnickm  the  ingenuity  and  enter* 
prife  Of  fted^meker*,  and  we  ibiJI  no  kmger  depend  M)  fnllir  on 
n  foreign  source  for  the  rnw  material  oitbe  matt  Impoitaot 
indttstryin  the  kingciMiiv 

7'he  discussion  on  Mr.  Head's  paper  tomcd  chiefly  on  the 
respective  merits  of  V'orkshire  iron  and  mild  steel.  Mr. 
Windsor  Kichards  s<tiit  ih  a  best  Yorkshire  iron  was  belter  than 
the  best  mild  steel  ma         I  he  statement  is  loo  sweeping,  and 
th'-ts!'  who  use  this  maienai  will  be  more  likely  to  agree  with 
I^i.  While,  ihc  I  director  of  Naval  (on-tiucuin,  who  ipoke  in 
praise  of  mild  sti-cl,  l.iy)nj»  cuiijhnsi,  nn  ihc  luwrr  jiric-;  if  c"st« 
compared  to 'V'i!ti.>!.irr  .t  'li.     Mr.  .Xsjnnall.  ihc  chief  Loco 
motive  Engineer  10  siic  .Shtihci'.f,  Maiiclnsler,  and  l.inci.>;n 
Railway,  and  one  of  the  be^t  ttit.ch.iiiii..Tl  ciij;irie<:rs  in 
country,  also  spoke  strongly  in  favaur  of  steel,  traversing  Mr. 
Wiadfor  Kiciiaida'a  atatement  that  the  mildcat  datcriptioris 
eoaid  not  be  caie>hnnlened.   The  subject,  however,  is  somc 
wlnt  ■ntionatod,  and  wen  It  not  for  ibn  iiieh  authority  of  Mr 
WIndfV  fctdhaiqis  wonid  liaidfy  be  woitE  reopening.    1  he 
dltKcolllca  tint  stood  in  the  way  of  tiael  for  engineeriag  pur- 
poses IttTa  been  overcome  years  ago. 

Theitest  paper  on  the  Ii^t  w.-is  \  cnntrihisiion  by  Mr.  Richard 
Grigfft  and  oeftit  with  ihr  newtr>t  iivluvtry  uf  M>Jdlesborough, 
aaa»ety,  that  of  salt  manufacture.  The  late  John  Vaughan, 
boring  for  water,  came  npoa  salt,  and  the  result  has  been  thai 
T»n!e  ,\  hti  V:  ifirlmtry  h««  sprung  up.  At  first  the  wells  were 
inaiir  tiv  the  diamond  tlr:)!,  I lut  the  process  was  so  expensive 
that  the  Hnin\iry  would  have  been  strangled  in  it«!  birth,  hsd  it 
not  b-een  that  .AinerK.in  in^t^nuity  came  lo  \\-  .lid.  The  ^all  in 
the  Middlcsl)oroj^;h  di'trict  at  a  corisnittatilc  dL-plh  bci'iw 
the  sr.rfner  ;  in  some  jil.icr--^  1700  fee!.  I'tie  .'.lata  that  have 
to  he  bared  tliruui;h  aic  (itiTicult,  and  it  was  ltiou|thl  al  uae 
time  that  the  salt  was  too  deep  to  win  with  profit.  Some 
shrewd  person,  who  had  travelled  in  Pennsylvania,  remembered 
how  the  Americana  make  their  oil  wells,  and  the  Sjritem  has 
been  traiMpIantcd  to  MiddJesborough.  so  that  in  aoate  parts  one 
misbt  alao  iiuieyaae^adf  in  theaeigltbonrhood  of  Pilttburg,  so 
dtofely  bare  the  ebaracteristie  timber  derricks  becik  copied  in 
ihk  heart  of  the  iron  conntry.  The  chief  poir.i  of  mtcrest 
raised  by  Mr.  Griggs's  paper  was  whether  the  brine-pumping  is 
eoiac  to  lead  to  aabsidence  or  not.  On  the  other  side  of  our 
UiiiM,  ia  the  salt  districts  of  Cheshire,  brine-pumping  has  led 
lo  most  carious  and,  to  those  on  the  surface,  unpleasant  re- 
tttils.  The  houses  in  Northwich  bear  evidence  of  this ;  the 
house-line  presents  xtv^\\  dcvt«iis  and  irregul.ir  ctp*.if?es  ;  (he 
hiiu-'-s  thciiiielves  arc  iron  strajipcd  or  wooden  liO'.iivi,  io  that 
•  ney  may  be  "  jacked  '  to  hft  t hern,  as  the  eiith  upon  which 
'hey  -land  subside*,  and  il  l^  ii'i  nncomrnoTi  th:n.'.  lor  .1  North- 
With  landl'ml  to  be  called  on  to  the  rescue  of  hn  Initldings, 
which  .irc  in  procc-sj  of  di^appcirlni;  licneaih  the  4ur(acc.  In 
one  place  a  hoase  has  so  far  settled  down  that  what  was  the 
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first-floor  bed-room  has  l  et mic  the  I  ,-.>cii;en(,  and  the  front 
door  has  Wen  cut  nff  ictwetn  t.Hc  t«o  -.ipslairs  bed-room 
windows.  Xi  rthv^nh  Mridgehas  been  hitrd  <r\eral  times,  or 
il  wrwld  ba\e  l-een  li  nn>.fiirmed  into  n  d-m  ;  whiL--t  Urjictracts  of 
land  liave  <,u!i!-idid  ho. lily,  ar.d  -n  one  [I'.icc  therr  i-,  or  ti^e-1 
shuitly  agu  to  be,  u  lux:  uf  :aiU  whst.ii  t'lidtd  liUtuplIy  at  the 
edge  of  a  cits',  the  remaining  part  being  on  a  plain  beneath. 
At  one  time  these  tails  were  coDtiouous,  and  were  only  brokco 
llinwEii  sobiideflca  caused  by  tha  abittaciioo  of  salt  wncatb. 
PmhaMyt  hAwmcr,  Middiaboroagh  will  net  Iw  served  in  tbia 
«a7«  Tbe  sail  there  is  deeper,  and  is  sormoontcd  bjr  astntiim 
of  rocic.  As  the  brine-pumping  goes  on,  and  large  cavities  are 
formed  by  the  abstraction  of  salt,  the  roof  of  rock  is  left  unsup- 
ported. The  superincumbent  mass  of  earth  may,  or  may  not, 
break  ihis  down.  It  is  hoped  that  <ihould  a  fait  of  the  rock  lake 
place,  the  pieces  descending;  will  f  irm  themselves  into  a  dome 
»hape,  .-ind,  therefore,  be  well  calculated  lo  resist  the  weight 
above.  The  hope  appears  too  sanguine,  for  the  rock  would  be 
more  liliely  to  give  way  over  the  cpsitje  of  the  cavitv  than  af  the 
sides,  where  it  1  n  ::e.T rer  1 1  le  vii p; lor  1  in^;  -talt  not  ili--  >lved;  in- 
deed, the  dome  would  more  likely  te  an  inverted  ■  t.e  In  the 
Cheshire  district  we  believe  the  suhsidcnces  h:iv  mvanably 
been  of  a  gradual  nature,  %n  thnt  intonvenien-tc  r:ither  Ih.m 
danger  h.as  heen  the  rebiilt.  In  Mi  ld!c?t)orout;h  the  re-tiits  ir.ay 
not  be  111  the  .--ame  gvittie  kiiui.  it  true  tbat  tile  canities  arc 
deeper  in  the  earth,  and  that  is  an  element  of  safety  in  one  re- 
spect, but  should  the  stratum  of  rock  below  give  way  suddenly 
serious  results  milght  I6U0W,  •spscltlly  if  soom  of  Middles* 
borough's  punderoos  llimaMB  wm  abovo  lbs  spot  afiaOid. 
Near  Mancf,  lo  France,  usabridcoce  of  earth  took  ptoee  wblch 
was  so  sodden  that  it  caosed  a  report  which  waa  heard  \%  milaa 
away.  Middlcsborough  is  pumping  salt  close  to  the  town,  and 
what  is,  of  course,  worse,  in  the  near  neighbourhood  of  the 
docks.  Authorities,  however,  differ  as  to  what  will  be  the  re- 
sult ;  time  alone  will  prove  ;  it  may  be  in  a  manner  more  con- 
vincing than  pleasant.  Mr.  Griggs's  paper  contains  an  etcetlent 
description  of  the  machinery  used,  and  ilSn^iraii  .^i-  he  same 
were  exhibited  on  the  walls  of  the  Town  Hali,  vtherc  the 
meeting  was  held. 

A  paper  by  Mr.  A.  L.  Sleavenson,  entitled,  "  Hescriptjon  of 
the  Llectric  kock  Drilling  Machinery  at  the  Carlin  How  Iron- 
s!r  ne  NHne s  in  <  Icvclsrtd,"  was  next  read.  After  briefly  refer- 
ring; to  the  vaiioy..  nie.ins  of  dtilhiij;  hole^  f-jr  l-'  i-'injj  pur- 
pniscs,  the  author  proceeded  to  describe  the  clccltk  dtjll.  We 
Could  r-ot  give  a  description  of  this  without  the  illustrationa 
wl.ich  were  exhibited  on  the  walls.  Mr.  Steavenson,  who  is  a 
mining  engineer,  has  tried  all  kinds  of  drillisg— hand,  com- 
uicssed  air,  bydrautic,  and  petroieum  eiigiiiei  bat  he  give*  pie- 
ierence  to  elecirldtjr  as  a  means  for  tnntmlisloo  orpoarer  in 
this  work,  althoagh  he  wf%  that  pctralenm  engines  have  dOB* 
good  work, 

Tbe  last  paper  read  at  the  meeting  was  a  coatribotion  by  Mr. 
George  J.  Clarke,  engineer  to  tbe  'lees  Conservancy.  In  this 
he  describes  briefly  some  of  the  works  which  have  been  done 
in  making  the  hait>cur  at  Teesroonlh  and  improving  the  navi- 
gation. -Iiiedj^i  r-,  ;raining-» alls,  and  breakwaters  have  been 
combined  in  this  work  which  has  proved  of  sack  signal  value 
to  the  districti  In  bet  they  have  anada  ita  laige  eommeiee 

jios^ible. 

iHirin^^  the  meetint;  a  tr.imlier  of  excursion-,  to  v:i.-i,ii:i  ir''»n- 
Wijiks  were  made,  .ind  mcmliers  ha\l  an  opporlun.ty  -d  leesng 
the  Lolosval  pKj|Mirti':ni  to  winch  the  mac!tmery  foi  -.he  pro* 
duclioa  of  iron  and  steel  has  been  carried  in  the  present  day. 


THE  WILLIAMS  COLLECTION  OF  MINERALS. 

A FEW  words  relative  to  the  collection  of  lainerals  whieh  has 
just  been  distributed  amon^  variooa  mnseums  by  Mr.  J,  C. 
Williams,  M-P.  for  the  Truro  Diviiioo  of  Cornwall,  will  be  of 
general  interetl.  This  collection  had  l>een  gradually  brought  to- 
gether by  the  father  and  grandfather  of  .^!r.  \\  I'dianis  .  it  was 
removed  nearly  tbirty  years  ago  from  Scorricr,  where  Mr. 
Michael  Wuli;im«  hjimeily  lived,  to  Caerhays  Castle,  nine  miles 
from  the  nearc  l  railway  station  (St.  Austell),  and  it  has  since 
been  tooremoie  Itom  tbe  oidinaiy  line  of  travel  to  he  of  ea.-y 
access  to  visiior>.  It  wa=.  in  this  collcclioo,  while  it  w4»  »liilat 
Scorrier,  that  my  jiredcces^or,  I'lol.  Ma-kclvr.e,  F.R.S.,  noticed 
in  1S63  the  specimen  of  conneltite  from  which  it  seemed  to  huB 
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that  the  first  crystallographic  meuuremenU  miitht  be  obtained  : 
the  specimen  was  presenieil  Uy  Mr.  Michael  Willianis  to  Mr. 
Maskclyne  for  the  Rrilish  Muscuai,  .ind  has  ever  >ince  been  on 
exhibition  in  the  Gallery.  A"*  the  crystals  were  only  jf  r.th  of 
an  inch  in  thickiie-;'!,  the  tcltriuination  of  their  form  was  a 
noteworthy  pKc- ul  -:iL-n'  i;ii;  « i  rk  ;  and  it  may  be  observed 
that  tNif  III  ill-  t.\<Tit  liKCovi-rv  i  l  l.irt^er  rr\-s'n!^  of  the  <ame 
bcaiitiu;  ■r.iiii.-ia'  sn  another  <J'jr;;i -I  i'..  -.liiy  t,n]y  scrvcil  to 
con'inii  iliL  ri  lu.i.-kihlc  accuracy  «nh  wiuc;.  the  larni  of  ihiise 
acii  ,:1  ir  .  ry-;  ils  « .1  'lien  determined. 

A  ibort  nmt  a4;u,  .Mr.  J.  C.  Williams,  whose  op«n>handed 
generouiy  i»  well  known  in  Cornwall,  perceiving  lhat  the  con* 
tinoanoe  of  the  collectioa  in  so  itolaied  K  mnacnni  u  that  of 
Caerfaays  Castle  pravaated  iia  tttiliijr  both  to  atwleBls  and  the 
ffeneral  public,  deciiled  to  aclart  agmeof  th*  cpediaent  for  pre- 
terratioa  in  the  family,  and  to  preaeot  the  remainder  to  ptiblic 
tnuseums.  Accordiogly,  in  a  ooarl«ont  letter,  he  invited  me  to 
Caerhay*  to  select  any  apeciincns  which  would  be  useful  in  com- 
pleting the  series  preWfved  in  the  Kiici»h  Museum,  and  1  imme- 
dialel^  went  d«wi^  aManijMnicd  by  my  cotleagae  Mr.  Miers,  to 
cxamuie  the  eolleetioo  aod  remove  the  (pedment  which  should 
be  telected 

I  hc  ollcaiun,  whith  amounted  lo  about  lO.OOO  specimens, 
was  enhilxtfd  in  nuiimro'r:  i^lsfd  wall-cases  ant!  talil«*-cti'»rs  m 
a  large  hall  well  li};hteti  Iimiu  iKe  roof.  Tb-  (  i  uuni  were 
from  various  parts  of  ih<-  wurl  l,  but  as  a  role  only  iUu^k  «j(  local 
origin  coulii  'n-  ut  fs.  iviLe  i  'i  .m  old-csiaUtished  collection  like 
that  of  London  :  il»e  Cornish  «|>eciinens,  however,  foruicd  a  series 
which,  owing  to  the  closini;  of  so  m.my  mines  .md  the  change  of 
Btioeral  conditioiM  in  others,  it  would  be  quite  impoA&ible  to  re- 
pradoee  ia  thepreaentday :  folbe.-icqiiisitiono(MdiipccweM 
the  incamive  ovana  of  the  caltectiun,  by  reaiOB  of  their  iotcrest 
in  Cornish  Biiiin(eirterpriwaiid  iu  productF,  have  had  excellent 
opportunltiea  oftirbteh  they  have  net  lailcd  to  make  ase.  Io  all. 
nearly  300  specimens  were  reserved  by  Mr.  Williams  forcuntinuetl 
preservation  at  Cacrhays  ;  510  specimens  have  been  selected  for 
the  Brittih  Mmettin  ;  the  collection  formed  by  the  late  Mr.  John 
Taylor  (to  whom  ibc  British  Museum  wm  indebted  for  the  dona- 
tion of  some  excellent  mineral  specimens^  and  nc-|tiiri?d  at 
hisdeceose  by  .Mr.Michnel  Willi»in*,h4M  been  given,  w.'h  tlicsxhi- 
bition-ra.«s  conlnininf;  it,  to  the  Cambome  Mutcum ;  the  re- 
mainini;  '^'eciiiKns.\n'i exhibition-coses haVebeOOdilndadbeteweB 
the  niu^e.:!!)'*  ill  Kf:|:-.rh  an'!  Truro. 

That  l!;c  ch.ir.TC'.'.T  ,T.rii.l  L-vt'-ui  <il  i!iiri:i! i- sn  ti>  the  liri::-li 
Museum  ni.iy  l)c  m.  .re  rca.ii.y  ijipri-ciilcU  l*y  vuitors,  tUc  sclctttd 
s|<c^mf  Ms  ii.xvc  'ic<  11  arrange*!  in  loiir  window-cases  of  the  Mineral 
Oallery,  and  wiil  be  exhibited  together  for  a  year  or  two  before 
their  distribution  through  the  main  collection.  Special  attCBtioD 
nay  be  directed  to  two  ^peci■ueaa  uf  blende  (sulphide  of  sine) 
which  for  aiaeaiideaceUeaccaresapoiioe  to  any  yet  heard  of, 
aad  in  coioor  aomewfaai  resemble  those  rnm  Hungary.  A 
remarkable  specimen  presenting  crystals  whidi  are  of  an  emeiald- 
green  cdoor  and  of  unusual  fonn,  has  be«B  esamined  by  .Mr. 
Micrs  in  conjunction  with  Mr.  Prior,  and  will  shortly  be  described 
by  the  former.  Me  finds  the  crystals  to  be  identical  with  spango- 
lilc  (sulphate  and  chloride  of  copper  and  .iluminium)  ;  of  this 
species,  described  by  Mr.  I'enfield  three  years  ago,  only  one  other 
specimen,  found  snd  pr«.*erved  in  the  United  Sta'e";,  known  to 
exist.  TliCTc  i-  a  tine  iiir.e  ' >t' crystallised  ?i|)eciir.</n\  uf  c.T^>iit  i lU,- 
(oxide  of  tin).  Special  mention,  loo,  shotjid  l>c  m.i'lc  ;hc 
specimens  of  redrulhile  (sulphide  of  cop(>ct  ,  thi  l.ng^c  scries 
of  •;pecimens  of  chalcophyllite.  clinoclase,  aiid  i.;ivcni»e 
larstna'.cs  of  ciip[)cii,  hi'-lhtnitc  iphosphate  of  cij;.i|'<:ii, 
iirtMXinittf  ij.>l)'jij.hal<;  of  topi-ci  anil  aluminium),  cupro  ujar.iic 
(phosphate  of  copper  and  uranium),  pyroiitorphite  (phosphate 
and  cnloride  of  leodj,  cerossite  (carUtnate  of  lead),  cbaJybitc 
(cailwatc  of  iiwk  and  flnoTi 

The  thaahsef  Conilah  and  London  aindeals  are  due  to  Mr. 
J.  C,  Williams  far  the  |«aerat)ty  nad  aalfnlettiBl  he  has  shown 
IB  partiiv  for  their  baefil  with  a  vnloible  collection  formed  by 
the  cflbftt  of  at  least  tiro  pieecdliig  fenciaiiona  of  hia  family. 

L.  FuTCiiut. 


PROPOSED  A'Eir  TELESCOPE  EOR 
CAMBRIDGE  Oi::iEKyA  TO/tY. 

TN  order  to  complete  the  equipmeat  «f  the  Cambridge  Ob- 
^  aenrntoiy  •  pnUic  appeal  naa  been  aiade  for  fliad*.  The 
appnl  reads  ai  toUoira  t— ' 
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"  It  will  be  allowed  that  the  Cambridge  Observatory  ought 
to  be  completely  equipped  for  carrying  on  the  most  advanced 
work  in  rii  1  Icrn  .rattan omy.  .\s  celestin!  photography  is  the 
branch  r.i  .\,:t.jnon'.y  in  vrliich  mo-.t  unportani  advance  is 
now  liciii;^  iti;t'l-,  it  h.iv  li<;i.r>  ilfcitlcd  that  a  [iVioiCi^rsphic  fele- 
BcopL-  ^Iii.l  t>L-  ih.t.iiiK  I  if  tiio  RL-cessary  fund-^  I  t  [iirthcMiniti^. 
!t  is  thr  o|:.ii]nm  ot  thosv  liinvl  competent  to  funn  A  ju  l^nicQi 
.1  I  hi)iu.;rnphic  refratt  .r  mI  :i1«o«t  18  inches di,\nic*fr  would 

I  rentier  Jl  ptissible  to  attain  rciults  of  the  highest  exft  ilcnce. 
The  new  objective  would  be  corrected  for  the  photi.^;r.i|  iuc 
rays,  and  the  present  Northuml>erland  telescope  would  serve 
the  guide  when  attached  to  the  new  tube.  With  such  an  ex- 
ceptiooaUy  efTicient  inurumeot  the  director  of  the  observatory 
woald  devote  the  atleation  of  the  staff  (pieaently  lo  be  libaiated 
by  the  terminalion  of  the  iateimtional  woe  work  oa  wUdt  it 
has  been  engaged  for  many  years)  to  the  inveettoation  of  atdiar 
parallax.    At  the  same  time  the  telescope  would  be  admirably 

I  adapted  for  other  work.  Thetwin  instrument  would  be  erected 
in  the  building  at  present  oeenpied  by  the  Northumberland 
equatorial,  but  n  new  dome,  mounting,  and  driving  clock  would 
be  require- 1. 

'  "  The  scheme  sketched  above  h!<«  received  the  general  sane- 
ti  n  i  f  the  senate  of  the  university,  and  the  observatory  syndicate 
are  atilhorised  to  take  the  prcliir.inuty  s'eps  necessary  Co  earry 
it  out. 

"The  estimated  co^t  inr  the  new  olirct  ivc  with  the  mounting, 
driving  R<;i:,  .iri.i  ■•\hi:i  :ii!|iukk,  )»  ;  ::45il.  To  this  must  bit 
added  ,£500  lor  tlic  new  Juif  c,  while  ihc  .iii]»!vr.itiis  for  measur- 
ing the  photograiihs  would  o-.t  -150.  With  ih>-  moderate 
allowance  of/ 100  for  extras,  the  tot.^i  siiiii  waaicU  ts  found  to 
be  /^%ioo.  The  observatory  >ynilic.i.te  have  had  under  their 
coasiiieration  tbe  means  of  providing  this  sum.  There  is  a 
'  Special  Sheepshaaka  Faod '  available  fee  the  pnrdnae  of 
a«ttanomieal  nHtrwneala  for  the  Cambridge  Observatory.  This 
fund  amoaats  at  neseat  to  about  £i  500,  of  whici-.  aboat  j^iooo 
iniglM  be  prudently  eapended.  Accordingly  about  one-third  af 
the  money  now  required  Could  be  taken  from  the  special  Sheep- 
sh.-inks  fund,  whilst  tbe  remaiaiag  two-thirds  wonld  havetobe 
raised  otherwise.  As  tbe  (tatc  of  tbe  university  finances  renders 
it  hopeless  to  expect  that  any  laiKe  sum  could  be  forthcoming 
for  this  purpose  from  tbe  university  chest,  it  only  remains  to 
I  make  an  appeal  lo  the  public.  The  syndicate  would  therefore 
I  urjjc  the  frirnds  of  the  University  of  Caniljriflgp,  .^nd  those  in- 
ri-i<:~ti.ii  in  .istronomical  science,  lo  render  -i;l-.t.iijti.il  aid  :ii  the 
tuilhLTir.rt:  i  if  ihi^  proieet.  They  accorilin:;ly  isk  tordonattana 
towai,]'.  ttu.-  Miiii  i.f  ;;i:«jwhiih  thi-y  lum-  ^!l!..\vr1  to  berOftdsita 
for  the  full  elficicucy  ol  the  C-juibtnlKt.'  Ubictvatory. 

Subscriptions  will  be  received  by  Sir  Robert  liall  or  by  any 
of  the  following  raenibeis  of  the  obseivaiory  syndicate  :— John 
Peile  (vice-chancellar).  G.6.  Stokil^  G.  D.  Liveing,  H. 
IMrwin,  H.  M.  Taylor,  and  W.  W.  RomeBaU.  A  liat  of  aob- 
scriptiom  will  be  duly  antwanced aftcrieplieato  theappcal  have 
been  meeivad. 


UNIVERsrrv  Axn  rprcATtONAL 

1  .\TLLUGKSCL. 

The  I  nivcriity  KxI'JBsion  movr-.- merit  lias  liilbcil'i  received 
no  assistance  in  the  form  of  grants  from  the  v,oveinmt;ni.  I'ut 
now  that  the  movement  is  recognised  as  an  educational  power  in 
the  land  it  tihmjld  !>e  Milwidised  to  a  certain  extent.  .\5  I'tof. 
StewaM  irui.ii^r.-l  m  tl'e  c"uric  uf  a  speech  on  the  sulije;!,  dc- 
l.veicd  m  ^uiiutj'.CMii  Miih  liic  stimmcr  meeting  at  Cambridge, 
"There  was  no  sum  of  money  that  could  be  better  s|)ent  by  the 
State  for  educational  purposes  than  a  grant,  say  of  ^'5,000  a 
year,  to  tbe  universily  extension  movenieet.  bacaasc  thereby  they 
wonld  render  the  .^6,000,000  a  year  paid  for  cleffieataiy  educa- 
tion so  much  more  effective  and  productive^  easing  that  a  very 
large  proporiioa  of  universily  extension  alvdenla  were  elemen- 
tary school  teachers,"  It  was  afterwards  resolved:  "That,  in 
the  oiiinion  of  this  conference  of  university  extension  students, 
application  should  be  made  as  early  as  possible  to  the  Uucation 
l  >ej>urtment  for  aid  to  university  extension  work,  particularly  foe 
tubjjects  not  dealt  with  by  tbe  Technical  Instruction  Act." 

UraiGKT  PKMHAKtHir  U  rapidly  becoming  ponitar  whh 
the  teachers  and  pupils  in  our  schools,  if  we  arc  lo  judge  from 
the  yearly  growth  in  the  number  who  send  in  copyboolcs  to 
Mr.  J.  Jacktoa'a  annual  compel itioits.  The  prisc-liat  for  1893 
jnst  icceivcd  containa  fonr  i^otocnplMd  tpedaMM  of  pitsc* 
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thrvl  rj.ti  cM|iylKi'>V  .  Mrrre  sent  io  (as 
An  eighth  competition  is  annoanced 
to  the  mnosnt  of        wilt  be 


writing,  and  snrorm*  u 
a^unst  nil  io  1S92). 
ior  Jww  i894«  wkca 
ftwwdci). 

The  fnKovur.^;  iH  a  complete  li«t  of  the  cindUlttes  wi^  iDi 
the  Univer»tly  i-f  f  f>n(!on  awnr>]rf!  the  det^rc?  of  l).,riiir  (if 
Science  this  ycir  ;  —  r\|  m.  tirni-iii.\l  Phy  iic- :  Ri.lir't  W.ul  ice 
Stewart  ;  Cheiiii»uj  :  i mlk.  1  lar-icl  CliAiSinay  auti  julm  'I'lico- 
dote  Hewitt  ;  Zoology :  Henry  Bar(;man  Pollard  ;  Animal 
Fbystokf  7 :  John  William  i'ickcring  ;  Geology  and  Physical 
CSmnMjr:  John  Walter  Gicgoiy,  Williaai  Fnacr  Hmnei 
Hub  Matilda  Osilrie. 


SCIENTIFIC  SERIALS. 

/•uL'eWi  oj  the  AVa'  Ye^i  tMaihimaSu^ii  Sxitty,  Vol.  ii.  Nt>. 
10.  July  1S93  (New  \'orlc :  Macmillan). — This  younR  roallie- 
maticat  society  crown*  the  previous  good  work  of  its  BHllitin, 
to  thii,  Ihe  condiidiiic  numhcr  of  it§  second  volume,  by  the 
tnuiilatioa  end  pablicationof  Mt.  Felix  Ki«in'»  "urvtgiauiuie  on 
cateriag  tbe  phtfowpbiol  {MnIly,aBd  iheaeBateoilhe  Uaivefaky 
of  Erlafigen  bi  187s.'*  It  it  entiiled  **  A  eompenUive  review  ofre- 
eent TefeHche* ID  geometry  "(pp.  215-249).  The  author  prefixej 
A  Bote  io  whicll  he  >tate«  that  the  programme  had  a  limited  cir- 
Cldelilin  it  fintt,  with  which  he  was  then  fairly  well  satisfied, 
but  now  thmt  Lie's  "Thcorie  der  Tranifomiation*  gruppen  " 
has  appeared,  and  that  an  Italian  translation  has  been  published 
in  the  Annali  di  .\taltm<itua,  it  lecms  proper  that  a  wider  cir- 
cula'ion  thoulft  t  e  ^ivt-n  'r>  his  expositions.  The  tran-IritK'n, 
wh;th  ;i  liitr^il  (  iir.  !its  Srcti  admirably  dune  by  Lr.  M.  \\\ 
H,is-:<.-!l,  ,-inil  "  k<.  l  suTc  ihjt  Its  publication  will  greatly  extend 
!  If  Klum  s  ,  .  ^-  A  '■•m  additional  footnotes  are  supplied 
here  ami  (here.  i>r.  V .  N.  Cole  conuntses  h>»  prevlou's  work 
with  an  article  on  "  liic  ;r:i;i.iiivc  siitnti:u-:on  j;.'r,iiyis  rf  nine 
letters  "  (pp.  250-258).  He  poinlii  uut  thai  .Mi.  A»iiw«tj  \,Qtiar. 
Jo*r.  «J  iHalhtmatus,  vol.  S«vi.)  itives  only  22  of  the  34  .ictually 
existing  types,  and  dbcmee*  the  comuleic  list  of  the  iiansiiivc 
maps  of  litis  degree,  with  Imef  eipnuMtMMSof  the  pnceifes 
Xff  wliidi  he  haa  obteined  tbem.  Praf.  Ziwet  giyea  a  brief 
melyna  (pp.  358.  9)  of  Ihe  "Index  du  repertoire  biblio^- 
phiqae  dn  Science*  Maihemaiiqae*,  public  per  la  CoanniwiOB 
pcmaneaie  du  repertoire  "  (Pari*,  1)193).  Noiei,  liala  tA  new 
poblicatioiia,  and  iIm  index  eoapleia  tba  nnnber. 

In  the  Btttadua  GtuitdUit  Jvlj,  Mr.  D.  M.  Moltier  has  a 
paper  00  the  cnbrTO-tae  attd  embryo  of  Stntti»  duraui  his  re- 
sults agree  closely  » ith  ihoie  of  Strasbnr|^er  on  JT.  vulgvi$:  Mr. 
P.  Diclel  deicribe»  a  number  of  new  speanentof  UcMineieaad 
Uatilagiaeie;  Mr.  G.  F.  Atkinson  conpletca hit  neeouat  of  the 
biologj  of  tlie  oricanism  which  caoaee  taberdc*  in  the  roots  of 
LMnntnoiae :  and  Mr.  C.  Robertion  eoBtiibutca  another  to  hi* 
aenet  of  artielea  ra  Aewen  and  inccts. 


SOCIETIES  AND  ACADEMIES. 
LottMW. 

Royal  Society,  Joite  15. — "On  the  Auniial  and  Semi* 
annual  Seismic  Pcriofls."  By  Charles  Davison,  M.A.,  Maihe- 
naatical  Master  at  King  K.iward'*  High  Sc'ii-ml,  Birmingham. 
Communicated  by  Piof.  J.  H.  Poyntinj;,  1  .!<.;>. 

MttM  of  Invslt^im, — Tbe  method  adopted  is  similar  to 
thatcmplojM  by  Dr.  C.  G.  Knott  in  hia  paper  on  "  Barth- 
qoake  Freqaeacy." 

If/(«}  be  a  periodic  inoction  of*,  then 

f(9)  =:  a,  +  a,cos(»  +  a,l  +  ^coa(a*  +  a^ 

+  ...O«C0t(Ntf -f  «<•)  4*..>s 

from  which  it  follows  that 

-        cos  (3« +  «,)  +  „. 


from  which  it  follows  that 
i  I'l^/W"*  =  «,  +  ^»coe  l«  +  - 

l0.iHI-- 


cos(#iei  +  a„)  +  .... 

mr 

This  iatlcr  expression  givct  tilc  mean  value  of  through  an 
interval  v/2  on  ei< her  side  of  9.  From  it,  all  terms  involving 
even  multiple*  ui  «  arc  climiuaied,  and  the  ooefbcieuts  of  all 
taras  after  tho  secood  are  dimiaiihed  to  a  giiaier  extest  than 
tbatofthe 
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A  ili'lini;i'in  dl  tl;c  cir:h  |Like  Ii.iviiil;  IxL-n  a'!' the 
earthi}uak.es  uf  tiiticrent  iti»itsclv  aii;  ciauiiicii  iit  itaii  monthly 
groups,  the  first  half  of  Februar)'  containing  fourteen  days,  atd 
of  all  Ibc  other  months  fifteen  day» ;  and  the  numbers  so  obtained 
are  rcdoeed  to  intervals  of  equal  Icatth  (fifteen  days).  Tbe  bbhi. 
bers  for  the  two  halvca  of  eau  maotb  arc  added  together.  The 
mean  of  the  numben  ior  the  six  monlhs  from  Novcniber  to  April 
gives  the  six-monthly  mean  corresponding  to  ibeend  of  Jannry. 
Six-monthly  means  are  calculated  in  this  way  for  the  end  of  each 
month  ;  each  mean  is  divided  by  the  average  of  all  twelve,  ard 
the  difference  between  each  ijuutient  and  unity  ii  multiplied  by 
the  augmenting  factor  1  '589,  in  order  to  obtain  the  correct  value 
of  the  ratio  Oj  :  u^.  The  curve  obtained  by  p|i>tting  these  reduced 
means  thu»  gives  special  prominence  to  the  annual  period,  by 
elimimtiri;^  the  ^(.•mt-annnal  peiiod  anti  all  those  which  aie 
fr.ic'u.n-  ■■fsi\  niriuhs,  .\nil  by  diminishing  iIip  aiii;ilitudeSOf  ail 
other  peril  nl  -  wii  li  ri's|  fti  10  that  of  the  annual  period. 

In  inv(-^iii;niiri;;  ihr  ^mi-annual  period,  the  numbers  corre- 
spondinj;  ik  tin-  t'lr^;  h.ilvciiof  lanuary  and  July  are  aiUled  together, 
.uiil  0  (111  ;  tliL-  r<.>t  of  the  niciliikl  licing  the  same  as  vat  the 
.innu.ll  (  tnml.  1  .'ir  tl-miIi  juvcs  special  prominence  to  thesemi- 
annup.l  period  by  ehnun.ii  mg  the  annual  perio<l,  and  byelimtnat* 
ing  or  diminishing  the  amplitudes  of  all  periudit  less  than  six 
montha, 

Siiimic  nritdieity  im  rtfatim  t»  Inttmtitf. — ^This  discHiion 
is  fonnded  on :  (t)  lists  compiled  from  Mallet's  great  catalogue, 
first,  of  shocks  which  were  so  sl^ht  as  to  be  just  perceptible, 
and,  secondly,  of  those  which  were  strong  enough  to  damage 
buildings ;  (2)  Prof.  Milne's  clavsificalion  of  the  Japanese 
earthquakes  of  1885  to  1S89  according  to  the  areas  disturbed  by 
them  ;  and  (j)diflferent  catalogues  relating  to  the  same  district,  it 
being  obvious  that  tw  ^  -.i  ii  <,  it:il<)gues  for  the  same  time  can 
only  differ  by  the  <.nii  -h  .;,  or  iiKlusion  of  slight  shocks. 

The  following  results  are  oinained  :  -(1)  In  bi^th  periods,  the 
amplitude  is  greater  for  slight  than  for  strong  shocks  ;  \2)  there 
appear  to  be  two  cla«<f5  r.f  »I;ght  shocks  with  an  annual  period, 
the  stronger  h»vinn  ilu-;r  nnxim  im  in  wfnter,  the  weaker  io 
summer ;  and  (3)  in  the  ca»e  of  the  teuii-anoual  period,  both 
strong  and  slight  shocks,  as  a  miet  have  nearly  the  same  aaxi* 
mum  epochs. 

Stismk  PtmStUf  in  rdatrnt  U  Gn,i,-ra/>liteti  finHwm,-^ 
The  tnmbef  of  icoords  cxainiaed  la  62,  45  belonging  to  the 
northern  bembpbere,  14  to  the  southern,  and  3  to  equatorial 
countries. 

I.  Aunual  Ptrioti. — In  every  district,  aad  In  all  but  five  K- 
coids  (which  are  obviou'<ly  inc  >mpltte),  there  is  a  fairly  wdt. 
marked  annual  period.  As  a  itlle,  different  reconU  (or  the  same 
district  agree  in  giving  the  lame,  or  nearly  the  same,  maximun 
ejHich.  Kxcluding,  however,  those  which  disagree  in  this  respect, 
we  have  led  34  records  f<ir  the  northern  hemisphere,  9  for 
the  «in<!bern,  and  2  lor  equatorial  co  tnuie*.  In  the  northern 
henii^cKc If,  4  records  give  the  m:i\;iiiui;ii  in  N  ivrmhcr,  16  in 
Oeci  nii  rr,  .md  6  in  January  ;  in  the  aouuiern  hemisphere,  2  io 
April,  J  in  May,  3  in  July,  and  2  in  August  ;  the  end  of  the 
month  1  cint;  siipp-sfied  in  each  c;!se.  .\5  1  rule,  then,  the  maxi- 
mum eiHK,h  cuts  1:1  M  mrrt  11  liiii  li  lirLiii-pheres.  The  ampli- 
tude of  the  annual  pcrio<i  ranges  from  0  05  (New  Zealand) 
ioo-67  (Sioir  and  Algeria),  tbe  average  of  57  nomds  being 
033. 

3,  Smd'Arnmud  IMvJ.—Ot  the  te  neoida  examincdf  only  3 
fail  to  show  a  semi*annuat  period,  the  canseof  the  failnrein  mie 
cases  lieing  no  donbi  the  imperfection  of  the  seismic  record.  In 
New  Zeannd  and  South-east  Australia,  the  inaximum  epodi 
generally  falls  either  in  February  or  March  and  Aui;usl  or  Septem- 
ber; in  North  America,  as  a  ntlc,  in  March  or  Apni  and  Septem- 
ber or  October.  But  for  other  regions  it  does  not  »eeni  possible  as 
yet  to  deduce  any  law.  The  amplitudes  of  the  scmi-annunl  period 
ranges  frnm  0  06  (souihero  hemispln  rrl  t.-.  o  70  Mrxico),  the 
avet.ii;i-  v.ilue  being  0'24. 

^.  In  ti^ti-en  ca«-*s,  thr  ampH'mlL-  ol  the  scmi-annu-ii  |i.'!ini  e\- 
iri-cL,  ih;ii  (il  ilif  .iniiu.il  [■(•iukI,     1  it.  vi  n  i  f  these recoii^  ^  irit^.-iie 
thr  l  iliu«n.(;  iv>\il.ir  (li-tri.l- 
mar  ivcil  scHiiix  jc^i'W.^  Ill  iti( 

pebgo,  Japau,  the  Malay  Aithipclago,  he*  ^catanil,  and  the 
NVest  Indie-..  The  average  ampi ilude  of  tbe  ai-nual  period  ia 
these  eleven  caae*  i»  016,  aoU  that  of  tbe  aena-aonual  period 
0-24 ;  the  average  ampUlnda  of  the  annual  period  ia  just 
hall  that  Ibr  all  the  distiiclB  caammeii,  while  io  the  case  of 
tlie  semi  asonal  period  the  average  ampHindcs  are  the  saose. 
Origim  tfOt  AMuiatArM.—in  this,  tbe  cimciuding,  lectioA 


i!i..*i  iUc  .iTTiong  the  mu^i  wcll- 
iri'i,  n.inicl) .  ;'■•<:  i  ■  n-cian  Archi- 
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of  the  paper,  aa  attempt  it  made  to  ikoirtlwtfhtaHMildunice 
fai  iMTOBetric  preunre  may  be  the  eeue  of  tbi  uanl  cbnge  in 
Mbmie  frequcDcy.  I1  wtiufd  b«  diSeall  to  pmv*  Ihit  mA Aeaa- 

VMlioB  «t«l>  but  rrasQnX  Bl*  RitCB  whidi  MCIB  tOfWdtt  k  la 

MOW  degree  probable. 

t.  Tbe  nott  probable  cause  of  the  origin  of  the  majority  of 
non-Tolcanic  earthqu.ikci  is  the  impuKive  fficiion.ttue  to  slippitifj, 
of  the  two  r<ick  iurf.ice>  of  .1  fault.  Now,  w  liatevrr  be  the  causes 
of  icismic  periiMicity,  it  seems  prob«blc  thai  they  nrc  merely 
auxiliary,  and  determine  the  cpo<:h  when  an  earthquake  shall  take 

flace,  rather  than  therr  «h;i11  de  nn  earthquake  at  all.  Prof.  G 
I.  Darwin  >.hown  that  the  vertical  (ii^placcnient  of  the 
enith  4  suifacc  by  parallel  waves  o(  barniiictric  elevation  and  de- 
prev^inn  iv  not  irn-onsiilerahle,  .ind  that  it  ilinimi»hei  at  fir§t»ery 
slowly  as  the  depth  increases.  Since  the  (aull-slip  which  pro- 
d«c»  even  a  andcntcly  atroag  shock  must  be  very  small,  and 
•inee  the  work  to  tiedooe  in  such  a  case  is,  not  ib«  compression 
«f  solid  rock,  but  the  slight  depratrion  of  ft  fiacturra  SMH 
whose  support  is  nearly,  but  not  qdte.  witMittwn,  the  mnl 
nuige  of  barometric  pressure  does  not  seem  incompetent  10  pro- 
doee  the  eflects  observed. 

2.  Comparisons  bettween  the  dates  of  tbe  maximtlll  tpodht  of 
the  seismic  and  barometric  annual  periods  are  mde  in  3t«f  the 
districts  treated  in  this  paper.  The  seismic  maximum  approxi- 
mately coincides  with  the  barometric  maximum  in  10  districts, 
and  roilow^  it  bv  aboot  one  month  in  9,  and  tm  about  two 
monihs  ir^  4.distneta ;  theafharcaaaigeMrall]radBRtiB|<if lome 
explanation. 

3.  In  several  in?ular  seismic  districts,  and  especially  in  Japan 
and  New  Zealand,  the  amplilmlc  of  the  annua!  periad  is  very 
>riiall  ;  and,  if  many  of  the  earthquakes  of  these  districts  originate 
l>eneath  the  sea,  this  should  b«  the  oaA/c,  ;  ior,  in  the  course  of  a 
year,  as  the  barometric  pressure  changes,  the  tea  will  have  tioM 
to  take  up  its  eqnilibrium  position,  and  thus  the  total  pretrare 
OB  the  aearbetlMk  will  be  unaltered. 

Paris. 

Aendemy  of  fteinneea,  Jaty  31.— M.  de  Leeen-DntUers  in 
the  ehdr.— Note  on  Ae  work  of  M .  Ik.  Cdledoe,  by  M. 
Semn.  H.  ).  D.  Celkdea,  who  dtcd  as  Genem  on  June 
JQ^  at  the  age  of  91,  wa*  the  first  to  transmit  power  to  a  dis- 
taace  by  compieaied  airt  and  to  utilise  this  power  in  boring 
tunnels.    Hit  system,  proposed  in  1852.  was  adopted  in  the 
working  of  the  Cenii  and  Golhard  tunnels.    His  name  it  alto 
widely  known  in  connection  with  improvements  in  paddle- 
wheels,  and  his  celebrated  investigaiiun  of  the  velocity  of  sound 
in  the  I  ake  of  Geneva,  in  connection  with  Sturm.  —  Petroleum 
beds  -.'J  IT   !' I  ,  I).  I:  I   II I)     I    wer  Alsaeel  ;    exceptionally  high 
temperatures  observed  there,  by  M.   Daubne.     About  twelve 
years  ago  the  flooding  of  one  of  the  petroleum  mines  of  IVchel- 
bronn  by  a  vutlilen  outbreak  of  the  mineral  oil  suggested  a  suh- 
ttilution  of  l  <  r:;i,;  Slid  ptiiiiping  for  the  laNirious  subterranean 
process,  witn  the  result  that  the  vicM  was  increased  mure  thtn 
seventy  timet.    The  tertiary  beds,  which  have  an  inclination  of 
7  or  S  per  100^  are  rich  in  gas,  and  the  force  with  which  the 
jets  ate  piie|ected  wImk  atraek  ia  sufficient  to  drench  the  men 
end  pfodvea  a  diiliAaiMe  rcfenbling  an  earthquake.   It  is 
ealcwated  that  all  the  aoorect  together  produce  at  present 
So,000  kgr.  of  petroleum  per  dajr,  and  it  it  probable  that  many 
jets,  if  bored  wide  enough,  would  be  capable  of  yielding 
50,000  kgr.  per  dajr  each.    Some  of  the  sources  show  a  remark- 
nble  riie  of  temperature  with  increasing  depth,  reaching  1*  for 
ym,  in  one  boring.    This  rise,  contrary  to  the  luual  experience, 
becomes  more  rapid  tt5  the  depth  inerea*«.    M.  n.tiihrr-e  at- 
tributes both  the  ihccurrencc  of  the  oil  and  the  extraordinary 
di«tributioo  of  temperature  !■>  a  particularly  energot  ic  internal 
'iviiy,  chemical  or  otherwise,  of  tbe  glolie  at  ilia;  p  >int. — 
t  in  the  unennil  re^iistance  10  drought  exhibited  by  some  largely 
cul'.iv.ited  plants,  by  M.  P.  V.  Delii-rain.  — ( >bservation  of  four 
itmuliBDeous  wilcT  spouts  at  Anlibcs,  by  ,M.  Naudin.  Thete 
were  observed  on  July  27.  on  the  «<a  l>etween  Nice  and  An- 
tibe*.    They  were  ranged  very  acarly  in  a  straight  line  ruoniog 
east  and  west.    Tbe  wiikd  had  suddenly  veered  fien  wett  to 
east  and  the  water-spouts  were  produced  at  the  janethm  of  the 
two  air^cDiienta,  and  wcm  obieived  to  turn  in  a  diiectign  con- 
le  the  hamb  of  a  wateh.   They  laalad  aeteial  tntatutes, 

Eiallv  approaching  tbe  land,  and  broke  00  the  hUb  near  the 
.—Photography  and  physical  ohienratlao  of  comet 
>  1893,  nnde  at  the  Juvisy  Obaervatory,  by  M.  F. 
Qa^aiaMt*   A  pkotofiapk  was  obtained  hr  Beam  of  a  Hcr- 
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macis  lena  of  16  tn.  apetture,  the  eapaenre  being  4on., 
on  July  19.  The  acgathre  thowt  a  doable  tail,  eoeof  them  1* 
long  and  poiaUng  east,  the  other  30'  loitg  and  inclined 
tOWBidt  tbe  north. — An  addition  to  the  nomographic  method 
recently  described,  allowing  the  introduction  of  another 
variable,  by  M.  Maurice  d'Ocagne.— On  benzoylnicotine,  by 
M.  A.  f  tard. — On  the  fixation  of  iodine  by  starch,  l»y  M.  G. 
Kouvier.  -  On  the  preparation  of  Ciiproic  and  normal  hexylic 
acids,  by  M.  J.  Tripier  On  gnllate  of  tr.ercur) ,  a  new  antisy 
philitie  preparation,  by  MM.  Broussc  and  Gay.  — On  virulent 
and  epidemic  cholera,  by  M.  N.  Gamaieia.  The coQccntration 
of  the  nutrient  medium,  and  the  atiundance  o(  saline  matter  in 
tbe  culture  fluid  gives  rise  lo  several  slightly  different  variatiuos 
of  the  cholera  vibrio,  which  agree  in  being  very  much  more 
virulent  than  the  ordinary  type.  Tbe  author  suspects  an  aitalogy 
between  thia  fact  and  the  observed  depcndance  of  the  ■oMeMC 
npon  tbe  oondiUoni  of  desiccatioa  of  tbe  toil  and  tbe  level  of 
anbienaMaa  walata.— On  anhaniine  photeginpl^,  by  M.  Lonia 
Bonlan.— On  tbe  baUta  «f  mnmuu  t^mt  am 
mettimti,  Fleming,  bf  M.  FrM^ric  Guild.— On  the  > 
nude*  of  tbe  aayriapodt,  by  M.  Joannes  Cbatin.— F 
on  the  anatomy  and  development  of  the  male  genital  appantna 
of  the  orthoplerous  insects,  by  M.  A.  Peytoureaa.— Anatoolleal 
character!  of  the  stems  of  the  Dioacoreae,  by  M.  C.  Queva. — 
Development  of  the  ground-nut,  by  M.  A.  Aodooard, — On  a 
trial  of  a  screw  for  vertical  propulMon,  by  M.  Mallet.  A 
I.anglois  air  propeller  of  2  5  m.  diameter  was  attached  to  the 
car  of  a  ballo^m  of  Soo  m".  capacity,  and  worked  by  the  rrto^cular 
power  of  the  aeronauts.  During  one  minute  the  balloon  waj 
ratted  too  m.,  sinking  again  to  its  former  lerel  on  Mopping  the 
prapdier. 
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OLD  AND  NEW  ASTRONOMY, 
Old  md  Ntm  Ast*WMmy.  Riduid  A.  Proctor, 

compteted  by  A.  Cuwper  Ranyard^  (Lottdon:  Long- 
in  nns,  (ireen  and  Co.,  1893.) 

\S  originally  desired  by  Mr.  Proctor,  thii  woric  wu 
to  contain  a  complete  accojtit  of  the  Old  and  New 
Astronomy,  particular  atleniion  bting  paid  to  the  latter 
portion,  which  he  wished  to  make  a  special  feature  of 
the  book.  It  was  to  t>e  issued  in  twelve  monthly  parts, 
tbe  first  of  which  duly  appeared  in  March  1S88 ;  bat 
unfortunately  Nfr.  Proctor  did  not  live  to  complete  uh:u 
he  intended  to  be  bis  mo^num  ofius,  and  at  the  time  of 
his  death  in  Sflptembcr  18S8  only  seven  parts  were  in 
type  and  the  manuacrip;  of  tbe  chapters  on  the  planets 
well  advanced.  Although  a  considerable  propor- 
tion of  the  materials  for  the  chapters  on  the  new 
astronomy  had  been  tallected,  nothing  had  been  wntien 
for  that  portion  of  the  book.  Mr.  Ranyard  undertook 
to  complete  the  work,  and  as  we  now  have  it  five-sixths 
of  the  book  deals  with  the  ancletit  and  old  astronomy, 
and  is  due  to  Mr.  Prnctor  ;  «  hilc  ihc  remaining  portion 
by  Mr.  Ranyard  deals  with  some  of  the  work  and  problems 
cf  tbe  aew  astronomy.  U  n  fortunately  the  book  had  grown 
to  such  an  enormous  site  that  promised  chapters  on 
meteors  and  comets  were  omitted  and  we  have  the 
strange  anoniaK  <if  a  work  on  astronomy  in  \shich 
neither  of  these  important  phenomena  are  dealt  with. 

It  is  to  be  segiettedthat  Mr.  Ranyard,  in  finishing  the 
book,  did  not  attempt  to  draw  vip  a  list  of  the  errata 
which  "  must  inevitably  occur  in  a  work  of  this  kind," 
and  that  he  did  not  see  fit  to  add  in  some  places  details 
of  important  points,  tbe  original  omission  of  which  was 
probably  accidental.  For  instance,  in  the  first  chapter, 
which  gives  an  nr-onnt  of  anrient  and  moJern  incthods 
of  observing  ihe  heavenly  bodies,  wc  t'md  i;  (:id:c4ted 
that  the  reflecting  telescope  suffers  from  chromatic 
aberration  (page  45) ;  and  although  stress  is  laid  on  the 
"  amaangly  exact  system  of  modem  measurement"  the 

two  esseinia!  in  irurncnt^,  the  fil.ir  micrometer  and 
the  chronOfc'.aph,  are  not  even  mentioned.  Later  on,  in 
dealing  with  spectroscopy,  the  diffraction  grating  is  not 
dealt  with,  and  there  is  no  mention  of  the  grating  spectro- 
scope.  We  venture  to  think  that  no  work  on  astronomy 
can  be  considered  complete  in  which  such  essentials  to 
the  proper  com,>rehension  of  the  subject  are  omitted. 

In  the  chapters  on  the  shape  of  the  eartb^the  apparent  ' 
motions  of  the  sun,  moon*  and  planets,  the  tme  mechani  sm 
of  tbe  solar  system,  and  tbe  measuring  and  weighing  ! 
of  the  solar  system,  we  find  Mr.  Proctor  probably  at  his 
best,  the  subjects  being  treated  in  considerable  detail,  1 
although  there  is  very  Ihtle  that  has  not  already  appeared 
in  his  earlier  works.  ' 

Two  chapters  are  devoted  to  the  sun  and  its  surround- 
ings, and  here  Mr.  Proctor  differs  from  most  of  the 
authorities  on  the  subject.  He  assumes  that  the  forma- 
tion of  a  spot  is  usually  preceded  by  the  formation  of  a 
facula,  although  the  subject  is  still  under  discussion  and 
tbe  weight  of  evidence  at  present  is  distinctly  in  favour 
of  the  opposite  conclusion.  Now  that  Profi  Hale  has 
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enabled  us  to  supple  ncnt  our  photographic  study  of  sun- 
spots  by  photOjjraphs  of  all  tlie  facul.r  nn  the  solar  disc, 
we  may  shortly  hope  to  be  able  to  fuliy  trace  the  life  his- 
tory of  solar  disturbances  in  particular  regions  of  the  sun, 
and  so  to  obtain  a  firm  basis  for  a  definite  conclnsion  in 
the  matter.  We  are  also  told  in  this  chapter  that  we  are 
fo:cc<I  to  the  conclusion  that  sun-spots  are  produced  in 
the  main  by  uprushes  of  intensely  heated  vapours  from 
below  the  pihotoaphere,  hot  the  generally  accepted  view 
is  that  spots  are  due  to  downrushcs  of  comparatively  cool 
matter  from  the  regions  above  the  photosphere.  The 
main  obici  tion  to  tlie  vie'.v  that  5t]n-s[Mns  arc  clue  to  up- 
rusbes  of  intensely  heated  matter  is  that  the  bright  lines 
in  sun<spot  spectra  are  few,  and  are  not  those  usually  as- 
sociated with  extremely  high  tcmpcratirre. 

The  interesting'  chapter  on  the  sun's  sun oitnilings  is 
marred  by  personalities  which  render  it  practically 
impossible  to  consider  this  portion  of  tbe  book  as  dis- 
I'  lssionate  scientific  work.  We  may  mention,  however 
one  error  of  fact  which  Mr.  Ranyard  should  have  cor- 
rected. On  page  408  we  are  told  that  tlie  eclipse  of  i860 
is  remarkable  as  the  first  in  which  photography  was  em- 
ployed to  secure  views  of  the  corona,  whereas  Majoccbi, 
at  Milan,  in  1843,  had  tmsuccessfutly  tried  this  method 
of  observation;  and  Hetkowski,  July  28,  1^51,  had 
obtained  a  perfectly  successful  picture  ibowmg  the 
prominences  and  corona. 

The  chapter  ,  on  Ihe  planet-!  are,  as  might  have  been 
expected,  very  full  and  coiiplcte,  but  contain  little  that  is 
new  or  (  alls  for  s|Kr.al  conmicnt.  The  method  of  illus- 
trating the  seasons  on  the  earth  by  a  series  of  diagrams, 
showing  our  planet  as  seen  from  the  sun  at  6  a.m.,  mid- 
day, 6  p.m.,  and  midnight  at  Greenwich,  on  one  day  in 
each  month,  may,  however,  be  noticed  as  certainly  an 
advance  on  the  very  unsatisfactory  method  usually  found 
in  works  on  astronomy.  It  is  also  interesting  to  note 
that  the  moon  is  properly  considered  as  a  planet. 

In  the  discussion  of  the  temperature  of  the  lunar 
surface,  we  are  told  that  merely  theoretical  considera- 
tions could  be  thoroughly  relied  upon  as  proving  that  the 
temperature  during  the  lunar  day  exceeds  that  of  boiling 
water :  and  Lord  Hesse's  measurements  which  intUcate  a 
teinperaitiri?  of  fully  500°  Fahrenheit,  are  accepted, 
while  those  of  Prof.  Langley,  which  assign  a  tempera- 
ture below  fiiecaing  point,  are  rejected  as  b^gafi^ed 
by  some  unknown  cause  of  error.  Later  researches 
by  Mr.  Boys  have,  however,  confirmed  Prof.  Langley's 
result'i,  and  it  would  have  been  an  advantage  bad  Mr. 
Ranyard  noted  this  in  the  completed  volume. 

In  the  chapters  on  stars  and  the  new  astronomy  Mr. 
Ranyard  gives  in  the  beginning  a  full  account  of  parallax, 
and  presents  an  interesting  diagram  showing  the  dis- 
tances of  all  stars  whose  para!!  i\es  h  ive  bet  n  determined 
during  the  present  century.  I  he  theoriet>  ut  the  earlier 
astronomers  with  regard  to  the  construction  of  the  stellar 
universe  are  passed  in  rapid  review,  due  credit  Ijeing 
awardcil  to  the  work  of  Thomas  Wright,  of  Durham, 
who  rea:i;,  antii  ipaicd  many  ol  the  speculations  of  Sir 
William  Ilcrschcl.  The  various  later  disc,  ring,  and 
spiral  theories  of  the  Milky  Way  are  carefully  discussed 
and  compared  with  the  latest  researches  of  Prof.  E.  C. 
Pickering  and  Dr.  Gould,  the  whole  object  of  the  work 
being  obviously  to  give  a  full  and  fair  statement  of  fact, 
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precanceiv«d  ideas  or  theories.  \  have  be«n  inlrodnced  here,  but  it  is  evident  that  Mr. 

Ranvard  consi'lcr',  \\\e-  culMe.;!  m  r  '.\\  ■^\^•'\•. 


without  re^rd  to  i 

The  distribiicioii  ..f  :k  (ii;I.i  ;Iicn  considerci^.  and  a  care- 
ful analysis  aiade  of  the  maoy  wonderful  structures 
shown  in  Dr.  Robert's  photognif^  of  the  great  nebula 
in  Orion.  The  fjreat  similarity  of  these  forms  lo  those 
trace.ihle  in  the  Solar  Corona  is  clearly  demonstrated,  and 
it  is  sug(;c^'«^<l  'hs'  j"sf  as  the  coronal  forms  probably  h.ivc 
therr  origin  in  enormous  streams  of  gaseous  cuuter 
ejected  into  a  icsistint;  medium,  so  these  similar 
stru  ctures  may  be  dm:  In  n  simil  ir  cause.  .Mr  Rnrvnrd 
then  shows  how  tiitic  iorins  are  reproduce'!  in  ihc 
arrangement  of  clouds  of  stars  in  the  Milky  Way,  as 
shown  by  the  mar^'cllous  photographs  taken  by  Prof.  £. 
E.  Barnard  of  the  Lick  Observatory,  excellent  reproduc- 
tions of  which  illustrate  this  portion  of  thf'  hr,ok.  .\ 
detailcti  examination  of  Prof  Barnard's  plates  seems  to 
Mr.  Ranyard  to  indicate  the  existence  of  dark-absorbing 
matter,  "either  like  cold  gas  or  fog  of  opaque  portidesin 
space,  cuitinir  out  or  dtmminff  down  the  li^ht  of  the 
rcRion  beyond.''    T!i<  -c  .I  nk  p.vti     s  c  tin-  cursed 

forms  and  trec-likr  structure  aheady  referred  to,  and  thus 
seem  to  further  confirm  the  idea  of  a  resisting  medium, 
which.as  Mr.  Kanyard  is  careful  to  point  out,  need  not 
necessarily  be  a  gas  ;  dust  reovin?  in  space,  or  meteors, 
or  lar.;r  :r  -  ,<?s  would  equ.illv  offer  resistatice. 

By  dchbcrately  overprinting  photographs  of  the  Milky 
Way,  long  chains  of  stars  and  curving  darfc  lanes  have  been 
brought  into  great  prominence,  and  have  materially 
assisted  in  the  inves;if»ation.  There  is  certainly  much  to 
recontini  11  1  ibis  slnrtlinj;  su^estlon  of  dark  absorbing 
m.itter  in  space,  and  the  wonderful  details  of  Prof. 
Bariwnfs  photographs,  and  the  similarity  to  coronal  and 
nebular  forms,  can  scarcely  br  rvpfninrrl  ns  duo  to  .Tcci- 
dental  (•rouptni's  of  stars  and  daik  bp..ii.cs  m  she  Milky 
X'l  .IV,  Although  most  authorities,  including  Prof.  Barnard 
himself,  prefer  to  suspend  their  judgment  in  the  matter 
until  still  more  photographic  mutts  ate  available,  there 
can  be  litilr  ^iviht  thit  no  more  satitfactoiy  hypothesis 
has  as  yet  bten  .kIv.itk  cd. 

The  conncciinn  lii  t«een  nebul.-e  and  bright  stars,  and 
the  connection  uf  bright  stars  with  fiiint  ones  by  means 
of  thin  wisps  of  nebulous  matter,  imdoubledly  indicate 
that  diiTerciu  ps  In  nii',;r,if  ,idc  of  stars  are  due  to  differen- 
ces of  physical  condition  and  not  to  distance.  As  ilkis- 
tratin^  the  far  reaching  results  of  this  coaclusioa  Mr. 
Kanyard  says  : — 

"  If  we  assume  a  distance  fifteen  times  as  i^reat  as  the 
distance  of  a  Centauri,  for  a  part  of  the  Milky  Way  in 
which  a  first  magnitude  star  is  found  to  be  associated 
with  stars  of  the  1?  ^  magnitude,  we  must  be  prepaned  to 
assume  a  diameter  For  the  large  startwentytimes  as  great 
as  the  solar  diameter,  unless  its  photosphere  is  brighter 
than  the  solar  photosphere;  white  the  smaller  stars  if 
tbdr  photospheres  were  as  brIlliaDt  as  the  solar  photo- 
sphere, wottid  have  diameters  equal  to  about  one- 
handredth  part  ef  the  solar  diameter'— that  is,  they  would 
not  much  exceed  the  earth  in  nagaitede." 
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oper  iintion  ne%f  rc.'^:ie-'  .it'on- 
}wcd  l.iy  MX  accoutii  ul  binaiy  and 
recent  work  being  fully  dealt 
stellar  spectroscopy  we  find 
[spectra given  to 
ther  lysieme, 


advance  towards  a  proper  cUiiUiti.u, oil  L:i>  been  m^dc. 
He  is  of  opinion  (p.  793)  that  the  Sirian  type  arc  less  con- 
densed and  are  in  an  earlier  stage  than  the  solar  type, 
and  indicates  that  bright  line  stars  mutt  come  somewhere 
Iictrtifii  ncliii'.i  .u'  l  lilt  Siri.iii  t\ [)c  ;  but  there  is  nothing 
to  indicate  whctiier  he  thinks  tins  is  the  stage  of  rising 
or  fidliog  temperature,  and  the  whole  question  is  Ush  in 
a  vague  and  somewhat  unsatisfactory  manner. 

In  considering  the  supposed  physical  connection  be- 
tween the  stars  in  the  great  nebula  in  tr>rion  and  the 
nebula  itself,  Mr.  Kanyard  relies  on  the  fatt  that  siiniiar 
bright  lines  are  found  in  the  spectra  of  each,  and  quotes 
the  photographs  of  Dr.  Kiuggins  as  proving  that  these 
stars  are  pJiysically  bound  up  with  the  gaseous  matter 
(if  ilie  ucljiilj.  lie  himself  seems  inclined  to  theopinion 
lh.it  clicy  aic  no',  condensations  of  the  ncbul.v,  b.it  are 
the  centres  from  which  the  matter  now  foimiug  the 
nebula  was  ejected  ;  but  whether  condensations  of  the 
nebul.i  or  points  of  origin  the  spectra  are  supposed  to  be 
similar.  It  is  important  to  remember,  howe'.>:',  ili  i:  it 
is  nearly  impossible  to  get  a  photc^raph  of  the  spectrum 
of  a  star  involved  in  a  nebula  without  also  obtaining  a 
superposed  spectrum  of  tlie  nebula  itself.  Kvcry  tremor 
of  the  telescope  sufficient  to  carry  the  star  imajjc  otf  the 
sill  will  alliiw  the  nebula  to  imprint  its  spectrum  on  the 
plate,  and  if  the  star  is  allowed  to  trail  along  the  siii  it  is 
dear  that  the  nebula  gets  more  exposure  than  the  star  at 
any  particular  point  in  the  resulting  ph<jt(>gia|>h.  There 
is  at  present  no  absolute  photographic  prouf  that  the  stars 
in  the  nebula  in  Orion  contain  the  nebular  lines  as  bright 
lines  in  their  spectra,  and  consequently  conclusions  based 
on  this  assumption  are  untrustworthy. 

,Mr  K.it'.y.iivl  <:l.iisei  ihc  neljul  i  \shL;h  ,'i\'e  faint  con- 
tinuous sptcii  a  .iiiJ  du  not  show  ihe  ^;li.ua^-ieristic  green 
line,  as  white  nebuhc,  and  places  in  tliis  class  the 
Andromeda  nebula,  the  spiral  in  Canes  Venatici,  and 
the  nebulous  background  of  the  Milky  Way,  but  makes 
no  suggestion  as  (o  the  stage  of  development  of  these 
bodies. 

On  the  question  of  "  What  isanebula?"  it  is  extremely 
difficult  to  understand  the  exactpositlon  assumed  by  Mr. 
Kanyard.    He  evidently  Considers  nebulae  as  containing 

solid  or  liquid  matter  and  as  increasing  in  temperature, 
but  "the  very  great  transparency"  renders  it  prub;i lie 
that  they  either  contain  very  litil.-  solid  Or  liquid  matter, 
or  that  the  solid  or  liquid  matter  is  aggregated  into  dis- 
crete masses  with  an  average  diameter  of  more  than  an 
ir.:J.  .  if  the  density  of  .i  r.fljuli,  k-avln,;  li-jt  <if  .i:; (:■->■  m; 
its  gaseous  constituents,  is  .xs  much  as  one  one-thousand 
millioath  of  the  density  ofatmosphericairat  the  sea  level 
These  conclusions  are  practically  an  acceptance  of  the 
main  idea  of  Lockyer's  meteoritic  hypothesis  so  far  as  it 
deals  with  nebu!  i,  ,^Uh<iut;h  Mr.  Ranyaid  rejects  the 
spectroscopic  evidence  bearing  on  the  point.  The  specu- 
lations as  to  the  ptobeble  density  of  the  Great  Orion 
nebula,  although  extremely  interesting,  are  vitiated  by 
the  fact  that  it  is  impossible  to  estimate  the  gravitational 
effect  of  the  dark  matter  in  interstell.ar  space. 

The  book  is  weil  and  copiously  illustrated  throughout, 
the  plates  aad  the  photogiaphic  rcproductioos  being  of 
•  very  hif  h-dass  dianctcr.   Mr.  Practoi's  portion  is 
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written  in  his  usual  dear  and  popular  manner,  but  the 
prevailing  impression  is  decidedly  that  of  disproportion 
Too  much  space  is  occupied  by  the  pcrscnahtics  whic  h 
were  unfortunately  too  frequeiuly  shown  m  his  controvcr- 
Sial  methods,  and  by  details  of  a  cmopantivdy  unimport- 
ant di.-ir.iricr  .  whUii  L'sscnUals  Vt^Si  we  havQ  pointed 
out,  frequeiuly  incompletely  dealt -With  or  even  entirely 
omitted. 

Mr.  Ranyard's  portion  is  admirably  wrilten,  is  very  I 
tbottgtitfal  and  suggestive,  and  is  a  valuable  contribu'.ion  1 
to  our  knowleJge  of  the  stellar  universe  and  the  condition  I 
and  distribution  of  matter  in  external  space.  Indeed, 
(he  Ci>ni]).ir;\tive  brevity  of  thii  jUK'.l'in  nf  the  Imolv  is  its 
chief  fault,  and  a  condensation  of  the  earlier  portion  to 
nUoir  of  tkt  expaiisimi  of  this  would  greatljr  increase 
its  value  to  the  student,  and  would  certainly  not  kssen  its 
interest  to  the  general  reader.  A.  T. 


EAHTHOVAKES. 

ErMtbmhimh.  Dit  Erfcheinun^  und  Vrsacken  der 
EfAtien,  die  Mcihoden  ihrer  B(oba:htu'vy-K  X  in  Dr.  > 
Rudolf  liocrnes,  o.&  Professor  der  Geologic  und  1 
Palieontokigie  an  der  UaivertitatGnu.  (Leipci|(!  Vcit 

and  Co.,  ' 

/-  tude  sur  ifs  /  rtmbiemcnts,  di  Terre.    Par  L^on  V'inol.  | 
(Pari* and  Nancy:  Berger^Lemailtct  Cie^  1I93.)  | 

IN  a  ret  eiit  .irticle  in  tliis  journal,  entitlc<l  "  Seismalopry  1 
la  Jjifkia  '  i4*cc  .N  ATL'RK,  June  8,  p.  136)  attention  wa«  I 
directed  to  the  long  scries  of  memoirs  which  deal  with 
the  methods  and  results  of  earthquake-observation,  and 
have  appeared  in  the  Traoiactions  of  the  Seismological  ! 
Society  of  Japan,  or  its  successor,  the  Siismoloi^'cal 
J/>umi\l  of  Japtm. .  Any  advance  in  our  knowledge  of 
the  phcnomcn  I  ur  causes  of  earthquakes  resulting  from 
the  study  of  the  frequently  occurring  shocks  in  Japan  is  I 
largely  due  to  the  nnliring  eflhrts  of  the  editor  of  those  I 
joLimiN,  Prof  T'  .hr.  %TiIr.f\  .infl  to  those  of  the  school  of 
active  seiiiiialogiaia,  vvlioiu  he  has  educated  and  inspired 
with  some  of  his  own  enthusiasm.    We  can  best  judge, 
perhaps,  how  far  adv.-inces  of  our  ki.  mlcdge  on  this 
difRcult  and  obscure  department  of  phy5;rs  and  geology 
have  been  real  and  of  permanent  v.iUu!  frinu  the  cv.imina- 
tion  of  text-books  and  general  treatises,  in  which  sum-  . 
mariei  are  given  of  the  latest  and   most  important 
leiearcbes  upon  the  subject 

The  two  works  whose  titles  appear  at  the  head  of  this 
artic  le,  :uiil  ■.vhi(  h  ii.ivc  rci:cnt1y  made  their  appearance 
in  Germany  and  France  respectively,  may  well  serve  the 
purpose  of  iUnstraUng  what  is  the lligh- water  mark  of  our 
knowledge  at  the  present  time  concerning  these  remark-  1 
able  but  little  understood  phenomena.  I 

If  we  compare  these  two  books  with  their  itiiincious 
predecessors,  the  tirst  peculiarity  which  strikes  us  is  the 
elaaatficatioo  of  earthquake-phenomena,  based  on  the 
supposedcauseaof  the  disturbance  of  equilibrium  in  the 
earth's  solid  crust,  which  have  been  adopted  by  the 
recent  autl.or-.  While  the  older  writers  took  fir  ^jr.intcd 
the  close  connexion  between  seisntological  and  vulcano- 
logical  phenomena,  so  that "  earthquakes  and  volcanoes  * 
were  almost  always  discussed  in  the  same  treatise,  the 
two  works  before  us  afford  distinct  evidence  that  this  * 
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conviction  has  now  been  very  seriously  shaken.  It  is 
true  that  nearly  all  great  volcanic  outbursts  have  been 
.\ttended  by  eaith-ttemlvin^s  ;  but  it  is  equally  true  that 
some  of  the  grandest  displays  oi  seismic  encigy  have 
occurred  in  areas  that  have  not  at  any  recent  period  been 
the  srenes  of  volcanic  activity  ;  and  both  the  Cerui.in  .md 
the  Ficnbh  author  admit  the  existence  of  great  classes  of 
seismic  disturbances,  which  have  no  necessary  conaeaion 
with  any  manifestations  of  volcanic  energy. 

Or.  HoemesctasslHes  earthquakes  under  the  four  head- 
in-s  ;  "  V'ulkanische  Beben,"  "  Finsturzbeben,'"  "  Dis- 
locaiionsbeben,"  and  "  Reiaisbebcn."  M.  \'inot  tieats 
of  them  under  the  following  heads :— "  Trcmblementsde 
terre  suivis,  d'^ruptions  oil  ii^  direclenient  \l  faction 
votcanique;""TremblemcDtsde  terre  dusencorel  Faction 
direct  du  feu  central,  mais  sans  m.inirejt  ctiiT.  c  iiibc'c  uti\e 
du  volcanisme  ; "  and,  lastly,  "  TrciubJetnenis  de  tcire 
independent  de  Taction  \  olcanique." 

But  with  this  recognition  of  the  class  of  non- volcanic 
earthquakes  the  resemblance  between  these  two  hotdes 
ceases  It-  Hocrr.cs  t onuivn':  his  work  with  an  ad- 
mirable account  of  the  speculations  on  the  nature  and 
causes  of  earthquake-phenomena  which  have  ap« 
pcared  from  the  earliest  times.  His  comprehensive 
sketch  begins  with  eictracts  from  the  writings  of 
Hebrew  pr(!]>hc;s  nr.;!  Creek  pliilnsnphers,  and  ends  with 
references  to  the  Seismological  Society  of  Japan.  The 
two  chapters  which  follow  on  earthquake  phenomena  and 
earthquake-observation  ar::  clear  and  useful  summaries 
of  the  most  recent  researches  on  the  subject,  and  arc  well 
brouLthi  up  to  d.iie.  .Sii|.>plieiJ  ,is  they  arc  with  drawing:, 
and  descriptions  of  seismographic  apparatus,  they  afford 
one  of  the  best  guides  with  which  we  are  acquainted  to  a 
general  knowledge  of  the  principles  and  methods  of 
seismological  investigation. 

M.  Vinot  commences  his  work  with  a  chapter  on  the 
nebular  hypothesis  and  the  proofs  of  the  existence  of 
central  heat  within  the  earth.  He  insists  that,  to  explain 
the  phcn'imcn.i  of  e.irth  |i:.ikc«,  it  is  necessary  to  assume 
the  c\iiiem.e  ai  a  Jcpih  wiiich  certainly  does  not  exceed 
"quclques  centaincs  des  kilometres,"  of  a  mass  of  in- 
candescent liquid  materials,  which  be  argues  must  consist 
of  molten  metals  in  which  are  dissolved  certain  gaser. 
The  suhse<iuent  chapters  of  bl>  luTok  are  a  series  of 
deductions  from  these  premises.  It  will  thus  be  seen 
that  the  methods  and  plan  of  the  German  and  French 
authon  are  about  as  diverse  as  can  well  be  conceived. 
The  German  work  abounds  with  reieiences  by  means  of 
which  the  student  who  is  not  satisfied  with  the  summary 
Statements  in  the  text  is  enabled  to  put  himself  into 
communication  with  the  memoirs  of  the  original  in- 
vestigator whose  views  have  been  cited.  The  French 
work  is  simply  a  readable  essay,  in  which  we  have  none 

of  these  v.ihi.iSle  airL-  to  study.  Tl;e  illii  ,tr,.tinns  of 
M.  Vinot's  book  consist  of  sever.kl  p.ige  plates,  repro- 
duced from  photographs,  and  representing  the  now- 
destroyed  terraces  of  Rotomahana  in  New  Zealand  and 
the  country  aiTected  by  the  eruption  of  Tarawera  but  the 
connexion  of  tiieae  iUuatiatioDB  with  the  leat  is  by  no 
means  obvious. 

In  two  works  so  diverse  in  their  plan  and  execution  as 
are  those  before  n^,  it  i?  iritcrc=^.ting  to  note  yet  another 
and  somewhat  unexpected  feature  which  they  present  in 
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,s>nim<«n.  That  M.  Viaot  should  commence  Jiis  book 
niih  irtcience*  10  the  Deluge,  the  deslrnction  of  Sodom 

htiA  liitiiKirr.ih,  and  the  giving  of  thr-  I.i  *  on  Sinai,  seems 
priTct  (ly  natural.  Hut  mo^t  readers  will  note  with  some 
•urprise  that  the  last  chapter  of  Dr.  Hoemes's  book  is  one 
eniiileti  "  Die  SimAuth. "  We  cannot  but  ngard  U  as  a 
rvntiiikable  tntimony  to  the  profound  influence  of  that 
striking  .nul  Mi^ijc^'.ivc  b-iok  of  Dr.  Sucss,  "  Das  Antlitz 
dar  Erdc,"  that  this  chapter  should  have  been  added  by 
l>r.  Hoernet  to  his  sjsieroatie  treatise  on  Earthquakes. 
It  is  scarcely  necessary  to  point  out  that  the  flood  to 
which  the  Austrian  geolo^st  devotes  the  final  chapter  of 
his  treatise  is  the  deluge,  not  Sir  Henry  iiDivorth,  h'.it 
of  Noah  and  Hasis-Adjra,  and  that  the  connexion  between 
(hit  Anil  chapter  and  the  preceding  ones  ts  of  the  very 

slenderest  character.  But  the  legends  of  our  own  child- 
huod  and  of  the  childhood  of  our  race  have  a  fascination 
for  us,  which  ni-:iVicr  the  brilliant  French  essayist  nor  the 
painstaking  German  professor  seem  to  have  been  able  to 
iwtiet. 


OUR  BOOK  SHELF, 

Tht  Poiils  of  the  Horst.     By   M.    Horace  Hayes, 
F.R.C.V.S.    (London  :  W.  Thackc  ani  Co.,  1893.) 

It  is  cerlamly  curious  that  although  the  English  nation 
Justly  prides  itself  on  its  knowledge  of  horse  flesh,  and 
its  success  in  producing  the  various  equine  breeds,  it 
should  possess  no  work  dealing  in  an  exact  and  scientific 
manner  with  the  conformation  of  the  animal  that  it  has 
done  so  much  to  improve.  That  certain  shapes  are  in- 
dicative of  great  speed,  whilst  others  point  to  strength 
rather  than  speed,  has,  of  course,  always  been  insisted 
upon  in  a  general  way,  but  it  has  been  left  to  Captain 
Hnres  to  imitate  the  example  of  several  French  authors, 
and  deal  with  the  subject  in  a  scientific  spirit.  Aioldier, 
a  certiAcated  veterinarian,  a  traveller,  and  a  sueoessful 
lidtr,  the  author  is  well  qualiAed  to  treat  of  all  that  per- 
tains to  the  subject  before  us.  The  work  lepreeents  a 
painstaking  endeavour  to  discover  and  enplatn  the 
various  principles  which  govern  the  make  and  shape  of 
the  horse. 

Starting  with  a  study  of  animals  like  the  Indian  black 
buck  and  cheetah,  which  possess  terrific  speed,  he 
compares  them  with  others  such  as  the  buffalo  and 
rhinoceros,  which  are  examfrfes  of  great  strength,  a  com- 
parison which  leads  to  the  conclusion  that  animals  of 
great  strength  are  distinguished  by  a  long  body  and  short 
legs  ;  those  of  great  speed  by  a  short  body  and  long 
legs.  This  is  an  exemplification  of  Marey's  law  that 
muscles  of  spccii  ,ue  I0114  .lad  slender,  and  those  of 
strengili  slion  .iml  thit  k  Wiiclher  it  was  necessary  to 
stray  so  f.ir  fnnn  h;)nic  li)  find  examples  of  ihis  f.ict  may 
be  doubted  The  :li  M>mzhbred  racehot&c  the  one 
h.md,  and  ilic  iiuis^ive  i-.uuiorse  on  the  other,  are  surely 
suilicicntly  contra sttd  tvpes  of  speed  and  strength, 
whilit  between  the  tivo  c  vtremes  are  numerous  examples 
exhibiting  the  union  oi  tliese  two  attributes  in  various 
degrees  the  hunter,  i'dt  ex.i:npt«,  uniting  considerable 
strength  with  moder  ate  speed 

The  tiefec'.s  .is  well  as  nuuiy  of  the  beauties  of  iiouforraa- 
tionare admirably  depicted  la  a  s. ncs  of  [ihoto^'raphs.such 
defects  as  turned-in  and  turned  out  toes,  sickle-shaped 
hoc'rcs,  and  upright  pasterns,  beinp;  p.miculariy  good.  The 
photographic  pbtes,  of  wlm  h  there  are  over  seventy, 
certainly  constitute  an  important  feature  in  the  work, 
embracing,  in  addition  to  the  above,  portraits  of  many 
celebrated  racers,  notably  "  Ormonde  "  and  "  St.  Simon," 
as  well  at  horses  and  ponies  of  various  breeds  fotnd  in 
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different  parts  of  the  globe.  A  chapter  is  devoted  to  an 
examination  of  these  photographs,  the  leading  foatni«s 
and  points  of  the  animals  represented  being aiulysed and 
commented  upon.  It  would  be  unfair  In  thit  connectioii 
to  omit  favourable  mention  of  the  300  escelknt  drawings 
by  the  late  J.  H.  Oswald  Brown,  which  eerve  throii^ihoot 
tlie  work  to  illustrate  the  letterpress. 

Antbor.  anist,  and  publisher  have  saeeessfulty  united 
in  prodydng  a  firat<ratc  worlu  which  may  b«  cordiallyr 
recommended  to  alt  loveii  and  their  name  is  legion-— of 
the  horse.  w,  F.  O. 


LETTERS  TO  THE  EDITOR. 


I  TSt  EMmr  dm  mil  kM  Mm*^  mMnnili  for  efiHum  tx. 
pnutd  Ml  €wrt$f»mdaiti.  HtOktr  mm  lu  umUrtakt 
t*  ratenr,  «•  it  tmmtptmt  wM  tk»  wHttrs  of,  rtutted 

Mrmtiei  it  Mm  ^mmmfmmu  *»mK»mt(Ktkiu,\ 


cammendation  aod  endureement  >(  (' 
which  appeared  in  Xatl'RK  somewhat  cijlicr  (j>.  21 
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Quaternions  aad  Vector  Aaalyttt. 

I.N  a  paper  by  Prof.  C.  Q,  Kaott  on  "Recent  Inaova> 
tions  in  Vector  Theory,"  of  wMeh  an  abstnet  hat  been  eiven 

in  Natuke  (»oI.  xlvii.  pp.  590-593;  see  .ilsj  a  minor  a'mract 
in  ]),  2S7  ,  [lie  doclrine  that  ihe  qaaternion  afTvrds  the  only 
somciew  and  proper  basts  for  vector  analysis  is  maintaine  i  by 
arjuments  biscd  so  largely  on  the  faults  and  Jeficieiieies  whien 
the  aalhor  h*i  {mmA  in  my  pamiihlel,  "  KUinenti  of  Ve.tor 
An.ilyiis  '  .^i  to  t,nvc  to  such  faulu  an  importance  which  ihcy 
WijiiM  nut  ittlurwise  possess,  and  to  make  some  reply  from  ntf 
nec«>suy,  if  I  would  not  discredit  the  cause  of  non-qua'crm  uk- 
vector  arulysis.    Especially  is  iliis  true  in  view  of  the  wjrm 

I'rof.  Tail, 

11.KK  somewnat  caiucr  (j>.  2iy^ 
The  charge  which  HMSt  zaqaires  » reply  is  etj  tcvse.]  m or 
distinctly  in  the  minor  abMract.  vii.  "  that  in  the  devduj. 
inent  of  hi*  dyadic  notation,  Piot  Qibhi,  bsing  forced  tci 
bring  tbequatemioola,  lofiicaUy  condenncd  hit  own  potitijo." 
This  was  inooapreheosible  to  ne  until  [  leeeived  the  ocbrinal 
paper,  whereHbandtbechntespeeiAedufollows;  ■•Ahhouch 
Gibbs  gets  over  a  good  deal  of  ground  withoot  the  etplfcit 
recognition  of  the  complete  proi.luci,  which  bthe  diffineoee  ot 
his  Skew'  and  'direct'  products,  yet' even  he  reci^gelics  la 
plain  language  the  versoriat  character  of  a  vector,  briafS  i* 
the  Tii'frnion  wh  jse  vector  is  the  dilTerence  of  a  linear  rectOf 
.m  l  its  coriug^i'r,  and  docs  not  hesitate  lo  use  the 
tiiini^  ilsr:i  111  certain  line,  S!,Hfic«,  and  volume 
il'rux;.  K.S.K.,  .Si;>.ii,ii  iS.,2-j,  [,,  236).  These 
\.\\xtn  ;|>t.-cilications  I  shall  consider  in  their  inverse  oidcr,  pre* 
iiusini^,  however,  tbst  the  «fiUut9  trtmuia  are  entbely  my 

CCitlc'it. 

The  last  charge  is  due  entirely  to  an  ioi  Kcrtcnce.  The 
integrals  refcRed  to  are  those  given  at  the  cIom;  oi  she  m:>>.>r 
abstnict  in  NaTuacCp.  593).  My  critic,  in  his  original  pi  -r 
states  quhe  conectii'  thai,  aeeecding  10  my  definitions  nnd 
notations,  they  shoaM represent  dyadic*.  He  Multiplies  ihem 
into  a  vector,  iatroduciog  the  vector  under  the  Integral  si^n,  aa 
is  perfectly  |troncr,  provided,  of  course,  that  the  vector  is 
constant.  But  nluag  to  observe  this  restriction,  evidently 
through  inaiverlence,  and  tindiog  that  the  resulting  equations 
(thus  interpreted)  would  not  be  true,  he  concludes  that  I  moat 
h.tve  me.in;  ?omething  else  by  the  original  equations.  Now, 
iliL-ic  c  ]uati  .ns  will  hold  if  interpreted  in  the  quaternionic 
sense,  as  is,  indee<l,  a  necciary  consequence  of  their  holding 
in  the  dyadic  scnst',  .ilth  iiji;li  the  converse  would  not  be  trap. 
My  critic  was  tlnu  k-il,  :n  C'lnscqiipncc  of  the  inadvenence 
mentioned,  I' I  .n|);.ijic  ;h.it  I  hi  i  -li-i  irtci  from  my  oriiinn' y 
usage  and  my  cti'tcss  iicliniti';.n'.  and  had  ialcndcd  the  pro- 
ducts In  thirst'  iiii<:L;r.ii .  tn  taki>n  iri  the  quaittaionicaeBse. 
'ITiis  is  the  sole  gruuad  fur  the  last  cSnrge. 

The  second  charge  evidently  relate,  to  the  n  )-atians  ui  I 
♦  <  {see  Nature,  vol.  xlvii. p.  592).  It  is  perfect;)-  tiae  that  I 
have  BMSd  a  scalar  aod  a  vector  connected  with  the  linear  vecftr 
operator,  which,  if  ooaUned,  would  form  a  quaterni:>D.  I  have 
no:  thus  corobtaed  them.  Perhaps  Piof.  Knott  will  say  that  since 
I  use  both  of  them  it  matters  little  whslber  I  eonbine  tbem  fr 
not.  If  so  I  hesitity  sgrce  wUh  hln. 

The  fifst  charge  it  a  little  vague.    I  etrtwaly  admit  that 
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Victor^  may  be  usnl  in  cmricction  with  and  to  rci'rcsfnJ  rot»- 
(ion<.  I  hivt  n  )  objccli'jn  cillinj;  ihcm  in  vt|.:h  cases  ■•,->-',^riu/. 
In  ihat  5cn>e  Li^rancc  and  Coinsot,  (or  enam;ilir,  u*cil  vcrwiri*! 
»ectors.  Hut  wfijt  ha*  thi>  to  lio  with  qiiarerni  ins  ?  Certainly 
Laitran^c  ami  I'oinso;  were  not  ■  juitcrnionni's. 

The  jMssagc  15  ilie  amjar  abstract  in  Nail  KB  which  mott 
distinctly  charKM  me  with  the  u>>;  of  the  i] ntcrnion  is  that  io 
which  a  certain  exprcsMon  which  1  use  said  to  represent  the 
qnaternion  operator  ./(  (»ol,  xWii.  p.  S9i).  It  would  be 
more  •ccarate  to  say  that  tuj  espreasion  ami  the  qwucntfawk 
caipnnioa  ttpmnn  Uw  «Kne  optmo^.  Dot*  It  (allow  ihtt  1 
IwTtnedftqiMtcniwor  Net  at  all.  A  qmtenira«k  exfifeMlM 
my  RpmcBt  a  Baaber.  Ooe<  everyont  who  via  any  ea- 
pwwhw  Cor  that  Wobcr  aie  quaierniooa?  A  qtiatcrnionic 
eipifailoik  m»j  wpraieBl  a  vector.  Doea  everyone  who  uses 
Mf  mproulaB  for  that  vector  «m  qaateraioiu  ?  A  quatem  ionic 
Cxpnaakra  nay  represent  a  linear  vector  operator.  It  I  use  an 
exprestion  for  that  linear  vector  operator  do  I  therefore  Qsc 
quaternions?  Ms-  critic  is  so  anxious  to  prove  ;}iat  I  use 
q'liternion*  tli^t  he  umtk  arguments  which  wnull  prove  that 
(lualerniofK  were  in  coMimon  «?t  hefore  H.TTiilluii  v».t<  bom. 

So  much  for  the  allej;cJ  .isc  of  thr:  qua'crnion  ui  my 
(naniphlci.  l,cl  us  now  cuMMil'-r  ih'-  l.iulis  and  'k-ficicncies 
which  have  li^en  found  thcrt.n  and  a!:M''U'cd  to  the  ".iiit  of 
the  tjUASeratoD.  The  mo  t  ^niuus  criticism  in  lliu  rt:§pect 
relates  to  certain  irit<  ^;t;n ini;  oj.crators,  which  I'lof.  I  .iii  unites 
with  Pfof.  Koolt  10  [luicuiiot;.  A«  dcfinilions  arc  wearisome, 
I  will  illustrate  the  use  of  the  leroM  and  BOtalioo*  which  1  have 
use<l  by  quoting  a  »entctice  addremd  to  t)ie  Brillih  A«toclation 
a  lew  yean  ago.   The  apealm  waa  Lnrd  Kelvin, 

"  Helatliolti  Sm  lolved  the  pnbicBii— ^ivea  the  spin  in  any 
case  of  liquid  motion,  le  find  Ike  motion.  Hi*  eolation  cun^ikts 
in  finding  the  potentiikli  of  three  ideal  diitrlbiili  Mt  of  grariia- 
lional  natter  having  >len>iiies  respectively  equal  to  t/r  uf  the 
ractangalar  eonponenis  of  the  given  spin  ;  andi  i^arding  fur  a 
raoment  these  potentials  as  rectangular  components  of  veluciiy 
in  a  case  of  liquid  motion,  Inking  the  spin  in  this  motion  at  the 
velocity  in  the  required  motion  "  (NATUXB.  Vol.  UXvitl  p.  569). 

In  the  terms  and  notatir>ns  of  mypaaphlet  the pvoblem and 
solution  may  be  that  exprcstcd  j 

Given  the  ewl  is  any  cue  of  liqoid  notion— to  And  the 
motion. 

The  required  velocjly  ia  1/4*  of  thoCHrl  of  the  potential  of 

the  given  curl. 

Or,  more  briefly^-The  reqnived  velocity  ii  —  of  the  La* 

placian  of  the  given  citil 

Or  in  purely  analytical  form— Required  »  in  terms  of  v  x  «. 
when  V.  w  a  Ob 

Solution— 

M  =  l/4«V  >   I'ol  V  :•  •  =  l/4ir  Lap  V  >•  m. 

(The  Laplacian  expresses  ilie  result  of  an  operatioD  like  tliai 
by  which  magnetic  force  is  calculate.)  frotii  electric  currents  di>. 
tributed  in  «p«ce.  This  corrc--|H.in Js  to  the  second  I  im  in 
which  Helmholu  expressed  his  result  1 

Tu  show  the  incredible  rashne^t  qS  my  critics,  I  wili  remark 
that  these  equations  are  among  those  of  which  it  is  said  in  t)ie 
ortgioal  paper  (Proc.  R.S.E.,  Session  1892-9J,  p.  323),  "  Gi  dis 
gme  a  good  nany  etpwtione  Iheotemt  I  nppoae  they  af  t  at 
being."  I  nay  nod  that  olhm  of  the  cqnations  thus  charac 
teriied  are  atiociated  wlA  name*  not  Icia  dtuingoished  than 
that  of  flelmholtc  Bat  that  to  which  I  wiih  especially  to  call 
atientioa  U  that  the  tenia  and  notations  in  question  express 
exactly  the  notiona  which  phyaicists  want  to  use. 

But  we  are  told  (Nati/KK,  vol.  xlvii.  p.  2S7)  that  these  inte- 
grating operators  (I^ot,  Lap)  are  best  expressed  as  invrrve  func- 
tions of  V.  To  sec  how  utterly  inadequate  the  N'abta  would 
have  been  to  express  the  idea,  we  have  only  to  imagine  the 
exclamation  points  which  the  membcraof  tiie  Hritiih  AatOGta- 
tion  would  have  looked  at  each  ether  if  the  diitiacniibed 
spealcer  had  said  : 

Helmholti  first  solved  the  problem— Given  the  N»b;i  ut"  th.c 
velocity  in  any  case  of  liquid  motion,  to  find  the  velocity.  His. 
solution  was  that  (he  velocity  was  the  Nabia  of  the  uuer«; 
squitie  ui  Nabla  of  the  Nabia  of  the  velocity.  Or,  liiat  the 
velocity  was  tlse  »n»«rse  NabIa  of  the  NabIa  of  the  velocity. 

Or,  if  the  problem  and  silntion  had  been  written  thus: 
Required  w  in  tema  of  Vm  when  Hvm  -  a 

Soloiioo:  m  t:  w-i^m  -  v'Vm. 


My  critic  has  h-mself  ^;iven  m<ire  than  one  eKarr^jile  of  unfit- 
ness of  the  inverse  Naiila  for  the  exact  expression  of  thought* 
For  exam[de.  wlicn  lie  ays  that  1  have  taken  "eight  diatBCl 
steps  Io  prove  two  equations,  which  are  special  cases  of 

vV«»w," 

I  do  not  qniie  knnw  what  he  meant.  If  he  ncoM  that  I  have 
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taken  ^nt  itcpi  to  prove  Poiaton'*  Equation  (which  ecitninly 
is  not  eapre-acd  hf  the  eq  cat  ion  ciled,  although  it  may  perhapa 
be  assoewted  vrltb  it  In  lome  ninda),  I  will  only  lay  that  my 
proof  it  not  very  long,  especially  as  I  have  aimtd  at  greater 
rigour  ikan  is  usually  thought  necessaiy.  1  cannot,  however, 
compare  my  demooilration  with  tiut  of  quaternionic  writer*,  aa 
I  have  not  been  aUe  (donbtleiia  on  aooonat  of  intnflMeBtaeaich) 
to  find  any  »iich. 

To  sho*  how  Ht'.lc  foiindalion  there  is  for  the  charge  that  the 
deficietici JS  of  my  s)sicm  tcfuire  to  !>e  pieced  oin  by  ihe-se 
intCj^tal  oper.itors,  I  need  only  say  that  if  I  wished  to  economise 
operator*  i  might  give  up  New,  f^ap,  and  Max,  writing  fur  them 

V  I'ot,  V  ».  Pot,  and  V.  I'ot,  :ind  if  I  wished  further  tot   mse 

in  what  CiMis  >o  little,  I  cuulJ  i^ive  up  thepotentia!  also  by  u^^ing 
the  notation  (v. v)"'  orT"'.  That  is,  I  could  iiave  u^ed  thb 
notation  without  greater  sacrifice  of  precision  than  quaternionic 
writen  aeen  to  be  willing  to  make.  I  mach  pvefer,  however, 
to  avoid  theieinvecse  operaion  as  esKOtiaily  indefinite. 

Neverthelets— although  my  eri  ic  has  greatly  ohaeuied  the 
subject  by  ridiculin;:  operators,  which  I  beg  leave  to  maintain 
are  not  worthy  of  tidicale,  and  by  thuui;hiletsly  »t<;frting  that 
it  wai  necvlary  for  me  lo  u'e  them,  whereas  ih'.-y  arc  only 
necessary  for  roe  in  ibe  sense  in  which  <omcihing  of  the  itind  ia 
necessary  fur  the  quaternionist  also,  if  he  would  u<e  a  notation 
irreproachable  on  the  sco  c  of  ex?icint  s>-  I  desire  to  ht  ]ierfectly 
candid.  I  do  not  wish  to  deny  tin!  ihc  iclalnin-.  cunr.ecled  with 
these  nr.'ations  apprrir  a  Iilile  rnore  limple  in  the  sjuaternionic 
form.  I  ha  I,  indeed,  I hir*  sul^'  Ct  prmcipally  in  n:ind  when  I 
said  two  year*  a|;n  ir.  N  .\ :  1  h  K  fvol.  xliii-  p.  5'^)  ■  '  '  here  are 
a  few  torinid;r  in  which  there  is  a  trifling  gain  io  compactness 
in  the  use  of  the  quaiemion. "  !,et  us  see  exactly  liow  much 
this  advantage  amni!nls  to. 

There  is  nolhing  which  the  moil  rigid  qualcrDionist  need 
object  10  in  the  notation  for  the  potential,  or  indeed  for  the 
Newtonian.  These  represent  respectively  the  operatiooi  by 
wlitch  tbn  potential  or  tho  fetot  of  gnnintioa  U  ealcnlalcd 
fion  ^  indtj  of  matiav.  A  qaatemkolat  would,  howtvet, 
apply  the  opcntoe  iVSrv  not  onty  to  a  scdar,  as  I  have  done, 
but  to  a  vector  alao.  The  vector  part  of  New  m  (coaatraed  in 
the  qitA'ernionic  sense)  wooHL  be  exactly  what  I  have  repre- 
,  scntcd  by  Lap  w,  and  tbt  acalar  pan,  taken  negatively,  would 
be  exactly  what  I  have  represented  by  Max  ».  The  quater- 
nionist  has  here  a  '-light  economy  in  notations,  which  is  of  less 
importance,  since  all  the  operator?  -N'ew,  l.ap,  Max — may  he 
(■Impressed  without  ambi;;uiiy  in  terms  of  the  polenrial,  which  it 
•licrefore  the  only  one  ncceuary  for  the  exact  expression  of 
thought. 

Hut  what  are  the  formula"  which  i(  is  nccessriry  for  one  to 
remember  who  uses  my  notathms r.viden'.ly  on!y  those  w  hich 
contain  the  operator  /V.  I'ot  all  the  others  are  derived  from 
theie by  theainiple atabs  itutions 

New  =  V  Pol, 
Lap  =  V  X  Pot, 
Mux  -  V.  Pot. 

Whether  one  is  quaternionist  or  IMt,  omo  most  lomenber 
PoiiMn't  Equation,  which  1  write 

V.VPotW  a  -4VWk 

and  in  qnatemionlc  might  be  written 

V*  Pot  V  =  4Wm. 

If  t.  Is  a  veil  If,  in  using  my  Conations  one  ha*  alto  lo  renem- 

bcr  tlic  jjencial  formillaf, 

V.  V«  =  W.»  -  V  ■  V  '  f 
which  as  applied  to  the  present  case  may  be  uoued  with  the 
preceding  in  the  three-uiembered  equation, 

V.V  Pot  •  =  VV.  Potm  -  y  X  V  ■  Potw=-4irw. 
Thisafalgln  equation  it  abcolvtely  all  that  there  is  to  burden 
the  memory  of  the  student,  except  lhat  the  symbols  of  differen- 
tiation (V,  V  >  ,  V. )  may  he  placed  indifferently  before  or  after 
the  symbol  for  the  potential,  and  that  if  we  choose  we  may 
sulisiitule  as  above  A'rtf  for  v  I'ot,  4c.  Of  course  this  (jives  « 
good  many  equations,  whi:b  on  accoL-nt  of  (be  impoitance  of 


Digitizeci  by  Google 


366 


NATURE 


[August  17,  1893 


llif  Mili  L-c!  (»s  they  might  almoft  b;  Jtid  to  give  th<'  miihcm- 
tici  it(  ihe  electro  tnagnetic  field)  I  hare  writlrtl  out  mare  in 
detail  than  inii;hl  seem  necestary.  I  have  also  called  the  atten- 
tion uf  the  ttudent  to  many  ihing«,  which  perhaps  be  might  be 
Icftlohkniclftotee.  Pror.  Knott  says  that  the  qnaleniioaiit 
«1iUim  mi|»r  t i|aation>  by  ibe  umplcst  iransformuioni.  He 
htt  (aJcd  tn  obcene  that  iim  tame  it  traein  ay  V«t»r  Awtlym^ 
wbnt  oitee  T  have  proved  PoiiMa's  EqmtUMi,  Pttfatpt  he  idket 
his  m  >dcl  of  brevity  fraai  Praf.  Tkila  who  «inpli<iei  llle  snh- 
ject,  I  believe,  in  h»  ueatiM  oo  Qtutenioa*,  hjrulffls  this 
theorem  for  granted. 

Nevertheless,  since  I  am  ISsned  so  often  to  disagree  with 
Prof.  Kn<itt,  I  am  Rind  to  aj^e  with  him  when  I  can.  He 
says  in  his  original  piper  (p.  226),  "No  finer  arcumenl  in 
favf  ur  of  the  real  qaa'ernion  vector  onalysi'i  can  be  found  than 
in  iliL-  I. ingle  and  the  jangle  of  sections  91  to  104  in  the 
■  1  II' r.'H  of  Vector  Anilyit '"  Vow  I  am  quite  read)- to 
p!  All  Ljuilty  to  the  lan^;lL\  l  lip  iD^i  men'ioned,  as  is  suffi- 
ticutiy  evident  to  Iht  ic.iiitr,  wpn-  written  at  two  different 
times,  secilun'.  113104  being  .m  ii  l  iiiiMr,  .il  ir  .1  couple  of 
years.  The  oiatlcr  of  these  Utter  ieciiouH  not  found  in  its 
aattsral  pUee,  and  the  result  is  well  enough  chnmcteri^ed  as  a 
tanfjtt.  It  certainly  docs  credit  to  the  conscientious  study 
wbich  Prof.  Kiwtt  has  gmn  t»  my  pamphlet,  that  he  hat  dis> 
eoveml  that  there  ie  a  violent  disbeatkMi  of  idea<  |ast  at  thU 
paiDt.  For  toch  a  lauh  o(  cooipodiim  I  have  no  snilideiit 
escue  to  olTer,  Iwt  t  moit  pratetl  again «t  ill  beinc  made  the 
(ground  of  any  hroad  etmclusioas  in  re^ird  to  the  fundamental 
impor'ancc  of  the  qullcmion. 

f'r  '  Knott  next  proceeds  10  ciiliciie— or,  at  lea^t,  to  ridicule 
•  my  irr  irmcnt  nfihe  linear  vector  function,  with  lespeci  to 
which  we  read  in  the  ahilract  :  — "  As  developed  in  the  pani' 
phlef,  the  thci">ry  of  the  dyadic  goes  over  much  the  same  ;;Tound 
as  is  traversed  in  the  lail  chiptcr  of  Kelland  and  Tail's  '  Intro- 
due. ion  to  '^jatcrnions.'  With  the  rxcep;iof»  of  a  few  of  those 
lexiciin  pro  iwc^s,  for  which  Prof.  Gibbv  has  ^uch  an  alTcction, 
there  is  nothing  of  re.il  value  addcil  to  our  knowledge  of  thi 
linear  vec!or  function. "  It  would  no',  1  thinW,  he  tliflSciilt  Im 
show  some  inaccuracy  in  oiy  critic's  i:h- r.  Lt-jr  -a:  1  .  f  ih'-  rc.il 
content  of  thi<  part  of  my  pamphlet.     I!ui  .ir.  is  afoiinai 

science,  ard  as  the  whole  diicussion  is  concerning  the  Ufst  form 
iif  representing  certain  kiii'la  of  relations,  the  important  question 
teonld  aeem  to  be  whether  ihare  b  annhwg  of  ffrmal  value  in 
my  treatment  tA  the  linear  vector  ranctlOD. 

Now,  Prof.  Knoll  distinctly  characteriset  in  half  a  doien 
words  the  difference  in  the  spirit  and  method  of  my  treatment 
of  ibis  subject  from  that  which  is  tradi'ional  among  quateraion* 
istt,  when  he  <-iy<  ufwhat  I  have  called  dyadics->>"lhesearrnot 
(^ujntilies,  but  opcr.T  ors  "  .;NaiI)RIC,  vol.  xlvii.  p.  yyi  -  I  do  n'lt 
thinli  that  I  applieil  the  word  fpiantity  to  the  dyailics,  hut  Pr.if. 
Knott  recotMii^i'd  that  I  treated  tliem  as  quanliiics — not,  of 
course,  a<  juntilies  of  arithmetic,  or  of  ordinary  a'jjebra, 
but  .IS  quantities  in  the  broader  sense,  in  whir»i.  for  i"\-imp'e. 
quaternions  are  called  quantities.  The  fact  il  r  1  hc)  ni.iy  !  c 
operators  does  not  prevent  this.  Jus",  as  in  grainmar  verbs  may 
be  taken  as  subs'uirivcs,  in  the  loriiiiiive  moo  I,  <o  in  algebra 
operators — e^pecinUy  ^tich  as  arc  cipable  of  quantitative  varia- 
tion— may  be  regarded  as  quantities  when  they  are  ntade  the 
subject  of  al|;cbraic  compatisun  or  operation.  Now  I  would  not 


aay  that  it  t»  neeeMaiy  to  treat  every  hind  of  operator  a*  qoan 
tiiy,  bat  I  cerlalnly  Ihink  that  one  to  tmpoitant  as  the  hnear 
vector  operator,  ami  one  which  lead*  iuetf  ao  well  to  anch 
broader  ireaimcnt,  t«  worthy  of  it  Of  coar^,  when  vectors  are 

treated  by  the  mclhod'i  of  onlinary  algebra,  linear  vector 
operators  will  natiiially  be  treated  by  the  same  methods,  but  in 
an  algebra  formed  for  the  sake  of  ciprfssing  the  relations  1>e- 
tween  vector^,  and  in  which  vectors  are  treated  as  multiple 
quantilies,  it  would  sceroan  incongruity  not  to  apply  the  methotis 
of  multiple  algebra  also  to  the  linear  vector  o|>cra'or. 

The  dyadic  is  inactically  the  linear  vecior  operator  regarded 
as  quantity.  Mure  exutly  it  is  the  multifiV  quantity  of  the 
ninih  order  which  affords  various opcr.-itors  acconlingto  the  way 
in  which  it  is  applied.  I  will  n^t  venture  ti>  say  what  ought  to 
be  i'lcluded  in  a  treatise  on  <piaternion«,  in  which,  of  course,  a 
l^i  i  ininy  subjects  would  have  claims  prior  to  the  linear  vecior 
optiAlor  ;  hut  for  the  purin>se»  of  my  pamphlet,  in  which  the 
linear  vector  operator  is  one  of  the  most  important  topics,  I 
C^txd  but  regard  a  ircalmcnt  like  ih.U  in  llamdion'i  "  Lec- 
toiet,"  or  **  is.lcmeni«,"aa  wholly  inadeqaaie  on  ikt  formal  suit 
Toihow  what  1  mean,  I  have  only  to  compare  Hamilton's 


ttc.itincn;  uf  the  ;j.ialernion  and  of  ilie  lin.'ir  vect  ii  ujj.  iator 
with  retpcct  to  aulatioiin.  Since  qu.tlciiiiQU>  ttavc  Ucca  iJeali- 
Red  with  matrices,  while  the  linear  vector  operator  evidently  be- 
longs to  that  cUit  of  multiple  qaamilies,  it  seems  unreasonable 
to  rafnie  to  the  one  thocc  nelaitioaa  which  we  gram  to  the 
other,  ThB^  U  ibe  qnaiemmnial  hu  f^,  log  jr,  sin  >/,  cos 
why  sheold  aot  the  vector  atMlyM  have  log  tin  cm 
wh<re  ♦  repreMBta  a  linaa*  vector  operator?  1  aunpote  the 
tatter  are  at  least  a»  wefnl  to  ih*  phytic^.  I  menUon  thcK 
notations  first,  because  here  the  analogy  it  moit  evident.  But 
there  are  other  cases  far  more  important,  becaute  more  ele- 
mentary, in  which  the  aiulogy  is  not  so  near  the  surface,  and 
therefore  the  difference  in  Hamilton's  treatment  of  thetwokindt 
of  multiple  quantity  not  so  evident.  We  have,  for  example, 
the  ti*n5-»rof  the  quaternion,  which  has  the  important  property 
ri-fiic-.iiiied  by  the  equ.d  i.jn— Tfif/-)  =  Ty  I"'. 

1  hcfc  is  a  scalar  quantity  related  to  the  Itue.tr  vector  opera- 
tor, which  I  have  represented  by  the  notation  '  fr|  and  called 
the  lifirrminint  of  It  is  in  fact  the  determinsnl  of  the 
matrix  by  which  4>  may  be  represented,  just  as  ihr  ju.iie  uf  ihc 
lenvor  of  y  (sometimes  called  the  Uiwm  o(  ^)  is  iltc  licunuiaaot 
of  the  matrix  by  which  j  may  be  represented.  It  may  also  lie 
de&ned  at  the  product  of  the  latent  roots  of  just  as  the  square 
of  the  tcnior  Ot  y  might  be  dchncd  as  the  product  '  f  the  Latent 
nwta  of  f.  Agiaia,  it  has  the  property  repreienied  by  the 
enmiioB 

^  {♦'♦|.  1*1 1*1 

which  corresponds  eanctly  with  the  preceding  eqnation  with 

both  sides  squared. 

There  it  another  scalar  quantity  connected  whh  the  qoater* 
nion  and  represented  by  the  notation  S7.  It  has 'the  important 
properly  expressed  by  the  equation, 

S;,yr.)  =  S[r.<,/)  =  .S(wr), 

and  so  for  )>r  .ih.c;,  of  any  number  ot  f|  1  iii  mions.  in  which  tbc 
cyclic  order  remains  u'jchanj'ed.  In  ilic  ilut-iry  nf  the  linear 
vector  0|verator  then-  i-^  ari  iiinj.nl.-ii-   lu.-xniity  [  lave 

represented  by  ihe  rtuiauon  <t.,  Mid  wiitcii  Iia^  tbc  pr>)i>erty 
repteaeDlcd  by  the  equation 

n\    (f  n  *\  =  (n-o  V), 

where  the  numlwr  of  the  factors  is  as  l>eforc  immaterial.  ♦.  may 
be  defined  as  the  »i«m  of  the  latent  roots  of*,  just  as  2Sv  tnay 
be  defined  as  thf-  -mn  'f  the  latent  roots  of 
The  analogy  of  these  notations  may  be  furtbei  iliottrated  by 


and  - 

I  do  not  see  why  it  is  not  a*  reasooable  for  the  vector  analyst 
to  have  n  iiations  like  *\  and  4>,  atforthe(|tialefiiioBitttohave 

the  notations  T./  and  S 

This  is  of  coitrse  an  .i-  .  t  '.v  -i  :  !  i/ujternicni  .!t  n  1  J  - 
nr>?  prplend  that  it  t^ivri  it.r  rf.is.-u;  wliv  (  ii-(»d  the-i!;  rn.'taliui»a, 
tiir  ;lir  ii  1  :nM '■<■  .1: 1.  ■IV  nl  ihf  laiicriiMn  wiih  .i  matrix  was,  I 
ihiiik,  uri»rit>wn  lo  me  when  1  wrote  jiiy  iaii)|^hiel.  The  re.il 
juiiification  of  the  notations  |*|  and  i«  that  they  exp««lB 
functions  of  the  linear  vecior  operator  quii  qoantity,  which 
physicists  and  othera  havt  oeatinially  ceeation  to  aae.  And 
this  ja>tiiicaiion  api^iea  to  oAer  BolMtona  4»hlck  may  aot  have 
Ibeir  aBalogtiei  in  qwaternionB.  Thee  1  have  oted  *x  to  «X' 
preti  a  vrcror  to  important  in  the  theory  of  the  linear  vector 
operator,  that  it  can  hardly  be  neglectci  in  any  treatment  of 
Ihe  la'ject.  It  is  dcsclllH^d.  for  example,  in  treatises  as 
different  a»  Thomson  and  Tait's  AWwrw/  Phi^^w/^Hy  and 
Kcltand  and  Tait's  ('um/frtiUrn.  In  the  former  treatise  the 
cnmp  jncnts  of  the  vector  ate,  of  course,  given  m  terms  of  the 
elements  of  the  linear  vector  operator,  which  is  in  accordance 
with  the  method  of  the  treatise.  In  the  latter  ireatiae  the 
vector  b  expreawd  by 

Voa'  +  \  fl/J"  +  V>7'. 

As  thi*  siipjj'>ses  the  linear  vector  operator  to  be  jjiven  not  by 
a  single  letti  i,  hut  by  sewral  vectors,  it  most  be  rrgaidedaa 
en  iiely  inadequate  liy  any  one  who  wishes  to  treat  the  talijeet 
in  the  spirit  of  mutiiple  algebm,  f.A  to  cm  a  single  letter  to 
represent  the  linear  vector  operator. 

But  mycritie  docs  not  like  the  nolalions  |*|.       ^x.  His 
ridicule,  indeed,  reachca  high-water  mark  in  the  paragraphs  in 
which  he  mentioitt  them.   Concerning  another  notation, 
■dcfiDeU  in  NArtai,  vol.  aliii.  p.  51J),  he  esclaims  " Thna 
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t-urilen  .idcr  bur-Jen,  in  the  foiui  of  new  notnuon,  it  adJciH 
«|i[>nrenli>'  fm  ihe  sole  purjKise  o(  exerciMng  the  faculty  nf 
mcuiot).  '  He  would  vi>t]y  |.ir«'f<^T,  It  wJniU!  appear,  to  wiilc 
«i;l<  llaimlton  wi^' - ',  "»hvn  ".•  :r-|'ftcr.  h»t  llie  uuit 
volume  Ixcomfs  iiniler  the  inliutiici-  c.t  ilic  iuiear  operator.' 
Hul  lhi«  co'ntion  iv  (.nly  apjutenlly  compile*,  since  the  m  rc- 
ijuiies.  explanation.  Moreover,  if  a  strain  were  givsn  in  what 
llamillOD  call*  the  staniUrd  irinoaiial  lorin,  to  write  out  the 
fonsuU  for  ibc  ui>ccai(>r  OB  turfacet  io  that  Ma^ard  rorm  by 
liw  ueoftlic  espfCMHm  ini«kl  requiie*  it  teems  lu  me, 

ten  (if  Bol  filk))  ikta  ttw  «fbrt  of  xtmrnBHf  mA  oi  m^eauiiy, 
wbicii  w«R)d  be  wqaircd  for  Ihe  luae  pwpoic  with  vhe  u*e  of 

1  KMur  here  rt  niitk  tbul  Prof.  Tnl's  leitcf  of  endonemcnt  of 

Pfof.  Knou  s  pacer  afford*  a  ctriklDg  illuilratioo  of  the  eon- 

vcniincc  md  llcxilnlity  nf  a  nol.-itioti  entirely  annlojj^iis  (o  ♦ ; 
vi/.  ♦  ;        He  gives  the  foiin  bffffj  to  ilJuitr.itc  the 

advaiila^c  of  quiitciniuoic  aatationt  in  poiot  «if  fareviljr.  If  I 
aodtrstand  his  notation,  this  h  what  I  should  witte  v«r  :  Vrr.  ;  I 
lake  for  gtaiucd  that  the  --uffueH  indicate  iha*  v  apjilios  3.>  >liJ. 
fcrcniia)  operator  to  a,  and  v,  t  *  <r,,  a  and  tr,  bein|{  reaily  iden 
tical  in  mesning,  as  alto  v  mv\  v,.  i  It  will  be  observed  that  in 
my  notation  on«  dnt  uniie<.  lii  tnuliiplicaiion  the  two  vS,  and 
iheolh'r  the  t*.>  If'-.,  an  I  th-st  I  am  able  tO  leave  cai.h  v  wlutc 
it  naui'-^lly  bi  lun^s  iis  dilfrrenii  il  operator.  The  i|«aterrjioniil 
cannot  d^*  ibi-,  bccsus-:  the  V  .in  !  a  Cnnnot  be  left  ti-fgctlu-r 
without  unitiiig  to  I'jrm  a  r,iiaif rnion,  which  i»  nut  at  all 
w.-.nicd.  Mi>ti-i>\cr,  I  liin  write  ♦  foi  and  *  :  ♦  fdr  Va  :  Ttf 
The  •luitcrniijni-t  also  u-c<  a  i^.  wbi^h  is  practically  i<!cn:i;al 
with  111)  ♦  St.:  thf  o|>cta  or  wliic'i  c«prt-(.ics  the  rcla:i..n  be 
Iwecn  '.'a  and  but  I  do  not  s.e  huw  I'rof.  Knot;,  who  1 
*ujJi'<i>e  ciisltlsv>  ♦  :  ♦  a>  iiiiith  as  ♦  »  ♦>  would  cxprci'r 
SW|  S(r<T,  in  leniis  iif  tliii  i^. 

Ii  15  tha(ac;eiiilic  of  Tiof.  IvnoU'»  view  of  the  subject,  that 
in  tran^i.itinj;  into  ([ualernionic  fiom  a  dyadic,  or  opciaior,  as 
lie  calls  11,  lie  add*  in  tacli  cai-c  au  "pe  and.  In  many  cases  it 
wouM  lie  dirlicull  to  maUe  the  tianslalmn  without  ibi'.  liul  it 
is  i^dcii  a  distir.ct  adv.iritajjc  to  l>e  able  to  (;ive  the  operator 
wiiho.it  the  r>[)ei.>n<l.  I'or  ex.nni;ilf,  in  !mii  latin>{  into  qiiatcr 
nionic  n.y  d)RdiL  or  o|H-ralor  ♦  ■  p,  he  adds  an  ojierand,  an  I 
e^claiiiik,  "  I  he  old  thing!"  Ccrtaioljr,  when  ttiis  cxptctiun 
i>  ap^divtl  to  aa  u}i«raDd,  there  i%  do  advaDta|;e  (and  ou  du- 
advanittie)  in  my  notation  as  ooaipwed  with  the  qmieraiook. 
Bill  if  Ihe  qnaieraioDUl  wi!>tied  to  exftreis  what  I  would  wtite 
in  Ihc  fgrn  <#'<p)''^  or  or  {*<it\,  or  (+x>>)x)  he 

would,  I  ilunk,  find  the  opcraad  very  much  in  the  way. 

J.  WlLLAitl>  GlUUL 

On  Secular  Variations  of  our  Rainfull. 

In  slud)ing  ihc  rainfall  of  this  coiinlry,  it  is  instruclive.  1 
think,  to  cnmi  are  a  nunit>cr  of  curves  for  <ii(rerent  pLices,  and 
a  I>jn^  !cri'.f  of  years,  all  smoothed  by  means  of  five  year 
averaj;o!i.  In  the  c.a,sc  of  pbices  nut  too  far  apail,  one  in.-»y  then 
recognise  a  contiiion  type  amid  some  diven>ity  of  detail,  ftul 
it  b  not  easy  to  trace  sucb  "family  Iii«cnc5!."  between 
oupret  for  the  west  of  Scotland  and  the  cam  of  England. 

The  eait  of  E:igluid  curve*  lecin  to  conform  to  the  general 
Uw  mffinsed  by  BiUclmer  for  ihe  greater  pait  of  the  globe,  v'u. 
cold  Mid  wet  period*  altennting  with  warm  «nd  dry  ones  u.  in- 
lervnit  of  about  35  yetn ;  to  that,  taking  recent  yearly  there 
wa*.  in  mr»st  placeii,  a  rainy  period  between  1S41  and  1S55,  ami 
again  beinee  i  iS;!  and  tSSs,  wLtle  a  dry  pciicd  occurred  be- 
Iweea  1S5&  and  1870. 

In  the  accompany  1 1  ig  dirgram  are  shown  two  cast  of  England 
airves,  one  ft>r  V.3<  Aiii;liA,  uivinj;  mainly  ihc  rainfall  for 
Dickk  lmrj^h,  in  Noifollc,  contin'icd  fjr  about  17  years  by  that  of 
Nomich  (atcordin,^  tn  A'  'i  /'j/rt/j//),  the  other  for  Ito,ti>n 
(from  Ihe  >ame  work).  Tlics*:  curves,  it  will  be  noted,  dip  down 
Jroin  a  lelalivc  maximum  in  the  early  year  ,  1843  and  1?47,  and 
riie  .ti>nin  to  maxima  in  1S77  and  iSSi. 

Some  r.iinfall  sla:istics  for  Oviedo  were  recently  jjiven  in  the 
,M,/t,'i\  \\'.itif  Z.i/s:/i/iJ/  (Fe\,  1S92,  p.  71;.  This  is,  it  in.iy 
be  Well  to  !<tale,  a  univerjily  town  in  the  north  ol  Spain,  capital 
of  the  province  of  A«turla<,  .tmi  about  10  milea  ffom  the  coast 
of  the  Uay  of  Uiicay.  Now,  ihe  smoothed  curve  of  Ibis  place, 
from  haaaforn  dinioctly  opposite  I othoicjutt  eooMdered 
(»%  ibe  diagram  ahewh').    It  rises  to  a  maaimam  in  1S64,  goes 

>  Tbv  vtrrwAi  i^xtti,  r'c>'i  .^iii  icfi,  .-irc  iioi  M  be  taken as equlvalcBt. 
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d.>«n  to  a  minimum  ii.  1X77,  afier  «hich  u  !;scs  again,  reaching, 
peihaps,  another  maxi-;  >jn  m  i^!i7, 

Ih:*  oi<po>i:coess  in  liie  vauaiion  of  rainfall  appears  10  merit 
ailenlion.    How  is  it  to  i>Q  explained  ? 

One  of  liic  laukt  ioleieaUDg  lueleuroto^ical  facU  biouf^ht  to 
light  in  fcoeni  years  is,  that  the  depMa«ion>  which  cone  over 
from  the  wcsl  do  not  lake,  as  it  were,  a  random  eouisv,  but  tend 
to  follow,  with  more  or  leu  fiequeocy,  certain  well-defiaed 
l>.-itbs.  The  cotmcof  several  of  ibese  paths  ha*  been  indlcaicd 
by  Van  Beblicr,  who  Iia8  nude  a  spcciai  siu.iy  of  the  siibjeC. 
.Some  of  the  paths  are  known  i">  »bifi  in  ilie  cnuise  ol  ihc  )ear, 
luivin^  a  ilitU-tenl  direction  in  midsummer  fioni  wl:.-it  ihey  have 
in  midwinter.  And  iheie  can  beliillc  duubt,  ihou^b  :he  mailer 
ij.  still  obscure,  iba"  the  )i:i'h»  slii't  in  successive  yiar-.  Ihe 
padii  niiiiiii  ted  IV  and  V  by  Van  licbber,  are  s.ii<l  ui  have 
shificd  in  the  yeais  187910  1S84  5  (rom  a  more  maminie  to  a 
Unite  t  ouiinrnia!  position,  and  Lang  conr.otti.  with  itiuanob 
iervevi  vaciati  m  in  l-c  rate  of  navel  ol  lhundcr*torni*  in  .''outi-  (itr- 
many  t^ce  AA/./ti/i.,  .Nov  ,  lXi>l,  j>.  |6S],  id  J.Ueraliii  i rr  ,.  Such 
shilling  i»  very  (  ridiably  accouipanieil  wiili  varialii>n<  ol  rainfall. 
Ilcllii.aon  supiKises  tliu  li>  lie  the  reason  why  in  Spain  a  year 
iliit  IS  wet  iu  ihc  lloilli- west  ji  generally  dry  in  ihe  soulh-caa», 
and  :i4f  vertA  We  wighti  peihaps,  lou^hty  compare  such 
vaiialiuns  to  the  cwof  a  man  walcnrLg  a  lawu  wi.h  a  i;%r«len 
base,  and  diicciitig  the  jel  of  spnty  now  on  one  title,  now  on 
the  other. 

I  do  not  know  whether  any  n(a;^inn  of  ibis  nature  l>  applic- 
able to  the  case  before  u»,  or  whether  some  other  and  bMler 
eaplaoaiion  may  lie  forihcoiiun|>. 

Ovie<lo  is  nL>i,  apparently,  meludrd  in  liutclncr's  dam  for 
etiiinattni;  Spanish  lainfall  i  and  it  is  to  be  noud  that  be 
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regards  the  north  of  Spain  as  conforming  to  hi<  thi'ty-li«e  yean 
law,  while  southern  Spaiu  t*  reckoned  exccplionnl. 

ItHnkni  r  lias  tWO  cta^ses  of  excciitions  :  the  "  pi  rnianen'," 
ill  whiib  ilic  cmves  are  opposite  to  (he  noiin.nl  ■,  Iirliird  and  the 
Atlantic  islands  bciPR  examples),  and  the  "  tcmf.MiAry,"  in 
which  there  is  conformity  to  the  rule,  (or  a  lime  :  then,  (Uirintj 
some  luklr.",  ihere  come  irreRular  varliilions.  To  tbi»  latter  class 
are  rclegmed  »o«th  anil  roitidtc  Spsin,  Mediierrane an  l-  ianeo. 
West  England,  and  StolIii;i  ;.  iilli  l-  iui  view  le^.ttilmu  the 
north  of  Spain  i-i  correct,  how  Comes  it  that  the  IJviedo  curve 
h  i  :t  Lharacter  indicated«  ubidi  ia  apparently  tbal  of  Ihe 
fjcmiai'eril  exceptions 

In  discussions  on  the  subject  of  sanspot  toAucDce ou WBailier 
one  sometimes  beats  the  opposite  chatacter  of  weaiher  in 
dinetcni  r^ionsufsednsadiifiailljr  in  the  way  of  accepting  such 
influence.  Thuh  io  conneetion  with  a  i>sperrrad  by  Mr.  Sooit 
t  .  the  Royal  United  Service  Institution  last  year  C/onuimT/,  May, 
p.  510)  1  find  him  itmarking :  "  It  is  not  possible  to  say 
whether  »f  not  the  mete  fact  of  our  having  very  wet  OC  dry 
weaiher  is  due  to  the  sunspot^,  when  our  neiuhliouia  not  very 
far  off  arc  having  exftctly  the  coatinry.  .  .  .  I.asl  summer 
everybcwly  was  abusing  the  weather  becauie  of  its  wetness.  I 
myself  was  (hen  living  in  the  lilack  Kore«,  and  we  ha  1  four 
days  rain  in  eight  week*.  Whii  ''i  1  :  tl.i  sc  conditions  depc  irle  l 
00  the  snnspots  ?  Was  it  my  fine  weather  or  was  it  ihc  rum 
here  '!" 

With  all  deference  to  nn  tsccHcnt  authoriiy,  ard  wilhoiit 
offering  an  opinion  u|  11  iln  |  :  itii  .dar  cases  cited,  it  feein»  to 
me  aot  im).oii«ible  that  the  inliuence  of  ilie  iolar  cycle  might 
bft  mnnifcatcd  in  an  oppotii*  ancoes»ioo  of  effects  io  diUneni 
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regioni.  SappoM,  t^.  tbtl  in  tome  rtcidtt  the  nlaTtll  la  t  kmg 

«eries  of  years  Taricd,  not  as  in  the  cases  above  coa$i()ered, 
bat  in  a  certain  regular  correspondence  with  the  siinspot  curve  ; 
and  in  another  regioo  (perhkpi  fnrUitr  looih)  ia  opposite  cor- 
re<pondence  ;  also  that  tbcMvarialiainifieratnoedl  to  Hie  shifting 
of  a  depression  path.  The  opposite  correspondence  woatd  obviously 
not  be  a  good  reason  for  denying  tun«pol  influence,  but  rather 
corroborativa  evidence  of  inch  influence,  .\gain,  it  will  be 
.-idmitied,  I  think,  as  ciini-eivxhle  that  we  might  find  certain 
great  anttcyclonic  systems  to  vary  in  position  or  extent  with  the 
sun<[ir)t  variations.  Suppose,  then,  an  anticyclone  which  lay 
over  a  region  (<»)  at  the  time  of  minimum  sunspots,  wefe  mnve.i 
in  a  given  ilirfi;i|i>n,  ■s-x'i  ti  juhwards,  so  that  it  came  to  cover  a 
region  {b)  al  the  maximum  of  sanipots  and  that  it  returned  to  n 
by  the  next  niaiaum.  In  that  case  a  place, in  the  sooth 
part  offc^n  «,  would  have  hich  barometer  at  minimum  sun- 
ipoti,  whtle  a  place  ia  tha  nana  peit  af  legion  b  would  have 
la*  tMiwaeter.  Aad  at  tha  OMifannof  nuspoit,  on  the  other 
head,  the  two  pUcca  waaMagiiJa  have  oppoeiie  condiiions  of 
pcaMBic  (to  eaa  othei aad  to  llMfinl).  Theteare  come  out  of 
maay  asMCte  of  the  natter  which  leem  to  me  10  render  doubt- 
U\  the  amnaatioa  that  tf  iheiolar  cycle  influences  weather,  it 
cannot  produce  an  opposite  succession  of  effects  in  difTerent 
(even  neighbouring)  regions. 

Ti)  rev:T",  for  a  mumrnt,  to  the  shifting  of  depression- paths, 
tnirftil  It  n  )■.,  in  some  ca^cs.  acc  lunt  for  certain  changes  ob- 
serve) in  the  iclaiive  pri)|iortiiiti  f>f  different  wtrjil  riirPcti'^Ti?  ? 
SupixKi-  <■  ;-.  lli.->(,  l>y  the  5h;rurnj  uf  a  path  a  li'.tlc  souihuar'U. 
•  pla:e  which  has  Iwcn  lor  >ome  yci'»  in  lis  southern  l>ortii*f 
comes  to  \\r  in  ihe  n  jrihiin  Notiler.  might  it  not  thus  come  to 
have  mare  easteily  wind  an  I  lets  westerly  7  A.  B.  M. 


The  Non-Inheritance  of  Acquired  Characters. 

Dr.  \Vali.acb,  in  a  letter  which  appeared  in  Na^  l  on 
July  20,  aaks  for  the  opinion  of  naturalists  as  to  the  in* 
lerpretuioa  of  cettaia  facu  bearing  upao  the  qieuion  of  the 
"  «•  ■•tahcrilanoe  of  Aoi^iad  Chanaten,"  and  as  I  have  given 
OMICh  tlM>n|{hl  to  tbeauhject  I  vcatnrt  to  offer  my  opinion. 

(n  two  papers  published  in  Natural  Sriente,  v  >l.  i.  (1S92),  I 
set  forth  at  some  length  a  theory  of  heredity  which  has  hitherto, 
so  far  as  I  am  aware,  met  with  no  puMic  criticism,  an<t  which  t 
believe  sets  (he  question  at  re<l,  not  by  establishing  the  views 
of  either  of  the  rival  schools  associateH  with  the  names  of 
Weismann  and  Lamarck  respectively,  but  by  showing  that 
another  interpretation  is  piu-,ihle,  Jinif  one  which  while  fiinli- 
meni-i'ly  opposed  to  botli  of  iheso  makes  il  p  issihle  that  there 
may  be  some  trash  hidili  n  in  the  alinoit  ircaninp'ci^ '.lalcmenis 
of  the  \Vei«m  ini.i.ins  an  i  of  the  I  .amarckian^  ahi;c. 

Till  "hpfi'  liiy  "  1- dL-l'ined,  and  nil  »e  know  eT.ic'.ly  »ha' 
we  mean  liy  "  inhi  ri'ance  oi  cliaraclers  "  (h.-  ilicy  "  ai:;piir<'ii 
9t  "  bUstiigeiuc  "j,  a  ii.  Uicksi  t<.>  atguu  a»  to  whether  cturac* 
ten  are  "inherited  "  or  not. 

Is  the  word  "heredity"  an  abitract  noun,  the  name  of  a 
qaalitjFi  a  wtt  of  aMfpiilied  "fanilHikeDet*."  of  it  itaot? 
Thaw  who  write  af  heredity  ate  too  prone  to  speak  of  "  here- 
dky"  at  if  it  wcve  a  force  «r  combination  of  foroet  pradndai;  an 
^ ;  H  an  "iahcreat  teitdeflcy,"io  retemhie  pareate  or  other 
si'in  which  it  it  perhap<  not  unfair  to  compare  to  the  "  in- 
rnt  tendency"  of  a  watch  (o  tell  the  time  or  of  a  weather- 
eock  to  p  int  10  the  south-west.  There  are  those  who  even  speak 
of  it  as  being  "  latent "  for  a  lime  nnd  (ben,  owing  to  some 
unknown  cause,  "springing  into  activity  "  anew  and  giving  rise 
to  what  we  call  "atavism."  Kvei  "atavism"  is  not  infre- 
Hiently  npiVL-.-i  of,  if  it  were  of  the  na'urc  nf  a  force  or 
cumbina  i  m  forces,  comparable  to  a  "  latent  tendency," 
which  after  lyini^  " dormsini "  ur  "latent"  for  a  time  in  a 
weathercock,  saddonly  spimss  into  ne*  aetlvtly  and eaam  it 
to  point  as  of  old  to  ihi-  south-west. 

It  appears  to  me  that  if  we  otu'i;  ^jra-ip  th;  i  ii-i  iha'  "  here- 
dity" is  the  name  of  a  4ii.iltt)r,  2  )>Ariickiiar  kind  of  "  iike- 
aeet"  or  "eiailarityi"  and  nothing  else,  we  shall  be  Mired 
fmn  auicb  aeeleit  diieassioa  of  orapixitioos  which  u«  iattin' 
•ieiUf  afaaoct,  if  aot  qaite^  laiaaia  jian. 

Arimia  tatinm  ie  the  eoltective  nane  gtvea  to  a  hufe  nna« 
her  of  fodivldaelt  which  have  certain  character*  in  common. 
It  woald  lianttjr  eeem  to  be  necessary  to  suggest  the  probability 
that  this  pusvAiion  <>f  many  characters  in  common  it  due  to 
the  action  of  Natuial  Selection;  that  each  new  individual 
possesses  the  characters  in  qg^f^t^gn^j  by  virtue  of  the  fact 


NO. 


Ie  or  not.  BxpniiMBt  hu  ihawa  that  thaeoanitatioa  of 
:  tpedn^f.  MiiiiMi  hat  io  little  chaafed  that  it  itill  hw  the 


that  Natarai  Selecdon  haa  led  to  the  production  of  indhilaala 

possessini*  the  power  to  produce,  under  given  conttaat  CM' 
ditions,  eggs,  which  by  virtue  of  their  cons'itution  will  daealap 
under  given  condliiona  into  adalta  paaicaiiag  the  chanctera 
which  natural  selecthm  haa  rnrndu'  tim  tM^IUMt  laadaved 

nearly  constant. 

Il  h-iH  l>een  found  that  this  same  constitntinn  doei  n  i; 
neccsiarily  lead  to  the  same  serie«:  of  devetopmeatai  chantir-s 
iimitr  fl  'ifi  (i>nJili^<i:i,  and  that  in  slroni^  brine  the  eggsdevclop 
into  animal^  which,  though  capable  of  living  and  multiplyinsj 
under  ihosc  conditions,  differ  in  form  from  the  ancestral  A. 
.//mj.  This  new  form  has  no  more  riiiht  to  rank  as  a  species 
than  has  a  "worker"  hee  whose  a  Uitr  firm  differs  ftoii  that 
of  its  parent  merely  on  account  of  certain  coaduion&  lu  which 
it  is  exposed  during;  ilevelopment. 
It  appears  to  me  to  be  abtaid  to  aak  whether  the  "acqaired 
"  of  tha  aa-eatlad  AiimiH»  MUkmumU  aw  iahesit- 

able 

the!_ 

power  to  piadiioe  eni  which  oadcr  one  tei  of  eonditioas  develop 

into  .-f.  talina  and  under  another  set  of  conditions  into  A. 
MUhausi  Hii.  The  average  constitution  of  the  species  has  not 
varied  :  it  still  produces  ova  which  will  develop  into  either  A. 
tatitM  or  A.  AfUhaustnii,  according  to  the  conditions  to  which 
it  is  rxpfMed.  If  we  look  upon  the  species  as  a  whole,  it  is 
not  too  iniich  to  say  that  it  exhibits  ho  acquiriJ  chaiafUrs.  If 
hred  in  strong  brine  ihe  iinlivid-.tsN  of  many  generations  are 
alike,  having  been  moulded  by  like  inllucnces,  intrinsic  as  well 
as  ettrinsic.  If  the  ettrinsic  inllaencc>  chan^'-,  new  in  lividnals 
differ  from  the  old  cine«.  simply  because  the  constitution  of  the 
individuals  as  well  as  that  of  the  species  is  such  tiiat  under  the 
new  condiiii'ns  the  ■ievdopmenial  changes  occurring  differ  from 
those  which  would  have  occurred  under  ihe  old  condiiions. 

Whether  this  is  tiue  of  all  species  and  vodei  att  conilitioot 
consistent  with  life  aod  multiplication,  or  b  aol  tiaeoftome,  ia 
a  matter  fine  esperiaaent,  and  caa  sever  be  decided  by  argument. 
The  eaperincM  hat  beoi  made  bf  natwe,  aad  alto  by  man  in 
tha  caaa  of  Amtfytiema,  and  with  a  result  in  exact  conformity 
wUh  Ihe  RRdt  in  the  case  of  Arttmia. 

The  csperimrnt  has  also  been  made  with  whitt  mitt  in 
Frcihaig,  and  it  has  been  conciusively  shown  that  under  con- 
stant conditions  the  characters  of  successive  generations  are 
constant.  One  element  of  the  environment  in  one  series  of  cases 
was  Prof.  Weismann  armed  with  tools  for  amputation  of  the 
the  tail*  of  the  young  mice, /'u  a  ■letermination  to  amu  i^ate 
those  tails.  So  !nng  as  this  remained  a  con-latr.  facior  IQ  the 
environment,  so  long  and  no  lonjji-i  did  ihe  taidcssnei*  o(  the 
adull  niire  remain  a  constant  chaiacitr  id  the  s|>ecirs. 

The  I'esan  species  of  Saturma,  so  lon^;  as  the  endusivc  sup 
ply  of  J u^Utti  n^iit  is  a  constant  factor  in  the  environiacni, 
may  or  may  not  have  a  constant  group  of  character!.    That  is 
a  matter  for  experiment:  but  innumerable  eapefimeotii  called 
ectively  "  dooicitiealiOB,"  have  ahown  that  whauver  aHect 


collectively     aoiucHiaHnnit    a>vc  viiwwh  uwv  wimhw 

changes  of  certain  delalla  of  the  eavifiHHncat— sach  a»  loni^ 
laay  na«e«  ilia  anapention  of  natarat  aelaelioa  will  in  the  laac 
mn  lead  to  iaeomtaacy  of  all  thoie  eharaeten  whieh  arc  tc* 

lievcsl  from  its  restraining  influence. 

If  anything  has  ever  been  rendered  certain  in  biology  by  pro- 
longed experiment  and  observation,  it  's  the  fact  that  specific 
characters  are  mainlained  constant  b^  jtUdum  anJ  by  that 
a/am.  I.ong  continued  selection — natural  or  artifti^ial  may 
produce  a  Feeming  constancy  of  characters  (k  vj,  ;r  ,•  aJt 
"  hrrtJity"  \),  but  in  the  !f>nR  rr.n  this  constancy  will  vanish 
when  the  particular  selection  wliich  haa  iadflCCd  It  hat  beta 
su«t>ended  for  a  suftjcienily  Ion,;  yxi'^L 

The  discusssion  upon  the  "  Inhen  Ance  of  .\cquired  Ctiaia:- 
ters,"  (hmigh  i?  ha*  !fd  to  many  v.iUable  results,  has  htcD 
throtifjhout  little  tr.orc  than  a  ijuil.  'lr,  for  in  the  whole  dis- 
cussiuji,  »s<  far  as  I  am  aware,  itic  meaning  of  the  woid 
' '  inheritance  "  has  never  been  dcfinesl.  Most  cif  the  diipalaata 
appear  to  use  the  term  as  the  name  for  the  aetlaa  af  a  force  «r 
axnbinatioaof  foma,  wliioh  a>nie  have  called  "haiadtly"— 
a  force  or  iaiaeace—ehher  etmple  or  oamplex— of  which  it  it 
perfectly  lafe  to  deny  the  existence.  There  is  no  such  ihiHg 
aa  heredity— heredity  b  only  a  quality,  a  likeness  or  similarily, 
and  nothing  more.  That  likeness  of  characiets  is  timply  and 
solely  due  to  the  likeness  of  the  influences  which  have  produced 
the  like  characters,  and  pre  cmincai  amniigsl  those  influeicci 
is  natural  selection,  though  ex-ery  factor  of  the  enviinnmen'  has 
also  had  iu  pari  to  play.   So  long  as  those  like  iaflueuces— 
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extrinsic  anil  imrtoxic— rentain  like,  »o  long  am!  no  lunger  tly 
ilicir  t  ili.-c!s  remain  constaril.  V\  h.-iE  effects  a  chaiiv;^  in  those 
iiillucLt«.c^  m^iy  produce  ex(>ettmei4t  and  observaiiuo,  and  these 
alone  can  determine. 

For  thousands  of  generations  certain  characters,  such  as 
bUndiicM  and  winfliiacit,  aod  enomoot  nw  of  hMd  tiad  of 
jwn,  and  complal*  afattaoe  of  all  poww  of  — ItipiMcatfaii  cither 
direct  or  iadircct,  cfthcf  tcmal  or  aitciMl.  !»«•  f«nMiMd  «ob' 
•tavi  in  "tetdicr"  temitci.  No  soldier  Mnsile  Im  m 
tnaiked  leseinblancc  to  anjr  one  of  its  ancestors.  Yot  aoell  h 
like  every  other  "soldier,"  and  that  likeness  is  "heredltlT'" 
Its  characters  have  not  been  "  transnaitte*!,"  for  no  ancestor 
ever  possessed  ihcm.  Like  conditions  in  successive  gene- 
rations lead  to  like  results  one  of  which  is  the  production 
of  a  fairly  constant  proportion  of  neuter  "  soldiers  "  and 
*'  workers  '  devoid  of  any  power  of  reproduction.  Those 
"  like  conditions "  in^ludt  a  cor-slant,  or  ntnly  C'lnstant,  struc- 
ture of  the  males  and  female*,  alU«U  tii<:  iKilymurt'luMn  extends 
to  '.hesc  a;so.  The  recurrence  of  tho-e  like  con  ditions  has  been 
delerniireii  iiy  natural  selection,  and  is  sttU  mainuinerl  by 
natural -i-lrc'ion.  To  apply  the  term  "  tr.in<.mi's->irjn  "  m  sticli 
a  case  would  be  not  more  absiud  than  in  any  uihcr  ca^e,  ^u^i 
poMiig  the  word  to  be  used  in  iu  Uteial  aenie,  for,  though  the 
Mldier  in  eveiv  case  derive*  iladufacten  from  a  line  of  ancestors 
oxteading  back  10  naoM  pniods,  not  one  aiuesior  m  which 
IIbo  hM  pQneiied  tboio  dumotcta ;  jrct  their  geugia^hical  dis- 
tribotlon  at  tht  present  limt  ahow*  that  the  cbaracierc  of 
"•oldiei*  "  are  of  remote  aniiqnily.  This  oonslancy  of  chwac- 
ten  in  many  generations  apteart  to  be  identical  with  the 
phenomenon  called  "  inheritance." 

Heredity  then  is  a  likeness  of  effects  due  to  likeness  in  the 
causes  producing  them.  The  likeness  of  causes  has  l>een  pro- 
duced and  m.itnlaincd  by  n.imt.il  ftlccioti  nclini;  under  fairly 
Consl.in".  cor  litn'ns.  '"  1  nlieiilancc  '  is  .1  n.niit:  jjiven  to  the 
operaiion  uf  an  iuQuence  which  has  no  existence  in  oatare,  The 
sooner  w  e  ce.i^c  to  «*•  lh«  mud  altogether  iht  belter  h  will  be 

for  oar  science. 

"  I  iiliL-!  iunce  of  .iC  )  1,1  ire  1  clut;»cter^  '  i>  a  mere  chain  of  w  o:d> 
correiated  wiltt  a  cham  of  loose  idea^,  l>ut  v.o:  correlated  with 
any  natural  objective  plwnOHieaoo.  1>>  assert  ii  .is  a  fact  is  as 
futile  as  to  deny  it.  C.  Hkrbert  liCRsr. 

Owmi  CoU<tet  HaiKhMttr,  Jaljf  a(. 

Bcblaocjmmm  PacOlm. 

MaV  I  dli«et  Tonr  attention  to  a  rather  serious  error  cottained 
la  the  review  of  TfcM'e  paper  on  EthiH^cyamm pmhUhs,  which 
apMored  ia  mar  aimbcr  for  Angokt  j? 

Yonr  KMcwer  statca  that  "not  the  leait  brilliant  and  lar* 

reaching  "  of  the  advancen  in  our  k  no  wiedge  of  Ecfaioodenn  mor- 
phology, made  in  the  year  1891,  is  the  diseovery  by  Brooiti  and 
Field  of  the  primary  bilateral  symmetry  "  of  'he  water- 
vaacnlar  system  "  of  Asteriaji. 

Had  such  a  discovery  been  really  made,  it  would  no  doubt 
have  justified  the  epithet  applied  to  it  by  your  reviewer  ;  but, 
in  the  lirst  place  it  was  not  made,  and  in  the  second  Met*dtm- 
-.otT  bng  ago  (>oinied  out  such  a  priotiy  bilateral  ayntmetry  in 
the  embryos  t»f  Amfhiura  squamala. 

l-  i'  lii  «  p>i>rr,  containing  the  results  of  his  own  and  Brooks's 
work,  apjirnie'.l  in  the  Quarttrly  fimtMul  vt  \fitnf tropical 
&iem<- iuT  ifiijz.  In  it  k>;  ^wn  an  I'.ci.-ijunt  of  the  dcvdfjpmcnt 
of  the  l.uva  uf  A3>ucms  ;  l^ut  in  the  oldest  stage  which  tie 
describes  (Aert  is  ho/iu yii  a  tract  of  tht  water-vatiu.'.tr  y,,'/m. 
lie  (Irsciibes,  it  is  true,  in  larv;e  of  a  certain  size  a  right  as  well 
as  a  left  madrepofie  pom ;  t  .u  is  .ill  "  echtoologitia," it  n  10  be 
boued,  know  by  tbia  tlar,  the  pore  is  prinarily  related  to  the 
eoHOHit  aod  only  eecoadwily  enlen  into  ooenecUaa  witb  the 
water-vaienlar  tyitem.  Funher,  FMd  dialinctly  etatce  that 
ca<es  of  a  double  pore  had  been  obserred  previoosty  fay  oontl* 
nental  zoologists,  but  rrgarr'ed  by  them  as  patbokigieal ;  and 
the  chief  point  ia  Field's  paper  is  the  very  probable  theory  put 
ftacwaid  njr  bin  that  such  cases  coostitnle  a  distinct  stage  m  the 
onlogeoy  of  the  uioMil.  £.  W,  MacBuds. 

SSoolegicBl  Laboratory,  New  Mu-enm*,  Cambridge, 
August  5. 

On-  Tt  f^nin^  to  my  draft  note*,  which  I  happen  to  h^ive  kejif, 
I  timl  in  ]il.7ce  of  the  worrls  "water-vascular  *y»teiri,  '  ri.iotc.! 
by  your  correspondent,  *'  pore  canal  avstetn  "  ;  and  I  do  not 
deny  that  I  shouM  h.ivc  lone  better  bad  I 
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changetl.  1  fail  at  the  s-ime  lime  to  ste  thut  the  "error" 
complained  of  if,  in  its  place,  .-li  icrious  as  my  critic  would 
imply.  No  one  who  attempts  to  do  hti  duty  by  the  colu».iixs  af 
biological  literature  w  ould  fail  to  be  familiar  either  « ith  the  work 
of  the  anthofs  whom  he  cites,  or  with  bis  own  recent  beginning 
in  n  kindred  direction.  Admiuieg  the  diimi  of  one  ud  all, 
the  woik  of  Field  appeared  to  me  to  pnt  the  pralmbiUty  at 
stake  opon  a  nmch  brmer  basis  than  that  of  hi*  pwdeeeWQW, 
end  It  was  for  that  reason  that  I  empbasiied  it.  If  t  err  not,  a 
journalittic  notice  ia  not  a  thing  to  be  hampered  with  nime« 
and  details,  es^eially  when  written  with  the  dual  object  of 
directing  attentioa  lo  a  really  admirable  monograph,  and  of 
endeavouring  to  promote  an  amicable  spirit  of  brotherhood 
among  workeis  in  Kieoee,  such  as  we  to-day  very  mnck 
need.  Thk  Wmtm  or  TH«  MottGI. 


The  Supposed  Suicide  of  Rattlesnakes. 

Tm  letter  of  Mr,  l.iiwatd  .S.  Holden  on  this  iut'iec!  is  M- 
Iremcly  inlcrestin);,  l!  appear,  that  he,  like  other  individaals 
who  have  imagined  ihit  they  have  witnessed  the  suicide  of  scor- 
piua.s,  bat  failea  into  the  error  110  com  non  in  the  interprct.ition 
of  biological  as  di-tingmshcd  Inmi  aSioloyical  jjhenornena  1  of 
staling  his  infereriicc^  iiaU  U^UcL  am  (iiuugii  ihcy  were  ubserva- 
tions.  1'he  "instance  which  occurred  before  my  eyes"  (to 
quote  his  words,  which  re.i>iad  one  of  the  old  herbalist,  Gerard) 
was  simply  that  of  n  make  biting  itself  when  imprisoned  in  a 
jar  of  water.  That  the  Uo«  was  ^  delibcnite/'  ioteoiional." 
and  of  **tKkMM  uumm"  it  pen  ^ecnlntintt^-«id  nothing 
occurred  Wore  Mr.  HoldcB's  eyes  to  wemnt  bn  entertaining 
such  a  notion.  Had  Mr.  Ilolden  been  aware  that  the  jioison  of 
the  rattlesnake  has  little  or  no  effect  upon  another  rattlesnake, 
nor  upon  the  individual  fitom  which  the  poison  is  furnished,  he 
would  probably  have  been  lets  ready  to  conclude  that  the  bite 
was  one  ol  suicidal  purpose.  He  would  then  perhaps  have 
inquired  as  to  the  depth  to  which  the  bile  penetrated  into  the 
li^sdps  nf  the  sn.-ikp,  and  how  far  such  n  titperficial  ht;e  .f*  a 
!sn,)kc  can  inilicl  upon  a  part  of  ilso*n  body  is  liWriy  (;n  the 
absence  of  any  puisonoas  action)  to  he  seriously  injiit,o,i-.  to  the 
»nake. 

In  this  cise,  as  in  that  of  the  scorpion  conliocd  in  a  hcry 
circle  (expcriiiif nially  studied  l>i>ih  by  myself  and  l>y  i'ri)l. 
Bourne,  of  Mailms,  ,ind  rcportcil  on  in  the  Proceeiiings  of 
the  Linnean  Socieiy  and  the  Koyal  Snciet))  thi-  .spasmodic 
similes  of  an  animai  artiliciaily  conhned  and  tortured,  have 
beeut  as  we  clearly  demonstrated,  mistaken  for  efforts  at  self, 
destnictioik  The  biting  of  ils  owa  body  bv  the  snake  may  be 
jasily  compared  with  the  "biting  the  dnst'*  attribnicd  to  men 
wbo  die  hi  hand'to-lMnd  sUnggle.  or  lo  the  biting  of  ihtir  on 
hand  or  arm  by  ubcnltl^  oiMica  when  soflcring  from  n 
paroxvsm  of  anger.  E.  Kav  LASilCKSVtt. 

Oxford,  Aognst  II. 

Imitation  or  "Inttinct"  by  a  Male  Thrush? 

O.N  the  evening  of  July  19  a  yoiing  thrush  was  caught  in  my 
conservatory  and  placed  in  a  large  outside  aviary.  1  he  fullow- 
ing  liioining  1  observed  the  parent  birds  fcedintj  the  youn>;  one 
through  the  bars  with  worms.  In  the  satnc  aviaiy  there  had 
been  for  more  than  ter.  j'ear^  a  mtile  thni'-h  which  h;id  been 
captured  wlicn  quite  youni,'  .and  had  never  l>ecn  mated  or 
troubled  with  family  carc-^,  tin  ohst-ivmj;  ihe  parents  of  the 
young  bird  feeding;  it.eir  o'Kprin^;  he  at  once  followcii  ihcit  vt- 
ample.  On  putting  some  bread  and  milk  mla  ihc  aviary  he 
flew  down,  took  op  a  pteoe  and  tried  to  iodacc  the  young  bird 
to  open  its  beak.  At  fit>t  the  yonng  thrash  appeared  to  be 
nfrmd  of  aeocptitig  food  from  the  ibstcr4ather.  bot  ahcr  aoote 
peinuiion  it  allownd  htetf  lo  be  fed  with  bread  and  milk,  hemp 
seed,  and  other  lood.  Tbe  pareitt  birds  tvere  watching  from 
tbeonldde,  and  daring  the  whole  lime  occupied  by  ihe  old 
male  in  feeding  their  progeny  were  aUoirying  to  introduce  food 
through  the  bars  The  day  after  (July  21 )  the  parent  bifdsdid 
not  make  any  fuither  atlempi  to  introduce  food,  l  ui  contented 
themselves  by  watching  their  young  one  from  a  tree  close  at 
hand.  If  any  of  the  house-cats  approached  the  aviary  the 
parents  would  at  once  give  the  alarm.  In  the  course  of 
.mother  day  or  two  ihcy  n^irindoned  the  young  one  entirely  to 
tlio  care  of  the  oM  flitter- father,  w  ho  ha-  proved  quite  »oi  thy 
of  his  trust,  as  the  young  bird  is  now  able  to  feed  himself  and 
Is  in  a  veiy  thriving  cocdiii  jo.  The  old  mate  still  iniils,  hoW' 
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-cm,  (Ml  Riving  it  any  dclietU  OiQiriel  he  may  Kiel.  Th'«  obwr- 
Miion  «p(»earcU  to  iite  to  be  of  suCBwieni  interest  lo  rtcord  ia 
your  colun)M<i,  x<<.  the  oSd  male  bird  ceriainly  vx  thit  esse  Imnt 
how  i.j  feed  the  yuuri);  oOC  by  obsefvillK  the  proct:eiIin|>>  of  the 
parcrit  l>ii^!>.  ilc  lu  i  oewrawttd  Bay  yWN^ones  of  hi»  own, 
i»<t  la<i  never  bad  any  oppoftttoity  of  •eeiiw  other  families 
brought  up  in  the  •vtary.  E.  BOSCHXH. 

Ikllc  Vuc,  Twickenham,  Aug.  189J. 

Intrusive  Masses  of  Boulder  clay 

Tl!K  leUcr  yt  Mi;,sr>.  Graham  O.iiccr  and  i.t;wi>  liaiiour 
Upijii  ihc  j;l.iciiil  dc(Kjiiis  nf  lUcchus  M.ir»Si  siijj^csU  the  dc' 
kirabilily  of  uUcfitig  a  word  of  ciuliun  aj;aiiist  tJjc  a-.:iuro(i: jiiti 
thst  biMthier  ctoy  iatercalatcd  bctv\ceti  uvo  beds  of  mck  u 
neccsniil* of  lateraiediaic  a^e.  I  have  r«i>eatedly  observed  in- 
■trvHOHtA  boaldcrc1ayHitoth«triii-.<>ic  inn<Utonesof  Lucashiie 
and  Cheshire,  bal  never  seslriUoe  an  example  si  (bat  dcicribed 
by  Mr.  Arthur  K.  n*crryh)U-e  in  ihe  currcnl  number  of  Ihe 
Oil  laii.ts'  Mus^xHt.  Ill  hi.s  piper  and  the  accDiiijianyioK 
plate  he  show,  h'lw  •  series  of  k'-"-'*'  ^fwi  trioskic  tleiKi^vUs 
wore  displ.^ycil  in  s  trencb  in  stich  n  wray  as  10  give  the  ini- 
ftes-ion  iliat  (h^y  wore  inloi t)eiliivil,  smM.ion^-  iK-inj;  b  th 
liciow  and  a'»'jv  -  itic  .Icp  i^ii*.     .\  minute  cxniina  ion 

ciital.Iibhc'i  llic  fjct  tliat  the  drift  <i'--[>i>sit4  h.id  Itccn  ihtu^t  in 
amon^;>".  the  older  luck's  al(.>:is  a  line  of  wci^iicns  due  to  the 
pre-cncc  o;  a  iie.l  of  luiil.  T.'ie  i:ittu>ion  hml  p-netraled  t  1  a 
dis.ancc  ot  fifty  ym  Ji  from  the  outcrop  of  the  ni.iil-l>ed. 

I  do  not  ju^vicst  ihit'.  Mc<^r>.  0.stc«r  and  Ualluur  liave  been 
misled  t>y  such  .\n  appe.ir.inco,  but  merely  mata  seoiggisu  JD 

jftneia'.  aj^atns.t  falliiiiJ  into  error. 

\Vi-  h.ivc  hcanl  mii  h  of  late  of  floods  and  Other  cat.istrophes, 
even  from  gcQluj;ii>ii  poijciisini;  a  CODsldetable  intimacy  uith 
Ihe  pbeniMvetu  of  tha  fituisb  drift  deposits,  U  wuuid  l>c 
intereuti^*  to  leata  ia  what  way  these  u>jections  of  glacial 
sludjfc  would  be  eaplaiaed  hg  the  advocates  of  delaccs. 

PBKCY  F.  iUMDALU 

Y<tfkshire  Collegis,  Leeds,  Aiiftift  14. 


A  Peculiar  DischsTgc  of  Lightning. 

I  siit>iii  I)  like  to  arid  III  the  many  recent  accotiDti  of  Jight- 
ninj;  discharges  the  following  particulofs of  whicb  I  have  DOtyel 
seen  a'.y  puMishcd  account. 

On  ilic  afiettioon  of  Wetlnesday,  July  26,  during  a  storm  at 
alioul  5  30,  ,T  blue  flsme  was  observed  l>)'  some  of  the  inhabit- 
ants of  Kpping  to  apprrwich  and  shatter  the  chimney  of  a  hou>c 
npon  the  hill,  <x:L'U}jicd  l>y  Mrs.  lUown  and  family  ai  ihe  time, 

Aa  examinalioa  of  the  interior  of  iha  hoaae  shows  the  dis- 
chaige  to  have  passed  chieiiy  by  the  bdi  whfch  are  fu«e<l, 
down  ooe  comer  of  a  room  upon  the  apper  floor,  breskiag  1  he 
back  of  a  ebest  of  drawen  ocir,  and  settiog  the  wall  in  the  vicinii  y 
on  fire. 

On  the  ^toun  l-fl.jor  the  discb  rje  seei«>  lo  have  taken  two 
pmhi  to  earth,  vii.  down  tbc  cornet  1  f  n  :'c  nl  room  \>y  mean'«  of 
some  metallic  damp-proiif  pa|:vr.  .t;.  I  ir:  he  kiichen  adj.icent 
by  mcani  of  v>me  wotxlen  cupdoards,  the  dixjr-i  of  which  were 
BHu'h  broken  and  thrown  acro-s  the  rotim. 

Mrs.  Urown,  who  waii  seale<l  in  the  front  room,  states  that  a 
few  stcomk  before  the  hoti  c  wa^  .-.inick  she  noticed  what  ap 
peated  lo  fic  n  d.iikened  space,  sertoimded  by  acriir.son  frii>Keof 
fl.inie  in  the  corner  l|vrh«p<  a  brush  discharge!,  and  her  son  in 
the  kitchen  at  ti.e  lime  leslifics  in  havin;;  «fen  a  similar  thinj; 
preriou*  to  what  ap)>eaied  to  lie  the  burslin;;  of  the  luminous 
■nasi,  whidi  occurri' t  «iih  a  Imi  I  rep  ir(,  filling  liic  huiHe  wi  h 
smoke  and  the  VMial  accotniunyi:?);  iinell  of  oione.  The  walls 
are  madi  daina4;c>i,  au<i  the  i^oUriiy  of  a  snail  compass  in  a 
dtawer  «f  a  »t(tebaard  nearest  the  4«lh  of  dtschari;e  was  ze- 
versed,  t  eonsiderad  ihe  apparent  forewafnin^  of  iha  brash 
di^cbar);e  of  sufficient  interest  to  jii>;ify  this  letter. 

William  Brew. 

Electric  Light  Dspiitmcnt,  British  Museom,  Kn^/M  %. 


The  Mean  D.:nsity  of  the  Eaith. 

In  a  n  lie  in  your  i^sue  of  Auf;uil  10,  a<ldin;;  to  the  list  of 
values  for  the  mean  ilensily  of  the  earth,  which  you  gave  on 
July  27,  It  is  stated  that  Jolly  and  Poyniing  obtained  the  value 
'5'5S.  This  i',  I  believe,  the  value  obtained  by  von  Jolly,  bat 
my  final  result,  as  published  in  the  Philosoj^hicai  'IVansaciious 
ifor  1 89 1,  is  5  4<)J 

NO.  1242,  VOIm  4S] 


In  airy  acconnt  of  recent  work  on  tbi';  s  ibjrci  I  think  vo.; 
SlenWCR's  espeiMMBIS  at  iVibram  anil  I  rribei^  vb  serve  notice. 
These  were  made  in  the  years  and  were  pcradulurii  en. 

pcrimenu  of  the  llarton  Pit  type.  The  method  of  •.oaipatias 
the  umt%  nf  swine  of  Ihe  pendahms  below  and  at  the  tar'ace 
wn>,  1  believe,  quite  oew,  and  consisted  in  delcrmininit  the 
coincidences  with  the  same  clock,  which  t;av«  simali.-taeoas 
half-second  sijinals  at  the  two  stations  by  means  of  an  c!cc<ric 
eireuil.  The  resultn  unfoituna'.ely  lend  lo  condrin  the  con- 
clusion which  had,  I  think,  been  already  drawn  fr  >:ii  Airy's 
work— that  the  mine  ircthixi  of  c»prriment,  ihotinji  it  may  add 
to  our  knowlcdjjc  of  the  con>;'ituti on  of  the  ssul'acc  strata,  i» 
useless  in  defercnininn  the  mean  dcosiiy  i>f  the  earth. 

Major  von  Sterncck's  jupcrs  ate  piibli«lKil  in  the  I'loccc  liags 
of  the  Mili  a  ■t;eo,;raphisclies  Iintitut  of  Vicr.iia. 

I'en-a  n,  A h^-r;;.-!-  A n;usi  i  •.  1    1),  )\>VNTINa. 

The  Groupu'.ti  of  ^taiii  luto  ConsteUatioc^s. 

Can  ton  or  Eomc  of  your  tfadc-rs  kin-IIy  ;;ivc  me  .in  .inswor 
lo  the  iDlIowin;^  ipus  iuns.  or  tell  me  where  1  ni.iy  ohnin 
information  on  the  su'>Ji--cls  ? 

I)i  l  ihc  Asiyiians,  f.^^yp  ian?,  (jree'.i s,  and  Per-iins  ^^rr.np  th.- 
stais  in  the  same  manner  into  con-itclKitinn^  ?  I:i  r.is' <  «  ^.<  rt- 
they  did  so  were  the  constLdlati  ins  U'lii  illy  named  by  all  the 
n.ations  after  the  same  i>iiLn;.iU^ 

Mow  were  ibc  Coiiittllali  ms,  which  we  c.\ll  after  (Ireek 
heroeii  named  by  Assyriaiu  and  Egyptians? 

Oj  the  didereat  races  of  tbe  present  day,  Chinew,  Poly- 
nesians, Hindoos,  Neeroes,  Americans,  &&,  each  groap  the 
sta«s  In  a  petal  iar  way  ? 

If  each  race  has  Its  own  plan  of  Kroaping  the  Stan  can  we 
make  ttseofthis  peealiariiy  inatcertaioinethe  aTisity  of  varinns 
races  and  nations  ?  M.  A.  D. 

Terriers  Crcca,  High  Wycombe,  Angnst  1 1. 

Nttmcnus  tuieett  Waabad  up  by  tba  Sen. 

1U%'E  any  of  voor  correspondents  mentioned  the  folVvwing 
fact  ?    For  the  last  two  days.  Auguit  8  and  9,  the  share  at 

n^mchurch,  Ken',  anil  for  moie  than  two  iiiilcs  iowaids  Ilylhr, 
was  covere>l  with  c  juntless  'jumtiiiis  of  winged  aatS  washeil 
to  the  shore  by  ihc  waves.  At  iam  tide  ooe  sees  ihiee  or 
four  liids.  5.11  thick  that  each  makes  a  black  stripe,  from  two  to 
three  inches  wide,  lunninj;  wi  hout  inlcriii|>lioii  for  more  than 
three  mile,  and  (•rubabiy  extcndin);  to  a  i:rca'er  di^i;iiice.  W  e 
tiav ;  hid  li  lting  these  days  winds  ifom  the  norlh-cas',  very 
li;;ht  oil  Tur-S'iay  uioriiinj;,  but  Strong  since  that. 

I>yaichurch,  Kent,  Aujjui"  10.  S  'l  .iu,  KRvHorKIN. 

A  Substitute  for  Ampere's  Swimmer. 

l.N  Nau  RK  <if  July  J7  Mr.  Daniell  ijivcs  n  sul>»tiiutc  for 
Ampce's  swimmer.  In  Uciimaik  wc  use  \X:c  follow  mt;  snnpU- 
ruV  (^iven  by  Tiof.  Iloltcn  at  least  intniy  years  ai;o.  I  he 
out»!ieiched  rit;ht  hand  h  put  in  liie  curitiii  willi  tiie  pilm 
turned  toward  theniaunc;  1;  .  uc  lini^fi-  tn  the  diicction  ol 
Ihc  current.  Then  the  nofth-s.eekingj>>>ie  will  be  moved  in  llic 
diri-ctiun  of  the  thumb.  llAKXA  AOLKK. 

Co^euhageo,  Augiut  J.  < 

A  (^rrectto.-). 

Is  my  piper  on  "  The  ('halhani  l-Lm  1;  :  iheir  rela'ion  lo  a 
foiiiirr  S.iulhern  (!ontinenl,"  jusl  i-»iir  i  ^r.\  the  Sn;  jile- 
menlaty  Papers  of  the  Koyal  (jeo ;ra|ihicil  Si«:ieiy.  vol.  111., 
there  occurs  a  slip  in  ihe  thud  and  (..lUilh  lines  from  the  fool  di 
page),  which  I  shonld  feel  obli;^il  by  yonr  kiadiy  allowincme 
to  correct  in  your  oolumns.  My  attention  has  lieen  called  10  ti 
by  Pnr  Nawton,  of  Cambridge.  Ia  rj.i  tmi;  irom  hisand  Sir 
Edtrard  Kcwteo'a  obscnmtioQs  in  the  npp^Lndix  to  Cspisin 
Oliver's  voyame  of  LsoaM,  as  t<.  the  '-n  w  subme^ed  Coati' 
ocot,"  of  wnicb  Rodriguer,  >b>>iri-.i...,  U  >iiirboo,  and  Mada- 
gaicar  ate,  aecotding  to  them,  llie  eitis-ini;  fr.igmeTtrs,  t 
inserlod  the  Wolds  "named  !.tmiiii-t.  I>v  l)r.  Scla;cr'  afler 
the  wr>rd  "contineni."  Thi  n-  «.)  .K  of  mine  sh mlrl  have 
occurred  within  square  brnckel',  tiit  al  srnce  of  wiiii.li  wa', 
1  regret,  overlooked  in  the  1  roof.  "  \oiv  the  ol<t  lan  l 
connesion,"  writes  I'r<.i',  Ncwt'T,  "of  the  M.\sc.urrc  Islands 
with  Madaijascar,  of  which  wc  spo';rrn  priKililr,  i<  n->t  al  all 
necessarily  the  same  lliin^;  is  ■  l.cniui  i,i,'  which  Mr.  Sv.lster 
supposes  to  have  reached  tone  u(  the  Mjiiayan  countries." 

dj.  Glebe  Flaee.  Chelsea,  fi.W.       Ubjixv  a  Foatcs. 
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THE  ASTRONOMICAL  HISTORY  OF  ON 
AND  THEBES. 

II. 

IN  idBtioa  to  the  extract  from  Brugscb,  given  in  the 
last  artide>  to  (be  effect  that  there  was  one  series  of 
montunenis  with  its  starting  point  in  the  Delta,  it  must 
be  emphatieallf  staled  that  the  results  obuincd  from 
these  momaneots,  studying  them  from  ihe  astionomical 
point  of  view,  leads  to  a  very  dlflerent  conclusion,  in- 
stead of  one  series  there  are  distinctly  two,  absolutely 
dissiinilar  astronomically,  and  instead  of  one  set  of 
temple-builders  going  up  the  river  there  were  two  sets  : 
one  ^oing  up  the  river  building  temples  to  north 
stars,  the  other  going  down  building  temples  to 
south  stars  ;  and  the  two  streams  p!.u  t!<  :\!1y  met  at 
Thebes,  or  at  all  events  they  were  very  luily  represented 
there. 

The  double  oiigm  af  ;hc  jjeoplc  thus  siijf^esicd  on 
astronomical  grounds  may  be  the  rc  i-mi  of  tiic  mme  of 
"  double  country,"  used  especially  :n  i'il-  mlcs  <>(  km;;*,  of 
the  f  ujjlnyrnent  of  two  crowns,  .-.•nl  rii,,illy  of  liic  sup- 
posed sovereignty  of  ,''et  over  tfic  n"itli,  and  of  liotui 
over  the  south  di\  I'-ioiir-  uf  kiny'l^an.' 

With  rcjjard  to  the  -.t.irt  p>>irit  uf  'he  temple  bnililprs 
who  ca!  ac  tliiwn  t  ho  rr.  or,  thci  c  1  s  no  orieiUatiim  evi  Jeiite, 
for  the  reason  that  there  is  liitle  or  no  mtorniatiun  from 
the  regions  south  of         1     At  Naga  (lat  !6'    iS'  N.), 

eroii  (iat.  16'  55  (jebel  bnrk<il  and  Nuri  (both  in 
lat.  18  30'  N.),  there  is  information  of  the  most  impurlant 
kind;  but  beyond  Naga  tkere  is  x  g.ip ;  but  since  important 
structures  were  erected  at  the  places  named  in,  1  thinlc, 
early  times  C3-4000  fi.c.),  it  is  probable  that  the 
peoples  who  Sttilt  them  stretched  futther  towards  the 
equator. 

With  regard  to  the  southern  limits  of  Egypt  in  the  time 
of  Thoimes,  it  is  suppo?,ed  that  the  south  frontier  Kali  of 
the  mscri()iions  is  prob.ibly  connected  with  KoloS  In 
4'  15'  N.  lat.  accordiri-  1..  1  tolemy ' 

The  authority  for  the  i^cueral  statement  I  have  made 
rests  upjn  the  probable  d^tes  I  have  found  for  the  first 
foundations  of  the  temples  of  both  series  (N.  and  S. 
stars)  which  1  have  investigated,  and  here  t  must  re-state 
that  in  almost  every  case  that  foundation  preccto  the 
generally-received  date,  which  generally  has  reference  to 
a  stone  building ;  while  in  all  probability  the  first  structure 
was  a  brick  shnne  merelvt  and  in  support  of  this  view  1 
may  state  tlut  the  1ookin|r  after  ruined  shrines  was  re- 
cognised as  one  of  the  duties  of  kingship. 

"  I  have  caused  monuments  to  be  raised  to  the  gods  ; 
I  have  embellished  their  sanctunries  that  they  may  last  to 
posterity ;  I  have  kept  up  their  temples  ;  1  have  restored 
again  what  was  fallen  down,  and  have  taken  careof  that 
which  was  erected  in  former  times.'  * 

Ni pt  only  did  Thotmcs  111  iiinl  the  oii^'ln.il  le!ii|ile  of 
.\raen'R.l  built  in  brick,  i>ut  he  found  the  temple  at 
Senmeh  in  brick  also,  and  he  rebuilt  it  in  memory  of 
fscrtscn  III.* 

I  have  prepared  a  tulile  which  it  is  not  Mr  cesb.iry  to 
give  in  tliis  pl.ice.  I  bnng  together  the  foundation 
date.  !  I:  ive  found  most  probable,  bearing  the  above  and 
many  otiser  consi  lerations  in  mind.  The  dates  are,  of 
course,  only  provisional,  since  local  i  Lt.i  lip  m  ni.n'.v  cases 
wanting.  Where  no  information  is  forthcoming  as  to  the 
height  of  the  horizon  visible  along  the  tem]3e  axis,  I 
have  assumed  hiils  i  high. 

The  following  general  conclusions  may  be  drawn  from 
the  table  :  — 

I.  At  the  earlier  periods  there  are  well-tnarked  epochs 

of  temple-building  revealed  by  the  table. 


Bfinc!<h,  "  Hiitonr,"  ek  6. 
■        ^  rfrhouaeilll 
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II.  The  temples  to  the  noi^  stars,  a  Ur«a>  Majoris 
and  y  Draconls,  begin  in  the  Delta, 

III.  The  temple^  eie  ted  to  the  southern  stars  fo  Cen- 
taur! and  Phact;  Lc^in  at  Gebel  Barkal,  I'bilx,  and 
Thebes  almost  simultaneously. 

IV  .  The  first  north  star  temples  for  the  worship  of  Set 
and  Ptah  were  cicticH  i>i-twecn  54.00-4300  B.C.  The 
serie<i  :s  tlicu  Ijrul-iti-j  IlII  .il?ii;it  3500. 

\'.  The  i.r.t  s<ji:;h  -Axx  te;iiples  (Phact  at  the  summer 
solstice  and  .iCent  iui  i  .it  the  autumnal  equinox),  begin 
about  3700  B.C. 

VI.  y  Draconis  replaces  a  I'r'-p  M;«iorii  at  Denderah, 
and  north  star  temples  are  fur  tlu-  tlrst  time  erected  in 
the  south  at  Karnak  and  Dakkch.  in    500  u.C. 

\'ll.  For  the  first  time  ab  ■  ir  ;,?x>  B.C.,  N.  and  S- 
star  temples  arc  built  simultaneously. 

\ft':i  tins  the  building  activity  ischiefiy  limited 
to  tcntple>  to  riouthern  stars 

If  we  take  ISrugscli's  d  itc,  we  tii^  :  ;l,  it  the  f mnda- 
tions  of  the  greatest  number  of  terii(jie»  weie  i,»id  about 
the  time  of  .Seneferu,  I'epi,  and  the  twclfili  dynasty.  The 
nioTp  mn-Iem  kings  founded  few  temples,  their  function 
th  It  uf  expanding,  restoring,  and  annet:»}(.  Even 
Thotmcs  111.  seems  to  Itave  laid  no  new  foundations 
except  perhaps  dtat  of  the  Ptah  temple  at  Kamak,  and 
tliHt  is  doubtful. 

This  after  all  is  not  to  be  wondered  at.  Three  thousand 
years  of  observ.ations  at  least  had  shown  that  the  stars 
were  not  to  be  trusted  to  tlx  a  festival  day,  and  the  true 
astronomical  u«er  of  the  ancient  temples  h.id  »(uiie  passed 
away.  Still  the  ancient  shrmes  were  there,  what  more 
natural  then,  than  to  cml>ellish  them  The  priests,  by 
insisting  upon  the  vague  year  hail  reserved  to  themselves 
a  perfect  me.nns  of  hiding  all  festival  difticultxs  for  once 
In  1460  vears;  the  old  Star  would  rise  on  the  proper 
day  uf  the  Egyptian  month,  although  it  would  be  no 
longer  rifiUe  in  the  temple.  Indeed  it  is  extremely 
probable  that  we  have  here  the  real  reason  of  ihe  priestly 
action.  They  were  not  fools,  and  they  could,  one  would 
think,  have  had  no  better  reason  than  this. 

The  wonderful  Hall  of  Columns  called  Khu-mennn 
(splendid  memorial),  in  the  temple  of  Amen-RA,  was  dedi- 
cued  by  Thotmes  III.  not  only  to  A  men- RA,  but  to  his 
iiicc-tur^  1:  is  interesting  to  note  who  these  were  in 
the  j>resent  cooneclicn.  1  give  litem  with  Urugsch's 
dates.' 

■  c 

Scnsfcru   ..•  37^6 

,\*t^a  ...      ...      *••      ■«.  J3^^ 

Pepi   3^13 

TheAnlcf*  

The  raost  f.mnu5  sovereigns  of  the 

iwdfib  dynns  y  *4J3->a300 

JO  princes  of  the  ihirteeuth  <i)nuly  aaj} 

(  if  I'r-  (•  .in<  (•  ,ti  r -.the  first  limited  himself  to  southern 
tentplcs,  Uie  ;r.  '.jotli y,  btiilt  near  Pepi's  time,  were  south 
temples.    The  t»vt  i;h  ilyn:i-,tv  w.iv  tn  >re  catholic. 

The  m  ire  we  contmue  it,  the  more  intercstirg  docs  this 
inquiry  into  the  north  star  temples  as  oppoied  to  the 
south  star  temples  become. 

'\  \,<:^f  r  i  ii.uhr  i-.ions  are  not  limited  to  the  temples, 
they  apply  also  to  pyramids. 

At  (.i/eh  we  find  both  temples  and  pyramids  oriented 
east  and  west. 

At  Gebel  Baikiil.  Nuri,  and  Meroi;  in  Upper  Egypt,  we 
find  both  temples  and  pyramids  facing  south  east,  and  at 
the  former  pl.icc,  where  both  exist  together,  we  find 
well  maiked  groups  pyramids  connected  by  their 
orientations  with  each  teinjile. 

In  the  following  tables  1  give  the  values  for  Meroc,. 
Nuri,  and  Gebel  Baikal 
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Call. 

Aliantli. 

Atirvu  Mnicftl 

Decl 

Pyrtmld  i6   

Pjrnutaid  ao  

S.  lot  E. 
N.  103  E. 

i\  s.  or  B. 

4i  S.  of  E. 

S-  31 
S.  4l 

Itecken  ... 

Pyramid  15   

Pymnidi  I4«  J7  ... 

N.  112  E. 
N.  112  E. 
\.  113  E. 

I3i  S.  of  E. 
134  S  of  E. 
t4i  S.  of  E. 

S.  12] 
S.  12} 
S  I3J 

Pjismid  10   

Pynnid  39   

N.  116  R. 
N.  tiSE. 

171  s.  or  £. 

^  19IS.  ofE. 

S.  16] 
&  l8| 

Pyrainid  19   

SjE. 

iSiN.orE. 

Sut-i.'- 

Aisinmb. 

Anpbt«d<. 

Pyram  ds  to,  11,  ti 
Pynunid*  13, 14.  IS 

K.  136  E 
X.  H7l  K. 
N  139  E- 

374  S,  or  E- 

jsl  s.  or  E. 

404  S.  ofB. 

S.  351 
S. 

S.  58 

Pyramids  2,  3,  16,  1 7 
Pjrmnid*  5,  6.  7,  8,  9 

N-  MjL 
.\.  I4t»i  E. 

47  N.  ol  K 

48  s.  or  t. 

s.  43  J 

441 

Aat)iJitu<U- 

Dcd. 

Tenpie  B   

Ptmnid  18   

N.  i}a  E. 
N.  ijai  E. 

34  S.  oTE. 

S.  3'4 
S.  3S 

TcDiple  I. 

Pyramids  9,  i  j 

Pyramid  II   

Pyramid  1,  2   

N.  136A  E. 
N.  136  E. 
N.  140  K. 
N.  141  E. 

38  S.  of  E. 
37  i     of  E. 
4  I  .J  .•>.  of  K. 
424  S.  of  E. 

^<  3S1 
S.  35i 

.s.  39 

s.  39} 

Teipple't  1  snd  II 
Py;.iMinl  JO 
Pyr.iiniiU  1,  15,  16,  17 

N.  14  .  E. 
N.  .46  E. 
N.  147  F- 

47 \  .S  of  v.. 
47  \  .S.  of  E. 
484  S.  of  E, 

S.  44l 
S.  44 1 
45t 

Temple  B.   ... 

Pfninidt  5,  6,  7,  S,io 
PyrmmU  19   

N.  152  E. 
N.  153  1: 
N.  156  K. 

S3i  S.  of  E. 
544  S.  of  E. 
574  S.  of  E. 

S.  49i 
S.  504 
S.  53 

Tntple  A   

N.  170  W. 

«8|  S.ofW. 

S.  71 1 

It  seems  quite  justifiable  rrom  the  abov  e  f.tcts  to  con- 
clude that  the  pyramids  nnd  temples  oriented  S.E.  and. 
9%  I  hold,  to  a  Centauri  when  it  heralded  the  atttamnal 
equinox,  were  not  built  by  people  havine  the  lame 
astronomical  Ideai^  i«onhip»,  and  mytliology  as  these 
who  ballt  at  Giieb  due  E.  and  W.,  and  marked  the 
autumnal  equinox  by  the  heliacal  rioting  of  Antam.*  The 
only  thing  in  commoB  was  noting  an  e«iuinox,  and  so  far 
as  this  goes  we  may  infer  that  neither  people  d.veh 
originally  in  the  Nils  Valley,  but  came  by  devious  ways 
from  a  country  or  ooontries  where  the  equinoxes  had 
been  made  out  J.  Norman  Lockyer. 

>  pgr  pU<u  uc     Ixrpnttt,"  t»t.  IL  f})  Ml  (ji.  A  wHl  *iri*tiea  of 

%\'  hu  b««n  uiumed. 
-  Kur  pljiu  »«  '  L^i>*!u,,"  »ut.  It.  t^«.    A  *c^t  vAriAiioa  of  9}  hit  be<n 

'  for  fiUnt  M<  "  1.«(i«iuf."  *aL  ii.  iii  snd  \3j.  A  w»i  virUtran  of 
tr  1m«  MM  a '><im  h1 

♦  Thwe  i»  i  p  lin;  o'  ^'etx  SawnU  fce'*     It  •  laU  -rtxt  fni  ft  C.«si:iiB 

havcbrcn  orirn  cj  l->  d  C-r-ltitari,  lh.»(  ••lit:!  tSc  Iwj  r.i'.ci  were  a  JVJit|C4 
in  Uirr  !iin«>.  \i  A\\  ihr  .t.ir.  to  w'tich  I  r«(rrr.;J  a-t  hcf^ldnw 

llWWl'i''  i  by  t:  -    .  r-  .;.>ldeM  Still 


Ai'PAHATUS  ILLUSTRATING  MICNELSOA'S 
METHOD  OF  OBTAimffG  INTERFERENCE 

BAXDS. 

1  N  the  AmericaM  Jourmaiif  tStf/MTtf  for  August,  1S81, 
*■  Captain  Michelson  described  an  ingenious  method 
fur  producing  inierTcrcnce  bands,  used  vf  him  lo  deter- 
mining  the  relative  inMien  ol  the  earth  and  the  himioi- 
ferous  ether.  Light  front  a  lamp  at  «  falls  on  a  thinly 
silvered  minor  4,  where  it  divides  into  two  ray*>-on<, 
reflected  from  Uie  thinly  silvered  surface,  is  leflccted 
back  to  b  by  the  plane  mirror  e ;  the  other  ray  traverses 
the  glass  plate  b,  and  falls  on  the  plane  mirror  whence 
it  is  reflected  back  to  b.  Here  both  rays  reunite,  and 
pa^s  onward  toward  e.  The  mirrors  rfand  t  are  silvered  and 
polisficrl  on  their  front  svirf.ices.  Hy  ihii  mean-,  b.mds, 
similar  lo  .New  ton's  r:n).;->,  .irc  obt.iineil  Ijciweea  the  mirror 
<  and  the  reflet  lion  of  d  m  /■ ;  tlic  rct,iri|.»tion  of  one  ray 
with  respect  to  the  oihcr  bcin;;  the  lengtli  f  c  bd;/\i  an  un- 
silvered  piece  of  [>l.inc  t^las.^,  cut  from  the  i.ime  piece  as  ^, 
and  placed  in  tlie  r:iy  ;  ,s«  as  lo  compensiate  for  the  ray  ^ 
p,i>-:i:>,'  iH  u  cthr<rjL;h  '  ;  otherwise, owing  to  thedispersive 
fioM  cr  ot  thct;la?s  in  diflfereni  wave-lenglhsof  light  in  the 
my  ■''  ,/  would  be  une<|ii.illy  rcturded  in  coniiniriion  with 
ilie  b.ime  u  .ive  lengths  in  the  ray  /'  c.  If  tlie  p^th  >  be 
now  ciia.i;i<>c-d  :n  length  with  the  path  b  </,  and  it',  more 
over,  the  piece  of  glass  /  be  exactly  equal  and  parallel 
with  ^.  the  central  band  will  be  black,  owing  to  the  ray 
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•flOi  1. 

<i  t>  beiiix  rcilected  from  the  rarer  medium,  whilst  <t  ^  is 
reflected  from  the  denser  medium. 

Apparatus  to  show  these  bands  can  be  easily  and 
cheaply  set  up,  and  owing  to  the  fact  that  an  extended 
source  of  light  may  be  used,  Ihejr  can  easily  be  projected, 
and  thus  many  interesting  experiments  shown  to  a  large 
audience.  The  following  is  a  description  of  a  simple 
construction  of  the  apparatus  which  1  nave  found  to  work 
admtrnbly. 

All  ijie  parts  are  mounted  on  .i  piece  of  plate  glass 
i'  X  9'  X  12'.  The  two  mirrors  rtand  <,each  two  inches 
square,  were  silvered  by  the  milk  sugar  process,  and  .ifici 
wards  polished  with  washlealher  and  rouge  in  theordiiiaiy 
nianner.  The  m  tioi  ^  u  i;  hdrawti  from  the  silvering 
solution  when  only  a  linn  l.iyer  had  been  deposited  :  no 
poli  hing  u.L-  nci  c  -,,.;ry.  The  layer  of  ssKer  iho.ild  re- 
flect consider  ibly  iikoie  than  half  the  light  incident  upon 
it,  as  thui>  the  rciicctions  from  the  unsilvercd  surface  of 
^  become  rtl.i'.ivcl  .'  insipnifirant.  Ordinary  plate-glass^ 
was  used  in  cich  iniUiii.  i- 

l-.ach  mirror  wai  .itt. If  bed  \ettically  by  pitch  to  a  stana 
composed  of  two  piri  cs  of  b.ui  l  brass  soldered  together 
at  right  anples,  huvin.;  three  teet  <i,  I',  c  (Fig.  2).  In  the 
case  ol  the  ;^:.is-,rv  '  ,/,  and  t  (Fig.  i},a  screw  of  pitch 
was  inserted  in  c  (Fig.  3)  as  a  roufib  adiustment  for 
vertieality  of  the  mirror. 


Digitizer 


August  17,  1893J 


NATURE 


373 


The  mirrors  b  and  /  were  maintained  in  position  •  by 
the  conical  foot  (?  (Fig.  2)  standing  in  a  cylindrical  holein 
a  blank  which  was  stuck  to  the  glass  bed-plate  by  pitch,  b 
resting  simply  on  the  surface  of  the  glass,  whilst  the  foot  c 
stood  in  a  v^roove  in  a  brass  blank,  also  stuck  by  pilch 
to  the  glass  l^d-plate.  The  fine  adjustments  required  are 
for  c  (Kig.  i)  a  motion  in  the  direction  < /,  and  for  </, 
adjustments  in  altitude  and  azimuth.  These  were  re- 
spectively obtained  by  placing  the  two  feet  b  and  c 
(Fig.  2)  (which  should  be  rounded)  of  the  mirror  c  (Fig.  1) 
in  a  long  V-groove  (a  piece  of  angle  brass  was  used), 


Fi(.  >.— The  doited  lioei  indicate  ibe  poution  of  the  mirror. 

the  third  foot  resting  on  the  glass  surface  ;  the  foot  c  was 
held  against  a  screw  passing,  in  the  direction  of  the  groove, 
through  a  brass  blank  soldered  at  the  end  thereof,  which 
gave  the  longitudinal  motion  required  for  that  mirror. 
By  means  of  a  lever  of  1 8'  or  so  in  length  attached  to  it,  a 
piece  of  steel  wire,  with  a  thread  cut  by  means  of  stocks 
and  dies  of  40  to  the  inch,  was  found  capable  of  adjusting 
to  a  quarter  of  a  wave-length  of  light.  The  adjustments 
of  the  remaining  mirror  d  (Fig.  i)  were  obtained  by 
allowing  the  conical  foot  a  (Fig.  2)  to  rest  in  a  cylindri- 
cal hole,  whilst  (he  foot  b  rested  on  the  glass  as  in  the 


mirrors  b  and  /  (Fig.  1).  The  leg  c  (F"ig.  2)  was  formed 
of  a  piece  of  steel  wire  with  a  screw  thread  cut  as 
described  above,  with  a  large  brass  blank  soldered  (o 
its  upper  end  ;  this  gave  the  adjustment  in  altitude. 
The  adjustment  in  azimuth  was  obtained  by  hold- 
ing the  horizontal  piece  of  band  brass  b  c  by  means 
of  a  piece  of  el.istic  against  the  end  of  a  screw  of 
similar  pitch  to  that  last  described,  passing  through  a 
vertical  pillar  attached  to  the  base-plate.  The  whole 
arrangement  is  shciwn  in  F'ig.  3. 

To  avoid  the  effect  of  vibr.itions  the  whole  may  be 
supported  on  a  block  of  stone,  resting,  in  its  turn,  on 

'For  koine  remarks  on  the  general  peinciple*  of  lhe»<  *' t;eon)cirti  a' 
«lidc«"  ard  "tlaiDpv"  lei  TtioniMn  and  Tail''  ".Mai  PhilMwrhy, >" 
part  i  p.  150 
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hollow  india-rubber  balls  ;  a  plan  adopted  successfully  by 
Dr.  O.  Lodge.  When  mounted  in  this  manner  the  bands 
may  be  shown  in  a  room  possessing  only  an  ordinary 
wooden  flooring. 

The  bands  are  obtained  as  follows  :  A  bat's-wing 
burner,  or  other  source  of  white  light,  is  placed  at  the 
focus  of  the  lens  L  (Fig.  3)  and  arranged  so  as  to  illumme 
the  mirror  A.  A  card  with  a  pinhole  in  it  is  then  placed 
in  front  of  the  lens  l,  and,  on  looking  in  the  direction 
M  A,  two  images  of  this  will  be  seen.  By  means  of  the 
screws  It  and  c  these  two  images  are  superimposed  ; 
and  the  distance  a  k  having'  been  adjusted  by  means  of 
the  screw  and  lever  F  and  a  steel  scale,  to  be  equal  to 
A  D,  a  sodium  flame  is  placed  in  the  focus  of  L  and  the 
pinhole  card  removed  ;  the  sodium  bands  will  at  once 
appear.  By  means  of  the  screws  n  and  c  these  are 
adjusted  to  a  convenient  width,  and  then,  the  bat's-wing 
burner  having  been  replaced  in  the  focus  of  L,  the  lever  F 
is  turned  very  slowly  till  the  coloured  bands  appear. 
This  can  be  done  much  more  easily  by  placing  a  piece 
of  platinum  wire  holdir^'  some  sodium  into  the  tlame, 


Fig.  4. — Phoiour'l'lk  of  inte tfcrc  [.  t  V.ii.>l  «\  lu  ji4  i^///  natch. 


when  the  bands  due  to  the  sodium  will  be  faintly  out- 
lined on  the  while  backjiriuind,  thus  giving  a  guide  as  to 
whether  or  no  you  are  turning  the  screw  i  too  fast.  The 
bands  appear  on  the  surface  of  the  mirror  E,  and  if  an 
electric  arc  or  a  mixed  gas  limelight  jet  be  substituted  as 
the  source  of  light,  they  can  be  projected  on  a  screen  so 
as  to  be  visible  to  a  large  audience. 

The  forms  of  these  interference  bands,  supposing  each 
of  the  four  pieces  of  glass  to  be  perfectly  plane  and 
parallel,  is  given  by  Michelson  (/'////.  J/iic-  April  1S82). 
The  |)eculiar  form  of  the  bands  obtained  in  my  appa- 
ratus is  shown  in  Fig.  4  ;  this  form  is  due  to  the  curvature 
of  the  surfaces  of  the  various  glasses.  A  thin  piece  of 
glass  or  a  soap  film  may  be  introduced  into  one  of  the 
paths  and  the  displacement  of  the  bands  exhibited.  Hut 
perhaps  the  prettiest  expeiiment  is  to  introduce  the 
glowing  end  of  a  match  n^to  one  of  the  rays.  Suppose 
this  ray  to  be  A  E  (Fig.  3)  ;  then  the  appearance  pre- 
sented is  exhibited  in  Fig.  5,  where  the  bands  are  >cen 
to  curve  round  the  end  of  the  match  as  if  it  were  pushing 
them  inwards.  A  cold  body,  such  as  a  piece  of  copper 
wire,  cooled  in  a  freezing  mixture,  has  an  opposite  effect, 
attracting  the  bands  into  it.  These  effects  are,  of  course, 
due  to  the  heating  or  cooling  of  the  air  near  the  hot  or 
cold  body.   Now  it  will  be  found  on  slowly  turning  the 
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screw  F  (Fig.  3)  so  as  ro  bhonen  ihe  path  a  e  that 
the  bands  at  the  side  move  in  lowaid  the  centre,  the 
opposite  bein^  the  case  on  lengihenin<;  (he  path  a  k. 
Therefore  heating  the  air  '.ix.  rendering  it  less  dense) 
has  the  same  cfTect  as  shortening  the  path  {i.e.  it  accel- 
erates the  motion  of  the  light  passing  along  it),  whilst 


Tiu.  5.  — Ph  >loi;r»|ili  of  iiii'if.  icncT  hjiii<li.  »'i  wiru  «ff«  t  (.f  introducing 

cooling  the  air  (rendering  it  denser)  has  the  opposite 
effect  ;  which  demonstrates  very  simply  the  truth  of 
the  undulatory  as  opposed  to  the  emission  theory  of 
light  ;  for  on  the  latter  theory  the  exact  reverse  would  be 
the  case.  Euwin  Eustic 


THE  A  UC.UST  METEORS,  1893. 

TIIK  I'erseid  shower, though  it  cannot  rival  periodical 
displays  such  as  the  November  Leonids  and  \n- 
dromedes  when  at  their  best,  is  certainly  of  equal  interest, 
for  it  forms  a  tolerably  rich  display  every  year,  and  con- 
tinues active  during  several  weeks  from  a  radiant  which 
has  a  comet-like  motion  of  about  T  K  A.  per  day  east- 
wards. A  vast  number  of  observations  have  been  made 
during  the  last  half-century,  but  it  must  be  confessed  that 
we  have  by  no  means  romplelcd  our  investigation  of  this 
remarkable  stream.  Nor  have  wc  gained  a  thorough 
knowledge  of  the  numerous  and  fairly  prominent  minor 
showers  which  contribute  to  render  this  epoch  the  most 
significant  and  the  most  interesting  period  of  the  year  to 
the  meteoric  observer. 

Either  moonlight,  or  cloudy  wet  weather,  pre\-cnted  my 
obtaining  any  observations  at  the  latter  part  of  July  this 
year,  and  it  w  as  not  until  August  4  that  I  commenced 
work.  Moonlight  was,  however,  |-retty  strong,  and  in  a 
watch  of  about  half  an  hour  I  only  saw  four  meteors,  in- 
cluding one  typical  I'erseid  from  a  radiant  at  about 
36  +  56  . 

On  the  following  night,  August  j,  the  sky  was  much 
clouded,  but  between  loh.  ijtn.  and  iih.  45m.  I  saw,  in 
cle.ir  spaces,  twelve  meteors,  of  which  four  were  Pcrseids, 
indicating  a  radiant  at  39'  -t-  SJ'.  The  brightest  meteor 
seen  was  at  iih.  3m.,  but  it  appeared  behind  thin  cloud 
in  the  northern  sky.  It  was  fully  equal  to  a  ist  mag. 
star,  and  left  a  bright  streak  along  its  path  from  l/i'  + 
76  to  219  r  .  This  was  not  a  I'erseid,  the  direction 
of  flight  being  from  ne.ir  y  .Andromed-e. 

The  nights  of  .Aiigust  6  and  7  were  cloudy  and  no 
observations  could  be  secured. 
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On  August  8  the  sky  cleare<i  and  I  counted  36  meteors 
in  the  two  hours  from  loh.  50m  to  1  ih.  50m.  There  were  1 2 
Perseids  amongst  them  and  the  radiant  was  well  defined 
at  41-  -1-  56  .  At  I  ih.  25m.  a  fine  Pcrscid  about  equal  to 
Jupiter  rtashed  out  in  the  region  of  Polaris  and  left  a 
streak  of  nearly  20  degrees  along  its  course. 

August  9  proved  tine,  but  lightning  was  extremely  fre- 
quent and  vivid  during  the  whole  night,  and  considerably 
interfered  with  the  observations  It  proceeded  from 
clouds  low  in  the  east  and  north  <|uarters,  but  apart  from 
that  the  firmament  was  very  clear.  The  day  had  been 
one  of  excessive  heat,  the  ma.\imuni  shade  temperature 
being  84"^ ;  the  lightning  which  followed  it  may  be  said 
to  have  been  in  constant  play  during  the  night,  one  llash 
succeeding  another  with  little  intermission.  The  ctTect  as 
it  burst  through  the  broken  clouds  and  lit  up  their 
borders  was  very  beautiful  and  so  striking  as  to  distract 
attention  from  the  far  less  imposing  features  of  the 
meteor  shower  then  in  progress.  In  the  2J  hours'  interval 
between  iih.  30m.  and  i4h.  I  managed,  however,  to 
observe  45  meteors,  including  20  Perseids  from  a  radiant 
which  I  determined  as  follows: — 

h-    m.        b.  ID. 

11  30  to  12  o  ...      42  *  56  ...  4  meteors. 

12  o  10  Ij  o  ...      43  ,  57  ...  9  ,. 

13  o  to  14  o  43  +  57  ...  7  „ 

Adopting  the  mean  centre  as  at  43*  -f  57*,  I  think  the 
position  may  be  considered  a  very  accurate  one  for  the 
date.  I  saw  no  exceptionally  brilliant  meteors  during 
the  night,  though  sex-eral  of  the  1st  m.ig.  were  recorded, 
and  the  Perseids  struck  me  as  being  fainter  than  usual. 
Most  of  them  traversed  swift  short  paths  not  very  far 
from  the  radiant,  so  th.it  the  position  of  it  coidd  be 
determined  very  satisfactorily  .Mr.  Hnoth  of  Leeds 
informs  mc  that  he  found  the  I'erseid  radiant  at  43'  -f-  57' 
from  1 5  meteors  of  this  shower  observed  on  .\ugust  9. 
This  position  is  identical  with  that  found  at  Bristol  on 
the  same  night. 

On  August  10  the  sky  proved  variable,  but  it  was 
pretty  clear  at  times  before  midnight  and  overcast  after- 
wards. Between  iih.  and  I2h.  1  noticed  21  meteors,  of 
which  14,  or  two-thirds  of  the  whole,  were  Perseids,  but 
clouds  interrupted  work  during  a  part  of  the  time.  After 

'  I2h.  it  was  not  fiiund  possible  to  continue  the  work  with 
any  further  prospect  of  success,  as  clouds  had  obliterated 
all  but  a  few  ist  mag.  stars.  The  I'erseid  radiant  was 
now  found  at  45  -|-  57  ,  which  agrees  with  the  usual  posi- 
tion on  the  date  of  maximum.  .As  to  the  character  of  the 
radiation  on  this  and  previous  nights,  it  was  fairly  definite 
and  exact,  and  limited  to  an  area  of  2^  or  3  .    In  point 

,  of  activity  1  regarded  the  shower  as  disappointing  on 
the  5th,  8th,  and  9th,  but  from  what  1  saw  on  the  loih, 
and  considering  the  unfavourable  circumstances  prevail- 
ing at  the  time,  the  display  was  a  tolerably  conspicuous 
one.  I  recorded  several  bright  meteors  on  the  loth, 
and,  as  they  may  possibly  have  been  seen  elsewhere,  the 
times  of  apparition  and  observed  paths  are  given 
below ;  — 

Mag.     Frutn  To  Rxdlant.  Nolcv 

ad  ah 

h.  in.  It        n  ft  £ 

■  I    o  ...  I  .»      I  f  I  ■    „.    >6 -Mq    ...  104-14  ...  Slav. 

II  ji  .»  I  ...  3}i-f       ...  3i7-^'3l  -»  PcrtciJ  ...  S«ir*,  utresik. 

II  34  ...  I  M.  }}5  4-7j    ...  314 -t- IS    ...  I'erMid  ...  Swift,  tirejk. 

■  I  4]  .»  9  •••   4>-fSt    ...    40-f}.il  •••  Prrwid  ...  Stuw.b  •irialc. 
II  j6  ...  X  ...  t40'fH4|  «  7»f       ...  PcimhI  ...  Swift,  urcak. 

On  August  1 1  the  sky  was  overcast. 
On  August  12  it  was  paitly  fine  before  I3h.,  but  by  no 
means  favourable  for  this  class  of  work.    I  counted  34 
'  meteors,  including  7  I'crseids  with  i.idiant  at  48  -1-57  . 
On  August  13  the  conditions  had  greatly  improved,  and 
after  midnight  there  was  not  a  cloud  in  the  sky.  Watch- 
ing for  3i  hours  1  recorded  43  meteors  and  found  the 
I'erseid  shower  still  visible  from  a  radiant  at  48  -}-57'  (8 
meteors).    No  exceptionally  bright  meteors  were  seen, 
<  but  at  ijh.  5m.  one  about  equal  to  Jupiter  fell  from 
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33SJ-f»7  to  347  4-i<>|)  ,  its  rndimiit  being  very  probably 
at  2~\  +48  neir  the  head  of  Draco. 

On  August  14  the  atm->sphcre  was  unusually  clear,  and 
durin;j  the  four  hours  from  about  loh.  I5in.  to  14!!'  ijfi^- 
I  observed  fifty-'^ix  meteor^.  The  I'crseid  shower  wiis 
still  distinctly  visib'c,  ind  tli  j  meteors  pretty  bright.  From 
seven  accurately  observed  piths  a  very  ^ood  ra  liaiu  w.»s 
obt.iined  at  4  ;  -f  57  .  There  was  also  a  wcll-dermed 
shower  of  strc ik-!cavinp  mctcnrs  from  Catnelopar<liii  .it 
61  -|-  59',  and  these,  if  confused  with  the  I'erseids,  would 
have  j;tven  Ilie  1  itter  radiant  a  very  diffused  appearanre. 
On  this  and  the  prcccdinj;  niRhts  I  saw  nian*.  i->  ^ni  lsand 
CepheHs  from  radiants  at  39;  -|- 55  (sixteen  meteors) 
and  311+62  fourteen  n»eieors),  and  this  pair  of 
showers  formed  by  far  the  in  »4t  imp  irtant  of  the  minor 
displays  of  the  ep'jch  '.  i,  1  1  !i  ['r';  ,  ious  years  detected 
the  Cvgnuls,  but  never  temember  to  hive  seen  the 
shower  of  (.rcphiriil.s  on  s-.K'h  activity. 

On  companson  of  niy  I'orseid  radiants  deduced,  on 
August  5,S,9,  to.  12,  13  am!  14  it  will  be  seen  that  tlicy  ex- 
hibit an  easterly  movement  in  satisfactory  agreement  with 
my  observations  in  j>reccdinj;  years  This  rcinaikable 
displacement  of  the  radi.int  ma\  now  almost  be  re^jardccl 
as  '*  an  oitt  storv ''  but  it  will  .ilvva\  s  remain  a  vety  sig- 
nificant and  interesting  feature  of  the  shower  both  fiotn 
an  observational  and  theoretical  standpoint-  The  motion 
of  the  radiant  amongst  the  stars  may  be  nearly  as  easily 
■and  certainly  obierved  by  an  experienced  and  precise 
obeerver  at  the  motion  of  a  comet.  The  circumstances 
aredtfliereDt  of  course,  for  a  radiant  is  siniplyan  apparent 
position  and  not  a  visible  object,  but  trustworthy  obser> 
vations  define  this  position  with  considerable  exactness, 
though  it  is  impoMible  to  eliminate  all  the  sources  of  error. 

^tr.  Cordcr,  at  Uridgwater,  informs  me  ibat  on  August 
to,  be'ore  f4h.  he  coanted  129  meteors,  but  be  regarded 
the  diiplajr  as  rather  a  poor  one.  The  mean  position  of 
the  radiant  was  at  44  +57.'.  .  but  he  considers  that  it  shifted 
from  40  +  56),  to  47  +5''^'  'luring  his  observfttioiL 

Mr.  Corder,  watching  uiutl  t  jh.  on  August  1 3,  counted 
77  meteors,  but  he  says  the  Perseids  had  almost  ceased, 
and  gave  an  uncertain  radiant,  hut  such  as  it  was  could 
be  located  near  the  st^rs  li  and  C  Camelopardi.  He 
found  .a  very  acti\e  and  well-delined  shower  of  Cygi.ids 
from  the  point  293  -f  50  .,  W.  E",  UhNMNu, 


CHOLERA  AND  ARTICLES  OF  DIET, 

A  LTHOl'i  .n  In  by  far  the  larger  number  of  cases 
the  disir.Uuuon  of  cholera  has  been  (raced  to  the 
use  of  impure  water,  yet  there  are  a  few  itliL  ir  p  instances 
on  record  of  its  <lisseiiiinati<jn  by  inc.iiii  of  various 
articles  of  diet,  ,  :  li  .is  milk,  fruit,  salad,  whilst  Kossel 
and  Steyerth.il  tpiitc  recently  report  two  cases  ifh-uliihc 
m(d,  //  V'i /»(•// .((///■///,  I^^9J)  in  which  its  connn  ,i:i;i:  it  , on  was 
traced  to  bread  and  butler.  I'  hcconirs,  tl,i;i  eiore,  not 
only  of  interest  but  importanro,  to  ,i>lc;i  1:1  uhal  i»  the 
vital'ty  of  the  cholera  organism  wiien  purposely  brought 
in  contact  either  supeitic:ially  or  incorpor.itcd  with  various 
articles  of  food.  Researches  in  this  direction  have  been 
un  l^rt  ik(  u  froin  time  to  time  by  various  investigators, 
Habes,  Cclli  and  others,  whilst  Dunham's  experiments 
published  in  the  Miuliial  Htcord  {ox  1893  are  among-.t 
the  n»ost  recent  and  exhaustive  on  this  subject.  This 
author  found  that  cliolera  organisms  pefpocely  intro- 
duced on  to  salad  leaves  and  placci  in  a  covered  dish 
and  kept  at  the  ordinarv  temperature  of  a  room,  retained 
their  vitality  for  fi»e  days,  on  cooked  caulillowcrs  for 
from  six  to  ten  days,  and  on  the  same  vegetable  uncooked 
for  thirteen  days.  On  a  sliced  strawberry  they  did  not 
survive  more  than  twenty-four  hours. 

Some  important  contributions  to  our  knowledge  of  this 
subject  have  been  made  by  Fricdrich,  and  are  brought 
together  in  an  <-laboratc  memoir,  "Beitra^  sum  Verlud- 
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ten  der  Cholerabaktciien  auf  Nabrungs  und  Genuse" 
mittein "  published  in  the  ArUiUn  a.  d.  Kaisertiektn 
ijt'sundk$ttsamt(,  vol.  viii.  1X93,  p.  46;. 
The  range  of  materials  investigated  is  very  extensive, 

upwards  of  lifly  ditTercnt  articles  being  specially  studied 
in  this  respect,  including  numerous  kinds  of  fruit,  sexeral 
vegetables,  besides  milk,  tea,  cotTcc  and  cocoa,  also 
particii'  .r  ilr  -i  rjp;ions  of  beer  and  wine,  whilst  amongst 
the  misccll.uicous  materials  examined  may  be  mentioned 
caviar,  biscuits,  bonbons,  tobacco,  and  $n  iff  1. 

In  the  majority  of  cases  the  bacilli  were  not  only 
rubbed  on  to  the  surface  of  the  various  fruits  and  vege- 
tables, but  were  also  inoculated  on  to  slices,  so  that  the 
eilc  .t  on  the  bacnhis  of  the  (ntnpoiitiui;  of  :i  particular 
fruit  or  vcgrfable  could  be  ascertained.    When  simply 
I  exposed  on  'In-  or  >»t)or  of  a  given  malcrial,  ilie  vitality 
of  the  bacillus  depends  chielly  on  the  degree  <if  moisture 
which  is  present  in  its  environment,  this  organism  being 
specially  characterised  by  its  rapicl  destruction  in  dry 
i  surroundings,  but  when  brought  in  contact  w  ith  the  juices 
I  It  is  the  proportion  of  fruit  acid  and  .sugar  present  uhich 
I  primarily  determine  its  behaviour.    The  « holcra  b.icilli 
ate  very  seiibitive  to  acid,  and  hence  their  (!c;triictton 
on  most  slices  of  fruit  in  from  one  to  six  hours. 

Thus  when  inoculated  on  to  slices  of  bright  red  very 
juicy  and  sour  cherries,  the  bacilli  were  annihil  itc<l  in 
three  hourc.  whilst  when  simply  rubbed  on  the  surface 
and  kept  in  a  moist  atmosphere  they  were  tiill  alive  at 
the  end  of  five  days.  On  the  other  haml,  when  thus  treated 
and  exposed  to  the  ordinary  air  of  a  room,  the  bacilli 
'  could  not  be  found  after  tweniy-four  hours,  whilst  when 
placed  in  the  diiect  sunshine  their  vitality  was  limited  to 
one  hour  and  a  half. 

But  even  oti  slices  of  fruit  containing  a  much  smaller 
amount  of  acid,  such  as  pears,  the  vitality  of  the  cholera 
organism  was  not  much  prolonged,  and  the  reason  for  this 
must  be  sought  in  the  fact  that,  when  grown  in  solutions 
contain  nt;  sugar,  this  organism  prodtices  acid,  and  the 
acid  thus  produced  impedes  its  further  development  and 
destroys  its  vital. ty. 

<Jn  vegetables  such  as  cucumbers,  cauliflowers, 
cabbages,  the  cholera  bacillus  maintains  its  existence 
for  several  d.iys  ;  thus  on  spinach  leaves  preserved  in  a 
damp  atmosphere,  the  bacilli  were  stiM  pie^eni  after 
twelve  days,  and  even  when  exposed  to  the  ordinary  aif 
of  a  room  they  did  not  disappear  umil  after  six  days. 

As  regards  the  behaviour  of  the  cholera  orgai.  -n  .  in 
tea  it  15  intfresting  to  note  thai  in  a  3  iier  cent,  tiiiu.-iuii 
of  black  I  li  1  L">e  tea  they  are  destroyed  within  twenty- 
four  hours,  whilst  in  a  4  per  cent,  infusion  no  trace  of 
them  could  be  found  .\\  the  end  of  sixty  minutes. 

I'riedrich  has  contirmcd  the  results  of  other  investi- 
gaKirs  on  the  bactericidal  ptoperties  of  coffee,  finding 
two  hours'  immersion  in  a  6  per  cent,  infusitm  of  this 
material  sufficient  for  the  de*tr«ctioii  of  these  organ- 
isms. 

In  various  kinds  of  beer,  .Munich,  I'i!  cue;,  .m-l  I  .v;' 
they  could  not  survive  more  than  from  one  to  tliree 
hours,  but  still  more  rapid  vv.is  their  extinc  ion  in  white 
and  red  wine,  for  live  nnnutes  after  their  introduction 
they  could  no  longer  be  found  in  the  former,  whilst  m  the 
latter  their  vitality  did  not  exceed  twenty  minutes. 

From  the  numerous  investigaions  recorded  it  i* 
obvious  that  during  any  epidemic  of  cholera  the  con- 
sumption of  uncooked  fruit  and  vegetables  should  l^e 
avoided,  or  that  at  any  rate  precautions  Ebould  bc  taken 
to  ensure  their  sterility  by  careful  cleansing  or  by  the 
removal  of  the  riitd  or  skin  where  posvbie. 


SOTES. 

Mai  of  Kie  ice  Ihroitshoac  tbe  world  will  be  glad  tu  know 
that  the  honoer  of  knighthood  has  been  mnferrcd  upon  Dr. 
Joseph  Henry  Gilbert,  F.R.S.,  who  has  been  auociaied  fiir 
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more  tIttB  fifty  ycMi  whh  Sir  J.  R.  Lawn  !ii  the  ■gikultiiral 

L-xf  erimctirs  o-in.lucif  ■!  at  Roihamited.  Brituh  and  foreiga 
icai'.cnncs  .ir.ii  Itaincd  sncKtie*  have  long  recognised  Dr. 
liillcri's  claimf  lo  dUiinclii  n,  and  have  licstowed  upon  him 
various  maiks  of  approvaU.  We  are  glad  now  to  be  able  to 
veeora  that     idMilfte  wotk  bn  been  oOefaiHr  KcoigniMd. 

Prof.  Max  Ml'LltR  has i«eei««d  from  the  SultMof  T^uktjr 
the  gold  me<1«l  of  the  Order  of  Merit,  tlie^  hitshesi  fconoar  in 
the  SuStan'bgifi. 

ZoouxiiSTs  will  learn  with  regret  that  Mr.  ('.c<t^c  iiroolt, 
leelarer  od  embrjoloQr  to  the  Uaivenity  of  Rdinburgb,  died 
mdiienly  at  Nen  cMtle  on  Saturday  sight  iait.  Hi*  death  U  a 
I0U  to  zoology  and  to  thoie  who  knew  and  appreciated  hin. 

The  Tinus  announces  the  death  of  Rear- Admiral  T.  A. 
Jenkins — oneoflhe  able»t  officers  of  the  U.S.  Navy — at  the  age  of 
eight)  -two.  In  1846  he  prepared  a  report  on  the  lighthouse  sys- 
tems of  Gieat  Briuio  and  tlie  continent.  Shortly  aflerwaid*  he 
uHiled  Prof.  Bache  in  mahlflf  tome  netaa«oIa(iea]  aadhydrv' 
graphical  obscrvalioni,  and  irt  determining  deep-sea  tempera- 
tures in  the  Gulf  Stream,  the  vessel  in  which  the  investigations 
wltc  carried  un  Ijcin.^  \yi\\\  un  I^rr  supervision.  In  1852  he 
wai  appoiatcd  ruvji  &«cicUry  of  the  Lighthouse  Itoard,  and  from 
l8b<;  to  1871  was  secretary  of  the  board.  H«  wasalsolbr  SOme 
time  Chief  of  the  Bureau  of  Mavi^tion. 

The  Franklhi  Inslltnle  hat  a«  arded  a  medat  and  a  premion 
of  twenty  dollars,  in  accordance  u  ith  tl.c  U-jjiLy  of  John  Scott, 
of  Edinburgh,  to  each  of  the  follow ijig  ^cQllemen  : — Dr.  Adolph 
Frank,  Charloltenburg,  Clernuny,  for  a  composiliun  of  in- 
fasorial  earth  as  adapted  for  filtering  purposes ;  Frank 
Reddaway*  Kancbestenior  hii  invention  of  camel-hair  belting  ; 
Henry  L.  Bridgmaa,  Btue  Island,  Ulinoist  for  his  invention  of 
an  ore  sampling  machine;  and  S.  H.  La  Rne.  Trenton,  N.J., 
f(i(  hii  improvem^  n's  in  slove*.  An  Elliot  tJre'ivjn  med.il  lia-^ 
been  awarded  lo  Frederick  K,  Ive*,  t'hiladelphi.i,  for  his  system 
i>f  colour  photography  kr.oi»n  a-  hclioc-hroni).  .Any  olijec  iMns 
to  these  award!,  or  evidence  of  want  of  originality  of  the  inven- 
tions iiameil,  should  be  lodged  with  tb«  scerelBiyofthn  Institute 
before  October. 

.\  Rkvti«'«  telegram,  daled  August  ti,  reports  ttuit  a 
violent  ih:ic!v  of  r.irth^iuakc  w.i-  M:  on  the  [Tcvious  evening 
■0  the  smajl  coajl  M.vn  of  Muliinitta.  It  was  full  iwed  rluiin^ 
the  night  by  other  shucks  of  less  violence,  which  wi  le  felt  .-ilso 
at  Monte  Sant',  Ar.gelo,  Maafrcdoaia,  and  Rodia— alt  lowas  on 
the  shores  of  the  Adiialic  Later  informalion  states  thai  all 
the  buildings  in  Maiiinata  wcM  norvor  iasa  serioHsly  daasag^ 
by  the  earthquake,  ami  great  cracks  were  caused  In  the  walls 
of  the  ho.;si.s.  Iliire  [ierinns  w;rc  kitte  1  and  four  injured, 
while  oi)]ers  wcrr  :,hakea  or  bruised,  t  he  island  of  Slromboli 
exiicrienicd  a  >harp  shock,  followed  by  u  Qonraally  violent 
eruption  of  the  volcano. 

Thr  Iran  and  Steel  Inttitvte  will  hold  iu  twenty-filth 
antnnsn  SDCClinf  at  Darlington,  from  September  a6  to  aS  In* 
elusiire,  when  several  important  papers  will  be  read.  Prof. 
Rolrerti-Austen,  F  U.S.,  will  i.iur,i  i^.uic  a  ;'A;'er  i>n  ihc  in- 
tluence  of  the  rating  of  the  rupee  un  the  wocl  l  a  iiuu  traUc  ; 
Mr.  H.  Baucrman  will  discourse  on  the  "  Metallurgical  Ex- 
hibiu  at  the  World's  F«if"  j  and  Mr.  Kupelwieser  will  com- 
■Hnieate  a  paper  on  the  recent  developments  of  the  steel 
indnstty  in  Anslrfak.  A  mmher  of  other  sobjects  of  technical 
intereit  will  also  be  dlsenised.  The  members  will  hatw  the 
advantage  of  viiitin^  '.he  niim-  f       imn  And  -•.c<i\  in  ;hc 

v;ciniLy  of  Darlington,  and  ariA!i|jcment$  have  bien  fjr 
excuriions  to  li.trnard  Castle  and  Raby  Ctstle. 

Th«  Board  of  Agriculture  have  been  nqnealcd  to  dra«  the 
attention  of  fralt  growers  to  an  intemationnl  csliibitiQii»  to  be 
held  by  thr  !;  :%ti.in  Society  of  Fruit  Caltnte,  under  thepatloo* 
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age  of  the  Csar,  at  St.  Petersburg,  in  the  antunn  of  1894,  wfth 

the  objcci  of  sho«  ing  the  jncseni  condition  of  the  cultivation 
of  friii;  and  vck;ctables,  ol  viticullurr,  «f  ihe  cultivation  of 
various  special  pl.xrits,  ami  the  manafacturc  of  their  pro»lucts. 
A  congress  of  pomplogisis  wiil  be  convened  simultaoeoosly 
with  the  exhibition.  The  exhibition  will  comprise  sections 
dealing,  among  other  matters,  with  hontceiture  implencoliniMt 
applianess,  and  tedmicality  of  prodaetton,  and  also  literary, 
scientiiic,  and  educational  accessories,  c  ollections,  plan's,  v^c. 
Detailed  regulation;  of  the  exhibitma  and  programmes  of  the 
various  Competitions  will  be  published  and  ilislriliuted  towards 
the  end  oi  thii  year.  Persons  Interested  in  the  progress 
of  horticulture  and  pomology,  both  in  Rtiisia  and  otlier  cou- 
tries,  are  inriied  by  the  Rnminn  Gosnmment  to  take  part 
in  tUs  htteraational  CKhibltien  and  eongrcss.  Applieatioos  Hvr 
further  information  should  be  addre^Si^d  to  the  o^ce*  of  the 
International  Exhibition  of  Fruit  Culture,  Imperial  Agrt- 
cnltunl  Museum,  Pnntanlta  lo^  St  Petenbwg. 

Sanioos  floods  have  occurred  in  Galtcia  (says  Reuter't  agency) 
and  ihey  are  exceeded  in  their  gravity  bjr  disastrous  inundatioas 
which  have  visited  Saras  an  )  1  n^,  )»  k  ni.nthcin  countries  of 
Hungary.    The  damage  done  in  these  duuictt  i%  iuintense,  and 
there  has  been  serious  loss  of  life.    According  to  the  latest 
accounts,  the  waters  are  now  seceding.  Dispatches  Iram  Lembeig 
deacrifae  the  havoc  that  has  been  wfoo^  to  the  valleys  beneaA 
the  Carpathians  by  the  persistent  rainfidl.    The  rivers  Dnietter, 
\  Stryi,  San,  and  Duaajec  have  overffowed  their  banks,  c.iu<ing 
'  great  dani:ii;e,  e-specially  in  the       tic's  of  Zydaczow,  Stryi, 
I  Przemysl,  aji4  Kimanow.    At  Turka  twenty-two  houses  have 
been  destroyed  by  the  floods  or  stnek  by  Hgblning,  and  many 
I  persons  hiat  their  lives. 

I    DuBiKC  the  past  week  the  heal  has  been  eaeesilvelnte 

niid1.iii<1  and  s(i>i;hern  {>art;  of  England  ;  it  reached  or  exceeded 
So  at  (Greenwich  Observatory  on  eight  successive  days  from  the 
8th  instant,  which  is  the  longest  period  this  summer  during 
which  soch  high  tempenunres  have  been  recorded.  On  Wed- 
maday,  the  9th  instant,  and  on  Monday  and  Tuesday  last, 
dw  tempetature  execcded  8$*  in  sevenl  place*,  and  renehcd 
S9*  hi  the  aeighbouthood  of  London  on  the  latter  day.  On 
the  9th  and  iCHh  this  exceptional  heat  culminated  in  severe 
lhunderslorm!>  in  most  parts  of  the  country  ;  in  Ireland  the 
storms  anil  rainfall  were  very  heavy,  the  amount  of  rain  measured 
in  the  north  of  Ireland  during  the  week  ended  the  laih  instant 
being  '8  inch  above  the  average.  The  heat  on  the  contllMnt 
has  been  much  greater  than  in  this  country ;  tliesliade  maismna 
at  Rodiebrt  in  France  reached  io6*  on  Mooday  last. 

I  'k.  W.  lit. I  I  KCK  has  communicated  to  llama  of  July  29 
and  August  S  an  interesting  article  00  the  typhoons  of  the  Chiiw 
Sea,  a  subject  of  which  he  has  made  a  special  study,  and  for 
I  the  collection  of  the  aeesssaiy  materials  his  position  as  director 
'  of  the  Itoog  Kong  obmrrctory  offers  Baayidvaatagea.  So  long 
I  ago  as  Se|>tember,  1S86,  be  communicated  to  the  Hw^  Kimg 
Tdtpaph  a  paper  00  ihe  law  of  storms  in  the  Eastern  Seas. 
1  he  present  article  embodies  the  la^ti  there  set  forth  so  far  as 
they  relate  to  the  subject  in  question,  together  with  the  results 
of  the  experience  subicquenily  gained.    The  typhoons,  like  the 
hurricanes  of  the  West  Indies  and  other  part*,  generally  give 
;)remonitofy  signs,  sndi  as  Ihe  motions  of  drrvs  dodds,  fbt 
swell  of  the  sea,  and  motion  of  the  barometer,  but  there  appears 
to  be  some  difficulty  in  determining  whether  depressions  will 
tesuh  in  urititi.ar)  it  in  tyi^ho  ms,  and  it  is  essential  to 

dtticrnune  i|utckly  how  a  ship  ties  with  respect  to  the  advance 
of  the  centre  of  the  dtsiurbance.    In  these  and  other  details 
j  which  itfc  of  primary  importanoe  lo  the  seaman  navigating  Ihe 
I  Cbbw  Seas,  the  inbrmaiidneoataiocd  to  the  paper  will  be  vei7 
nteful. 
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TUB  repQrt  orthediicf  «f  tktUBiiCed  Slitei  Wwiliir  Barem 
far  the  yaar  1893  hu  iec«nily  beeo  received,  and  tbowa  that 
ttiidt  attciitioa  hat  beea  gWeo  to  the  improTement  of  weather 
forecasts,  the  re«u)t  hc^n^;  a  success  of  Sj  y  per  cent,  in  il>i: 
combined  predictioQs  of  tveaiber  and  tempeialurc  fur  twcnty- 
fokir  h  nrs  in  advance.  Until  recently  the  isiae  of  prediction!  was 
restricted  to  the  Wash ingtoa  office,  bat  now  amnnterof  compe- 
toil  otacmn  make  forecMt*  for  their  tinmcdtatc  vleiiltjr.  In 
order  to  reader  ihii  aervke  m  cfieieiit  w  pQeeiUe^  tek|imphic 
reports  ere  received  when  contidered  neeeitarf  froea  M«enl  of 
the  West  In  !i All  islan Ji  Various  im]>r)t lam  in  t'esligatinn*  have 
recsHtly  !>ccn  iiijhii.h.;  I.  and  at  prcicnt  the  subject  of  the  rain- 
fall of  the  entire  country  u  urtder  dlKussion.  The  policy  of 
the  Bureau  lavouni  the  esubluhmcnt  of  bigb>ietrel  «etiooa,aiMl 
the  obstrvatory  at  Pike'e  Peak  ha*  been  teopcnad ;  advantaBe 
hai  alio  been  taken  of  ooe  or  two  balkoa  aaecata  (»  obtalD 
obeerratloM  maide  in  free  air.  Every  eflbrt  it  being  made 
to  advance  the  science  of  mcteorotinjy  ;  the  entire  lertitury 
of  the  I  niled  States  is  nnw  covered  by  local  weather  services 
with  the  exception  of  Alaska,  and  the  weekly  and  monthly 
leports  icitted  by  then  cootain  tables  of  meteorological 
data  aad  discussions  of  peat  value  to  immigrants,  invalids 
iDd  to  aen  of  ideocs  geaenaiy.  The  MmUklf  IVtmtJktr 
Hgmtv,  laiacd  bjr  the  Central  Bereau,  I*  a  htghlf  crediutble 
work,  prepared  froa  the  rep;itt<  nfupwarJi  of  2600  observers. 
We  also  observe  that  frequent  applicatiunj  aic  ina.U  10  the 
Bureau  for  cliantolrijjiLil  >Mii>tij<,  anil  that  Iho^e  are  generally 
satistied  without  expanse  to  the  appUcasut.  I  he  number  of 
such  applications  during  the  year  amounted  to  over  500  ;  this 
fact  alooe  U  saffieient  to  ehoir^lbe  liberal  policy  of  the 
Beicni. 

Some  elaborate  investigations  on  the  disinfecting  powers  of 
hypochloride  of  aoda,  chloride  of  lime,  and  peroxide  of  hydioccD 
have  been  rKtalljr  pvMufaed  by  Chamberland  and  FethbacbUi 
the  Anitaltsdt  t/nsiilut  Pasteur,  June,  1 893.  When  these 
materlala  were  employed  at  a  temperature  of  from  40-  50"  C.  and 
higher,  tlici:  action  was  invaiiahly  more  raj^d  than  when  ibcy 
were  iiscii  at  the  ordinary  temperature,  thus  afToiding  a  striking 
confiruja'mn  of  I  Killer's  experiments  on  the  greater  efficiency  of 
dtiiofecLanis  at  higher  tempenUuies,  reference  to  which  was  made 
is  NATvatfor  JuBS  15.  M leio-oigiaiiat  in  dry  tniroudJmi 
««re  found  fnrnMHre  capable  of  miitliig  the  •cttoaofthMe 
dltiofectaata  than  when  exposed  la  a  melsl  condition,  that 
whereas  in  the  latter  case  they  w  ere  <Id»ttoyed  in  a  few  minutes, 
in  the  former  they  defied  an  exposure  of  several  hours,  even  to 
hot  disin'ec'ants  If,  however,  such  dried  geims  be  subjected  to 
ooe  hour's  immersion  in  water  they  lose  ihcti' power  of  resistance, 
for  on  the  sebeequent  application  of  the  diilafeciant  they 
•Hconmb  rapidly.  These  authen  insist,  iheMfore,  on  the  in* 
porlaace  of  first  spraying  the  walls  of  a  t(MiB  with  water  before 
commencing  their  di, infection.  In  conclusion  a  ■.  lulion  of 
chloride  of  lime (|>repared  by  extraciiog  one  part  oftliloridc  of 
lime  with  ten  parts  of  water  and  dilutin^^  ilic  tltar  es.lrat  l  with 
ten  times  its  volume  of  water)  isreoommeitded  as  an  exceedingly 
eflMentas  well  as  cooaoalcal  dinnfcctaal  for  practical pnrpoMi. 

An  Interesting  example  of  the  degree  of  resistance  to  high 
teBpcntiues  exhibited  by  tome  micro-oiKanisois  has  lately 
been  published  in  the  dtttrvOttM  fUr  BaAttrMt^,  May  17, 
1^3.  Whilst  preparing  nutritive  gelntioe-peptonc  in  the  WOal 
nanner,  Heim  found  that,  despite  all  precautions  of  »teriHsalioa 
&c.,  mi'neton-  ytlluw  or  reddisli  yellow  centres  suI)>Kji:en',ly 
appeared  in  the  culture  material.  O.n  iitoUtidi^  uut  cola- 
nie!  and  further  studying  Ihctn,  thcs«  growihi  were  ascertained 
to  be  derived  from  ttrospore'produciiig  faactlli  which  had  resisted 
the  neml  lo-ao  minutes'  esponire  to  ttenn  on  Ibrcn  anceaislvt 
days.   On  further  studying  thc^e  orgaalnas  it  was  fiMad  that 
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I  one  of  them  rrquTred  tbrte  hours'  eonlfatuone  ileamtng  hcibfe 

being  destroyed,  whilst  W.c  oiher  wa<!  not  annihilated  until  this 
had  been  prolonged  for  seven  hours.  These  extremely  ha^dy 
spores  were  traced  (o  ilie  leaf-gelatine  employed,  and  as  in 
many  respect*  they  resembled  certain  $oii-roicrofccs,  Heim 
supposes  that  in  some  manner  or  other  during  its  preparation  the 
gdatine  must  have  come  in  contact  with  soil.  Still  more  recently 
a  ciadolhris  has  been  found  in  water  which,  en  aceonRt  of  Its 
abiliiy  to  resist  high  temperatures  has  been  called  C.'j  U'tkrix 
iittmlntrahilit  {Ctntralblalt  /.  Hakttri«hsric ,  vol  xiv.  p.  14). 
It  was  i'.ill  ctidiiwcd  witli  vitality  after  having  un<ifrf;.>ne  sit 
successive  exposures  to  ordinary  intermittent  sterilisation  at 
lOo'C. 

M.  Loots  BuUTAN  his  succeciiil  in  tilting  .  \uhniirine 
photo(;raphx  unilci  various  cntiditions,  by  a  method  de- 
scribed in  the  C.^mf-Ui  Rrniu;,  N'o.  5.  A  camera  con 
stnicled  for  several  successive  exposures  was  enclosed  in  a 
metal  box  provided  with  plaae<pniallel  glaat  windows  monnled 
in  copper  ring*.  The  appaiaint  was  nHinntcd  on  a  heavy 
stand  provided  with  weights,  so  as  to  give  it  a  steady  footing 
on  the  sea  bottom.  Near  the  shore,  in  depths  not  exceeding  1 
orztn,,  ihe  camera  cmild  be  placed  in  position  wiihovit  the 
necessity  of  the  observer  entering  the  water,  anrl  ne^jalivet  wrri 
obtained  by  direct  tuntight  in  about  to  minutes.  U'iih  an 
exposure  of  30  minutes  negatives  could  be  obtained  at  depths 
of  6  or  7  m.,  the  apparatus  being  pal  up  by  a  diver.  The  best 
images  were  obtained  liy  placing  a  Use  glam  la  front  «f  the 
lens,  but  even  the  best  showed  a  want  of  depth  which  coeld 
only  be  relieved  by  using  a  very  small  diaphragm.  Thisdiffically 
would  disappear  if  the  lenses  ere  ada|)'cd  to  submarine  wuilc 
.  to  ^i«gin  with.  Pictures  of  the  sea  txtttom  were  also  oMained 
\  instantaneously  during  a  storm  by  means  of  a  llash-ligbt,  consist- 
ing of  an  alcohol  lamp  fed  byareaervoirofoxyi'en.  Magnesium 
powder  waa  peojccled  into  flanM  bjpr(ssi«g  a  rabtter  halL 
The  depth  at  which  thcti  pbotograplis  can  be  tilcen  is  at 
present  limited  to  that  which  can  be  attuned  by  the  dleer. 

Thk  absorption  of  light  by  platinum  at  different  tcmpemtumt 

i«  fli^ell'L^c(l  in  a  lii);h!y  interesting  paper  recently  communicated 
to  ihc  .\ccailemia  ik  l>  Scienie di  Torino  by  Dr.  G.  U.  Rizra. 
He  ^urCiedt-d  in  obtaining  transparent  libi-.s  of  jiliii i:i-.uii  pro- 
duced under  such  conditions  m  to  exclude  the  piiisilnlity  of 
oxidation  on  raising  the  temperature,  Tlie  ;  arntui  emplojed 
coosisted  of  two  glasa  cylinders  joiiked  by  a  thin  tube.  Another 
lube  wu  soMercd  to  the  middle  of  the  latter,  andcoanecMi 
with  an  air-pump  and  a  reservoir  containing  nitrogen.  The 
tubes  were  Ailed  with  nitrogen  several  limes,  and  exhausted,  si 
as  finally  to  cor'.tain  a  rati  .'ic.l  atmosphere  of  nitrogen.  One  of 
the  platinum  electrodes  was  partly  encased  in  glass,  and  con- 
nected with  the  negative  pole  of  a  Rhuoikoiff  coil  excited  by 
six  Biiascas,  tbe  other  electrode  bcirg  connected  to  the  positive 
pole.  Under  Iheie  eondilkm  the  negative  pole  was  volatilieed 
and  deposited  as  atMn  film  upon  the  walls  of  Uwgfantiyliadcc 
containing  the  electrode.  The  glass  cylinder  was  then  dlseon* 
necitil  I'y  tilling  the  apparatus  with  ijitroj^en  to  i-tr.npheiic 
pres^ure,  melting  the  ibin  tube  under  the  blowpipe,  and  draw- 
ing it  out  to  a  rod  to  be  broken  olT.  The  platinum  electrode 
was  bent  out  of  the  way  by  melting  its  gla<s  sheaih,  aud  tbe 
lesalt  was  a  cylinder  of  glass  containing  a  fine  deposit  <.f 
platinum  and  fiUcd  with  Diuogrn.  This  cylinder  was  phiced  in 
an  iron  cylinder  in  a  small  gypmm  fitmaee,  and  healed  by  a 

.sinral  tube  of  Miiall  gas  jets.  Li^dit  « a  ran ;mitted  through 
»ii)do»vs  in  the  iron  lube,  aud  a  Ku^s  uiiiverial  »p<ctroscope 
was  u  ed  to  compare  the  spectra  transmitted  lhrou),h  ilr-  i;l.isi 
and  platinun,  and  through  the  glass  only.  The  if  ni,  <  r:i  ures 
were  mcasared  by  the  ealorimelric  method.  After  all  ing  lor 
tbe  varions  reflectieos  ncdeigpne  by  the  light,  it  was  found  that 
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M  the  tempcntim  incroMd,  ihe  Imupueocy  of  (ke  film 
iikcn  aacri,  npccially  in  the  mora  nefrangiUc  it^xon.  It  may  l>c 
Kddcd  that  thit  plicaamenon,  if  fotind  to  hold  generally,  e-mb 
liihes  a  new  correlation  !Kt*een  liyhl  and  cicctficity.  the  iDCiei^e 
ofctvctrica!  rc^uiaitcc  of  a  coqJucioi  bciog  accomfkanied  by  an 
incKuc  of  tnospwency. 

Th»  »tteraalfl  arrent  rappliad  by  the  Innibmck  Central 
StalioB  has  been  uiiliied  by  Dr.  G.  IWnlschkc  fur  th«  por|>osc 
of  invc^tinAtiti^  ihc  .lielecliic  constsnls  of  some  Boh  1.  \,y  ili.- 
mcthod  of  G  irvlcn  as  improved  by  I.rcher.  This  current 
chai^cil  iho  c  imlcustr  p«iiivcly  and  ncj;aii»cly  at  eqiul  inter- 
vals, thus  avoiding  residual  tMttA%  of  a4i  kind*.  In  order  It. 
ubuin  greater  scDsniTOK*!  (he  ahernaie  curreot  wastraiu- 
furncd  to  higher  dilhmiGe*  of  polenlial  by  means  of  an  induc- 
tion coil.  It  Wat  found  ttiat  thediclectri  c  con-tanl  is  indcpenJcni  ' 
of  ihtr  cn^ih  of  ihe  BeM  in  il>c  condenser,  and  liencc  aUo  ; 
that  ilii-re  exists  m  pcrceptilile  cjinluctivity  in  the  Uieltclric. 
Tfic  tons' ant  of  ]israfiin  wa>  found  ti  be  I  .S9,  of  cboijitc  203, 
of  suljihur  2  42,  of  cooimon  filaM4'i7  (04-51,  of  ptate-gless 
5 '85.  I 

Wk  hive  received  ihc  supplement  to  the  calcndiu  .1  ti  c 
Rjyal  tniverailyof  Ireland  f..r  the  year  1S9J.    It  contains  . 
the  paprrs  set  at  the  UniTcnity**  eumiiiMioiit  dttriB^ 
.  Tiic  repATt  of  the  fovitli  meeting  of  ihe  Aus'ralasian  Associa-  ' 
lioA  fur  the  Advaneemem  of  Science,  held  at  llcbart  Town, 
Tasmani.i,  in  J  miiary,  1S91,  hujwt  rciohcd  lU.    It  i»  edited 
by  .Mr.  A.  Mt.in*»i. 

Tub  MiJUnJ  Naturalist  contaios  en  addres*  delivered  by 

Mr.  W.  11.  Wdlcin-nn,  rre^iJcnl  of  the  Midland  Union  of 
NsmraJ  rri,o:y  Sjcicties,  on  "The  Lifc-llistory  uf  ihc 
Diamond  It Kk  M  j:h"  [PhiUi:,!  n ir  ifirjruHi).  We  note  thai 
a:  the  annual  meeiiug  of  the  Union  on  July  II  it  wa»  decided lu 
dbcaminue  the  publicttlioa  of  the  juurnal. 

MeSSKS.  OOSKV  L"CK\voot)  AMI  Son  will  sliorlly  publish 
"The  Miner**  HandbcKik,"  compded  by  Prof.  Milne,  F.K.S., 
of  the  Imperial  Utiivcr>ily  of  Japan.  The  volume  is  of  especial 
intere»t  on  account  of  the  (act  that  ii  is  being  primed  under  the 
Mlhoi'a  diiectioB  at  Tokiob 

A  coKRKsi'oNUtM,  "  U.  K.  K,"  writing  from  Victoria, 
Australia,  with  reijard  to  a  letter  in  our  i»»ue  of  March  jo, 
refers  us  to  another  and  in  some  rei^pecti  siaplcr  ride  for  find- 
io{>  (he  day  of  the  week  which  oorrcapondt  lo  any  given  day  of 
the  yev,  to  he  found  in  Or.  Cfasrle*  f  Iultoa*<  "  Mathematical 
R«creations,''  puhlivlktd  in  Loudon  in  180J. 

TttE  U.S.  Depart ni  int  of  .\i;ricultutc  has  j iist  i-^iuod  a  syv-  1 
lematic  and  aipbaK-tic  index  to  new  spocieS'^f  North  .\mcrican  I 

Pttaneropms  and  I'teridophyie*  paVlished  in  1892.  by  Mi&s  | 
jtiephiae  A.  Clark.   The  index  fwm«  the  fcwoth  number  of 
the  thinl  volume  of  comtiibationi  from  ibe  U.S.  National  Her* 
bariam. 

IJa.  McAi.riNK  hac  prepared  a  repoil  for  the  Victoria  I>c- 
partmcBt  of  Aj>ricuUnre  on  a  poiaonoue  species  of  Il  omcria 
ioand  near  Melb>nme,  cansine  the  death  of  cattle  fee  lin^  u[>on 
it.  The  species  i*  // "rurij  (cHiua,  Vent.— »ar.  A/i'iiiifti,  com-  ' 
monly  toown  as  C.ipe  T;;lip.  There  is  evidence  that  it  it  fast 
5pre.vtin^  over  the  C  /Kmy.  and  sircnnoas  measares  will  have 
10  be  taken  to  eradicate  i(. 

Wk  have  received  the  following  eeoerpti  from  the  Ptoeeed- 

in^s  of  the  United  -States  National  Museum:  Catalr^  t  .f 
eralis  if  the  family  Maudie  in  the  U.S.  National  Muscuui  , 
of  I)iato:n>i.e;i'  from  a  deep  sea  dred^injj  in  the  .Allintic  Ocean 
lift  l)jla«arc  lljy,  an  t  scientific  reiulls  of  cxploraiioost  by  the 
U  S.  I-  i  h  C  jmral.sion  steamer  Ai''.tli\'.!  ;  aUo  notes  CO  Erian 
^Ilevonimi  ,ii  in;  -  f,  1,:-  x.j.v  '.'oik  and  Peaosylvasia. 
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Tilt;  Memoirs  and  rroceclirgH  of  the  M-incl,<vtcr  I.iteraiy 
and  I'hilosophiail  Society  (vol.  vii.  No.  z)  contains  ihe  record 
pnrt  of  Prof.  W.  C.  Williamson  *  (;cneral,  Morphological,  and 
lli»tolonical  Ir.dex  to  hi«  collccliTc  mcmoirion  the  fossil  Pianis 
of  (he  Coal  Meastttes.  Prof.  Harold  U.  Dtaon.  F.R.S.,  eon- 
tribatai  a  long  paper  on  the  '*  Rate  of  Eiplotio&i  in  Cases, ' 
•ad  in  eollafaofation  with  Mr.  B.  Lean,  one  r.n  the  "  Lengih 
of  Flame  Produced  by  the  KxpU.sion  of  Ga&cs  in  Tubej.  " 

A  rorv  of  I'fof.  C  V.  kiley'!i  presidential  addrem  of 
"Parasitism  in  Insects/'  delivered  before  the  Eatomoki^cal 
Society  of  Washington  ia  1S92  has  just  reached  m.    It  goes  >•* 

show  that  "ihc  pirasitic  firins  and  tlic  p.irasilic  halnt  base 
app^a  cil  late  in  ihe  history  of  insect  evuluiion  on  the  j;lol>e  ' 
A  numU.-r  of  jp-ipcri  liy  Pr-'f.  Kdey  on  various  ento  i.o!;)j;ic.il 
siil>j  ci  •  have  also  Ijcen  received.  AmoD{i  them  is  one  on  lire 
ll.iliils  .ind  n.iMr.il  hi>tury  of  the  Oi.  [ktt-iy,' ify/tJtrma  A>Pr>, 

in  the  United  States.  This  has  hitherto  been  sappased  to  be 
the  omtnoo  species  of  t»o(h  America  and  Carope,  but  Prof. 

Riley  finis  thai  the  s  ecies  his  not  been  ob.crvcl  and  recorded 
in  N  jrlh  Americ.i,  licnce  he  con.i  lei>  i's  presence  as  merely 
CO -jccltiral.  Tne  .\  riciicrn  species  is  //i/.>./</«i,i  limala, 
V,Hier«,  an^l  ir  seem;  pn.SaMe  ihu  when  the  life  Iiisioiy  id  ihe 
K  iro  ean  //  /.),■ /i  has  been  woiked  out  it  will  be  f  .Ui.d  lo 
Coincide  wiih  ihe  .Aineticm  lii.t  llj  as  dcscii'>ed  by  I'lol.  Kilcj. 

\  .NKW  mineral  of  cxcrp'-i.-nal  interc*',  inasmuch  as  it  con- 
tains about  six  and  a  half  psr  cent,  of  the  extremely  rare  tit- 
meot  germaniuut,  is  described  by  Prof.  Peabcid,  of  the  Sbelbeld 
Sciealilie  School,  U.S.,  in  Ibe  Aagnit  number  of  the  AmtritaH 
y.'iii  nal  i>f  Siitntt,  GetmaQinm  was  discovered  in  the  year 
iSi6  by  l'rt>f.  WiftbJer  tn  the  Freiberg  minetal  «/Trrr<»(ft//.  a 
(!ou!  Ic      I|  ' '  Ir    f  aid  geimaniiiui.    'Ihe  leiuaikal  K- 

manner  in  wlucit  die  i.cw  cleu^eiit  was  found  ;o  c  ncspond  wuli 
the  tkaniin'ti  predicted  b)  Prof.  Mendeln  If  wiIIIjc  .still  fie>li 
ill  the  niir.ds  of  il  emisl<.  Cermaiiium  thus  belongs  to  the 
four  h  or  tciravalciit  vcnical  gioup  of  Ibe  periodic  claauficaliop, 
occupying  Ibe  space  previonsly  vacant  between  nlioon  and  tin 
vertically  and  gatlinm  and  artcnie  borirontally.  lu  atomic 
wei|;h;  of  7J  3  corresjKjnds  aim  st  exactly  »i;h  the  number 
a5M);ned  to  the  mis.inj;  .  v.rj/.'r.  i'<i  by  Prof.  .MendcltelT.  I  be 
occiiiience  of  thi*  interesting;  clement  aj  jieais,  as  far  .is  the 
nriiir  can  (;ilbcr,  to  imve  been  noticed  pie*iotisty  in  only  one 
01I1. 1  niineial  speeimen  besides  «r^>W//<r«  namely,  ioeMx^wsfe 
by  Prof.  Kiiks*,  two  years  afier  its  diKovery  in  the  former 
mineral.    Since  that  time  Piof.  Winkler  \^.^  )>ro|iated  a  larye 

nuxber  of  its  ci  n:pounds  and  from  time  to  time  de-cribcd  their 
l'i'.|icrtie-,  o  that  we  n^w  po>vC>b.  a  con^idcr.ilde  am  unt  of 
informal  ion  conceintn^  germanium.  I  hc  ihiid  niim  r.d  now 
announced  was  broujjlit  fioin  P.ohvia  by  .Mr.  CanluKI  a=  a  new, 
r  ch,  and  very  beauiilul  silver  ore,  and  siilimiUed  lo  Prof.  Pen- 
6  .id  for  examination.  It  has  been  termed  (a»/uiJiu  in  hommr 
of  ils  finder.  The  presence  of  germanium  was  suspected  from 
its  l>ehaviattT  when  healed  in  closed  and  open  mbes.-n.d  on 
chaf«o.il,  inasiiittch  as  h  much  icsembJed  the  bthaNi.  ur  of 
)•!  <i.//.V  under  similar  ciccuiii-»%-iiues.  Peihaps  the  iDost  re- 
markable cliaiatletis'ic  of  jjiim.inuim  is  that  it  fi.iiii»  a  «'>4j/e 
sulphide,  UeS,.     On  luatintj  r.j ,V  in  a  closed  tube  the 

sublimate  of  sulphide  was  observed  to  be  white,  and,  moreover, 
when  the  mineral  ia  healed  oa  charcoal  a  white  aubllmiteof 
oxide  and  salphide  is  produced  near  ibe  rcsidoal  Uad  of 
metaltic  silver,  togelber  with  a  numWr  of  milk  wb  lie  >emi- 
tratiipaient  fustd  globules  chai  aclerislic  of  ternianic  oxide, ( ic' ),. 
LvcMually  iiio.i  of  the  comp<iundsof  f;erinaiii«m  «eic  piepartd 
bum  the  mineral  and  their  i>iopcilie.s  found  to  coriCNpond  in 
all  respects  with  tfaoee  described  by  Piof.  Wii.kter.  A  snlpbo- 
snh  soluble  in  lolations  of  caaslic  alkalies  like  the  sulpbotalfs 
of  tin,  aalittooy,  and  arsenic  was  obtair.«d,  and  the  alkaline  so* 
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lotion  yielded  a  precipitate  of  the  while  sulphide  upon  the 
•ddkiiM  a<  ft  dilute  aciiL  \Vii«&  this  uUphide,  GeSy  wu 
heated  in  a  concnt  of  bydragea,  nsall  gKttering  scale*  of  the 

lower  sulphide,  GeS,  mocb  resembling  crystals  of  specuf:ir  iron 
<MT,  were  formed  ju»t  beyond  the  he.tted  portion  of  the  4»il>e  ; 
ui>on  ii  ntiniiL't  heating  complete  rai.ic.inn  occurred,  metallic 
gerinaniuiii  a^eli  biing  deposited  upon  the  walla  of  the  lube  in 
•null  cieyi»h-white  octabeJral  ciTMali  wbkh  exhibited  a 
particularly  brilliant  metallic  luhtre. 

C»n/*i<iiU,  upoD  OAalysi^i,  yiel<i«  numbers  which  indicate  that 
iU  GOmpMillOB  It  A{,GeS,.  or  4Ag,S.aeS,.  Prof.  Pcnfield 
points  out  that  ihe  pnbUibcd  analyaii  of  Piof.  Wtnkler't  for 
argjFi  inliu  agree*  madi  better  with  the  (one  foravla  ihan  with 
ihc  formula  3A<;nS.GeS,,  which  he  ascribes  to  it  in  bis  memoir. 
Prof.  Penfield  confirmi  this  by  another  analriU  of  »fgyroJtU 
conducted  wiih  .tn  cuccllenl  .specimen  in  his  po^sc^sion.  The 
two  uiir>eraU  would  thvu  appear  to  possess  lUe  lume  composi- 
tion. I'bey  arc  not  identical,  however,  for  ar^'frMt/t  crystal- 
Ihca  in  the  moooclinic  tytten.  C*mfi  lJHt  ct]r*talli*e*  io  cubic 
octabedrom  modified  dodecahedfil  facet ;  the  ciysial*  are 
black  H  ith  a  blue  or  parple  aheen,  thejr  exhibit  a  magnificent 
metallic  loure  aad  ate  extremely  bidttle.  Ar«yrgJiu  atxl  tan- 
ftlJut  are  tbeieforc  dimorphoM  Ibrma  of  rilMr  gctmaniiim 
sulphide. 

Noras  from  the  Marine  BiotOKical  Station,  Plymoattt— Lait 

week's  captures  include  the  Hydroid  MyruHhita  f>hrv^i<i,  the 
semi-parasitic  Rhabdoc<rle  /•(tampia  trythrxtphaJa,  and  the 
Mollusca  f  ai  .nsuiii  aJhiis  and  Ro^tanra  avciiifa.    The  tloating  I 
fauna  has  cfaaogrd  very  >li,>hlly  since  laot  week,  luit  several  > 
other  aulama  fonas  hare  made  their  appearance.  Radiularia 
have  faflCB  pment  ia  £air  aamben ;  the  Anthomediua 
eofyme  («  ^niw/4«wr)<MrMMrbaa  been  plentiful,  I  he  majority 
pottcssing  buds  upon  the  manubrium  ;  and  the  bcnuiiful  larva: 
of  the  Prott'biaiicli  AVjj.-.»  and  of  the  Opi>thol>ranch  .  Egitut 
pttHitittueni  have  al«i  been  taken.    The  Tuibellaria.  Ittamfia 
trjthrottfkatii  and  C/cioj^ntt  fafiUetus,  and  the  Crustacean 
Njus  ttartMut  arc  now  bfeedine. 

The  additions  to  the  Zuoli^ical  Society's  Gardcoa  durMi-;  the 
past  Week  include  two  RufTtd  Lemur»  (l.iinitr  variui,  i  <i  )  from 
Madagascar,  prcseiit'  1  Ly  .Mr,,  lir.^htwen  ;  three  Long-enrti; 
Owls  (Alio  0I14;)  and  one  Tawny  Owl  (S/rniiim  aiu<i>)  from 

Europe,  presented  by  Mr.  Edravnd  Hart,  K./-.S.  ;  a   

Falcon  (faite   }  from        ,  preaeuted  by  Lord  Lilford, 

P.Z.S.  ;  five  >htg«  {Pk«iatr0fonu  gneutu^  from  Scotland, 
presented  by  the  Mailaine  of  Lochbuie  ;  a  Common  Chameleon 
{ChaitiifUon  vutf^am)  from  North  Afrie*,  pretented  by  Mr.  K. 
Palmer;  a  KUok  hcadeil  Caique  {Cika  m<laniK(/'ha!a]  from 
Dtmerara,  depo«ited  ;  a  Regent  Bird  {Serif hJus  mthniu)  from 
Ansiralia,  parcbaicd. 


OL  K  AS7A'0AVM/CAL  COLUMN.'. 

Thk  Okici.N  or  Ni-  xv  Si  ARS. -  Prof.  A.  W.  Hickei ton  writes 
Io  '.It  irom  Chrtstchureh,  New  Zealand,  at  follows:  —  "More 
ihin  1  year  ha*  elipsed  since  the  first  notice  appeared  of 
lilt  in:w  '.Mt  111  Aiiriijx,  and  up  h>  il.vlf  ii  )  ^;i'iierally •accepted 
GXplaoAti  Jii  ul  tlic  special  pheiiiiiiwr>a  noted  iias  been  offered  in 
any  of  the  Icadiiif;  journals.  .May  1  beg  to  draw  the 
attention  of  your  reader*  to  aemal  article*  beaiios 
directly  upon  the  moda  of  oiigia  of  aaiir  tian,  nufaliibod 
fifteen  years  ago  in  (he  TianMclioo*  of  the  N.Z,  inelitiile? 
The  ocplaaalioo  there  offered  appear*  to  fit  ia  titnoet  exactly 
with  the  acinal  conditioo*  a*  observed  ia  ihi*  particular  case. 
ThO papsia icCerred  to  are  contained  in  vols.  It,  12,  and  13  of 
ibo  Tmamclloot  of  the  N  .Z.  Itutilute.  A  summary  of  these 
papers  aUo  ap|)«ars  in  the  Proceedings  of  the  Australasian 
Awoe  atii>n  f'u  the  .^-Ivancement  "f  Science  for  the  year  rS9i." 
Upon  referiing  to  the  above  reference*  we  find  that  Fro(. 


Bickcrloa  believes  that  new  stars  are  ca  i-tii  1  >  the  "grazing" 
collision  of  stars  like  the  sun.  His  re^cuchcs  show  that  "  The 
temperature  devcUii>ed  is  independent  of  the  amount  of  gmzin|>. 
With  similar  substances  it  depends  onlyon  the  velocity  ((e^injycd, 
-  '.li.n  lilt-  L'oalesced  body  produced  hy  the  mercv  firw-  must 
be  hat  as  though  the  whole  sun  collided.  The  mulecular 
vcbcity  of  such  a  high  temperature  may  be  sufficient  to  carry 
away  every  pnrticle  entirely  into  space,  the  mass  of  the  body 
not  havinv;  s  iIr.LRi.t  ^-.tractive  power  to  retain  ihem.  Hence  an 
intensely  (mlUant.  b  <^>.iy  is  produced  in  less  ihnn  an  hour  ;  it 
then  expands  and  increases  in  sire  aad  total  luroinoiity  for  per- 
haps a  lew  hoars  to  a  day  or  so  ;  then  the  diffusioa  woald  beM 
er<M  a*  to  gfadmUylaaira  luminosity,  until  in  a  few  mowtha or 
a  year  the  star  ivoaM  have  disappeared  into  space.  Thiere- 
ptWentiaU  cbe  peciilfairiiie*  of  temporary  atai*.  If  the  graie 
be  more  oottddenble  the  otlrictioD  will  be  greater,  yet  the 
molecular  vel3cily  is  the  same  :  a  baltow  globe  of  gas  m.iy  then 
result,  giving  us  a  planetary  nebnla.  According  to  Lord  I.iadaay 
thi«  is  the  condition  of  the  temporary  *lar  in  the  .Swao." 

TUE  SfECTRUU  OF  TIIK  RoROAME  (^Itr^MSSET  COKVT.— 

Prof.  Campbell  in  AUnmmit^  Xa  inichien.  Xo.  3177,  g^eci 
a  dclaHed  aemml  ol  the  tfinal  and  ]ilu>:ographic  oDserratioot 
that  he  has  mmie  of  the  sfieeirnm  of  this  comet  at  the  Lick 
Obacreacoiy.  The  foUowioc  are  (be  viiaal  observati ms  and 
in  the  fonrtb  oolamn  are  given  Kafier  and  Runge'*  traTe-len^th) 
for  the  edgei  of  eaiboD  bead*. 

July  .  I.    J«ly»a.     JnlflJ.        Und,  ^mh3  tard. 

600   ...601     ...    —  ...619  S'>5    Mj-timum  of  red  band, 

Inu  td,  faint. 

563  ...   —  ,,.    —  ...      563... Red  '  life  i>f  yellow  band. 

—  ...    —   ...5633   ...     SlfiiJS...Very  t.uni  h  io  tcniiinatiltf 

111  ^  clluw  I. an  I 

—  ..  —  ...  558  ...  f 585...brii;lit  hir;  ri  yrll'ov  iiAO'i 
5162  I. .  5161  8  .  5163  9  ..     S165  2  Very  biiijtst  iiiie  lermioat- 

irvg  in  green  banfl. 
5124   ...5127   -  5128   ...     5129  ..Very  bright  luie  terminat- 
ing in  green  band, 

—  ...  —  ...  JQ9  ...    —  ...Very-  bright  liae  teimwat* 

ing  in  greeo  band. 
4734    ••   —        —  —    4737. ..Red  enge  of  bine  band. 

—  ...    —  ...4734  47J7  .Bright line teiniinatingblee 

lianii. 

—  ...434   ...    —   „.     —    ...Bright  region  in  continuous 

spectrum,  faint. 

—  ...  431  ...  —  ...    —   ...Briiiht  region  iacantimoat 

■pectmm,  Mnt. 

In  addition  Prof.  Campbell  has  obtained  two  photograph* 
.if  the  eomet-speetram  extending  from  wave-length  4S7  to  387. 
Twenty-eight  bright  lines  have  ha<l  their  positions  determined 
in  the  photographic  s|>ect rum,  fourteen  of  which  appear  <o  car* 
respond  to  )ioj»  and  band*  of  carbon  and  cy.«nogen  givsn  by 
Kay^cr  and  Rnnge.  It  iipoioled  out,  however,  that  the  wave- 
Icngihsof  the  C'lmet-lines  are  sy>temalically  Ifsi  fhin  Kiy?cr 
and  Kunge's  by  one  or  two  tenth-metres.  I'r  .1.  < 
thinks  this  may  in  part  It!?  l  i?  to  the  fact  that  the  cometary 
speclmni  consists  <A  ):n ynin'jtrical  bands  ratbCT  thmi  linfli 
and  partly  to  motion  in  the  iinc  of  sight. 

.\T.Mi  iSlHEklC  RtKKAC  rtON.WT)  StAK  Pit' i I'l N.k  AI'll s.  —  Now 
that  sitllar  parallax  is  determined  (rum  pbotogr-ipbiL  d.il»,  and 
a  catalogue  of  stars  is  l>eing  prepared  fiom  the  itnagi-s  inipicsscd 
by  celestial  points  upon  sensitive  films,  it  becomrs  ntcess-iry  to 
investigate  the  effect  of  each  and  every  cause  tending  to  vitiate 
the  results.  Prof.  A.  A.  Rambaut  con>liici?.  the  most  import- 
ant of  these  disturbiiTg  causes  in  a  paper  on  the  <li^toriii>n  of 
photographic  star  im:ii:i-i  due  to  refraction  read  Ittfore  the 
Royal  Dublin  .Soeitty  ••r.  .\pril  19,  and  just  ]>ublished  in  a 
separate  fonn.  Prol.  Ka:i<baut  had  previously  published  for- 
mula- i.  lstr.  Ntich.  3135),  by  which  the  Correction  for  refraction 
to  the  relative  poMlion  ol  any  two  nars  on  a  photographic  plaM 
can  be  eompoted  in  n  convenient  manaei^  and  he  baa  now  fol- 
lowed tbaae  VP  by  determfailne  tbe  diMortlaa  that  lake*  place 
in  the  ihopc  of  «  iiarimagednrincibeexpeMK.   Hi*  condu- 
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•ion  ii  that  within  the  limits  of  an  expoftire  of  fifteen  minutes^ 
duiation,  "so  long  a» the  leailh  distance  does  not  exceed  60° 
no  sensible  error  can  aine  ibwagh  the  distortion  of  a  star 
by  rrfraction  if  the  measures  arc  in  all  casek  made  from  the 
centre  of  iho  image,  and  the  cocfhcients  in  Ihc  f  rmu1:e  of 
icdnciioBineompnted  for  the  time  oorreaponding  to  the  middle 
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•dhe  npMBic,  liat  if  photograph*  obtained  withlonger  expos- 
we  -  are  utilised  for  the  determioation  of  the  lelative  |v>uiioB  of 
ilait,  it  will  be  necessary  to  know  what  ttar  o-i  the  plate  was 

Mcd  IS  guider,  and  the  distortion  by  refraction  must  be  investi- 
gated for  all  Stan  at  any  considerable  distance  from  it."  Frum 
thu  it  will  be  seen  that  the  pho-ouraphs  of  «!af(  o'.itained  for  the 
determination  of  parallax,  or  iii  conncc  iun  wiih  the  star  cata- 
to^of,  are  uotffecicd  by  the  result,  since  the  cxpo-iurc  in  each 
MM  iiamallylttttlMatlM  limit  defined  by  I>ri>r.  Riml>aut. 

ASTKONOUY  PoprLARiSED.— \V*  have  previoudy  referred 
K>  •  propoMi  to  issue  a  new  ailrooomiaU  periodical,  designe  l 
for  amateurs,  teachers,  students  of  astronomy,  and  the  public 
generally.  The  first  number  of  thl»  }\'fuiar  Ailron^'my  will 
be  publithcil  about  Septtmlicr  I,  by  Mr.  W.  \V.  I'aync, 
iTOodsell  Obiervatory,  (  i  Il-  i  n  (  oilege,  Northfield,  Minn., 
U.S.  Messrs.  William  Wt.lcy  anil  Son,  2S  l.fbcx  .Sircel, 
S;r3nd,  London,  are  the  agents  f  ir  England.  Tlie  p'.riodical 
will  be  issued  monthly,  but  no  numbers  will  lie  puliliNlicii  for 
July  and  August  uf  <:uh  51^:11.  One  of  the  features  will  Ife 
a  icheme  of  work  !>uiia1ilc  for  a  small  teleKope,  field  glass, 
MMim  glass,  and  the  n.ikrd  eye.  Those  who  wish  to  know 
Indr  wsy  abovt  the  nky  will  And  their  wantt  supplied,  and 
hoBS  fcum  tvill  b«  catmd  Car  fay  omm*  oI  lios  «  bat  book* 
tad  lebMMS  «f  itady.  From  imm  and  Mlwr  mattm  bcb- 
limed  to  the  proipeGtiit  it  wen  probebie  that  the  peiiodkal 
will  p-MMM  the  featem  that  coamand  sncettn. 

CoMCT  Appkarakcks  thb  Yeak  1892.— Frof.  H.  Kreu'z 
bM  Collected  together  all  the  appearance*  of  comets  dnrinf;  the 
pMt  wari  thb Mt  appearing  in  the  I'ltti^iAnti^ifidtr Attrt' 
mmatkm  GadbtAift,  ali  jahrganc,  parts  1  aadl.  In  addllioa 
t»  short  desctiptiom  of  the  appearaooee  pnt  «n  hy  them  at  the 
lisses  of  diieovefy,  aal  to  the  valoe*  of  the  elemcau  of 
ihe  Bcw  ones,  he  gives  reCerences  to  all  the  observations  that 
have  f>cen  made  of  litem.  Among  those  that  receive  more  than 
•4ual  aAteoti  )n  are  Conet  1893  I.,  dticovered  by  Swift  ;  Comet 
Holmrs  1892  III.),  Winnelke's Comet  (1892  iV.),  and  Comet 
•892  V.  ( Barnacd),  since  It  was  the  6n(  (•  xcludinjr  that  pholo- 
C'apbed  in  the  Solar  Edipocof  May  17, 188s)  oiseoveml  by 
photography. 


GEOGRAPHICAL  NOTES. 

The  Sciciety  for  the  study  of  French  Con^o  has  organised  a 
slivMii'ly-m.'inned  expcditiao  to  snrvey  the  valley  of  ibe  Kuila 
and  Niadi  rivers,  in  older  to  asccrtaia  the  ieaaiUlity  el 


y  •'2?' 

BiamvUle 


amciiag  a  railway  ikoa  the  eoaat  tMrnoT  Loanfot* 
M  Sianlsy  Pool.  A  geoionieBl  md  boiaafcal  staff  accompuy 
the  Mrrcy  parly,  and  the  whole  it  under  theeonmiand  of  M.  A. 
Le  Chitelier,  who^  with  fifteen  Frendi  oMmhen  of  the  eapedi- 
tion,  sailed  from  Marseilles  last  week. 


itjMar  to  lest  tlie  cap«. 
tS*ieiii.   A  small  fleet 


RiraUAM 

Mliiiea  of  the  Kam  Sea  ranie  10  KotthiMi 
ef  three  vends,  ntecially  bailt  00  liw  Clyde  fur  navtKntinn  an  the 
Upper  Yenmei,  hu  recently  set  oat  hi  duiife  of  Rnsiian  naval 
•ftcefs,  wli«  are  oonlideat  of  making  a  rapid  Joomey.  Capt. 
Wiggias  is  aim  in  diarge  of  some  vessels  laden  with  railway 
aM  «ial  fx  the  great  trans  Silteriao  line,  w'licfa  are  now  on  their 
way  loihe  Kara  Sea.  Dr.  Nanseo,  in  the  From,  must  now  t>e 
eny  near  llie  entrance  to  the  Kara  .Sea,  and  Ibe  nature  of  the 
ine  there  will  detenu  I  nc  which  of  the  tlirce  routes  into  the  sea 
wJi  be  attempted.  The  ul  im.iie  establishment  of  a  commercial 
Mcnmer  service  is  only  a  matter  of  moaey. 

IM  a  racy  little  pamphlet,  L^i  Cl'frjphm  lam  Us  Chjirn  df 
tUwwtrsilt,  Dr.  Maunce  \  iguicr  makes  a  tai.l  0:1  a  number  of 
elemcniary  text  brHikt  published  by  iht:  leadiDg  geographical 
professors  of  Vi.x\-,  and  he  succeeds  in  showing  many  errors  of 
statement  which  should  be  set  nghi.  He  goes  on  to  argue  that 
the  inacc  ir.iLy  itf  these  [lopulai  *chi>oli">iil><,  wrir.cn  tu  saii>fy 
an  arbitrary  vylUt>u»,  pr  oves  the  geographicil  ;nco  ii|H-lcncc  of 
the  authors.  Fc*  eminent  men  in  any  cou  itiy  couM  »'.^nd  iuch 
a  le<l,  and  in  truth  the  faults  citeil  and  he'  ;  r.p  ;.>  r:dicjlc  so 
cleverly  arr  f,uil>  i>f  c>iii;i'>siiion  rallict  !if  f.icl,  and  the 

WJrs  arc  due  to  the  ami;  ^;uity  of  words  m  c  muih  in  ^,i  eth. 

rKFMMiN,\KY  arranjjcmcnl*  are  beirg  mi  It-  f  r  the  meeting 
of  the  S  \  h  I  ntcrn,ii  ional  Cieographical  l^ongrt  ^  m  London  in 
1895  I  im  o  in^u-^v  will  ti;  umler  ih-  pa  tona^r  of  the  ijjccn, 
sad  »iil  bring  together  the  geo|{rapbe»  frotn  all  countiie*  for 
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the  di&cassion  of  quesliuns  in  which  the  international  or  univer- 
sal side  of  MO{gnpby  will  be  kept  to  the  front.  The  saonlh  of 
the  peopoiM  ineeung  haa  not  yet  been  fiaed. 


Tkk  CcnimI  Afifaia  tnlegmph  line,  praicetid  bf  Mr.  CteB 
Rhodes,  has  beea  already  commenced,  and  eontneta  have  been 

signed  for  its  coostraction  from  Fort  Salisbury  a*  far  as  Lalie 
Nyasa.  The  wire  will  be  carried  on  iron  poles,  and  taken acfMi 
the  Zimltesi  (a  distance  of  about  half  a  mile)  overhead  at  a 
height  sufficient  to  allow  the  traffic  on  the  river  to  pass  entirely 
unimpeded.  Ilie  advantage  of  this  line  in  twinging  the 
region  of  the  great  lakes  IIIIO  tdegmpUc  tOOCh  wfcn 
will  be  very  great. 


CHARPENTIERS  EXPERtMENTS  DEMON- 
STRATiVE  OF  AN  OSCILLATORY  PRO- 
CESS IN  THE  ORGAN  OF  VISION  AND 

OF  ns  lyiMEXsioxs. 

/^NK  of  the  fundamental  prjsiiions  in  llciing's  physiological 
theory  i)f  vi^ulI  Nen4:i!iuii  is  ih.Tt  each  %ensiricatory  datum 
dif?u<ics  in  (he  rctino  ccrcbral  organ  beyond  its  precise  locus  of 
incidence,  and  thus  direct lymoiliAcs contiguous  ^ensificatory  data. 
A  very  el^ant  experimental  tubsianiiation  of  this  position  it 
contained  in  two  simple  optical  observations  by  CharpentieH  (of 
Nancy)  givloir  not  only  the  dearest  possit^e  demonstration 
o  f  the  fna  iiaelf,  but  an  appraximaie  meninre  of  the  phyaiologleBl 
duration  and  velocity  of  toe  pheoomenoa. 

Hiese  experiments  are(i)  that  of  the  "  black  sector,"  demon* 
slrative  of  a  retino-cerebral  oscillation  ;  (2)  that  of  the  "fluted 
band,"  dcmon<itralive  of  the  propagation  of  that  oscillation. 

( 1 1  C  v<j  r/'fMlifr't  txftrinuHt  oj  tht  fihik  Sdlfr.  —  A  black  di*c 
with  a  white  quadrant,  revolving  once  in  tno  seconds,  illumin- 
med  by  a  very  bright  light  (preferably  direct  sunlight). 
O'.jierver'*  eye  fined  upon  centre  of  disc.  .\  narrijw  black  sector 
appears  'h.c  while  i|  i.i  iiant  near  the  receding  edge  of  the 
iilack  surf.ice.  This  is  intcrprelaSIe  as  a  rebound  effect  in- 
dicative of  an  osciHatiiry  process  in  the  rclino  tcreliral  organ; 
the  hrst  efiect  at  ".he  arrival  of  the  white  border  is  the  sensation 
of  while,  and  this  hi  -.:  Lifjit  \i  followed  by  an  after  effect  that  is 
black.  Un  closer  cxaminaiioa  il  may  be  noticed  that  the  angular 
breadth  of  the  bbeh  sector  it  oqnai  to  the  breadth  of  the  white 


«<ssy<s«  . 


Iiave  each  a 
that  a 'total  oidllatton  of 
ir.  that  the  oceillation 


interval  hct ss rjtti  :i  .ind  '.lie  receding  Mack  btirdt'r,  aivl  that 
these  breadths  increase  .inii diminish  with  increase  aii<l  diminution 
in  the  speed  of  revolution  ;  estimating  froui  this  speed  and  from 
the  apparent  eatent  and  position  of  the  black  band,  Charpcniier 
finds  that  the  while  phaae  and  the  black 
duration  of  x>t4  to  miA  aeeond,  L*. 
the  two  phases  laats  loaS  to 
freonency  is  36  to  31  per 

Nothing  can  be  clearer  and  aore  Mriking  than  this  expert 
ment  ;  provided  a  slr.ing  li^t  it  atsd.  It  can  be  roughly 
demaitsmted  withoat  any  clabomie  apoaratnt:  it  can  be  doac 
by  a  blach  and  whit*  disc  thiwiy  tnnea  roond  by  haad,  or  by  a 

■  Cem/tti  Jttmthu,  Bsc.  Bial..  Mai  tC  si«  'jd,  itju.  C—Kfla 
XtmJM..  Auul.  Sc..  /ailiss  S7,  ilfi.  An*.  4*  ^hrM..  Jnaitt  ai 
Odobrc.  119a. 
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btick  and  wfatle  eani  mo^ed  boriaontally  in  front  of  ihc  eyes. 
Hw  cslimlc»  lint  I  lw«*  made  with  proper  aupar«tu»  very 
cIoMljr  egmvpMd  with  ibe  valw  at  originally  detttmined  by 
Cbarpenlier.  With  a  dice  itvatriof  once  in  iwo  Mcoadt,  I  And 
tile  apparent  angular  magnitude*  of  (he  two  phRvet  rq<ial  to 
■boat  2' '5  ;  with  a  tii^c  revolrini;  twice  as  fast  they  are  a'>out  5^ 

(a)  Cmrftntitr  s  txp^riment  of  the  Fluted  Hand  is  Mmewlut 
more  difficult  of  performance  and  of  interpretation,  A  black 
disc,  45  C'"  i!iafRri<  r,  rcvolring  about  twice  per  second, 
with  a  small  a  Ih  ?  sjui  1  cm.  X  "S).  20  cm.  fr»ro  the  centre. 
Observer's  tye  \w-A  11;  1  r.  a  beail  placfff  in  frritit  nf  the  disc  at 
that  distance  fru^ti  ifn;  i-ntrc.  L'n'icr  these  tircuiiiiJances  the 
white  spot  appears  s-.rcichci  out  to  a  while  Uanil  with  in'tefinite 
l>e^inr.inj;  .in  1  cr.  i,  wliiili  nppcir<  to  be  compo<^ed  of  several 
akcrualcly  litihler  siail  Jatkcr  jjortions  nf  longer  light  internodes 
with  shorter  dark  node*.  Wiioteis  m  tin-  rxpi.'iiriik  nl  of  llie 
blftck  sector,  the  apparent  angui&r  m^asiuJc  tiurejjn  with  in- 
created  itpecd  of  revolaiion,  in  this  experiment  the  angular 
fltagnbiidet  of  ibe  nodei  aod  iniernoJe*  JiminUhts  with  in* 
CTMwd  ^oed  (or  what  attoiiiitt  to  the  lama  ihiDg,  with 
antiaxiaiallOB  of  the  obser*er't  eye  to  the  ditc)  aod 

Charpenlier  explaiiu  this  at  f)r«t  light  very  puulittg  relation 
bytlie  rotlowini*  hypothesis,  which  if  at  the  same  iim«  an  in> 
geniotlt  application  of  a  well-known  physical  principle  to  a 
hypothetical  physiological  wave  Iransmiisi  in  and  a  profj  nf  the 
existeHie  cf  the  latter.  Upon  the  incidence  of  the  stimulus 
white,  an  oscillation  of  sensation  is  produced,  of  which  the  first  ur 
positive  phase  is  while,  the  ^econd  or  neRa'ive  phase  Mack  ;  each 
phx>e  has  a  duration  of  altoulooij  sec.  /  t.  the  entire u.scilla- 
tionhas  a  duration  /s;0  o?  <icc.  and  a  fu  pi.  ncy  u  •  f  3^  piT  sec. 
This  mu^h  iic:ii'.'n>!i-ir::il  l.>y  ihi:  ct irm.n!  'p|  :  hr  iil.itk  >i-i;f.jr. 
Let  U«  n'i'S  svipp.v.c  ;h,-i:  Ihi.'  nscilLii luri  ^ptt-.i'l-  fr..iTi  i:s  rxigm 
in  nr^.in  'A  VL-mn  '  ..ver  '.Ytc  iL-nuirji-r  i.f  thai  nrL;.iii,  as  an 
osciJIiiiuis  at  line  point  of  a  pond  »|«civ4*  i<vcr  the  [ciiuindcr 
of  the  pond.  The  problem  is  to  determine  the  velo.;ity  of 
traiumission  r  and  the  wave  length  /  of  this  prc!>iiinably 
/iM/^/<2/  /  f.  c.llaiion.  Thia  It  done  l«y  Cbarpen.ier  by  the 
IbllowiOK  pliy:>ioiO|^ical  applieaiiuB  of  Dupplci's  principle  re  the 
apparent  in«di6catM»  of  toand-wam  according  aa  the  diitaoee 
Ketwoen  origin  and  car  ii  inereiaiBg  or  dlniniihiiif  . 

In  accordance  with  a  familiar  fOlailon,  Waire-leogib  /  b  equal 
to  velocity  7-.  multiplied  by  doratioa  /,  or/asttf.  In  accord- 
ance with  Doppler's  principle  the  apparent  itjte  of  tone  or  the 
apparent  diminution  of  wave-length  caused  by  tbe  approxima- 
tion of  observer  and  wave  origin,  axe  nicli  that  f  ~{jg  -  v'jr, 
where  r  is  the  apparent  wave-iength,  and  »*  the  velocity  of 

apprcximntion. 

It  we  wi-tf  iloli.irrr  1  fru:ii  ni-j;>viiriin;  :ant'N  -pn-ci  i- lin^'  frtj.ii 
Htaiii.iii.iry  <.irigin«,  we  might  nevcrtliclt- s>  iiL-tc-iii  in.-  llie^r  wave- 
length ar.ii  velocity  by  calculatitn  fi ^ im  iiilt,.!. -lucnl-  of  ihr 
apparent  wave-ieogth*  of  tones  proc«otirig  from  origins  moving 
at  dilfimnt  known  TClodtiea.  From  two  eqaatiani^  /■(v-vy, 

r  =  (I  -  we  thOnM  have  /  =  ^, — p  ami  its  reciprocal, 
m  -  and  (enbftUnting  ^  ibf  /)  «  s  '"^-"-Jr^  «od 

These  are,  in  fact,  the  data  experimentally  accessible  in  the 
retinal  phenomenon.  We  cannot  (a&  far  as  la  known  at  present) 
measure  the  velocity  and  iengthof  a  retinal  wavn  withitalionaty 
origin  \  we  matt  determine  theae  valnea  fnm  their  apparent 
valnet  with  the  wavtmrigia  awfiag  it  dllinat  known  vdod- 
tiea. 

Practwally  the  vdocities  z-',  r",  &c.,  of  the  wave  origin  on 
the  Niina  are  easily  adjusteil ;  the  apparent  w.ive-len^ths  /,  r, 
ACt  Bore  or  less  accurately  obiCTVCd.  Given  the  di.aeoi^ions 
of  the  disc,  its  >!i>iance  from  the  eye  and  its  rate  of  revolution, 
ihe  experimental  velocities  are  easily  calcuLtted  ;  limilaily  if 
the  apparent  dimensions  on  the  disc  of  the  nodes  and  intcrnades 
.^re  stcurately  riVnerverl,  ;»)e  retina!  w avc-length's  c'lrre-!!) -nding 
with  them  can  be  acturit^ly  c.Alcul.ite  i.  U  is  in  this  -ccunil  i!e- 
terminalioD  that  the  chief  cxpciimcnlal  error  c.in  arise  :  ncs  er- 
tbelesi,  considering  the  original  conditions  ni  the  pt  i  lom  an  l 
and  that  this  is,  in  fact,  the  Arst  time  it  has  been  appruacheil 

'  It  u  C'triitUIly  in  iiffcr«nt  whether  w«  take  or^an  of  riiioa  10  iijioify 
thvratiaaor  bnin  «r  retiii»-««r«bnl  appanuus.  Ii  is  coavsoieni  to  refer 
lawiMnmiiiTr  *»  the  reiiaa  imli;  «ad  m  datanaiaa  Mlaaal  vitoeiijraal 
ndaal  wave-lcnglh. 
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and  lolved  hy  aiiy  method,  Ihe  renltt  given  by  Charpenlier  M«. 
within  lladtn,  tnmciently  demonttratlvo  of  the  propafttim  of  a 
retinal  oscillation  and  of  its  approximate  velocity  and  wave- 
length.   He  Ands  from  a  large  number  of  neacnrenienls  a 

vctMity  between  the  limits  of  5J  8  and  90  mm.  per  sec.  (mean 
value,  72] :  a  frequency  between  38  and  54  (mean  value,  36) ; 
a  calculated  wave-lcngih  on  the  retina  of  3  mm. ;  and  a  calcu- 
lated wave-duration  o7o  028  sec. 

Not  the  least  saiisf»«-ii.»ry  fcsLire  of  these  fi|;ures  is  that  tlie 
value  of  the  ivive  'ii-.ration  ■teiiveil  t-y  the  indirect  uii-iIm',!  .if 
this  m  jre  diiCcuh  expeiimeoi,  practically  coincide*  wiib  that 
derived  from  the  limpla  and  eaty  expalmeol  of  iho  black 
sector. 

.\  :!iit.:  ei<p"riinei\;  iif  CitArin-nt ir  1 '^,  although  not  precisely 
ConhrmaUjrv  of  these.  Seems  to  stand  in  some  relation  to  the 
nc^.itivc  sci:ii-vibration  manifested  as  the  black  see;  .>r  A  bhitk 
disc  With  ";cn  sectors,  revolving  between  tbe  eye  and  a  white 
thcet  illuminated  by  direct  suidight,  gives  rise  to  the  seruation 
of  a  magnificent  pur)de  colour,  when  the  rate  of  revolution  it 
tnch  that  the  eye  reeeivea  between  40  and  60  stimuli  per  teoond, 
i.*.  when  each  itimaint  oecnrt  during  the  negative  pluue  of 
the  preceding  stimulus.  Above  70  and  below  30  stimuli  per 
second  the  sheet  appears  white.  The  effect  is  very  stiikine  and 
very  easily  obtained  ;  in  short,  it  ia  a  "  ladiea*  experiment  ' ;  il« 
full  explanation  is  a  dilTerent  matter,  and  fw  loo  uncertain  for 
disctusion  in  a  short  article.  A.  D.  W, 


THE  POSmON  OF  SClENTtFtC  EXPERTS. 

I  .  Ki_iM  time  to  time  it  ha";  been  p.iinicii  i.;!  ;ii  :i.<.>e  column< 
;  ^  ibal  the  services  rendered  to  liti^iilijii  as  i>iitch  by  so- 
called  scicritihc  experts  is  antagonistic  to  ihe  pure  spirit 
I  that  shcuid  actuate  men  of  science.  For  some  yean  the 
poiitiuQ  and  characler  of  the  reprcientalive  of  science  in 
courts  of  justice  hea  been  acquiring  intcrc!>l,  not  only  in 
linglaad  but  elsewhere.  In  fact,  a  few  years  ago  a  Coognuttee 
u(  tbe  American  Aaaociation  tin  the  Advancement  of  Science 
was  appointed  to  ooulder  the  whole  sailer,  but  no  re|Hjri  of 
their  proceedings  haa  yet  been  pablithed.  An  excellent  dis- 
cussion of  the  subject,  however,  comes  from  America  in  the 
form  of  a  reprinted  lecture  on  "  'I'li<.-  SLieniific  Kxpert  in  Foreign 
Procedure,"  by  Prof.  C.  F.  Ilimes,  which  appears  in  the  June 
number  of  the  fournal  of  the  J-'ianklin  In  titute.  In  ord«r  to 
direct  the  disctis-inn,  I'rof.  Ilimes  fir  t  j;tvc?  leijal  <i[>inions  ss  '-.a 
the  status  nt  ilu-  ivpicrt.  "Just  vie  MiIIl.-,"  "ti 
bibited  a  plan  olij.-t'ion  in  n  thargc  as  f'.lh  'W  ■-  '  \!y  own 
experience,  bot-h  in  !nL.il  couils  and  in  the  Suprc lijc  C'tiurt  of 
the  United  States  IS,  [li.it  wYtKW  ih?  msitcr  in  ci>iin-,i  invi  !vfs 
111  immense  sum  in  s.ilue.  ilime  is  t;n  ili"lci;lry  in  ir.lK".luL  nj; 
any  amount  of  expeit  totimony  un  ci.iici  »iJc.'  jVtiuihvi  ;ii*l(i<.', 
in  a  lecture  upon  medical  exptrlisra,  gives  a  similar  opiniin, 
that  the  ground  of  dissatisfaction  in  regard  to  medical  (c&tinooy 
to  iH>th  the  professions  of  law  and  medicine,  are  reducible  to 
one— that  upon  every  conceivable  kaae  expert  opinions  aee 
procnrabk  which  amuin,  or  aaca  to  tntain,  ihe  moat  contra^ 
dictory  views."  But  mf.  Ilimet  doea  not  take  a  pessimistic 
view  of  the  scientific  expert.  He  is  inclined  to  believe  that : — 
"  The  scientific  expert  is  simply  a  priyduct,  and  an  citieuie 
product,  it  an  advanced  and  lapidly  advancirg  civili<.ation. 
He  \'  a>  rrcMgnited  in  the  germ,  to  be  sure,  by  the  old  Roman 
I  law,  311  1  4c  may  assiune  in  all  systems  of  jurisprudence  ;  I  ut  be 
i  haa  ac  jiiut .!  ,in  immensely  increased  imporlancr,  and  a  n  uch 
wider  field  and  a  far  greater  frrqn^ney  of  em(doymetit  by  ibv 
recent,  and  very  recent,  mar^cU  ius  advances  in  iht  a|  pjtatioi.s 
'  of  science —upplicntion*  wlncli  '■.ave  incna.sni  the  sphere  of 
I  thiols  to  I  c  liln;.itt>i  atiout,  uhici;  liavc  -.ritrodukeil  l.icts  of  an 
entiieiy  ne*  characlef  to  be  a«ljutiicated  upon,  to  '^ay  r.oihinjj 
Lif  the  contril.jiioD  that  science  hat  made,  and  is  Loriiu  ually 
ciiakinij,  m  m Any  ordinary  cases,  of  conclusive  missing  links  of 
I  evi  knce  »  liich  render  decision  prerioosly  WKertain,  comfort- 
ably  ccf'taia,  and  satisfactory. 

"Now,  one  fact  that  seems  latent  in  these  expressions  of  the 
legal  profession  in  regard  to  the  tcienliiic  expeil.  aodalmcst  ifae 
first  that  impresses  is  that  in  many  respecta  he  aeeflM  to  be  a 
positive  annoyance  to  lawyers,  and  even  to  Judge*  at  timc^a 
s'irt  of  intnutaUe.  insompatible,  Inharmonious  nctor,  disiwV- 
ing  the  otherwise  saoou  current  of  legal  proeednre;  ton 
important  or  nceetaaty  to  be  ruled  ont,  too  intelligeni  atnd 
disciplined  mcoially  to  yicU  wltbont  rtaawt  to  ordlaary  niee 
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■nd  ngttlatioM  oT tbe  comt«  iritb  wklcih  he  ma;  not  bcfamiliar, 
•nd,  •!  the  smw  liae,  puMiiiiig  la  qodoobtcd  inflaMnce  with 
a  jury,  that  it  i*  dMScalt  to  rtttnct  Iht  wliWIthiii  roles  and 
maKuns  of  legal  procedure." 

After  a  coasidcration  of  tbt  CsrcviBltaDoes  tbtt  dMpc  the 
reputatioa  of  the  scientific  expeit  with  the  bar,  bencll,  •nUahy 
we  read  In  oonUdertaltMHMof  tliciourcctof  dimlUMlion 
with  the  scientific  experts,  perhaps  one  of  the  first  to  suggett 
itself,  and  one  of  the  mo«<  prolific,  is  the  vagutncu  of  the  legal 
defrnition  of  the  terin  'scientific  expert'  before  alluded  to, 
bat  which  un  more  careful  consideration  might  rather  b«  termed 
vagiienes*  an'l  ¥nriaWi?ne'<i  of  the  ^tanrlBnl.  I'cfinitions  of 
Ihinjjs  .ire  'jI  iilciii-,  an  J  cohm  i^iicni  ly  >1cfini[;(jn  fiilloweO 
clf)«4>'y  h)  itir  slali  imriil  iitat  lilt  ih  11;;  il-jhncil  is  ni  iti -exiilent. 
r?i'_'  circl.j  IS  ilefineJ,  so  the  :.iL-al  soUd,  the  ideal  liqai^l  ; 

ihcic  asiUnilUini  ate  only  appr'iKhri.  never  rc.ili'icil.     1 'r[;rccs 
of  approach  conMilute  the  'liHcrcnci  ■,.     fr  jci  ic;vl,y  i  he  courts 
are  limited  to  the  bc-t  cxjtetu  cilaiit  in  any  ticld,       ii^li  they 
may  at  times  fall  far  short  of  the  ideal.    But  it  is  to  W  feared 
tkut  in  many  cases  llie  expeits  fall  below  a  reasonable  and  (xi«- 
■ibit  ftandand^  «n4  bet  beloir  thealmdnd  that  would  i  c  fixed 
W  idcmilie  m»  tbcniMlvaa,  a*  well  %*  bdow  the  exigencie*  of 
ilieeae.   Tbi*  niMy  easily  ^  i' accounted  for.    A  party  present 
»  witaen  as  an  expert.    The  judge  mast  [  ats  upon  hi*  con- 
peiency  upon  such  examinaiioa  as ne  can  make.  Tbatdedsioo, 
though  not  nece«».irily,  nor  even  by  unvarying  practice,  amallcr 
of  di&cretiun,  will  not  often  be  reviewed  hy  a  sapetior  court. 
OTtcn,  then,  the  best  solution,  certainly  the  easiest,  seems 
to   be  to  admit,  even  where  there  may   be  grave  doubt 
as  to  qualification,  and  to  throw  the  burden  upon  the  jury, 
already   overUudened  wirh  questions,  which  the  theory  of 
trial  by  jury  as^ii;ns  them,  questions    which   they  are  not 
f]  '.Ufirrl  to  deal  with,  although  they  may  be  fully  up  to  the 
ivL-rn^,'!,-  ill  genital  intelligence.      A:  x  time  when  experts 
were  not  ro<ich  hrroid  men  in  the  ordinary  avnrsitioTiii  of  life 
it  may  havu-  1  l  n  ii,a>t>nah[e  to  require  the  joty  t  i  upon 
the  "  weight  ifiU  Lit-dit  to  be  given  to  evidence  view  ed  in  Con- 
nection with  all  the  i  .i  riiin^t-in<  e b  '.  iinilcr  the  changed 
circumalanccsof  tu  dav,  witli  exptsts,  tif  a  ehatacler,  and  upon 
quest ii>ns  not  dreamed  of  even  a  century  ago,  it  serine  i.  .  lie 
Slrainioi;  a  theory  too  far  to  put  upon  an  average  jury  the 
decision  of  so  gcave  a  questioo,  as  to  tbc  character  ofihc  expert , 
which  the  coort  may  not  be  able  to  settle  satisfactorily.  But 
for  the  theory  It  would  not  be  tboo^t  of,  if  a  system  of 
jurisprudence  were  now  being  devised.    Mow  among  the  results 
incidental  to  a  liWral  interpretation  of  the  term  by  the  courts 
are  many  that  arc  regarded  as  the  gravest  ctIm  of  expert 
testimony.     With  door.i  wide  open  to  incompelent  persons, 
very  'slight  pecuniary  advantage,  and  siil)  more  frequently  the 
incidental  benefit  attributed  |u  notoriety  and  advertisement 
srould  caute  thcin  to  s.cck  entrance.    As  a  result  diffierettces  of 
opinion  may  be  anticipated  'L^lifrp  !;nf-wlf(lf;e  is  wanting  as  a 
basis.    Then,  to    the  niim'rtr  if -uch  cxjicr'.s  m  any  case  will 
be  crMtcT.     The  cross-exin.m.iiinn  ali^uln-tly  ulo? 5s-iry  to 
te^i  MiJi  rt'idcnce  iiiuM  be  i -vli.up.uvc  .uiil  tci'.iLiuN.    Tnili  ,ire 
pi  ilo;)^;e  1.    The  expense  <  f  ihe  .uliiiiniitfaliun  of  juiit>ce  is 
incr-.i  -  il  without  fur(herin^;       tmU,  and  withal  often  with 
inciilculal  discreilit  not  only  of  the  tc-timony  of  experts,  but 
in   a  measure  of  the  whole  judicial   prc»cednrc   »li;kli  i 
responsible  for  them  ;  and  the  jury  are  often  left  in  such  a  siat« 
of  mental  cunfusion  that  the  evidence  can  only  be  weighed  by 
counting  the  e<i>eris.   Now  tbe  rate  sbould  tead  toward  a 
neater  strictncvs  in  regard  to  the  qnalificatkna  of  experts, 
■inoe  the  pro,;ress  of  seienee  tends  towards  a  greater  dcgvee  of 
apedalisalioD  in  Mudy,  and  conieqnently  to  more  minute  and 
mended  evidence  on  the  whole,  with  greater  restrictinns 
on  the  fange  of  best  evidence  of  any  particular  expert.  If 
adctWa  stood  stillt  or  if  forensic  science  was  confined  at  all 
times  to  the  Mflie^jld  ground,  everything  would  be  settled,  but 
as  it  Is,  tbe  new  points  at  ij>Mie  continually  arising  make  new 
demands  u,ion    experts,  which  there  may  be  few  at  first 
qualified  to  meet.     I'hc  introduction  of  advanced  scientific 
exi>crt  testimony  it  then  hardly  a  matter  of  option.  _  It  i* 
furceil  upon  the  courts  by  the  fact  that  science  is  just  as 
ready  in  the  band^  of  the  unscrupulous  and  dishonest  to  pcr^je- 
trate  the  most  !la|jr  ir.' u I  ngs  as  to  aid  in  their  dclet  inm.  nn  ! 
that  there  is  no  advance  m  science  th.Tl  i*  not  a»  dtirssiblc 
the  enemicA  of  society  as  well  as  i  >  s.>ci<'ty  iNt  lf. 

"  But  another,  even  more  prolilk  source  of  complaint  than  i 
laxUy  of  rule  in  the  admission  of  expeit^  ties  ill  tbe  Mliaaloas  j 
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position  of  the  esperl  in  aiaoy  respects,  and  ttiidcr  the  beat 
ciicumstances.    lie  is  legally  a  witness,  an  ordinary  witreas, 
but  practically  with  exttaoidioary  fuoctiuns  and  one  loaded 
with  extiaoidman  leqimisiliililics,  and  one  might  add,  fre< 
queotly  loaded  With  estnordinaiy,  aadeven  alsurd,  expectatioas. 
A>  a  witaeas  be  is  snbfanaed  tiy  tbe  saaM  lbrai»  oblifed  to 
respond  ttsder  tbe  same  pensliies,  to  take  tbe  sane  oatb ;  la 
aubjecl  to  the  same  rules  and  restrictions,  and  the  same  treatment 
in  coiut.    He  has  no  higher  claim  upon  the  Slate,  or  upon  the 
parties  for  his  time  or  his  private  profisssional  knowledge,  which 
constitutes  his  livelihood.    He  receives,  in  most  ca««s,  to  be 
sure,  from  the  parly  calling  him,  a  fee  agreed  upon  between 
ihem,  and  certainly  out  of  proportion  to  those  of  other  witnesses, 
even  if  it  is  not  profei>tiona1  iti  magnitude.    He  assists  the  side 
on  which  he  is  called  in  woikin^  up  i;s  case,    lie  suggests  the 
cross-examination  of  witnesses.     He  thus  exhibit.*  the  t  hatarter 
of  a  very  willitiR  »  uncis,  uf  .1  well  jvaid  witness,  (.mn!  uil-J  »uh 
a  great  'ieal  ol  ilic  aiivuc.ite.    Now  he  cannot  t  e  h<.l«i  lesponsi- 
ble  f^r  lhi5  |MTF.ition,  l^ul  the  system  of  jmisj  tui!<;nce,  which 
not  simply  (<cinitl»  it,  which  has  not  simply  tjikcn  him,  htit 
ha«  forced  him  in,  and  which,  apparently  cogni.rant  cf  ;>ll, 
secm<  only  able  to  originate  complaints  raincr  than  to  provide 
a  ihtferent  character  lar  hUs  $  fOT  there  leenu,  indeed,  in 
many  of  the  adverse  eiiiklaiBe  of  expeits,  to  be  only  a 
cooltnion  of  wealuKsi^  rather  tbaa  a  diiposiiioe  caneatl* 
to  eoastder  the  whole  qecstloo  with  a  view  to  the  radical 
remedy  of  the  evils.    The  hnman  nature  of  the  judge  is 
recognised  and  provided  against    Every  safeguard  is  tbnnrn 
around  him  to  protect  him  from  bias,  or  possible  suspicion  of 
bia.s  which  would  be  almost  as  b.id.    The  jury  is  selected  SO  as 
to  be  free  from  bias,  and  is  protected  as  w  ell.    Oiher  witnesses 
are  not  expected  to  take  the  part  tbe  scientific  expert  is  almo«l 
compelled  to  lake.    In  fact,  if  delit>erately  tdaiincl,  there  could 
hardly  be  a  network  of  conditions  devised,  calculated  to  produce 
Ro  many  of  the  evits  of  scientific  expert  testimony  complained 
of,  or  toclou'i  iln-  lesiim.  ay  of  highest  intrinsic  value,  having 
the  hfs^hest  ilcj;rcc  o!  ctriainty,  and  in  a  field  allogelher  its 
0«  n,  " 

liut  in  rcparii  to  ihe  c!iar::c  of  ln.ii.,"  Prof.  Ilimcii  after- 
wards git  ^  on  (o  >.iy,  "it  may  be  ailniiited  that  tbc  scientific 
expert  may  at  times  be  biased,  but  that  is  only  admitting  that 
be  is  made  of  the  saoM  clay  as  other  men.  The  bias,  if  not 
produced  by  lite  call,  would  eettataly  not  be  more  of  a  reflection 
on  biscbaracler  tbaa  epco  Ilie  system  of  jutisnradciMe  wbicb 
renden  a  csll  based  upon  biaa  not  only  posiiible,  but  almeat 
necessary,  snd  which  provides  ao  other  method  for  the  intro- 
duction of  scientific  testimony.  But  bias  may  be  in  nowise 
inddenial  to  the  call.  It  may  be  a  purely  scientific  biasi,  due  lo 
soww  peculiar  view  or  theory.  No  kind  of  liaintng  will  fortify 
a  man  against  bias  at  all  points.  In  his  laburatory,  in  conduct* 
ing  hit  investigations,  the  scieniific  expeit  may  keep  himself 
free  from  bias.  The  judge  upon  the  bench  is  free  from  bits  by 
habit,  ra  her  than  by  conscious  effort.  Hut  even  the  judge, 
placed  in  ^nnic  novel  position  of  great  responsibility,  which  this 
judicial       :'.  !  >'-s  not  fit  exactly  might  lapse  into  a  bias.  .  .  . 

"The  sfilicisra  due  to  diflcrences  of  "pinifn  fre']iienl1y  ex- 
hibited by  scientific  experts  can  hardly  n  i^;  .r  lul  ..^  .i  scm  u.s 
mailer  by  a  profession  characterised  by  Jilft.  tiitci  uf  upiiauiis 
1  n  ciinceivable  points  ;  the  only  5eitlc<l  opinions  known  to  it 
,  bein>»  those  of  the  court  of  last  rc<ott.  which  even  claims  the 
'  privilegeoccasiaoally  of  reverting  itself.  Diflcrences  of  opinion 
among  scicatiGc  experts  are  often  doubtless  due  to  diifevenccs  in 
scicntibc  ehatacter,  rcsnlllaf  fnn  the  loose  rale  of  admimee. 
Bet  there  asay  still  be  booest  dilRrTences  between  cxpaiti  of 
higheit  character.  I  think  such,  however,  it  will  be  fowM,  are 
rarely  in  rv||ard  to  well-established  fact*,  but  ofteoer  tn  regard 
to  probable  inferences  from  facts,  wlUlst  entire  agreement  would 
be  marvellous  in  m.ittcrs  of  theory  snd  speculsiion.  Courts  and 
atiomcys  donotdiscriaiDatc  sufficiently  Wtwcen  well  (<itablished 
scientitic  facts  and  scientific  theories.  Some  of  ihc  most  recent 
and  far-reaching  decisions  of  our  highest  tribunals  have  a  ba-sis 
of  theory  rather  than  of  fact." 

This  leads  to  a  point  which  we  have  always  insi-led  upon, 
namely,  that  a  scientific  expert  should  not  be  called  and  sub- 
sidised by  a  p.irticular  side,  but  should  be  appointed  by  the 
ju<lgc  or  jury.    Toquo:;;  1  .  <!.  Himes  ;  — 

'■  M.iny  of  the  most  <  t'lrLlinnalde  features  of  the  expert  witness 
oin;ir):i;i  in  the  ii:<i.li;  nt  his  < niraiKe  into  court,  and  it  is  an 
alioAabte  question,  whether  any  modificatian  could  be  made  in 
the  calling  of  tbe  witncw.  Aaopg  the  lepoits  one  Jedge  et- 
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presses  the  '.[Jini->n  ilial,  'expert  witnesses  ought  to  be  selrctetl 
itf  the  CKurt,  an  i  ■ihr>ul<i  be  icnparlial  as  well  .is  learni  1  ami 
skilful.  A  c  mtrary  practice,  ho^eifer,  nnw  priHT'.lf  ti5i> 
well  eslahliibcd  to  alio*  the  iiinie  r,;il.i;a:/  :uIl:  t  j  1;^  -.li:  nt  i.' 
Another  iu'i;;e  M>Si;ests  lliat  ibc  .^^  *iisjuli  be  i.;i,<»Hj;e<l 
'  ihit  ih's  class  of  Witnesses  »houlJ  be  selected  by  the  cjur', 
Mi  Uut  (hin  kboalJ  be  doae  whally  ujdepcaileol  of  %ny  nom:- 
minn,  wcwarirtioii,  or  iMMteraec  of  Uk  pariie«,  ttaoch 
so  to  ill  iBt«ttte  u  KTe  ihe  jaron.'  This  woitd  dot  mske  ex- 
petts  <M«ri  ^iiriHr  mw  num  ihn  belbr««  fw  all  witiitiM  should 
be  fcgttded  lo  ilwt  1^,  but  It  woiddi  be  a  iiravMoB  mher  to 
pmertre  that  character  to  them,  eonpled  us  it  is  wlib  »  recon- 
meMtuion  a^  to  coupcoutiim,  <o  iniimiiply  connected  with  it. 
It  i*  not  the  fact  of  e«tniaoiBpen<aiiun,  or  that  the  iKimpeota- 
ti'M  U  paid  bf  the  jwriy  benefited  by  bis  tcsiimoDy,  that 
creares  the  unfarmirahle  impre>»ion.  The  other  witm-^-eJ  arc 
fricntN  of  the  court,  by  w  ha'.cvcr  pa  ly  they  may  be  callcil,  hey 
s\7^.<\  ii-ion  the  iamf  't  i'in;»  n-.  to  pay  ;  but  here  ii  a  wi:nc-s 
u',,.  \  .  ,  ai  l  accortii- i  i  i  i  r:v.\te  agfeetneni,  by  one  of  ihe 
panic  ;  the  amjunt  i<  tli'-ir  i  vn  vrivnle  arrani^i-'irtil  on  which 
the  court  i-.  not  c  ^niulteil.  ■  :  .  li:ch  the  ciiu;  h  i.  ;v i  contrnl, 
a.  Circum>t;:nrr-  ih^t  impart*  tu  hmi,  in  hiv^h  the  charac- 

ter of  a  friM.  i  'il  l     of  the  pa'-  f-  .  in  1  tlic.<:  as  to  com- 

penuuon  arc<j|  en  elicited  at  a  tim-,  and  in  a  way,  calculated 
to  im|»ir  otherwise  raliuble  lettimony  ia  the  miadi  of  tlie 
jttty. 

II7  br  Ihe  beit  phn  HtM  le  belhat  idopled  Ui  the  Inpirtal 
Count  of  Gerraaof.  For  eet l*tD  tuuiett  aod  Iliiet  of  bB«ioe  s 
petmaneot  expert)  are  appointed  br  the  State,  bat  thejr  are  o»l 
reKarded  at  oMcer«,  Iwt  at  tmpl^it  for  the  ticoe  being.  Tbef 

have  110  i.fTi  -ial  (iil<-.  nor  rc^jular  lalaiy.  Tbc  payment  ihef 
receive  is  not  enough  to  support  them,  bnt  barely  com pemales 
th?m  f(.r  their  lo«i  ..f  litnc  For  most  case*  (he  e^psrt  i< 
appoi;;U'  J  l.y  the  particular  juflge  in  the  case,  often  on  ihc 
d<rman<l  of  one  or  the  other  or  iKith  parties,  but  the  choice  of 
the  ctpcrt  lici  within  the  discretion  of  the  ju  iijir.  He  m:iy 
appoint  «r,y  man  whom  buth  panics  sui;.;cs'.cd,  or  may  also 
appoin:  a  third  u  a«i  no:  «u,'ge»ted  by  cither,  but  if  both  pxr  ies 
unite  on  one  man  he  invi-«l  listett  10  hi*  testimony.  If  a  ■[  ifs  ion 
l«  involv<'d  for  which  rejju'ar  le,;.il  experts  arc  provided,  ihcic 
need  only  be  or  can  W  .itn'oiuted.  'I'tie  quAlificationt  f'>r  J.ich 
a  regular  expert  arc  that  h?  »h  >uU  follow  tha'.  part-Ciilar  p-o- 
fcMiun  or  line  of  business  habitually,  an:l  for  the  purp  >3C  uf 
earaiitK  bis  living.  The  nambcr  of  esperls  in  a  ca»e  i«  not 
Knitcdhjr  law,  it  reals  with  the  4i«crettoa  of  the  jodee.  The 
alatvs  of  the  espert  ineoart  is  almoii  analogout  to  other  wit- 
nettes,  bat  it  is  not  a  civic  da<y,  as  with  witneise-,  i;ivc 
evidence  in  court  except  where  a  proieMion  i«  fullowed  publicly 
and  for  a  livelihoofl.  The  lest  of  his  oath  before  giving  le«li- 
mony  is  difTereni  from  thit  of  an  ordinanr  witneit ;  and  he  need 
not  be  sworn  at  all  If  b..th  parties  unite  in  dispensing  with  tuch 
'jualification." 

If  a  similar  syitem  were  fillowed  i:i  ['.n^lind  the  testimony 
of  sci 'n,  fi  i:  (  upcrls  would  be  regarded  with  a  little  less  su-piclon 
than  It  1-  n'  virescnt.  Only  by  s  >me  *uch  meins  can  tethnicd 
evidence  of  a  wholly  tlisiatete*ted  character  be  obtaiiked. 


SCJEXCE  CLASSES  /.V  CON^'ECr/OX  U7TH 

THE  LONDON  COUNTY  COUNCIL. 
TlIK  l\i  !.nical  KducatioD  Hoard  of  iln  L  >tidon  County 
*  Coimcil  has  issued  a  scries  of  Rcguialioiii  with  rct^ird  to 
the  administration  of  grants  to  .science  classf.s.  i^ll  iliir  [  ^c 
scribetl  condittuna  ter^  to  luake  the  instructian  efficient  aiid 
develop  lechnical  educatioa  in  the  right  direction.  The  fullow- 
tng  are  those  that  refer  lo  ihe  manner  in  which  variout  h.ia«scs 
most  be  ooadttcted  :'— 

( I )  That  as  a  condition  of  aid  being  granted  by  the  Board  for  (be 
teoching  of  chemistry,  phyiics  mechanics,  and  botany,  it  will 
be  regatded  a«  indispensable  that  provision  should  be  inaJf,  to 
the  satisfaction  of  the  Koard,  not  only  for  the  cipcrimcnial  iltus- 
tiBtion  of  the  lec(urr>  or  dais  teaching,  hut  f  >r  experirnem.il 
woik  by  (he  students  themselves,  either  in  labjralories  Ik-1  mging 
'o  the  institution  or,  where  this  cannot  be  arranged,  in  the 
I.ihira'i'rif'i  nf  s  imf  nfi.;hbnuri!ig  institution  with  which  the 
cIuns  \--  ,T,iM,:i,i:i_-.1  ;  an  I  cv  ry  li-t'^re  mil,;  \:~  followed 

by  .11  It'.T  ;  or.e  hoar's  practical  work  oq  the  same  evcnin;;,  or 
sont!}  •,tlui  evening  in  the  *ame  week. 

^z)  i'ii  u  with  regard  to  classes  in  the  subjects  compriicd  in  the 
Soence  and  Art  Department  Directory  which  are  noie  s:rictljr 
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to  be  inclu-iel  nmlrr  'Vis-  ln.^ad  of  technology,  viz.  building 
constriiclio  ,  ni  l  Ij  isi  ir-,  iv  i^hine  con-iiriiclinn  .tn  l  tirawirtg, 
^leam  an  i  the  steam-eiigmc,  naviga;iiin  ind  naval  archi'rctorc, 
it  be  te  |uircd,  as  a  rule,  that  tuch  cla-- c  t.e  tanj-ht  by  teachers 
having  a  practical  nctjnainlnnce  wiih  tlit-  oidu^iiies  to  whidi 
they  refer;  i>rovi  led  tha',  in  the  case  of  teachers  who  have 
already  succcs  fully  laitghl  such  classe*,  it  shall  be  op«n  to  the 
Board,  on  lieing  satisfied  of  the  sufficiency  of  ihe  iju- iJiLii 
lomakc  cxccplion-i  in  particular  cnses.  No  grant  wiil  be  gn-en 
foe  cUaies  i»  agricutture  or  mining. 

(3)  Tbii  Cbrduics  in  gc' >logy  and  mineralogy  taitable  mmeom 
specimens  be  provided  and  eumined  by  the  poplK  and  for 
daian  in  machine  drawini;  a  s-jitaMe  colledion  of  models  ami 
parts  of  actual  machines  be  proviiltd, 

(4)  That  i  l  the  tenchinjj  of  m  ithematic*,  pradical  geometry, 
bull  ling  con^lrucii  m,  machine  dr.Tning,  naval  architecture, 
navigation  and  nautical  astronomy,  "homewoik"  be  made  an 
important  feature,  and  that  the  s:u  lenis'  work  he  examined  ao»l 
currecred  by  the  teacher  out  of  cla's  hours. 

(5!  That  in  all  practical  l-iboratory  clas»>  s,  an!  in  classes  on 
niaihymatic-,  prac  ical  geometry,  buildin^;  con  true  ion,  machine 
drawin;j,  naval  a'chitecture,  navigation  and  naalic  il  astronomy, 
not  more  than  twen'y  slu  lents  sh  ill  be  under  the  charge  jf  uiic 
le.icher  at  the  vimc  lt'u.%  bat  where  more  thin  one  leachir  ii 
present  du  1  1,;  f;  j  ivli  .l  -  meeiin.;  of  the  da.i  the  niimbjr 
students  miy  in  jnticJicd  in  pnporti.m  to  the  number  of 
teachers. 

(6)  That  in  all  subjects  there  b;  a  saflficieni  supply  uf  appa- 
ra^ut  aod  ma'arials  wr  c(&;ieai  teaching,  aad  ikat  aneh  apps* 
ratiu  and  nMterimla  be  tliMllsialyn^. 

(7}  That  so jpavmcat  lie  made  on  aecimnl  of  ptipiU  wlw,  in 
the  opiiuon  of  the  Board,  may  not  reascmably  be  expected  t« 
profit  by  the  teachin;  proviticd  {c  s;.  pup:U  in  navigation 
nau  ical  a-trooomy,  or  in  the  adv;inc;d  sta;j'?  of  theoretical  or 
applie<l  mechanic>«  who  hive  insuffi  :ient  t>no4-le  Ige  of  mathe* 
ma'ics  ;  lho<e  in  building  c ons'ructiun  or  machine  drawillg  who 

I  have  no  knowledge  of  elemental  y  mechanic*,  Ac.i. 

The  Board  i*  ]>repared  lo  cimsider  appSicaiions  for  assistance 
lo  erect  laboratories  and  i>rriridc  th;  ncvTCisiry  rqiupmenl.  It 
will  alio  make  grams  m  i  I  of  th.'  purchase  u(  ap)»aralus  for 

,  science  tcachini*.  With  iu  many  advantage',  tccLoical  educa- 
tion in  the  administrative  crnnty  of  London  should  gcow 
apace. 


UmVERSITY  AND  EDUCATIONAL 

INTELLIGENCE. 

I'liF.  following  is  the  list  of  candidates  succesiful  in  the 
coroptiiiion  for  the  Whilworth  .S;'iolar»hip4  and  ICxhibilion«, 
1893  :  — SchjIarshipH  (tenable  for  three  years,  having  an  annual 
value  of  ;(7"Sl  •  —  William  I  I^miltim  (Gla>gO' ),  lohn  (1.  I.ong- 
boltom  i.Ke44hle)),  Aithur  K.  Malpa-t  ;  I.'m.ljii),  Kichaid  J. 
Durlev  ;  l-oiiiloi.  • ;  Kit  hi  bit  ion*  (tenable  for  one  year,  having  a 
v.il.i-j  Mt  /  V  :  liii  Ij,  F.  .S  .  iih  fGlasgow  ),  Jjho  IJall  ( Dftby), 
William  Buclian  j..>U^o*;<,  Jjha  U.  Chaii>i>er«  (LonduiO, 
Henry  ).  Loveridge  fSouihsea,  I'ortsinoull.),  William  V. 
Ireland  iGlasgow).  George  W.  Fe^inlcy  ;Ship'e)'i,  Oliver 
Styles  (KdinburgK),  (ieorge  M.  Rntsell  ^Portsmiuthj,  AleS' 
aadcr  A.  Jude  CHuH),  E-lward  R.  AiBor  iDevonpurij,  Joseph 
felfeiT  (Birmioghami,  Paul  J.  Reynolds  i  Plumstead,  ICcnOb 
Thomas  PUkiogton  (London),  Richard  K'^ynolds  (Cardill>, 
George  Wilson  fShcffield),  Walter  O.  Ilammaol  \  PIiimstea<l, 
Kent;,  John  Orr  ( Airdrir),  William  I.  Chubb  (Loodoi  Henry 
Smith  (Biigh'o:'),  Frederick  U.  Green  1  Wan>tead,  i£«ie«X 
John  Powell  (Crewi-).  James  Ii.  Hardy  (Woodley,  near  Stock- 
pod),  James  H.  Snepherd  (Swindon),  Heibert  Thompson 
jShcflield),  Kvan  Stevens  (Swindon),  Henry  K.  .Morrali  (  A'ol- 
vertooj,  HerlKrt  lialcs  {.Manchester),  Cha'les  H.  Hill  tSlrat- 
ford,  LiOodon;,  Wdliam  F.  Mas»ey  iNcwpjrr,  Salop). 

The  Scholatships  Committee  of  the  18$]  Exhibition  ScinKe 
Scholarships  has  iss'jctt  a  list  of  appointments  for  1893.  Four 
schularshi|>«  awarded  in  1891  have  been  renewed  (or  a  thin! 
year  in  order  to  permit  the  holders  to  cimplele  their  invettiga- 
tions.  Th^-'C  scholars  are  yame^  II.  Gray,  John  J  jscpb  S-.:d- 
boroiv;li.  Ilnrrj  IriL;!'',  Jii  i  rimma*  Kwan.  Tne  folln«'iri.i 
.scholars  of  1892  have  had  their  schul.arsbij>s  renewed  fur  a 
second  year  :  —  .\ndrew  John  Ilerbertson,  James  Ulacklock 
ilcndenon,  Joha  Macdooaid,  Lionel  Sine  tn  Marks,  George 
Lcslor  Thomas,  llnold  Kan  Mam.  James  Tcrance  Canny, 
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Tkanln  ChailM  IaidIh  Edmid  Arnold  Medley.  WUIum 
HcM7  OMcs,  WillUm  GanMa.  Frederick  J.  Snucw  Samael 
Hcaiy  Buraclmigh,  David  Hammon  Jackson,  Edwara  Taylor 


JoDCt,  James  Bernard  Allen.  The  list  of  soeoce  leholars  of 
1893  b  as  follows: — Herbert  William  Bolaia,  George  Edwin 
Allan,  James  Wallace  Walker,  Arihui  Lapworlh,  John  Ellis 
MjcTS,  Arthur  Walsh  Tillicrlcy,  l'.>lward  Chester  Cyril  Baly, 

ionn  Cannetl  Cain,  Ella  Mary  Uiyanl,  James  Darnell  Granger, 
laiy  O'Brien,  Frederick  George  Dunnan,  James  Alexander 
MacPhail,  Norman  Rois  Carmichacl,  Wm.  Henry  Ledger, 
Cci  rj;<-  W m.  Maciiiinalii.  ')  he  inssilutionii  to  he  invited  to 
nominate  >cicncc  'cholars  for  1894  are  : — the  University  of  Kclin- 
burgh,  the  Univcisily  of  Glasgow,  the  University  of  Aberdeen, 
Mason  Collet;?,  llitminplmni,  University  College,  Hristol, 
Yorkihire  C  llc^'.r,  I.ctiU,  Universily  ColleKC,  Liverpool, 
University  Ci/l]tj;c,  London,  Owens  College,  Manchester, 
Durham  Collei^e  of  Science,  Newcastle,  University  College, 
Nottingham,  Firlh  Culle|>e,  ShefTield,  Univeriity  College  of 
Sonth  Wales,  Caidili;  Qaera'a  College,  Code,  Qaaen's  Collwc, 
Galway,  ibe  IMvminr  of  TonwUH  Danraom  Uoivaiaitj, 
Halifai.  Moft  Seoda,  the  Udtwnbr  of  ,Adelaide.  aad  tfie 
Uairaahy  of  New  Zealand. 


SOCIETIES  AND  ACADEMIES. 
Pakis. 

Academy  of  Sciences,  Ausitst  7— M.  Loewyin  the  chair.— 
On  the  periodic  maiiciia  of  'p-clra,  by  M.  Aymonet. — 
Ob  the  heat  spectrum  of  fluorine,  by  M.  E.  Carvallo.  A 
comparison  between  the  results  obtained  by  the  author  and 
ttmultaneously  by  Messrs.  Rubens  nn<l  Snow,  of  Berlin.  In 
those  portioBi  which  arc  common  i<  .ill  three  oh'ictvtMs,  ihe 
agreement  is  perfect,  although  the  resull-v  were  arrived  at  by 
very  different  methods. — On  the  al)  orption  of  liRht  by  liquid 
bromine,  by  M.  Charles  Camichcl.  Liquid  bromine  absorbs 
luminous  rays  very  ener(;i-!;ial!y.  especially  the  most  refrangible 
ones.  Thus,  a  thickness  of  bromine  of  a  wave  length  and  a  half 
of  D  light  exerts  a  considei  able  absorptive  action  upon  the  green 
ray  of  ihalliam,  and  a  laver  of  six  times  that  thickness  alMorbs 
AtHMiMliatioa  to  sadi  aa  aattnt  that  ■■Mmaawata  haeww 
difteidt.  A  drop  of  biwiiiie  «aa  tntfoduced  hMw«en  two 
ficeea  of  glaia  eomlmeted  for  ohserring  Newton's  rings. 
Thcee  glaases  were  monnted  in  a  screw  frame  re»iing  upon  the 
carriage  of  a  dividing  engine,  by  means  of  which  ih^  could  be 
■oveain  front  of  i>tie  i>r  ihc  coUimaloia  of  a  Goay  spcciro- 
photometer.  The  thickness  of  the  layer  was  measured  by  ob- 
serving Newton's  rin^s  in  monochromatic  light.  Two  luminous 
pencils  proceeded  ftum  the  s.imc  source,  one  Iraveisin^  the 
fKjlarising  collinntor,  the  other  the  l>n>niine  Rla^>if  s  .iii  l  then 
the  otdin.ity  collinuiti  .r.  Two  patches  were  thus  produced, 
which  were  equalised  I  y  the  an.ilyscr  when  the  bromine  glasses 
were  full  anil  empty  resjieclivtly.  U  w;vs  fuiinl  that  the 
absorption  lollo  *  cd  the  ex;K>ncnli.il  l.iw  between  thicknesses  of 
o'S  and  siNt)  times  the  priiici|'al  wave  length  of  sodium. — On  the 
origir-.  of  atmospheric  oxygen,  by  Mr.  T.  L.  Phipcoo.  Various 
plants,  »uch  as  /'<d,  Trijoltum,  Anlirrkinmm,  KcAComv^vulus 
were  placed  under  glaia  riiadiaa  with  thtir  mot*  iwwiCTrod  la 
water  containing  free  caihonte  add  and  ctctain  laili,  that  off 
bom  the  light,  and  their  npfier  pwtlou  expoacd  to  a  north 
Nght  in  almotpherei  of  carbonic  add,  hydrogen,  and  nitrogen 
mpcclively.  It  was  found  that  in  carbonic  acid  the  plants 
were  able  to  live  for  some  time,  bat  did  not  prosper,  hi 
hydrogen  they  fared  belter,  but  the  ps  gradually  disappeared, 
probably  cimbining  willi  the  oxygen  evolved  by  the  plants. 
Cem'olfului  throve  very  well  in  an  atmosphere  of  nitrogen, 
especially  if  mixed  with  a  third  part  of  carironic  acid,  .\ficr 
several  wetks  the  com^>osiiion  of  the  gas  began  to  ajipioich 
Hiat  of  our  atmosphere,  no  change  of  volume  having  lal<cn  plate 
The  bcariii.;  of  these  ficn  tipn  the  history  of  the  e.irth's  atmo- 
sphere may  (irovf  iinpr>rta:)t. — <>f  the  isi>moriihiin!  nf -inl.vlijui 
alums,  liy  M.  1.  Klohii.-  Intlucncc  of  »olar  radi.itiiin  upon 
pKint',  I  v  M.  !  ■  I  .andel.  N'ariations  of  intensity  of  solar  radia- 
tion npjvear  always  to  act  in  the  same  scn-c  upon  plants,  as  re- 
gards the  quantity  of  flowers  and  the  pvopoitloB ni led  pigment 
colouring  the  various  paru.  These  vadaUona  diftsr  ainch 
aaaofdmg  to  the  cpeciei.  In  aonw  the  red  p^mcnt  ia  well  de> 
vdopcd  la  the  A/tit,  whilst  other*  remain  perfectly  giecn.  The 
Inloicioence  in  certain  tpecset  does  not  seen  to  be  aenaibly 
nmdifcd  by  shade ;  in  others  the  number  of  Sowen  ia  len.— 
The  young  bull)*  of  the  Di.^.  ma,  by  M.  C.  Qaeva. 
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ItooKs.— Mubeiaaiiquti  <t  MaiMmatideas;  P*Btfc>*i  Curiosiiet  deoa 
edition  :  A-  R*bi^  (Parii,  Nony).— Sohiliamaf  the  Eacrcito  in  Taylor's 
Euclid,  Books  I  to  4  :  W.  W.  Taylor  (Cambriiin  tJBi*cr*it)p  PrcMJ.— A 
Tml»;  on  the  Mathematical  Theorv  of  Elailiciiy.  Vol  t :  A.  If.  H. 
Lov«  (Cambridse  Unirerviy  Pt«»). — A  H  iiiory  of  the  Thee>y  of  Elasticity 
and  01  (be  Smnglh  ol  .Maicri»!>,  V,.|  ,.  P.4ris  t  ai>J  j  r  iKc  I.iit  I  Tod 
hunter,  c<lttc<t  and  couiplcitit  liy  K.  Pearj,on  (CaniSrii])^c  Di.ivrriity  PrcM). 
— Britiih  Kainfall,  iBuj  ;  G  J.  Symons  and  H.  S.  Wa'lu  (Suiifunl  .  — llirds 
in  a  Village  :  W.  H.  Hudton  (Chapman  at>d  Hallji— Pocket  bock  ot  Useful 
roemulac  and  Memoranda  forCisil  and  Mechanical  Enciixrra.  >vcl  editijo 
Sir  C.  L.  Molowortfa  and  R.  B.  Mulciwonb  (S|iob)  —Report  of  iIm  Foorth 
M«cthi(«f  the  Australasian  Aaseciaiion.  held  at  HMbari  ia  Jaaaarr,  itga 
(Sydne)r)i~ItoTal  (.tniveriity.  Ireland,  ExaininatiaD  Paper*,  ilji  (Dutifia. 
niom). — Criifi.i't  Klectrical  Enffineer'*  Prxcc  Boole  ;  H.  J.  f^jwainfftGnflfin). 
--L<*  TurbijKs  :  (i.  Lavtrgne  (Pans,  Caulhier-Villar.  i.  -  F ^iirsh  Kcjvtrt  ot 
the  t>etiaririitni  of  Stientc  anil  Art  (Ivyte  M«i  .Spiioisv><.i.Jc).  -Llectric 
Ijghting  amJ  !"  xcr  rii>tril>iiii  0  :  W    I'   Mayoick,  Part*  a  aad)(Whit* 


taker)  • 


an  t.-cmenl,Tiy 


took  :  .K.  J.  Jukes-BroWM 
u    u_..  .\v'l..._'  , 


taker).— blectricily  and  Ma£neti..3n  :      K.  Bottone  htttakcr\ 

P«urHLHTs.— L'  S  Drpanmcnl  of  A(Ticiilturt,  RrfXirt  ot  the  Chief  of 
the  Weather  Bureau  fur  1391 :  M-  W,  Ha>riiW(IOB(Wa»hin(lea).— Calalogu* 
of  the  Crabs  of  the  FamilyMaiidK  is  tha  M  S.  Matianal  Moacwa :  M.  J. 
Ralhbaa  (Wadiiaiton).— TIm  Ftant*  Vcaiw:  B»  1(>  Ciidta  (Wiri«i|i|^ 
Notes  on  the  Trunk  Skeleton  of  a  HrlMi'  GrWMa;  S.  W,  SnuliiML-^Ka. 
foil  upon  ilie  Scolt  Moncrif  (f  Sjstem  for  ilir  Bacteriological  Purification  of 
Sew,<i;o:  A.  ij.  Huu-ton 'WaiLTl^w) — On  the  r»i«ortt.«i  of  Phoioiirapliic 
Sur  liiia.:*:^  due  ti>  Refraction:  Prof  Kamhani  (DuUinJ.-  A  IVeliminaiy 
Report  on  the  Aiiuatir  Invertebrate  Kaun.i  of  the  Vel]oWftt'>lK  Natural 
Park,  Ac.  &c. :  S.  A.  K«bes  (WaihinKtoii).— Nol«  oa  a  Fear  FmuI  PiaoK 
from  Um  Fort  Uoioo  Craupof  Uoalana :  F.  U.  Kaowlioa  ( Washiactoo^ 
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WATER  AND  ICE  AS  AGENTS  OF  EARTH 

SCULPTURE. 
Fragments  of  Earth  Lor* :  SktU/ies  ami  AMresses, 
Ceohgical  ami  Geogra^etil.  By  James  Ccikie, 
D.CL.,  LL.U.,  F.K.S.,  &c,&c  (Edinburgh:  John 
Bartholomew  &  Co,  London:  Shnpkfn  Marshall, 
H.imillon,  Kent  &  Co.,  Limited,  1893.) 

THESE  collected  papers  form  a  Iftirly  oonnected 
work  on  the  oH^n  of  the  present  smfkce  featufcs 

of  ihe  world  -t.  lai  .^e,  .imi  of  S(  .  itlatu!  in  [jarticular.  The 
first  IS  n  wci;  put  plea  for  the  inoie  iiuelligent  and  far- 
sighted  method  of  teachiQg  geography,  and  ia  followed 
up  by  four  articles  on  the  geocraphical  taitareB  of  Scot- 
land, which  are  of  a  somewhat  adyanced  and  special 
character,  .uni  lead  directly  to  the  exposition  of  the 
author's  view&  on  glacial  action.  That  forms  the  subject 
matter  of  the  next  eight  papers,  suppleinMlted  bf  a 
geographical  essay  in  which  be  discusses  some  aspects 
of  the  question  of  earth  movements,  which  are  obviously 
closely  connected  w  th  the  theoretical  explanations  of 
dimatal  change.  On  the  whole,  perhaps,  another  form 
would  have  been  better ;  for  the  advice  as  to  the  leach- 
ing of  geography  will  hardly  be  necessary  for  the 
same  readers  as  those  who,  with  their  local  field 
club,  ,ire  prepared  to  follo^v  the  author  thrnu,t,'h  the 
Western  Islands;  while  those  who  wish  to  examine 
once  more  the  aigumenis  for  the  apecial  vicwt  on  the 
ar.cier^t  glacintion  of  the  rraintr)'  which  he  advocates, 
would  Jiav  c  found  the  information  more  usefully  arranged 
for  them,  if  worked  into  a  manual.  The  style  of  the 
articles  is  sufficiently  didactic  to  have  readily  lent  itself 
to  this  form. 

The  book  [irov  idc;  for  the  riuthor  an  rnventory  of  hh 
own  literary  properties,  and  of  some  others,  in  which  he 
has  a  joint  claim,  owing  to  his  having  independently 
arrived  at  the  same  conclusion  as  other  observers.  It 
provides  for  him  also  an  opportunity  of  qualifying  state- 
ments whii  h  furthrr  in\ Chti -;.aioii  li.is  bhowii  to  require 
modification.  in  vvfuch  respect  the  reader  is  equally 
benefited,  as  he  would  certainly  prefer  to  rc<  civc  the 
results  of  our  autiior's  mature  judgment  on  the  subject. 

l\'e  appeal  to  h!m  as  a  leader  in  geographical  science, 
and  one  who  h.ts  ulniiidrint  f.icility  of  expression, 
not  to  encourage  the  absorption  uf  too  many  words 
mit  of  our  current  language  for  use  as  technical  terms. 
Such  names  as  nhain  and  range  should  be  simply  de- 
scriptive of  form,  that  is  of  actual  continuity,  or  of  con- 
tiguity uith  .1  linear  aitanfement,rccaixllew  of  the  origin 
of  the  features. 

Among  the  meet  interesltnf  gcegrapbfeal  descriptiOBS 
given  is  that  of  the  "(browned  lands,"  or  areas  whi'  h 
have  been  mouUitU  into  their  presciu  form  by  suba  rwl 
action,  and  then  submerged  with  all  their  hills  and  valleys 
(pp.  ai,  367,  and  more  fuUy  in  art.  xiv).  We  shall  know 
more  abeut  this  as  we  get  more  soundings  and  the  study 
of  ocenrio^::iphy  advarn  cs. 

The  feature  of  greate:.!  importance  in  the  study  of 
geology  and  geography  is  the  plmn  of  marine  dtnutia- 
ti»n,  the  \t\t\  nt  which  the  sea  arrests  the  agcnit  of 
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sub.-erial  waste,  and  at  which  the  wind  waves  carry  on 
the  worlc.  This  is  the  datiui  from  which  the  amount  of 
rock  removed  by  denudation  must  be  measured :  this  is 
the  inde\  that  ic'la  u-,  tiosv  lon^'  the  great  forces  of  eleva- 
tion and  depression  balanced  one  another :  this  marks 
the  long  drawn*oiit  nodes  ia  the  undulations  of  the  earth's 
crust 

Our  author  might  have  dwelt  longer  on  this  groimd, 

whni  K'^ '"s  ^iewi  as  irv  how  the  successive  portions 
of  the  eanb  were  brought  within  reach  of  the  denuding 
agents  to  which  hecUely  refers  their  sculpture. 

Most  of  the  papers  ate  controversial,  or  they  are 
written  so  as  to  strengthen  those  positions  on  which  some 
disputed  ;he<»ry  has  been  built  up,  and  .ire  >o  Mimed  as 
to  allow  the  author  frequently  to  point  the  moral  which 
he  chietly  aims  at  inculcating 

We  ftel  quite  glad  of  the  genial  wanath  of  the  volcanic 
fires  which  ushered  in  the  Devonian,  and  are  hardly  willing 

to  admit  the  existence  <pf  ice  at  this  age  in  the  Cheviot  area. 
Yet  there  is  no  reason  why  the  surrounding  mountains 
may  not  have  been  high  enough  to  nourish  glaciers,  but  the 
shape  and  condition  of  the  stones  included  in  the  con- 
glomerates at  the  base  of  the  red  rocks  are  hardly  sufficient 
to  v  this,  esperi.Uly  wlien  the  gliobts  <(f  ■•cratches 

have  in  other  cases  been  shown  to  be  due  to  movements 
in  the  rock,  which  caused  the  Indoded  ftagments  to  be 

crashrd  rigainst  one  another. 

After  a  long  interval  we  read  in  the  history  of  the  Cheviots 
of  Scandinavian  ice  which  over-rode  everything,  and  of  the 
snecessive  interglacial  periods  when  that  ice  receded  only 
to  advance  again  with  hardly  less  intensity,  but  we  do 
not  know  how  our  author  explains  its  appnrentty  smaller 
eroding  power,  seeing  that  it  failed  to  rcrnove  even  the 
peat  and  silt  which  had  accumulated  in  the  interval. 

As  an  example  of  the  kind  of  evidence  which  is  occa- 
KOnally  admitted  in  support  of  the  former  extension  of 
land  ice  we  may  cite  his  reference  of  th*.-  implement- 
bearing  gravels  of  East  Anglia  to  the  tloods  tltsrhart;ed 
at  the  foot  of  the  melting  ice-sheet. 

The  afgumeat  that  tlie  gravels  are  eighty  feet  above 
the  sources  of  the  existing  streams  after  ages  of  denuda> 
tion  dues  not  go  for  much  where  the  level  of  the  oi;tburst 
of  springs  has  varied  within  the  meniury  of  man  ;  while 
the  ilint  implement- bearing  gravels  creep  up  the  hills  in 
terraces  with  abundant  material  derived  from  the  boulder 
clay  which  covers  the  tops  of  the  hills  all  round,  but 
never  oveilapr-  ihoic  t:iavcls.  The  -.hcll-:  in  the  gravels 
are,  with  few  exceptions,  of  the  same  species  as  those  now 
inhabiting  the  neighbouring  streams,  and  those  excep- 
tions belong  to  more  southern  forms.  There  very  likely 
arc  marine  gravels  capping  some  hills,  but  they  arc  cer- 
tainly not  correctly  referred  to  .is  those  "with  ancient 
flint  implements,"  &c.,  in  East  Anglia. 

Although  he  frequently  mentions  "the  now  discredited 
iceberix  theory,"  he  does  not  often  refer  an\  of  tlie  drifts 
to  their''  random  and  eccentric  action,"  but  explaiinj,  aume 
of  the  difRculties  of  the  distribution  cf  erratics  by  the 
intercrossing  of  currents  within  the  ice-mass.  Whether 
or  not  any  particular  group  of  boulders  or  mass  of  drift 
was  carried  by  icebergs  or  not,  it  is  too  much  to  s.^y  that 
there  are  no  reasons  for  considering  icebergs  capjblc  of 
polishing  and  striating  rock  surfaces  (p.  219).  If  we 
allow  that  glacier-ice  charged  with  stones  and  mud  can 
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erode  its  base,  surely  miles  of  the  very  same  mass  of  ice,  : 
with  the  same  mud  and  stones,  when  broten  off  and  j 
driven  by  wind  and  current  on  .1  sliclvinj  shore,  must 
grind  and  polish  the  )1<M)r  on  which  it  is  driven. 

It  Is  difficult  to  follow  the  explanation  oflcreJ  of  the 
pushing  up  of  shells  bclonjjing  to  tc  nperatc  clim  ttcs  by 
the  great  ice  sheet,  or  the  wrenching  olf  of  large  masses  , 
of  rock  underneath  the  ice,  except  on  the  supposition 
that  all  this  was  done  during  x^^Jirst  advance  of  the  ice  , 
over  the  tea  bottom,  and  over  a  surface  irre^larly  fretted  j 
by  5»ib;i  rial  action.    When  once  the  ^e^  bod  had  been 
swept,  no  more  such  life  kvould  be  tiicae  till  the  ice 
receded  ;  and,  when  the  cra'^js  had  once  l>een  planed  I 
down,  there  couid  be  no  more  jagged  rocic  for  the  ice  to  | 
break  off  and  carry  nlonff.   Moreover,  it  does  n<>t  seem  | 
to  have  been  observ?^  1  'hnr  the  rtinti  ■>  >  irniversrilly  dis- 
tributed throuj^h  the  irianne  gravels,  iiiLh  .ss  those  of 
Moel  Tryfaen,  arc  rusty  gravel  flints,  and  that  there  is  no 
long  iatervai  without  them  all  round  the  southern  and  1 
central  portions  of  the  British  Isles.  | 

The  ;>  lint,  however,  to  which  our  author  seems  to  attach 
grcatciii  importance  is  the  occurrence  of  iaterglacial  , 
periods.    He  describes  successive  sheets  ofboulder  clay, 
each  of  which  is  the  accumulation  of  a  separate  aad  dis-  | 
tinct  ice  flow.  lie  points  out  that  the  Cauna  and  flora  found  ' 
in  beds  in:crslratilied  in  these  clays  are  suggestive  of  alter- 
nations of  cold  and  damp  conditions  with  tho»e  indicative 
of  a  warm  and  genial  climate.    In  Scotland  and  Scandi- 
navia the  gradual  disappcaraacft  of  the  latest  ice  sheets 
was,  he  says,  marked  by  a  partial  submergence,  but  a  great 
submergence  he  d>  t-s  no:  lielieve  in,  and,  after  describing 
the  grand  icries  of  moraines  which  stretches  across  the  i 
northern  states  of  America  tMo  the  British  possessions,  | 
sav  s  that  "  no  one  who  has  traversed  the  regions  I  refer  j 
to  is  at  all  likely  to  .agree  with  Sir  W.  Dawson's  view 
(hat  the  American  mounds,  dec,  are  the  shore  accumu- 
lations of  an  ice-laden  sea." 

We  regret  the  somewhat  assured  manner  in  which  the 
\  iews  of  those  who  differ  from  our  author  are  dismissed. 
Sir  William  Dawson  traversed  the  regions  referred  to 
bv  him  (p.  193)  and  arrived  at  a  dilfcrcni  concl'ision  ; 
and  there  are  some  who  have  not  confined  themselves  so  , 
exclusively  to  the  subjects  on  which  our  author  has  made 
hiiiivjlf  rv  n.Tme,  who  yet  do  no:  deserve  to  be  excluded  • 
fro  u  ilic  list  of  gcolo;;ists  because  they  dn  not  agree  with  ' 
him  on  every  pomt.    It  would  be  well  aho  if  he  would  ] 
strike  out  from  any  future  edition  all  references  to  '*  the 
trained  observer"  and  "the  experienced  eye,"  as  his  \ 
readers  cannot  h?l(i  rri  I'lin  ;  •.v.\\-\y   in^tat^ces  where 
trained  observers  h^.c  UiULied  iii  mterpretation,  and 
where,  the  p  )Silioti  havint;  been  sliifted,  even  the  cx- 
liertenced  eye  has  seen  things  dinerently  at  diiterent 
times. 

Though  our  iiuthor  could  not  in  these  essays  discuss 
faiiy  the  various  points  which  must  be  lixed  before  any 
theory  can  be  ccmsi<lered  as  fairly  established,  he  \\x^  ' 
indicated  the  lines  of  reasoning  on  which  be  would  rely. 

His  position  seems  to  be  that  there  are  known  to  recur 
such  a>tronomic.il  combinations  as  by  a  general  lowering' 
oi  the  snow  liae  would  be  auilicient  to  accoimt  for  tjUci.iI  j 
Conditions  with  such  distribution  of  land  and  water  ab  for  , 
instance  prevail  at  present ;  that  with  unfavourable  geo- 
graphical arrangcuient  no  glaciation  is  posuble  i  that  the  • 
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greater  part  of  the  results  obser\'ed  were  produced  by 
land  ice,  icehergs  playing  quite  a  subordin.ite  part,  and 
marine  currents  of  any  considerable  volun<e  and  velocity 
being  quite  exceptional ;  that  within  each  period  of  pos- 
sible glaciatitm  there  were  alternations  of  conditions  of 
greater  or  less  intensity  correspon  ling  to  citablished 
.astronomical  cycles,  .and  that  the  evidence  of  these  were 
to  be  seen  in  certain  beds  intercalated  in  the  drift.  He 
admits,  but  explains  away,  the  absence  of  evidence  of  the 
regular  recarreace  of  such  effects  tbroujhout  the  previous 
geological  age^ 

The  geogiaphical  lacjry  xvhich  lic  pi  incipally  comb.its 
may  be  bricily  summed  up  thus  :  There  have  been  through 
all  time  terrestrial  mivemsnis  of  wider  or  narrower 
extent  which  have  carried  portions  of  the  earth's  surface 
r  1  i!c[)tf)^  below  the  lowest  known  tihvs^;,  nii  rx-j^d  por- 
tions through  distances  greater  than  the  highest  ni  iimtain 
peak;  the  depression  and  elevation  of  evtcnsive  areas 
or  ridges  must,  with  sufficient  precipitation,  deflect 
ocean  currents  and  produce  such  snowSelds  as  would 
feed  the  largest  glaciers  or  ice-shects  k  (mr  l  i;i  es 
planation  of  the  drifts,  boulders,  and  accompanying  phe- 
nomena ;  there  is  evidence  of  movcin.-nts  on  a  grUul 
scale  since  the  period  of  great  cold  and  simdtr  move- 
ments have  been  going  on  up  to  a  quite  zccent  date,  and 
:lu  Hr,  f  extended  over  a  longer  time,  would  proJuce  all 
the  eti'ejts  required. 

In  tbecouneoftheseaddressesour author  is  frequently 
led  to  speculate  upon  the  causes  and  some  of  the  ctTect-- 
of  earth-movements,  and  we  find  (f  j,'.  pp  12.),  267,  342) 
such  a  good  ca:^c  111  I  I'j  I '(;•  c\  cr>  n,>w  .un!  tlrjii  for  the 
geographical  theory  thai  we  cannot  help  feeling  that  the 
difference  between  the  two  schools  Is  not  irreconcileabie 
bu:  this  is  a  vast  <|uestion  which  cannot  be  settled  till 
many  possibilities  have  been  considered. 

The  various  theories  referred  to  have  been  built  up  on 
such  a  number  of  observations  and  hypothetical  explana- 
tions that  it  is  impossible  to  discuss  tbem  in  <me  volume 
of  essays,  still  less  in  n  slnr?  rcv-cw  of  that  volume 

.All  the  more,  however,  i>ccau»e  the  subject  involves  so 
many  matters  of  controversy,  do  we  welcome  thepublica 
tion  of  the  latest  views  of  one  who  is  so  skilled  an  observer 
as  our  author,  atid  so  competent  to  watch  the  progress  of 
r<  u .  h  in  regions  beyond  that  which  he  has  especially 
studied. 


WATER  BACTERIA. 
r}i.i^>hK,ltk  dtr  BitkterifH  des  Wassert.   Von  Dr.  Alex- 
.ander  t.uiiig  2  .veitc  schr  vermehrte  Auflage.  IzSpp. 
(Jena;  Gu»iav  I'iscliet,  1893) 

THIS  is,  we  believe,  the  first  attempt  made  to  gr^ther 
ti>getlicr  in  a  compact  form  the  various  descriptions 
of  bacteria  whicli  from  time  to  time  have  been  isolated 
tVotn  w.itcr  by  ditfcrcnt  ohicrvcrs.  In  those  rases  where 
the  water  investigator  la^  concerned  only  with  the  number 
of  microbes  present  in  any  given  water,  the  tas^  of  mere 
enunietation  is  such  th;it,  hcxvever  anxious  to  do  so,  it  is 
alino.it  iuipossiljle  to  take  an  inteltigetu  interest  in  the 
nature  ol  the  microbes  present,  beyond  .1  sii;iertk:.il 
glance  at  their  more  strilting  characteristics.  i)ut  even 
this  is  suflicieni  to  indicate  what  numbers  of  different 
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kinds  of  microbes  are  present  in  water,  whilst  on  n  closer 
examination  the  list  of  varieties  is  very  much  more  ex- 
tended HAving  regard  to  their  superficial  difference^, 
then,  Lustig,  following  the  example  set  bjr  Eiseaberg  in 
hit  "  Bakterioloinsche  Diagnostilc,"  has  mapped  out  two 

clashes  of  iniTa'irs —rhrs'ie  wMrh  !ii[ii-;f\- ar.il  th(>-,c  u-hii  h 
do  not  liqueiy  :he  geUtine —which  art:  jgain  (inidcii  up 
into  micrococci  and  bacilli  respectively.  The  tabulated 
account  appended  to  each  tnicroH>ixanisaa  include*  its 
microscopic  appearance,  behaviour  in  gelatine-ptate  and 
tubc-ruliur?--,  or,  iii^  ir  a_;  ir  in  1  p  uatoes,  relationship  to 
patbogenit  progenies,  lempeialurc,  together  with  other 
special  te^rs  \\\\\c'.\  h  ive  from  time  to  time  been  em- 
pioyedt  as  well  as  the  authority  for  its  discovery  in  water 

In  addition  to  the  above  classification,  those  bacteria 
which  are  known  to  be  pathogenic  to  man  and  animals 
respectively  are  separately  grouped,  whilst  those  bacilli 
resembling  the  typiiotd  bacillus  are  brought  together  for 
paiposes  of  comparison.  The  latter  should  prove  a  use- 
ful assislance  in  the  separate  diagnosis  of  th«  typlioid 
bacillus,  for  as  it  is  by  no  means  specially  ch  ir.ii  '.cri  ^lic 
either  in  its  macroscopic  or  microscopic  appearances, 
there  ar«  many  fbnns  which  may  readily  he  mlsuiteD  for 
it  on  an  ordinary  water-plate. 

We  do  not  quite  underitand  why  I.-.istig  has  not  ren- 
dered the  cholfT.i  Hjjinlliim  a  -^iiiKlar  service.  There 
exist  many  spirilla  in  water  which  bear  tiie  most  striking 
resemblance  to  Koch's  comma  spirilhim,  hut  which  sub- 
sequent searching  teits  have  proved  to  he  distinct.  Koch 
himself  only  a  few  weeks  ago  st.iteJ  that  no  less  than  a 
dosen  different  vibrios  had  been  isolri^cd  m  Ins  labora- 
tory alone,  from  various  waters  which  he  examined  last 
antomn  daring  the  cholera  epidemic,  none  of  which  were 
the  *h?^t:r,i  ^pinllim,  wliil',!  other  investigators  have 
identified  and  »lescribed  spirslla  bearing  ihc  c  losest  re- 
semhiaoce  to  the  original  comma  spirillum. 

Amongst  the  oiganisms  pathogenic  to  man  found  in 
water  we  miss  the  teunus  baeiNns.  This  organism  was 
detected  by  Mique!  in  tfie  rti-ers  Seine  sn  l  ^T:lrn(•,  nnd 
G.  Koiix  states  that  lie  found  it  in  l.irgc  nuaiUci a  iu  the 
sediment  of  the  filter  beds  belonging  to  the  water-works 
wpplytng  Lyon  with  river  Kh6ne  water,  whilst  Lortet 
alleges  that  he  discovered  it  in  mud  obtained  from  the 
bottom  of  the  Dead  Sea.  In  a  future  edition  the  .mthrax 
bacillus  must  also  be  included,  since  it  has  rccentU  been 
detected  in  the  sediment  at  the  bottom  of  a  well,  tn  the 
water  of  which  an  outbreak  of  anthrax  amongst  a  ilock  of 
sheep  was  traced. 

In  the  preface  to  the  German  cilition  Bau  ngarten 
writes:  "Grossere  Reihcn  von  '  VVasserbakterien '  sind 
schon  Iriiher  von  anderea  Fonchem  (Frankland,  Mas- 
chek,  Adametz,  W.  ZimmefmMm,Tils)  aof  Gnmd  eigener 
Beobachtungen  und  Untersuchungen  Ijeschiieben 
worden.  Diese  so.vic  .I'u  M>/isi:^!-ri,  veritreut  in  <lcr 
Literatur  .  .  .  ist  Lustig  s  V  erdicn^t  vercimgt  itu  haben.°' 
It  it  obviooa  that  in  a  guide  of  thii  kind  the  list  should 
be  as  complete  as  possible,  and  it  is,  tbentforettttrptiting 
to  find  ininy  important  and  quite  unaccountable  omis- 
sions. For  example,  none  of  tlie  interesting  phos- 
phorescent iMcilli  obtained  from  sea-water  by  Forster, 
Fischer,  and  KaH  are  described,  neither  is  any  mention 
made  of  the  ofganitmt  ;isolated  by  Rasaell  from  sea* 
water. 
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Amongst  other  organisms  conspicuous  by  their  absence 
may  be  mentioned  the  iuici/lus  thtrmt>pkitus  originally 
tij  uiid  in  large  number,  in  river  Seine  water  by  MiqucI, 
the  anscrobic  bacillus,  H,  amy  hay  mt  obtained  by  Ferdi  ix 
from  the  same  water,  the  batiUe  rouge  de  Kiel  so  care* 
f;i!l)' studied  by  Laurent,  the  "peach-coloured  bacterium  ' 
ut  Lankester,  whilst  Roscoeand  Lunt's  sewage  organisms, 
ani  Tataroff  s  large  collection  of  bacteria  isolated  from 
the  Dorpat  water  are  entirely  overioolced. 

The  descriptions  appended  are  often  provokingly  in- 
futniilctf,  rirrJ  till;  urc.itK  milit.'.tes  ,i;:;ain:t  the  v.-il.ieof 
the  oooi<  m  assistmg  m  the  identincation  of  a  particular 
organism,  whibt  ill  some  cases  the  details  are  not  always 
correct 

The  book  was  originally  written  in  Italian,  so  possibly 

durini^  t!ie  translation  into  (lerman  errors  and  mis- 
prints  miy  hive  crept  in  which  were  not  present  in  the 
original,  but  it  is  none  the  less  trouble  >inc  .<>  find  wrong 
reCerencea  oocasioQally  given,  wliilst  the  description  of 
the  same  organism  twice  over,  which  occurs  more  than 
once,  ouglr.  s.ird'.  tu  inve  been  gu.iuleit  .i.rniis;.  As  an 
example  of  this  we  may  mention  a  baciilus  found  by 
ClaSMen  (mis-spelt  <:iaesten)  in  unfiltered  river  Spree 
water,  and  described  on  p.  63  as  ilie  h>Jii;ol>lauer 

I  hofilhiM,  whilst  on  p.  71  we  find  it  tiaJiing  again  as 
bacillus,  BeroUiten': *  :ri.:ht4s.' 

In  order  to  bring  the  descriptions  up  to  a  level  with 
those  In  Eisenbeig's  "  Bakteriotogische  Diagnostik," 
even  (and  as  the  volume  before  us  deals  solely  with  water- 
microbes,  they  might  nut  unreasonably  be  expected  to  be 
fuller)  Ciireful  revision  will  be  require'!,  inrl  the  cv;dcnt 

I  signs  of  haste  which  at  present  cliaracterisc  its  pages 

I  eonsclentloasly  removed. 

Such  an  array  of  different  '.vTter  initrrobr^,  to  c^ch 
of  which  is  given  a  "local  hibitation  and  a  name," 
might  well  make  the  reader  say  with  the  "Ancient 
i  Mariner,"  "  Water,  water,  everywhere.  Nor  any  drop 
I  to  drink ; "  but  it  it  reasaarin|r  to  find  dmt  otit  of  the  iSi 
\  arietle5  found  in  water,  oely  six  are  suted  by  Lustig  to 
be  pathogenic  to  man.  P.  I-'kankland. 


POPULA  A'  ME  TEOkOLOG  V. 
Xafee/Usmm  der  Meteerologit.    Drilte  Auflage,  ganiiick 
f(OT  -  i/A-Z/c/.    Von  Prof   Dr.  W.  J.  Van  fiebber. 
(Leipzig  :  J.  J  Weber,  1893,) 

THE  object  of  the  author  of  this  little  book  is  to  pre- 
sent as  briefly  and  intelligently  as  poisible  the 
fundamental  principles  of  meteorelogy,  in  a  manner 
which  will  eti.ible  the  pi:hli(  to  farm  for  themselyes  an 
independent  ;udgmcal  on  the  metcorolugicai  conditions 
pvcvalent  at  the  moment,  and  to  make  the  knowledge  so 
obtained  available  for  the  porpoies  of  daily  life.  The 
duiiior,  who  is  well  and  favourably  known  as  a  popular 
writer  on  meteorology  by  lii-i  /.,■'■,'  *-•/.  *,  thinks  th.it  this 
eminently  practical  object  can  be  best  effected  by  placing 
hit  information  tn  a  catechetical  form ;  a  method  of 
I  conveying  instrtirtinn  which  appeal^  to  find  great  favour 
I  in  Germany.    Tiiu  particular  work  is  already  in  Hs  third 
^  edition, <uid  is  the  sixtieth  of  a  scries  which  in  it?  entirely 
probably  comprises  more  than  twice  that  number  of 
works  devoted  to  the  culture  of  science  art,  and  indos- 
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try,  and  all  forminj;  pnrt  of  the  "  Illiistrierte  Katechis- 
men."   This  form,  however,      not  one  that  commends 
itself  generally  to  the  writers  of  English  text-books,  at 
least  in  modern  times.  Ii  is  believed  th.-it  the  fascinating 
style  of  the  in^'omo.:-   Mi?i   M ,iiV;:i^<ill    eii  le.ireil  licr 
writings  to  an  earlier  jjcncratioa,  but  the  peculiar  form  of 
which  she  was  so  admitable  an  exponent  has  not  found 
mnny  itiitators.    But  the  case  seems  to  be  different  in 
Gcrm.iny,  to  jud^e  by  the  number  of  works  and  editions 
in  this  catechetic.%1  scries,  to  which  we  have  referred. 
The  author  contends  that  the  form  of  the  work  is  suit- 
able,  and  in  bis  recent  levision  be  hat  preferred  to  retaui 
it.    riiit  if  Jhe  questions  in  a  slightly  altered  sfinpc  were 
madu  lu  all  the  place  of  marginal  notes,  and  the  infonna- 
tion  were  presented  in  a  continuous  readable  form,  it 
would,  to  an  English  eye  at  least,  be  preferable  to  that 
adopted,  which  has  all  the  appearance  of  a  colteetien  of 
conunilums  u-ithoul  their  interest     H  it  apirt  frt^m  this 
quc&tiun  01  form,  there  .ire  two  rc.iso.'is  why  wc  are  in- 
clined to  dissent  from  the  judgment  of  the  author. 
Meteorology  has  hardly  crysullised  into  that  definite 
shape  in  which  a  cut  and  dry  answer  can  be  given  to 
every  definite  question.    The  mthnr  si.c.-n-  to  t  ike  sorne 
praise  to  himself  that  every  iiyjjoihes.b  his  been  most 
carefully  excl  ided.   Hut  this  is  a  very  doubtful  merit  It 
has  the  immediate  effect  of  excluding  much  that  gives  a 
charm  and  interest  to  the  study,  and  without  a  knowledge 
of  whii  h  one  ciii  hirdly  be  ^.lid  1  ■  be  initrii>  ted  in 
meteorology.    Working  hypotheses,  recognised  as  such, 
have  a  distinct  value,  especially  in  a  science  where  much 
is,  of  nceessUy,  tcnt.itive  and  experimental.    The  other 
objection  which  m  ght  be  urged  against  the  style  arises 
from  the  fdctthit,in  the  pre  eiu  instance  at  least,  it  does 
not  lenl  itself  readily  to  the  description  of  diagrams. 
Ferbaps  this  explains  why  the  book  is  not  more  profusely 
illustrated.    It  was  doubtless  felt  that  diagrams  did  not 
greatly  add  to  the  clearness  of  description. 

The  contcvi' s  of  ihc  !)o  ik  are  gener.ill>-  sucii  as  one 
would  expect  to  meet  in  an  elementary  work  on  meteor- 
ology. There  are,  however,  some  exceptions,  in  which 
tha  .mthnr  rn-ef;  tipon  subjects  which  we  are  apt  in  this 
country  to  uicladc  under  the  wider  title  of  physiography. 
After  dealing  with  the  temperature  of  the  atmosphere, 
its  daily  and  annual  variatioui,  the  peculiarities  of 
isotherms,  (kc,  we  have  an  account  of  barometric  records 
and  variition,  of  iiT.vi'^plieric  prcs;  irc  with  theories  of 
the  wind.  Under  this  hcadini;  ate  treated  such  subjects 
as  land  and  sea  breezes,  local  winds,  such  as  monsoons,  and 
movements  of  the  atoiQsphere  affecting  small  areas.  The 
transition  to  such  subjects  as  the  Gulf  Stream  and  ocean 
currents  is  easy  if  a  little  uiicviicctcd,  but  the  author  soon 
returns  to  topics  miirc  immediately  connccied  with 
meteorology  properly  so  called.  The  subject  of  evapora- 
tion,  and  the  deposition  of  moisture  in  its  various  forms, 
is  sufficiently  deah  with,  and  if  there  is  nothing  new  in 
this  ch.ipter  it  is  clear  ir.J  satisfactory,  and  the  same 
can  be  said  for  the  few  concluding  questions  on  electrical 
and  optical  pheno.iiftaa.  A  few  remarks  might  have  been 
.icMcd  with  advantage  on  the  aurora,  but  possibly  the 
iuihor  was  afraid  of  hypotheses. 

Themost  readable  and  the  most  interesting  portion  of  the 
book  is  undoubtedly  that  connected  with  the  behaviour  of  [ 
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storms,  and  the  formation  of  weather  charts  with  a  view 
to  weather  pndlction.  Here  the  catechist  has  practically 

to  stand  aside.  In  about  twenty  pages  we  meet  with 
only  eighteen  distinct  questions,  and  the  tale  is  therefore 
;>ractically  told  without  that  annoying  form  of  interruption. 
.\od  it  is  very  well  told.  We  feel  that  the  author  has 
shaken  himself  free  from  his  self-imposed  fetters,  and  is 

doing  himself  justice,  and  wo  <:x\\  only  rc:.;rrt  that  the 
e.trlicr  portion  of  the  wortc  is  not  marked  by  a  similar 
freedom. 


OUR  BOOK  SHELF. 

The  NcM  Tichnical  Educitlor :  an  Rn^y^lopadia  0/ 
Technical  Education.  Vol.  I.  (London,  Paris,  and 
Melbourne :  Cassell  and  Co.,  Limited,  1893.) 
The  subjects  dealt  with  in  vol.  L  are  as  fottows:— 
Drawing  for  Carpenters  aodjoiaers, Cotton  Spitininf, 
Cutting  Tools,  Dyeing  of  Textile  Fabrics,  Electncal 
engineering.  Drawing  far  Engineers,  Photogra.|diy, 
Plumbing,  Practical  Mechanics,  Projection,  The  Steam 
Engine,  Steel  and  Iron,  Technical  Kducation,  Watch 
and  Clock  Making,  and  Woollen  and  Worsted  Spinning. 

Taken  as  a  whole,  all  these  subjects  are  «x-li  «  ritten 
and  illustrated  copiously,  several  full-page  [>'arc'>  being 
gi\cr.  rbe  frontisp  err  is  1  - il-iured,  and  retireseni s  the 
scene  In  the  Bessemci  department  of  a  steel  works  at 
niiiiit,  diinii.;  the  prnrcss  .it  .1  "  bl.uv.  '  A  very  good  idea 
is  given  of  the  i<.onde:ful  pyrotechnic  display. 

The  steam  cnj;ine  is  traatcd  very  much  from  the 
"  heat  "  peiint  if  view. 

Under  the  head  of  Plutuljin^  ■ni;  :h  useful  inf'iroiation 
is  to  be  fuund,  particui.irlv  the  miking  of  joints  and 
ben  K  :ii  pipes  of  lead  .in  1  nther  metals.  It  Is  usual, 
when  nixkm?  n  bend  m  a  wrought-iron  lap-welded  pipe, 
to  cnde.ivour  to  kecj)  the  '.veld  on  the  inside  of  ;he  bend, 
when  possible,  lor  obvious  rcafinn-;.  This  1$  purely  a 
practice  which  every  gasfittcr  <n  pi  iiuber  would  naturally 
follow,  and  its  omission  from  the  paragraph  is  to  be 
regretted. 

The  articles  on  electrical  engineering  are  excellent  as 
far  as  they  go.  The  illustrations  are  clear  and  to  the 
point  ;  one  or  two  of  the  earlier  ones,  however,  would  be 
improved  by  the  addition  of  the  lines  of  force. 

I  rof.  K.  H.  Smith  takes  charge  of  the  articles  on 
•  I  iitiing  Tools";  needless  to  say  they  are  well  written, 
with  examples  taken  from  everynday  practice  in  the 
works.  The  introduction  of  milling  maoiiatiy  into  the 
engineering  works  of  the  country  is  comparatively  of 
recent  date,  yet  this  method  of  machining  work  is 
rapidly  coming  to  the  front,  and  milling  machinery  is 
taking  the  place  of  the  planing,  slotting,  and  shaping 
machine  for  duplicate  and  general  work.  One  gnat 
drawback  to  this  method  of  working  is  the  cost  of  the 
millin|;  cutters ;  these  are  very  expensive  to  make,  and 
sometimes  during  the  process  of  hanlening  and  tempering 
they  very  often  crack  in  the  body  or  some  of  the  teeth 
fly  off.  On  the  other  hand,  the  quality  of  the  work  done 
by  the  milling  machine  is  better  than  that  from  an 
avera::e  pl.ming  machine,  less  hand  labour  being  required 
to  finish  the  work. 

T!ic  .ir;ii.le>  on  technical  tdiicat  101:  .ite  most  instruc- 
tive ;  thc>'  1  o\  cr  .1  _i;ood  deal  of  ;.;T.i'.ind,  );eneral!y  I.ikini. 

a  sensible  uid  ii^oderatc  view  ot  the  question.  In  thr 
first  .irii' Ic  0:1  this  subject,  the  author,  Mr.  Herr\ 
Cunyngham,  says  that  the  obicct  of  technical  education 
is  to  make  good  industrial  workmen,  and  then  goes  on  to 
nane  what  are  the  qualities  which  goto  make  up  a  good 
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wairianan.  There  i*  no  possible  doubt  that  apprentices 
to  trades  require  facilities  to  study  the  technics  of  their 
trades,  and  tliat  tbe«e  facilities  ought  lo  be  found  in 
every  manufacturing  town,  besides  which,  both  parents 
and  employers  should  make  it  a  duty  to  see  that  the 
opportunities  are  not  thrown  away.  On  the  other  hand, 
the  i.u.t  should  nut  be  lost  ^ight  of,  that  it  is  only 
possible  to  folldw  practice,  /.>•.,  practical  work,  in  the 
works. 

The  followin;j  cliapters  on  this  subject  are  by  diilerent 
a-.itliDis,  .uul  deal  with  -.he  i)ri.;^rcs:.  ol  technical  education 
in  this  country  and  abroad,  then  we  have  an  elaborate 
description  of  polytechnics  by  .Mr.  Qoii.iiN  lloi;!;,  and 
the  last  chapter  gives  a  fair  idea  of  technical  education 
in  the  (  olonic  .  All  these  chapters  together  fjive  the 
re.Ti'.cr  iiuich  i iifot niauon  about  this  all-important 
subject. 

Although  it  has  not  been  possible  lo  note  more  of  the 
contents  of  this  volume,  yet  we  can  say  that  it  is 
one  of  a  scries  of  most  useful  b>>' V-s.  .ind  if  subseciucnt 
volumes  are  kept  up  to  the  star.d.iid  of  VoL  t.  they  will 
coostitute  a  valuable  £ncyclo|Media  of  Technical 
Education.  N.  J.  L- 

tVetteriUckirin.    Voh  i^-ahrtr  ErkeHHiniss  d^s  Wetten. 
I)y  Leonhaid  Reynraan.   (Berlin:  A.  Asber  &  Co., 

1893.) 

This  is  the  first  number  of  a  series  of  reprints  of  rare 

books  relalinj;  to  meteorology  and  terrestrial  magnetism, 
edited  by  Prof.  <.».  Hellmann,  and,  owing  to  the  support 
of  the  German  Meteorological  Society  and  to  a  large 
aiXKNint  of  gratuitous  labour  on  the  part  of  Dr.  Hellmann, 
the  works,  of  wbicb  only  a  very  limited  number  will  be 
pintedj  are  10  be  issued  in  a  trery  cheap  but  elegant 
wnn,and  will  no  doubt  be  mndi  valued  by  students  of 
those  subjects  and  by  persons  iMerested  in  early  tiicra- 
titre.  The  WtittriiuMtiH  is  the  oldest  purely  meleoro- 
lo^cal  work  printed  in  the  German  language.  The  first 
edition  was  published  in  1505,  but  inquiries  made  by 
Prof.  Hellmann  of  115  libraries  In  Europe  have  failed  to 
discover  a  single  copy,  and  of  the  second  edition  printed 
in  1510  only  one  copy  can  be  found,  viz.  the  one  in  Dr. 
Hellmann* s  Ii!)i.ir\,  nf  which  .1  facsimile  is  now  re- 
printed, lo^-cilier  \\  ith  in  ;nln  (iur'.inn  of  forty-two  quarto 
p.ijes,  ^i\ 111.;  .1  i;i(i^;  iiuercating  and  mastei^y  .in  rnnu  <;f 
this  work  and  of  .t'l  the  i:;hcr  cditicnia  c\rc]i;ing  t'AO,  of 
which  no  copy  can  bcid'ir  cl,  Tlic  /r,'.'.'r//'.'(.7;,<;.ii,  which 
ran  through  seventeen  cdiuons  m  fourteen  years,  was 
exceedingly  popular  in  its  day,  ;iml  tout  im:*  in  fourteen 
chapters  a  large  number  of  wcaiiter  prognostications, 
some  of  which  are  of  an  astrological  character,  but  by 
far  the  greater  pirt  are  based  on  optical  and  natsiral 
phenoincna.  I'lic  cii,i[ptcis  .irc  n.iliir.illy  of  imcl|  i.il 
value,  hut  some  ol  ihcm  contain  results  nf  imputt- 
ancc  iIcciiKsd  from  a  large  number  of  :iciu,il  ob^er 
v.T.itms,  .Many  of  the  rh.ifitprs  h.nc  liccn  traced 
by  [)r  Hellmann  to  be  based  upon  proveiljs  known 
to  the  old  classical  writers,  and  the  author  has  also 
quoted  freely  from  a  work  by  Guido  Bonatti,  an  Italian 
astrologer,  y  Iiich  \uis  iirintcd  in  1491,  and  from  one  by 
Firmin  dc  IiLlle\.ill,  .i  1  reii'  h  writer,  which  appeared  in 
I4S5  ;  but  no  clue  can  be  found  as  lo  the  origin  of  a 
chapter  entitled  "Das  wetter  ni  wissen  durch  die  vier 
quart  des  Jars  als  Liechtenperger  sctzt."  If  any  of  our 
readers  can  (discover  the  origin  of  this  section  are  Shall 
be  glad  to  hear  of  it.  The  WellerbuchUin  was^to  agreat 
extent,  reprinted  in  various  editions  of  the^Bauern- 
Practick,"  which  appeared  in  the  sixteenth  century  and 
had  a  much  greater  sale.  It  also  found  Its  waj^  to  this 
countiy^  an  almost  literal  translaticm  appearing  in  "  The 
Boke  of  Knowledge  of  Thy  nges  Vnkaown . . .  published 
in  London  in  IS'^5- 

NO.  J  243,  VOL.  48] 


LETTERS  TO  THE  EDITOR, 

[Tkt  EJit«r  dta  mat  iM  himstlf  rtst^nsibU  for  ofinitnt  m> 
frttstd  hy  kit  etrrttfendtMtt.  Ntithtr  can  he  Mttdtrtalt 
t9  rtlurm,  or  It  torr<$p«nd  wUk  tk*  writers  of,  r^ltd 
manustriplt  inltndtd  JortMttrmHJfttktrfarltf  NATtfai, 

No  naif c  ii  ttihtn  cf  anninfmeui  cemmun>'iitifnt.\ 

Prenatal  Influences  00  Character. 

The  popular  belief  tbat  prenatal  inllDences  on  the  nothM 

affect  the  t.fTsprint;  phyaically,  producing  moles  and  othet 
birth  murks,  and  even  malformations  of  a  more  or  lew  (erious 

cbamcier,  i<  said  to  be  entirely  umup(H>rled  liy  any  trust  wurihy 
tacts,  .in<l  if  alto  rcjectrd  by  ph]r•iolo^isls  on  theoretical  grounds. 
But  I  3in  lint  aware  that  the  question  of  purely  menial  effects 
iirisiiii;  li'  Ui  ;  renaial  mental  influences  on  the  mutber  ha»  been 
5epar.itel)'  studied.  Our  ignorance  of  the  cin^es  or  5t  Scisl  of 
the  whole  >che5  of  cauiefi,  that  iletciminc  iininuiaLil  thrnaclet 
H  so  great,  that  surh  !ran^m!<«ion  of  riiciilisl  >t>lluence»  will 
hardly  t)C  held  to  be  1  j-  il  le  .r  even  very  improbable.  It  is 
one  of  tbo»e  fjue»i!''.'i-  <.\f\  «li;,li  1  .ir  mindu  should  remain  open, 
anit  on  wh;.:li  wc  s)i'i;il!l  '•>.■  rrr.iiiy  1"  ".'ceive  and  i1i»<.-uis  Mhat- 
ever  cvi<icnce  is  available  ;  and  ihuuld  .5  /riwiii  /ut/Vcnsc  be  m.^de 
out,  seek  for  oonGrmatioa  by  some  f^rm  of  experiment  or  i>b»cr 
vation,  which  is  peihaps  less  d4flicult  than  at  firsa  sight  it  may 
apMsr  to  be. 

In  one  of  the  iratla  ef  George  or  Andrew  Combc^  t  re- 
member a  refareoce  to  a  esse  in  which  the  character  of  a  ebiM 
sppeaved  to  have  been  modified  by  the  prenatal  rcadiog  of  its 

mother,  and  the  auth'jr,  If  I  miltakc  not,  accepted  the  result  a> 
probable,  if  not  demonstraled.  I  think,  iberefore,  that  it  uill  be 
I  advisable  to  make  public  some  interesting  cases  of  such  (nodi&- 
:  cation  of  character  which  have  been  >ent  me  by  an  Australian 
lady  in  consequence  of  reading  my  recent  articles  on  ihequesiiun 
;  whelher  aci|iiired  characters  are  inherited.    The  value  of  these 
cn?e<!  »lrpcnfl5  on  their  difierenlial  character.  Two  mothers  »!ale 
!  it  ;:  ;ii  1  .ich  lit  their  children  (three  in  one  case  and  l^ur  in  tht 
I  other)  the  character  of  the  child  verv  distinctly  indicated  the 
'  prenatal  occupati  ns  .iiid  nu  n'.d  itilrrcsls  of  the  mother,  though 
at  ihe  time  they  were  tniiniff  it  d  in  ihe  child  they  had  ceased  lo 
occupy  the  parent,  so  th.ir  ilic  result  cannot  be  explsimrl  by 
imitation.    The  second  mother  referred  to  by  my  correspondent 
only  gives  caies  observed  in  Other  families  which  do  not  go  be* 
yond  ordinary  heredity. 

"  I  can  trace  in  the  character  of  my  first  child,  a  girl  now 
tweniy-two  years  of  age,  a  special  a|  !:t  .n!i  for  .^ew  ir^g,  econo- 
mical contriving,  and  cutting  out,  w  lu.li  v  in  e  i<>  ine  .is  a  new 
t'i-,K rirnce  when  living  in  the  cjiinir)  lui  iit^M  new  surruund. 
in^-.  .11.  i.  Strict  economy  belli ^;  iiiit--.iry,  I  !ti;an  to  try  and 
tew  itir  the  cominp  hnhy  and  f.  i  niy-ili.  I  A-o  irace  her  j;reBt 
love  of  histoiy  li>  my  i  mly  .  I  i  1 1.  mii-  di.i ;  I  Ji.it  |  ci  n<l ,  .ind  to 
the  breathless  micro;  -miIi  »liit.li  luy  htuL-4ii.U  aiiU  1  luiiuwcd 
the  incidents  of  ihe  1  lanc  j  (icrman  w.^r.  Vet  her  other  tastes 
for  art  and  literaluic  aic  <li  tinctly  hereditary.  In  the  case  of 
my  second  child,  also  a  dau^h'er  (I  having  inlssested  mysdf 
prior  to  her  birth  in  literary  pursuits)  the  result  baa  been  a 
much  aeater  form  of  inieliigenc«j  which  at  sis  yean  old  enabled 
!  her  to  read  and  enjoy  the  ballMls  whkh  Tennyson  was  then 
!  giving  to  the  world,  and  which  at  the  age  of  hardy  twenty 
)eara  allowed  her  to  take  her  d^iee  as  H.  A.  of  the  Sydney 
University. 

'•  Before  the  third  child,  a  boy,  was  born,  the  current  of  our 
life  had  changed  a  little.  Visits  to  my  own  lamily  and  a  change 
of  residence  to  a  <li«lant  colony,  which  involved  a  long  journey, 
as  well  as  the  work  which  such  sbangcs  involve,  together  wiih 
the  care  of  my  two  older  duMicn,  absorbed  all  my  time  and 
(houjjhts,  and  left  little  or  no  leisure  for  studious  pur.-uil«.  My 
^  c^uji.T  I  iii»  were  more  mechanical  than  at  any  oihtr  lane 
l-rrjvK.u:.  This  boy  does  not  inherit  the  studious  tastes  ot  his 
1  tcis  at  all.  lie  is  intelligent  and  pos^eiises  most  of  (he  quali- 
hcali"'!'.  whtch  will  prohsblv  conduce  to  succeis  in  life,  but  he 
prefers  any  kin  1  of  cml-luor  work  nr  Imirl.v  i;ill  tn  stmly.  Had 
I  been  .ualtvc  ihvn  1  now  tu  '.he  iuipu:Laucc  of  these 
theories,  I  should  have  endeavoured  to  guard  against  this  potai- 
bilily  ;  as  it  is,  I  always  feel  that  it  is  perhaps  my  fault  that  one 
of  the  greatest  pleasures  of  WU-  ha^  he-ju  dL-t>aried  tobiak 

"  But  I  must  not  weary  you  by  &u  lauiiy  (lersonal  dctailsi  and  I 
Irast  yon  will  not  smpect  ae  of  vanity  in  thas  bting^ig  my  own 
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childreri  under  your  notice.  Suffice  it  lo  "..ly  ihnt  :n  every 
ltl^:.1llct■    I    LTti    Hid    :!■>  Ciit: -liK-'lv    '  i  .Xi  c  ^illicrs  iiii^llt 

ternt  cuiai.uieii^c:i,  but  wttich  tu  me  apjjear  iioltuug  iiul  cause 
«nJ  effect  in  their  several  developments. 

"  I  will  pa^  on  to  auolc  a  few  pai^a^es  from  letters  wtitlcn  to 
Bift  bjr  tffo  highly  intellifent  mothers,  whom  1  asked  (Ogive  me 
iheir  CBpeileneei  m  tUi  subbed,  if  tbey  had  any. 

"  Mn.  fi — Mjr« :  *  I  MR  tiace»  nay.  have  traced  (in  teerat 
■maiemefil  ofteo},  «4>aetbiBg  in  every  chitd  of  mioe.  B<fore 
the  birth  of  my  eldest  girl  I  took  to  onithulogy,  for  worlc  and 
a<nu»emcai,  and  did  a  great  dee)  is  uaidermy  too.  At  the 
age  of  three  yean  I  fiod  thia  youngster  taking  luch  iniects  and 
little  animals  a«  the  conld  find,  and  pnziluig  me  with  hard 
qni^titins  a<  to  whil  was  inside  them.  Later  on  »he  used  to 
be  &een  with  a  s  nail  knife,  working  and  disiiecliiig  cleverly 
m  l  with  much  care  and  tlfill  at  their  inn  in.  One  day  »he 
t)r ought  mc  the  linieit  heart  of  the  tiniest  lizard  you  could 
loiagine,  i^o  >imall  lh.it  I  had  to  examine  it  thiou^h  a  |;la««, 
though  she  saw  it  wilhout  any  artificial  aid.  By  some  means 
«he  t;'>t  a  youni;  wailaUy  and  made  an  ajiron  with  a  pucket 
inside  which  she  u<ed  to  call  her  "pouch."  Thi*  study  of 
iiataral  hi>tory  is  !<till  of  interest  to  her,  though  the  lacks  lime 

:in  I  opp  •riiiniiie>.   S  ill,  the  Rlwujt  does  •  little  dinweting 

tvUen  she  gets  a  chance.' 

"I  never  noticed  anything  about  P— ~  for  i.oiiic  yean. 
Tiiree  moathi  hsfore  he  wat  bom  n  friend,  whom  I  will  call 
Smith,  was  badly  hurt,  and  ww  brought  to  my  hown  to  be 
nwied.  I  intned  oni  the  bumtv  nnd  be  Iny  ibere  for  ibice 
montha,  I  nnraed  him  until  I  ooola  do  ao  no  longer,  and  then 
too'k  lodging*  in  lovo  for  my  confineBesL  Now  after  all 
theae years  1  h^vo  ditcovcred  how  this  anrgical  nnraiiw  has 
i^  itf  mark.  I  h.s  boy  is  in  his  element  when  be  can  be  of 
lue  in  cxsci  of  accident,  &g.  He  said  lo  me  quite  lately, 
*IIow  I  wish  you  hid  made  a  surgeon  of  mc.'  I  bcn  all  at 
0«ce  the  ii^lit  11  tvhud  in  i]pi:>n  me,  l>ut,  alas  !  it  was  too  late  to 
remedy  the  iiiis'akc, 

"  Iti-furi;  i)ie  birth  of  the  thin!  child  I  pa.sied  ten  of  the 
happiest  monll.s  of  my  life.  \Vc  had  a  nice  hoH»c,  one  ^iiie  of 
which  was  coveivd  with  cloth  of  gold  rosc^  and  buugiinvillea,  a 
([■vrden  with  jdeiity  of  Howersi,  and  a  vineyard.  Mere  we  led 
an  idyllic  life,  and  did  nothing  but  Ash,  catch  butlcrtlies,  and 
piint  them.  At  loati,  my  hu\l>and  painted  them  after  I  had 
caught  them  and  mixed  hi<  col  jurs.     Al  the  end  of  this  tim«- 

I.  wa>  born.     Tliis  child  excels  in  aitislic  talent  of  m-nv 

kinds,  nothing  ci)me>  ami-js  to  her,  and  slie  ilraws  reni.irk.ii>ly 
well,  She  is  of  a  btight,  gay  disposition,  finding  much  happi- 
aeu  in  life,  even  though  not  alwayi  placed  lo  the  most  fortunate 

tarroondlne*.    Before  the  birth  of  my  next  ehild,  N-  ,  a 

daoghter,  f  had  a  bad  time.  My  hmfaand  fell  ill  of  fever,  and 
I  had  lo  nar«e  him  without  help  or  attiMance  of  any  kind.  We 
had  also  l»<ses  by  floods.    I  don't  know  how  I  got  through  lhal 

year,  bu;  I  h.i  I  notnne  for rcailin^j.    N  isthemojt  prinlrnt, 

eiononiical  yirl  1  know.  She  is  a  splendid  housekeeper  auJ  a 
gaod  cook,  and  will  work  (ill  »he  drops,  but  hat  no  tntte  foi 
reading,  bn(  acemi  to  gain  knowledge  by  tuction." 

If  the  prec«l>ng  case*  are  fully  and  accurately  staled  they 
lecm  to  afford  grounds  for  further  inveitigalion,  Chaoget  in 
mode  of  life  and  in  intellecliMl  occupation  are  so  frequent 
among  all  datses,  that  mtterialt  must  exist  for  determining 
whether  each  changes  during  the  prenatal  perind  have  any  in- 
ftseace  en  the  charticter  of  the  ofTtpring.  The  present  com- 
mnnicatioB  may  perhapt  induce  ladiet  who  have  undergone 
such  cbangcf,  and  who  have  largf  families,  to  state  whether 
tltev  can  (race  asy  ooerespoading  effect  on  (he  character  of  their 
children.  A(.fr£0  Jt.  Walucb. 

Habita  of  South  African  Anitnatt. 

THK  following  extracts  from  a  letter  jn<l  re^reivcd  from  Mr. 
K.  R.  Mortimer,  of  Hanover  Ro:id,  Cape  Colony,  contain  <oriie 
obicrvations  will,  I  ihiok,  be  o:  intric-t  lo  n.-i'uiaii-t.s, 

and  therefore  woiih  recording  in  the  pugc<  of  XATt'Kt. 

.\:  i  Ki  i)  k.  \Vai.l.\i  i:. 

"Since  reading  '  Parwinl^'m,'  [kowers  of  observation  have 
unconsciously  been  gained  by  me.  I  >ay  by  day  nature  has  some 
phcii'jmen:!  ijnite  nfw  lo  me,  which  phenomena  w.mM  'imliihly 
never  have  been  observed  by  mc  if  I  bad  not  h  ■  1  i  m  i  ><1  for- 
tune to  have  digested  the  prir.ciplei  of  the  l>aiwinian  fheory 
to  obviously  explained  by  you.    Kiom  (he  time  of  tending  (be 
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book  lili  now  i  base  obaetvcd  p^cuimrities  of  organic  J^rini^"  in 
this  part  of  the  world.  These  observances  I  uii:  tcUi-,  1 
The  hrsl  ob»ervation  1  particularly  remember  was  in  rcijaril  to 
a  peculiar  .action  of  a  small  bird,  indefinitely  termed  by  Coloi.ials, 
snipe.  What  their  specific  or  proper  name  is  1  cariuot  iay, 
since  the  title  of  naturili.st  is  ndt  claimed  by  me.  Thc»e  i.nipc 
in  question,  or  iodividualt  of  the  vaticty,  made  their  nests  on 
mound*  of  dung  which  were  pmciicnliy  the  accumnlalcd  refuie 
of  old  sheep  kaalB.  The  thape  of  the  nest  was  simply  a 
hole  scoopeo  out  oo  top  of  a  monnd.  The  colour  of  the  tenise 
was  a  variegated  dark  brown  and  Uack.  The  egg*  of  such 
birds  fully  corresponded  in  colouration  with  the  caviraumenl 
or  snrrouwliiigs.  As  a  means  of  concealment,  the  colonnuion 
of  the  eggs  was  perfect.  It  required  an  extreme  amount  of 
careful  inspection  and  search  to  delect  the  egus  in  a  nes.  on 
such  mounds.  When  you  came  across  the  nest,  you  w  ould  fiiui 
it  was  perfec'ly  open  and  uncovered  by  .my  material  ;  therefore 
>ou  would  presume  the  ownersof  the  nest  distinctly  rtlied  U|>on 
the  colouration  of  their  eggs  to  defy  detection,  liu:  if  liy  chance 
yoH  cV(«*c!rd  1  nest,  and  ihe  ow  ners  f c  preseni,  by  holding 
yiiiK,,;!  li  f  t  ily  immovable  and  stationary,  one  tnrd  would 
imiiii;<u.^.ttii  .iiipro.ich  its  nest,  and  gradually  cover  it  I'V  sc-iop 
ing  dust  over  the  eggs  with  the  action  of  its  feel. 

"  This  recourse  to  hiding  its  nest  (rom  view  is  only  adop-ed 
on  exticme  oocaaiont,  when  their  sense-action  giv<-«  ihem  the 
knowledge  that  (he  enemy  preseot  Im  i>erceived  lU  content*,  or 
the  nett  Itself. 

"  There  most  be  a  double  selective  agency  in  this  mode  of 

concealment  at  work. 

"  As  far  a<  my  knowledge  goes,  our  to  defined  snips  gener- 
ally ircqueiit  localities  where  water  is  present.  Now  iht>  uimt 
variely  in  rpiestion  do  make  their  habuat  on  banks  of  rivers,  or 
where  w.Tirr  is  lo  he  found  ;  yet  here  have  I  noticed  .lubvi  uaU 
of  the  same  variely  diverge  from  the  specific  char.iclcr.  take  <ip 
a  new  area,  if  even  only  temporarily,  where  their  rj;g>  can  be 
laid  will]  more  safety.  It  is  an  indispntable  fact  thai  the 
colouration  of  the  sni|.i«  cgqs  is  in  union  ami  haimonv  with  ihe 
environment  as  a  meansi  of  protection,  yet  here  wc  h  id  indi- 
viduals of  the  same  variety  pos-tes'iin^  the  last  poesible  re&ort  of 
conceal. ng  it-.  <:i\;-  r;,uiic.v.  cvmrii;  i  hr-nt  OVer  With  a  material 
so  lu  to  ilefy  .iiiy  uiiijutc  ilcics-Uvc  powers. 

"  Surely  ihe  struggle  for  existence  must,  in  tlii>  cafc,  be 
extremely  severe,  and  the  jtrinciplc  of  uatuial  iiicaioii  iu 
(ull  aciivity. 

"  {!)  Hjvini;  had  practical  experience  in  fanning  with 
ostriches,  and  (heir  demes(icalion,  1  may  say  a  few  words  on 
them. 

"  Osttiehct  faaw^so  to  say,  no  means  of  indirectly  concealii^ 
their  egge;  but  the  only  means  of  concealing  their  nett  Is  by 
their  penonni  presence.  The  hen  does  her  share  uf  sitting  in 
the  daytime,  her  d-ab  coloured  plumage  lieixg  in  haintony  with 

the  lUMOilridirigs.  The  cock  replaces  her  on  the  nest  at  rvcning 
irnc,  sitting  throughout  the  ni^ht,  and  generally  on  lo  S  a.m., 
Iii-^  black  ]ihimage  coriesponding  with  the  shades  of  nijiht  ; 
thi-relore  yoii  have  some  dilTicttlty,  sometimes  very  gteat,  in 
detecting  the  nest  uf  an  ostrich. 

"  In  addition  lo  this  rematkable  adaiilation  of  sfsuni  ti  l  .ur 
alion,  the  cock  lakes  the  '  '.V  of  a  guard  patrolling  up  .md  •  m  n 
some  dislancc  oft  the  nest.  When  he  perceivis  that  i^Ucliicf  is 
litnt  upon  the  cgps  by  the  approach  of  a  person,  he  almost 
invariably  charges  him,  and,  woe  betide  i(  tbc  person  is  dcsti 
lute  of  Mime  means  of  defence.  To  dcUbcralcty  go  u|>  l><  a  iiesi 
in  the  presence  of  its  lord  without  seme  weapon  or  nKan; 
of  protection  it  contidered  by  Coloniala  to  be  (he  t.cigt,i  of 
foolisbaem  and  ignorance. 

"  Ra(  invariably  again,  on  the  other  hand,  when  you  have 
succeeded  so  far  in  reaching  the  nest,  and  han-lling  i:s  eggt, 
the  cock  quiets  tiown. 

"  He  los««  all  hit  viciousociu,  falls  down  alongside  :he  n  iX, 
gives  vent  lo,  apparently,  appeals  for  mercy,  by  ci  nunu  oisly 
tiaptjlng  his  islng-  against  the  ground  and  giving  (oiih  -l  unds 
by  m<.-n!is  of  his  bc^k.  of  a  peculiar  dull  clicking  chancer 

"  I  > jinc'ticatioD  bss  made  oatricfaes  feel  lets  fear  for  huumn 
licinv;-,  at  :he  same  time  giving  a  noie  vigoront  character  to 
their  VLcioiisncss. 

"  Seine  two  yiars  ago,  among  a  troop  of  nslricl  ilial  »cre 
lirouglit  diiwn  to  the  farm  where  1  was  gaming  my  cxpciience, 
there  wa?  one  ostrich,  a  male  bird  in  every  rcspecl  in  ii-  cstcin.il 
chaiacier  aiui  col  'Uration  of  plumage.  Il  w,i»  to  aJ  pob»is<le 
appearance  n  cock,  and  yet  it  had  been  seen  an  two  occasiona 
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•r>  I'c  paircii  hy  a  true  cotk  ostiich.  Ihii  particutar  OClfkll 
u  ai  a  hen,  althuugh  h»J  every  appearance  of  being  a  cock. 
WhM  «ii|daaalir>a  eoold  yon  (i«e  u  ncardt  thia  ineonKnity  ? 

"  (3)  Abont  tU  loOBtlis  aico  I  fouml  a  pemliar  biid't  nnl 
MMpcMlcd  IVoiB  lh«  loot  of  a  mimoaa  tre«  which  oveflapped 
atMnti  of  pomA.  Before  soing  fimher.  I  rausi  Krtt  lell  yon 
that  previoiulo  the  oocMioo  in  <iMr<tii>i'.  I  ooticei}  tlir  Mimir 
pccnliar  form  of  nctl,  but  it  iwmcil  <,.■  uueily  impof.>iiljlc  ai 
tKelime  that  it  couUl  J>c  a  nest,  since  .luiclurc  anti  uioile 
of  iu»peniiun  hail  ihc  exact  chataciciisl its  of  a  cerMiri 
«tii:ciiitAl  «[ii<lci'-'  Well,  'hat  1  ]  assc.i  il  l.y.  IJii;  <>n  ihc  fcconfl 
>vi.i-ion,  to  mal»<!  ahsilufiy  siitc  i?>al  I  hiil  r.ot  matte  a  ir  intake, 
T  wrul  (i|>  ar.l  •  ■.'  t*^'*  n<»;  oO,  wi'h  a  certain  lei  jjih  of  the  root 
t  i  which  it  •■•■1  .!■  -ii-heil.  Ima);ine  my  surprise,  when  I 
<a»  ih.i'  it  was  realty  a  hitd's  nest  with  two  epgs.  Now  this 
ne«t  was  a  ftrurl  (.icsiroile  of  a  common  4;  icier '»  wtb  and 
home,  found  in  the  locali'y  where  I  wa*  ol  the  lime  slaying. 

"  Since  it  wa*  a  marvellous  imilalion  of  an  inwct's  habitat, 
tbctc  niii*l  have  been  snine  corie-nionding  necessity  for  such 
imitaiion.  Either  the  ncit  mnit  bate  been  deMgoed  and  con- 
«tr<ic*(d,  so  ai  10  delude  enemies  by  which  the  species  was 
liaUa  10  be  mtukod,  or.  k  v%*  so  imiiatod,  that  the  maton«i>  of 
which  iho  tmt  «a<i  maile  diouM  f  otvt  at «  hail,  and  allow  ihe 
patent  hirdi  to  be  able  to  feed  their  young  without  thr  necessity 
of  having  to  leave  the  nest,  end  so  be  unable  lo  \  i'<i<-i  t  their 
jronng  for  the  time  l>etn^.  The  malerfal*  fiom  which  ihe  nc»l 
was  nade  were  practicallv  wei>s  a*'anflnn«-i!  (iv  iheir  oriKinat 
owacr*.  It  waaaainttance  of  |«ifeci  imitatioB." 


Attronomieal  Pbotognphy. 

Tax  nmoanceincnt  (Natukb.  Aut;n<^t  lo),  that  it  ts  in  con- 
icnplaiittn  to  mine  a  sum  exceed  Ir^;  /.  2c<x>  for  the  e»tabltth> 
inenl  of  a  Sfwcial  photi>(^phic  telescope  at  the  Canbri<lge 
Olnervatory,  leads  me  10  a<.k  whether  aitronoa]er<i  have  iluiy 
con»ii''ic'1  ;iie  '.itili-ies afforded bymodernpboiORraphy.  At  the 
time  of  my  crrly  e«pertcnco  of  the  art.  thirty  live  year*  agn,  it 
WObM  liavr  l<ein  thiiuyht  a  (jieat  iVat  to  ph  ilo^raph  ihe  Traun- 
faolerlmcijn  the  yellow  ur  icil  reijiun*  i<l  the 'p^cti uni,  allhnu|<h 
even  ih<n  ilic  slalemcnl  so  cj  1  niunly  ma<lc  iliat  theniical  acti- 
vity was  liinileit  to  ihe  Muc  and  ulM.vlflue  rays  was  •[iiitc  un- 
wariantt;il.  Wiili  iheeniher  (  lio'iiutapliic  jn nci  scs  ti  e  distinc- 
lion  wa-  ncces'^a'y  l  etwem  ti'lc«tf  pes  lr>  1  p  iivt-d  with  the  eye  nr 
for  ph<<ir>;;r.iphy.  In  the  forme'  ca^e  the  f^Mal  length  had  lo  l>c 
a  niinimurii  fat  the  ]fell>w  lays,  io  lite  latter  for  the  bine  ray*  of 
the  ^juc  lum. 

lint  the  ikiiualion  is  entirely  changed.  I'hcre  is  now  no  difTi- 
cully  in  prcparirf;  plate?  sensitive  to  nil  iJatis  of  the  spectrum, 
wilncis  the  beautifnl  photographs  of  Rowland  and  lligglk  1 
have  myself  «i»<d  "  orthocbroniatic  "  plaie»  io  experiments  when 
U  was  doiiahle  to  work  wilhiho  aacM  caysaa  nu>st  miluencc  ilic 
eye.   The  interferetwe  bands  of  toditim  li^l  t  '"ay  l>e  ph.itii- 

graphed  with  the  utmost  fi^cilily  on  plates  ^<!n>'Itiscll  inaballi 
cofltainini;  cyanin. 

The  (Question  that  I  ui-h  to  a>U  is  wheihcr  the  lime  has  not 
come  to  accori  moilate  the  photrRiaphic  ['lairs  to  the  ItlccojjeF, 
rather  than  the  Irlescipes  to  lh<-  ptnte^.  It  i<  |-<i?sil>lc  ihat 
plates  already  in  the  marktt  may  not  exactly  meet  ihe  require- 
ments (if  the  case,  hut  I  feel  sure  ihal  a  tithe  of  ilic  sums  lavished 
upon  inilrumeni>  wnuld  pnt  us  in  fxr»etsion  of  p'aies  suitahle 
for  object  glasies  that  have  been  desii;nrd  for  visual  puT|<o«es. 
There  would  Itt  no  d.tliculiy  evtn  in  studyinc  the  lequiiements 
of  a  partictilar  instrument,  over  or  under  correcleii  as  the  case 
might  be. 

A  i'o\ibt  may  arise  whcilicr  p)a:<i  o  attj-.slcd  would  he 
as  sensitive  as  ilios<:  now  in  ii-e.  I  rol  aUy  Captain  .-Vbiiey,  or 
iomc  other  auiLority,  cuuitl  givclhc  irquiicd  inforniauon.  Fur 
laiM  aHroamnical  porpiwes  a  modeiate  loss  of  fewiliveness 
e«rid  hardly  he  of  OHieh  eoBscquence  ;  for  atheis  doulmten  it 
wo«M  he  a ; eifanis  matter.  R  avlbich. 

Terliii|>  Ftace,  Wilham,  Angost  15. 


The  Discussion  on  Quaternions. 

I  HAVK    foil  . wed  »i  h  much  in'ercsl   the  discussion  on 
;  i..ti  tr  Ion*  which  has  wi;h  more  or  lesa  intCTmiuion  been 
goinc  on  io  NAft'CK  for  a  lonj>  lime. 

It  Imu  almys  appeared  to  me  tli;i!  the  s'lideot  of  physical 
sdcBOemmld  better  employ  his  time  t)y  smdying  the  "AvMeh- 
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ottpc^'tl^'*^ '     wMebaoiw  of  year  ccwetpondcnts hare Tefened 

than  by  ttudyint;  qualentioas. 

'Ihe  Mr  ndcriul  woik  of  Ginssman  isconlained  in  a  niotVrate- 
sutd  bi  ok  tn  leniatkable  toniiasl  to  tht  two  terrilic  volume*  of 
liamillon,  which  even  I'ro'.  Tait  admits  that  he  luis  noi  red 
entirely.  The  foct  ibat  ihe  au:  dt  htiur.gslehie  ciuld  beirasirred 
in  a  n>ere  fraction  of  itic  lime  that  would  have  to  be  dtvotcd 
to  the  Qjasiety  of  qaaUrnions,  is  not  however  thcim|oiiant 
point. 

'I  hc  ausdchniingslehre  sceniis  to  aiTord  a  sj  ndmlit  in  man-  hli<  d 
for  the  expression  of  many  recondite  conceplnuis  in  physics, 
than  anything  which  quatcrriions  has  to  oiler.  l-.ven  the 
"  Nabia  "  does  not  insinuate  iiself  into  Nature's  recrei^  n.nre 
cunningly  than  ''  ".-s        •  Inrn  i  ■,  1  nuiukt." 

Pcrhnj'S  I  may  ^ive  an  instance,  »liich  if  elemrntary  uill  at 
all  events  illusiiate  the  cxiraordiosry  diiectnrs>  wrh  which  (he 
dilVctcol  kioda  of  "product"  resch  the  hcail  of  a  physical 
coQoqilian, 

Thtnle  of  a  mecbairicai  syMets  of  any  kind  which  {"s-ettct 
biiia  i>iiit:le  ''e^rce  of  fietdoui,  thiak  of  any  nAKm  oi  forces  what- 
ever appiii  d  lo  that  iy«tem,  and  consider  the  qnestion  of  rquili* 

hriani.  The  pifMS'i'  r-'ivcmints  of  the  s)sltm  loim  Iwisi'  nl  <  ui 
one  screw  cbiiii,  ilu-  s  lieni  of  forces  form  a  w rench  upon  .nr.other 
screw  chain,  Kqnilihiiuin  will  subsist  if,  and  only  i(,  the 
"  Innerei  Pmdul.t  '  i  f  the  two  screw  chains  i>  rcrc  Supj :'  »e 
any  «ys:eni  wbattvcr  ]xjssesstn;;  '/  df};ree5  of  l:cc(lc  m.  I>yrairin.s 
teaches  ihut  niu'.ually  dciliuctive  twist  vtluciiies  can  l.c  im- 
parted to  any  «  -f-  I  .sciew  chains  aliout  whiih  the  ^ysunl  cnn 
twist.      I'lJts  any  C'Hiieivahlc  symbolism  .issijin  i:  o  e  !w:sl 

I  velociiies  nio:c  L>eautifi  tly  than  the  su^dehnutigslcbic  ^  i^ch 
iwiKl  vilociiy  i«  (he  "  K<iiiilitr.atoii>cl  e<  Prodlrkt " of  all  tl e 

I  screw  chains  to  which  it  does       curi e-pund. 

The  ajititii  ^e  ol  other  conceptions  ot  this  giard  cilcu'ii*  foi 
physical  piol  bms  could  be  as  readily  extinpli.';e<l.    But  I  for 
trear.    Vi^hy  baa  not  tome  one  ere  this  ttanslaled  in'.o  i.rglish 
"  I>ie  AturtrbnBngslehre  voi>  Hermann  Grassman  "Svu,  pp.  jS^, 
Utrlini^tjj  ?  RoiwxT  S.  Ball. 

Obsei va.oiy,  Cambiidj;c,  August  l8. 



A  Curloua  Optical  Phenomenon. 

I)K.  IjtVDU  Bkvktox  has  asked  me  to  givcyonanaccomt 
ol  a  very  cttfitUS  }>lKBomenoD  WitlMSSCd  ftODt  the  top  of 
Gaiista  mountain  (hetj{ht  6000  Korwegiati  feet}lD  TeicmBrkcn» 

south  ol  Noiway. 
We  were  a  party  of  two  ladics  at.d  thfce  gentlcmeti  oB  the 

summit  of  this  mouniain  on  .\ugust  4. 

On  <he  morning  of  that  day  the  sky  was  p.'xssably  clear  ;  ai 
noon  ttieie  wa«  a  Unci.  lug.  Itelwcen  six  ai;d  ^even  o'clock  in 
the  aflciDoon  (ihe  wil  d  being  souih  lo  south  wc?t)  the  fog 
suddenly  cleaied  ko  pjlaccs  so  that  ve  could  (he  >urio(;uding 
couutiy  in  sunshine  through  the  Mf^  'A  <  n  unted  to  Ihc 
ll;igs:cjfl  in  onkr  to  obtain  a  better  view  ui  die  scenery,  and 
there  we  at  once  ob^civcd  in  the  fog,  in  an  easterly  dutctioo,  » 
double  rainb<;w  toriiiirg  a  complete  ciicle  ,iiid  seeming  to  be 
201030  feet  distant  fr<.  m  us.  In  the  middle  of  this  we  all 
appean-il  as  blaL-k,  creel,  and  nearly  hfc'Siie  silhouettes.  The 
outlines  of  the  siihoBcltM  weic  SO  shatp  that  we  oobM  easily 
recognise  the  I'l/^uies  of  cach  Other,  and  every  movement  was  re- 
pro<.  need.  The  bead  of  each  individnal  appeared  to  occopy  the 
ceotte  of  the  circle,  and  each  of  us  seemed  10  be  standing  on  the 
inner  periphery  of  the  rainbow.  We  esiimaicd  the  inner  ladins 
of  the  circle  to  i*  0  !eei. 

This  phen-iincnon  la>l<d  several  miwito,  disappearing  with  ■ 
the  (oglai.k,  lobe  reproduced  in  DeW  fog  three  Of  losr  linO, 
but  ejch  time  moic  ind>»iinciiy. 

'I  he  sunshine  daring  the  phenomenon  aecnied  to  na  to  he 
.  unusually  hn;;hl, 

Mr.  Kitll md-TiiikihUen,  president  of  the  Telemai  ken 
Touu>t  Club,  ssiitts  III  nie  that  (he  bi'.ilder  of  the  hut  011  ihc 
top  of  (Jauita  has  twicr  sitn  «|>ec;aclcs  01  ibis  kind,  but  in  e.ich 
case  it  «as  only  lliir  oiiilinc  <<l  (he  mountain  lhal  was  rt  llcdcd 
on  the  fog.  lie  had  never  seen  his  own  image,  and  be  di  c>  not 
I  mention  circular  or  other  rainbows.  A.  Willi, 

I  bristianka,  August  15. 

StippOBCd  Suicide  of  a  Rattleaaake. 

Tki;  letter  of  Mr.  E.  S,  Holdea.  of  the  Lick  Observaiory, 
in  your  iisuc  foi  August  10,  describing  how  a  latilcfnakeilioik 
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hi  faflgi  iMo  itf^r,  whea  cooliMd  ia  n  callM  Jar  cmuiaing 
water,  which  wu  invertad  at  intervait  in  ocder  to  dro«a  \X, 
it  open  to  question  as  lo  ita  condatioa  lliat  it  was  a  cue  of 

"  deliberate  suicide,"  for  ihe  following  reuoos  : — 

(1)  That  it  was  after  "  the  snake  ceate-1  any  attempt  to  rise 
to  the  anrface  of  the  water  in  the  jar,"  that  the  blow  wa« 
■truck.  The  tnake  then  being  wholly  beneath  the  water, 
wodM  die  from  drownta$;,  an<l  not  rtoiii  '.he  •velf  inflieted 
woundt  causcil  hy  lU  iKiisoned  fant;^.  • 

(2'  Tli.TL    il  1ns  lit;iti  proved  !iy  cuperimcDl   !•>■  Dr.  Wtir 
Muclicll  thai  tt'.c  ven  jin  uf  llic  r.r.t;c>nake  is  of  n  i  cIL-c:  up^in  ! 

when  iDlroduceti  into  any  "  ound  in  its  boily.  I  -.\":\''. 
from  memory  of  an  article  whic'i  .i|>i:'earc  1  m  .1, n'-- 
MoHlhly  yaxaz  few  years  a]{0.  That  self  insertion  <>{  llic  ^i-iisua 
would  make  any  difference  is  not  likely. 

Drowning  (by  the  act  of  others)  and  not  self- poisoning  (or 
Mkide)  I  take  to  be  the«anae  ofdeaili  ia  thacaae  dcaerttted. 

Halifax,  August  15.  W.  H.  WOOD. 

Numerous  Insects  Washed  up  by  the  Sea. 

The  phenomenon  referred  to  under  the  above  iK-a'iiii^  in 
your  issne  of  Au^int  17  may  be  in  part  .xccnunlLil  ftir  t>y  ilie 
fact  tlia!  on  .Ai-fi  t-i  7,  .T,  m  iny  vfioS  in  lln'  ;ivi,;h':i  j  irhtio  1  ul 
Grxlalinin^  S.  \V.  Surrey),  ilic  air  was  thick  for  sever,;!  li"'.ui 
with  .swarms  of  winged  ants  I'tn.'  direction  itf  the  wind  was 
fr  unthe  ii  irlh-we*'.  fnrcenioder.ile.  .X -sumuit;  ihtr  li'>.e  :ii  have 
taken  j.l.aLC  at  '.'".her  |;!accs,  it  is  r|r.ile  |i  ji^ible  ih.at  lar^e  n\ini- 
bers  ul  ams  uijy  hive  ;Kcn  carried  out  .-ica  aoU  diuvvnciihom 
Ihit  region  of  Surrey  and  llaatpihiK. 

ilunatanton,  August  19.  OswAij>  H,  Lattck. 


THE  FUNGUS  GARDENS  OF  CERTAIN  SOUTH 

AAfEK/CAN  ANTS. 

/^NT'  ot'  the  iiiobt  interesting  papers '.hat  has  appeared 
during'  the  [Jrcncnt  year,  wlicthcr  ccinsidcrcd  from 
the  point  of  view  of  general  biul  i^y  or  of  mycology,  is 
that  which  has  recently  been  piibU^hed  by  lierr  .Mircd 
Miller,  nephew  of  I>r,  l^'ritz  Mullcr.'  The  work  was 
rarriccl  out  a;  FUunicnau  dating  the  ye.irs  1S90  </:!,  and 
presents  a  clear  and  thorough  investigation  into  the 
habits  of  the  leaf-cutting  ants  and  their  remarkable 
custom  of  cultivating  and  feeding  upon  certalti  fungi. 
The  work  is  introduced  by  a  quotation  from  Thos.  Belt's 
"Nataraltst  in  Niairagua,"  where  the  author,  spe.ikln^' 
of  kite  leaf-cutting  anti,  itatea:  **I  believe  .  .  .  that 
they  are  in  reality  mushroom  growers  and  eaters."  This 
statement  Muller  fully  proves  in  the  work  before  us.  The 
first  portion,  forming  the  bulk  of  the  work,  is  given  up 
to  Che  conaideration  of  the  fungut  gardent  of  tho  leaf- 
cutting  ants,  and  is  divided  into  ten  sections. 

I .  TAe  species  of  the  Uaf-iulting  amU  and  thtir  activity 
•utadt  of  thd  AfU/  — Belt's  deicriptioa*  of  the  Nicar- 
aguan  ants  is  quoted,  and  tho  dilfemeea  betwMii  them 
and  those  of  Blomenaa  are  pointed  out  The  chief  point 
of  diBerence  is  that  the  latter  form  very  narrow  streets, 
travelling  otrtjr  in  siitglo  file,  and  that  their  nests  occur 
both  In  the  rarest  and  in  the  open.  The  commonett 
species  is  Atla  {Acromyrmex)  disdgtrm,  Mayr,  whose 
workers  are  never  more  than  6  5  mm.  long.  Almost  as 
common  is  A.  hystrix,  Latr.,  whose  workers  reach  a 
length  of  9  mm.  Rarer  than  these  are  A  loronata, 
Fabr.,  atul  .i  doubtf.il  form,  whicli  Mi'llcr  tt'rms  Atla  11^. 

A  tninute  description  is  (.;iven  of  a  street  of  A.  dtsii- 
gtra,  which  was  26  mctrfb  lon^  and  .ibou;  1  ^  en;,  wide 
and  high,  roofed  in  in  parts  wherever  po'>sihle.  I;  led 
to  a  number  of  snvill  i_apiieas,  vvhose  leaves  tlic  ant* 
were  cutting.  In  the  street  cnuld  be  seen  a  proccis^ion 
of  loaded  ants  going  towards  the  nest,  and  others  empty- 
banded,  going  in  the  opposite  direction.  Some  of  the 
Ltrge  workers  run  up  aiM  do«s  tho  toad  unloaded,  nod 

■"Die  piluMiB  aiBtiar 
Schimp«r'a  «  KMibdM  Miitb 


  BMk  6  or 

MMtlWalMiftDauidMiTNfea."  Utoa:  G.  FiMktf. 


Naturalut  in  Nicaragua,"  p.  71. 
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act  as  road-mentos  if  any  accident  happens  to  a  part  of 
tho  track.  OthN  very  soiiaU  workers,  which  do  not  cut 
leaves,  may  also  be  seen  aurried  npoa  the  lia^s  or  even 

upon  the  loads  of  rhp  rtual  knf-cutters.  An  ant  carry- 
ing a  peculiarly  siiaped  piece  of  leaf  was  watched  from 
end  to  end  of  tho  tnck,  and  tmvdkd  the  3$  m.  in  70 
minutes.  The  load  was  twice  as  heavy  as  itsdf. 

The  other  species  of  the  Atta  have,  very  similar  streets. 
A.  hystrix  appears  to  work  only  at  night. 

The  jaws  of  the  ants  are  very  strong,  with  serrated 
cd>;es  .^nd  clash  together  laterally-  The  ant  begins  at 
tlie  ed;.;e  of  a  leaf,  and  cnts  oni  .\  j>.crr  in  about  five 
niinutrs.  revolving'  on  one  ot  its  liind  le„'s  as  a  centre. 
When  the  piece  15  .ilmost  freed,  the  ant  u*Jts  on  to  the 
main  portion  of  the  leaf,  cuts  ihrouLdi  the  last  piece 
uniting  it  with  the  severed  portion,  drag's  np  the  latter, 
balances  it  on  edge  between  its  foreleg's,  ,m<i  then,  j,'rasp- 
ing  It  with  Its  jaws,  lifts  it  up  above  its  head,  so  that  the 
centre  of  gravity  of  the  load  is  above  llui  ant  itself  II 
then  niarchcs  otf,  down  the  stcn-;,  to  the  ba-,e,  o'.it  '.he 
ground  to  tiic  end  of  the  street,  and  alcmj;  this  to  the 
nest,  travcllin^j  at  .i  very  uniform  speird,  .oid  ncMjt  leltit  f; 
go  Its  load.  The  vvei^^ht  thi:s  rarrird  wa,  found,  on  an 
average,  to  be  twice  that  of  the  .int  ;  but  ni.i^iy  were 
found  carrying  heavier  Soads,  even  as  much  as  ten  tunes 
their  own  weight !  A  street  of  A.  nyron'tta  was  watched 
for  fifteen  minutes,  during  which  time  217  ants  passed, 
carrying  3  grammes  of  leaves. 

2.  Th  Aesis  of  tht  Anti,  and  the  Fungtu  Gardtnt. — 
The  aests  of  A.  hystrix  and  A.  discigera  are  asuaHy  below 
the  surface  of  the  soil,  but  covered,  wherever  necessary, 
with  a  thick  mass  of  withered  pieces  of  leaves  and  twigs, 
&c.  They  may  be  as  much  as  li  metres  in  diameter. 
In  the  nests  of  all  four  species  there  is  found,  filling  up 
the  iolCfior,  a  curious  grey  spongy  mass,  full  of  chambers, 
like  a  coarse  sponge,  in  which  the  ants  may  bo  seen 
running  about,  and  io  which,  here  and  there,  occur  ^xs, 
larvar,  and  pupae.  This  is  the  fungus  garden,  termed  mr 
Uelt  "ant-food."  It  is  separated  from  the  roof  aod 
lateral  walls  of  the  nest  by  n  clear  space..  The  walls 
and  roof  are  much  ihidcer  in  winter  than  in  summer ; 
one  nest  examined  had  a  roof  3$  cm.  thick  and  wall 
40  cm.  Photographs  are  given  in  the  original  paper, 
showing  the  appearance  of  the  mushroom  garden. 

3.  lnveslit;alion  of  the  Gardens.  The  Kohl  reM 
dumps. — The  garden  consists  of  two  parts,  differently 
coloured,  but  not  very  sharply  marked  off  from  one 
another.  The  older  part  >s  yeilowiib-red  in  colour  ;  the 
newly  bull;  portions,  forming  the  surface  of  the  ^'arden, 
are  of  a  bh.ic  black  colour.  It  is  this  part  wliu  h  is  of 
the  j;rc.iter  importance  lo  ll;e  atus. 

The  g.ajdcn  is  found,  on  examinatiun,  to  consibt  of  an 
immense  conglomeration  of  small  round  i>ariicles  of  not 
more  than  mm.  in  diameter,  of  a  d.nk  green  colour 
when  quite  frcsli,  then  blue  bl.u  k,  .md  tin  illy  yellowish- 
red.  They  arc  penetrated  by,  and  enveloped  in,  white 
fungus  hyph.r,  whicli  iiold  the  pirtKles  together.  These 

hyph.r  .irc  similar  throughout  the  nest. 

Stievvn  thickly  upon  the  surface  of  the  j^ard.cn  are  seen 
round  white  bodies  about  '25  min.  in  diameter ;  they 
always  occur  in  the  nests,  except  in  the  very  young  portion 
of  the  gardens.  They  consist  of  aggregations  of  peculiar 
swollen  kyph.«,  and  are  termed  by  .\l6ller  the  '*  Kohl-rabi 
clumps.  '  The  hypha:  swell  out  at  the  ends  into  large 
spherical  thickenings,  about  10-24/1  in  diameter  (the 
ordinary  hyphx  are  $  S/i  thick),  filled  with  richly  vacuo- 
lated protoplasm  like  the  ordinary  hyphx.  These  clumps 
of"  Kohl-rabi"  are  nnly  found  on  the  surface  of  the  gardM, 
and  form  the  pnucipal  fond  of  the  ants.  A  microscopic 
examination  of  the  particles  of  which  the  garden  is  com- 
posed shows  that  they  contain  remains  of  leaves  ;  bits  of 
^idermis,  stomata,  spiral  vessels,  &c  occur  in  them. 

4.  Tkt  importance  of  the  G<anle»  /« tH*  AhI$.—V*  nest 
be  broken  into  and  the  garden  scattered  the  ants  eolleet 
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it  *8  quickly  u  po«s{ble»  espedally  the  yoaagcr  parts, 
taking  a»  much  trouble  over  it  at  over  the  brv».  They 

alio  cover  it  up  again  as  toon  as  postibk  tO  prntect  it 
from  the  light.  A  nest,  i  netre  X  50  em.  was  opened, 
ttld  la  twenty-four  hours  the  ants  had  put  on  a  new  roof 
10  Cm.  deep  1  hey  also  carry  the  nest  with  them  upon 
their  mipations 

5.  Th*  Use  of  the  Gard/n .-  ils  Camtruclion  and  its 
Tendance  obserned  in  Captivity. — Somi*  ints'  rc^^rs  were 
placed  under  a  bell  jar  and  supplied  witli  Icwes  ;  tluy 
niatU-  nil  use  of  them  and  presently  died.  U  they  weie 
supplied  uith  a  piece  of  "garden,"  ilicy  rebuilt  ii  and 
covered  \i  ■  fir  .is  they  could.  It  .x-.  seen  to  slirink  from 
day  to  day ,  ttic  .ini^  bnnginjj  out  the  old  pieces  and  adding 
them  to  the  u.iU  ;  hnally  it  was  exhausted  and  the  ants 
died.  Others,  were  sta rved  for  five  days,  and  i[ie;i  sup- 
plied with  a  bit  of  ).;arde:i  :  tlie>  at  once  hc^jar.  tw  cat  the 
Kohl-rabi clunipi.  U  wa^  fnarid  bv  this  mc-ins  thut  each 
species  (if  Atta  will  eat  the  Kuld  r.dji  of  iheoihet  tiwee  as 
well  as  Its  own.  Fir.ally,  by  supplying  the  ants  wuli  Ijiisi  1 
of  garden,  a  d.imp  sandy  floor,  and  fresh  leaves,  they  were 
imiuccfi'o  build  in  captivity.  The  dish  in  which  they 
worked  ivas  covered  by  a  glass  lid,  and  when  this  was 
covered  with  a  dark  cloth  or  otherwise  kept  dark,  the  ants 
built  under  it  without  covering  the  garden.  In  this  way 
the  whole  process  was  observed.  An  ant  bringing  in  a 
piece  of  leaf  proceeds  to  cut  it  into  halves,  repealing  the 

Erocesstill  it  has  got  a  very  smalt  piece  left,  which  it 
^  olds  between  its  fore  feet  and  turns  round,  crushing  it  in 
its  jaws  until  the  whole  is  reduced  to  a  round  ball  of  pulp 
about  '35  mm.  thick.  I'his  it  then  takes  and  adds  to  the 
garden.  So  welt  i  s  (he  kneading  performed  that  no  siiwle 
cell  remains  uninjured,  and  it  was  observed  that  tlM 
byphx  of  the  fiuigos  grew  throi^  and  round  one  of  these 
particles  mthia  a  few  boura.  Beit  supposed  that  this 
pmeem  was  perfbmed  by  the  mwU  voricera  above- 
mentioned^  bitt  it  is  not  S0{|  as  wa  have  just  seen.  The 
smalt  womrs  perform  the  fimctioD  of  weeding  the  gar- 
des, and  this  is  so  well  done  that  a  iportion  of  it  removed 
and  grown  in  a  nutrient  solution  ||ives  a  perfectly  pure 
culture,  not  even  containing  bactena  I 

6.  Dexreloptnent  of the  Fungus  after  removal  of  the  anls  ; 
the  conidia,  " peart-hyphte"  and strand-rwellin^^ .  Result 
I'/  the  III ii/u  ill!  i  iillurc  •>/  ti'ir  Fmii^ui  -  If  a  portion  of 
fjardcn  be  left  to  itself  in  darkness,  the  ants  flavin;;  been 
removed,  acnal-hypha:  dcvciop  in  a  thick  ma-s  several 
centi  netres  high,  with  niiny  anastomoses  :  the  Kohl  rabi 
clumps  arc  used  up  m  the  ptocess,  apparently  supplying; 
material  for  it.  The  (orriialidii  of  coniHia  now  takes  place 
all  over  lire  mass.  From  a  hyjiha  there  buds  out  a  lateral 
projection,  which  bears  biatiches  arranged  ronj^lily  in 
whorls  :  upon  these  are  again  borne  whorls  of  small  chib- 
shaped  branches,  from  whose  ends  are  abstricted  rows  of 
conidia,  whose  diameter  is  2  ;  there  are,  as  a  rule, 
not  more  than  ten  in  a  row.  Occasionally  the  forrn:»tion 
of  the  strings  of  conidia  orcurs  not  only  on  the  final 
branches,  but  also  on  those  of  the  preceding  order. 
After  the  conidia  are  formed  the  mass  ooHapses  (about 
the  fifth  day). 

About  the  third  day  a  careful  search  reveals  among 
the  ordinary  hyphx  a  few  which  are  covered,  as  with 
rows  of  pearls,  with  small  spherical  lateral  protulMrances. 
These  "  pcarl-hyphr»  "  arise  from  the  ordinaiy  ones. 
The  cavity  of  the  '  pearl"  is  in  direct  commanication 
with  that  of  the  hypha  itself,  and  contains  protoplasm. 
In  connection  with  these  there  occurs  a  second  type  of 
conidia  formation,  distinguished  by  Mollerasihe"  weak  " 
formation.  There  is  no  preliminary  branching,  the  , 
conidia  being  abitricted  from  the  ends  of  the  pearl 
hyphae,  or  plain  hyph.T  in  connection  with  them.  The 
end  of  the  hypha  swells  up  and  bears  the  conidiophotes. 
The  chains  generally  consist  of  at  least  twenty  conidia. 

Still  a  third  form  of  hypha  is  to  be  found.  Sooner  or 
later  there  areobserved  00  the  garden  thick  white  stra(ufa» 
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which  on  examination  are  found  to  consist  of  byphte, 
which  look  like  rows  of  iwads,  or  yeast-chatns,  and  are 
much  bent,  branched,  and  twisted.  From  these  there 
arise  pearl  hypbse,  or  we  may  find  pearls  upon  these 
hypha:  themsdv^  These  peculiar  hypha:  arise  first  of 
all  as  "  pearls"  on  ordinary  hypha-,  and  then  a  prKOSS  of 
bttddiny  goes  on,  just  like  that  which  gives  rise  10  ytast 
chains^  The  "  pearls  "  might  be  looked  Upon  as  homolo> 
gous  with  tliese  lateral  swellings  of  hyphx,  but  there  is 
\  also  another  view,  that  they  represent  rudimentary 
conidiophores.  It  has  been  seen  above  that  the  conidio- 
phores  in  the  "  strong  "  conidia  formation  are  not  always 
confined  to  the  end--  of  t;ie  hyph.T.  but  may  at  times 
appeal  furthtt  b.ick,  and  it  iugi»ested  that  originally 
they  were  1)  irne  .uu  u  ht-rc  upon  the  hvplKi  .  .inii  subsc- 
quenlly  rcstri-.ted  to  the  tijis,  th^ pearls  "  ihcn  repre- 
senting; I  Liditnoni  ir\  co:i  idmphoi  cs.  The  pearl  "  hyphx' 
and  \ve.ik  conid.a  (orui.i'.ion  j.rc  UjUAily  found  in  connec- 
tion with  these  swollen  sti:inds,  and  on  one  or  two 
occasions  a  connec.ion  w.i>  found  with  the  strong 
conidia  foriu.Uion. 

VVncn  a  few  ants  were  left  with  a  large  pict  e  of  i^arden, 
they  did  their  utmost  ii>  prevent  the  formation  of  the^c 
aerial  hvph.'r,  X-c,  biting  thetn  off  as  they  .ippeatcd,  Imt 
gradaridy  the  fuiij^us  i;a:[.ed  the  ii[)))cr  hand  of  th.em. 
Proceeding  now  to  the  results  of  cultuie  in  nutrient 
solutions,  the  strong  conidia  germinate  and  yive  rise  to 
hypha;  which  ultimately  bear  strong  conidia  again. 
Never  did  the  "  weak form  appear,  but  very  often  from 
the  main  hypha  there  were  given  offlateral  branches,  some 
of  which  developed  into  rows  of  beads,  like  the  hyphs 
described  above,  and  others  swelled  up  at  the  ends  just 
nice  the  Kohl  rabi.  The  cultures  being  pure,  these  for- 
mations could  not  be  pathological,  produced  by  bacteria, 
as  is  sometimes  the  case. 

Similarly  the  weak  conidia  gave  rise  only  toconidialike 
themselves.  Pcarl-hyph.T-  were  occasionally  formed)  and 
rarely  the  peculiar  hypbss  like  rows  of  beads. 

When  one  of  tliese  forms  was  grown  in  one  culture 
drop,  and  b«At  over  into  another  drop,  in  which  the  other 
fofm  was,  the  two  anastoorased  neely,  showing  that 
they  bdoaged  to  the  same  plant 

When  a  portion  of  Kobl-tabi  is  grown  in  the  solutian 
it  gives  rise  to  ordinary  hypfatt,  which  ultimately  produce 
a  new  crop  of  KohI>ra«.  On  one  occasion  it  gave  rise  to 
pearl-hyphx  and  weak  COnidla. 

To  sum  up,  the  fungus  has  two  conidia  forms,  which 
devclijp  upon  the  garden  in  the  absence  of  the  ants.  The 
niyccliani  shows  a  strongly  marked  tendency  to  the 
formation  of  sivcllinj^-i  and  jiroi iibcrances,  which  appear 
m  a  ditlerent  foi  m.  mote  or  less  distinctly  marked.  (3nc  oi 
these,  winch  h.is  probably  reached  its  present  form  under 
the  cultivation  and  selection  of  the  .mts,  is  the  Kohl  rabi. 

7,  Discin.'y  if  the  //;;.'/(<•  ■/  I'ructith  aii.  »i  of  the 
Fuf'^uf.  —  h  being  evident  tiia.1  liie  fungus  was  either  a 
Basidiomycetc  or  .\scomyceie,  attempts  were  made  to 
ublaiu  Us  principal  fructification  by  cultivation,  but  in 
vain.  A  fortunate  di-covery,  lio  vever,  was  made  of  a 
nest  which  had  a  huge  red  Am  »niia-likc  fungus  growing 
0'.it  of  ii  This  wasfound  to  belong  to  the  genus  R  i::t^s, 
and  the  species  was  named  K.  gon^^yhpfiifra.  't  he  deve- 
lopment of  the  basidia,  &c.,  is  given  tn  dct.iil,  but  need 
not  begone  into  here.  Cultivation  of  the  spores  showed 
that  this  was  indeed  the  fructification  of  the  Kohl-rabi' 
forming  fungus. 

la  I'lants  attacked  by  Leaf  cutting  These  were 

found  to  be  very  numerous,  and  no  rule  could  be  formu- 
lated as  to  the  operations  of  the  ants.  On  one  day  they 
would  strip  one  plant  and  the  next  day  leave  it  un- 
touched, or  I'ice  vend.  An  interesting  case  was  observed 
in  the  cold  weather.  An  army  of  leaf-cutters  was  found 
SUrippioga  Cecropia. though  the  latter  was  inhabited  at 
the  time  by  its  protecting  ants  1  The  Utter  appeared  to 
be  too  numbed  by  the  cold  to  go  out  and  fight. 
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The  GAkiiENs  ot  thk  Haihv  Ants. 
While  worlting  at  the  preceding  it  was  discovered  that 
somewhat  similar  AriRiis  g.irdens  <  crur  in  the  nests  of 
Aplcrt^stii^iria.  Four  species  were  studied.  All  have  the 
same  fungus,  l)cl(in/inji  apparently,  however,  to  a 
different  jjcnus  from  ICozita.  These  hairy  ants  live  in 
decaying  wood  ind  have  small  gardens  4-S  cm.  in  dia- 
meter,  buili  ol  bits  of  wood-fibre,  beetle-diin>;,  Ov:c.  The 
chief  point  of  interest  is  that  though  all  have  the  same 
fungus  yet  all  have  not  cultivated  and  scltclcd  the  Kohl- 
rabi to  the  same  »legrce.  A.  U'<tfm,iiini\  Forel,  has  a 
well-developed  type  w;th  large  jpherical  swellinjjs  on  the 
ends  of  ihe  hyph.i.  The  others  have  Kohl-rabi  of  a  much 
lower  type,  the  hyph.e  being  only  siightijr  swollen  Into  a 
cJub  shape,  and  they  are  not  aggregated  into  tegular 
gt'OnpSt 

It  was, M usual, found  impossible  to  obtain  by  artificial 
culture  the  highest  fnietilieation  of  the  fungus,  so  its 
systematic  position  is  still  (indeterinined. 

ThI:  fiAKlJKXS  i)V  C-\  I'H'IMVKMKX. 

Thi>  genus  of  aiits  is  closely  related  to  the  two  preced- 
ing, and  the  two  spcLies  examined  C.  rj/zr/V/zi,  Ma\ r,  and 
C.  stnf;iitui,  Mayri  .irc  also  fiin;;n s-'^rowers.  lioth  form 
nests  tike  those  of  .\pterosti;.;ina,  and  use  similar  maierial 
m  t'.ie  gatden.  The  two  species  have  the  same  fongus, 
but  C  itrigatUi  obtains  far  tlner  Kobl-rabi  than  C. 
awi/us,  JVM  as  we  have  seen  to  be  the  case  with  the 
species  of  Apterostigma.  It  is  thus  pretty  evident  (hat 
the  Urge  size  of  the  best  Kohl-rabi  roust  be  due  to 
selection  and  cultivation  on  the  p  irt  of  the  atits. 

I'he  concluding  pages  of  the  work  arc  taken  up  by  a 
discussion  of  the  roycologicoi  results  of  these  invesfga 
tiODS,  for  which  refeience  must  be  made  to  the  original. 
The  work  is  illustrated  by  beautiful  plates,  and  forms  as 
a  whole  one  of  the  most  fascinating  contributions  to 
botanical  literature  that  have  been  made  fbr  many  years. 

JOHwC.  Willis. 

A   FEIV  A'JiA/AA'AS   OX  /.VShCT  I'REVA- 
LEMCK  DUItWG  rill-  SUMMER  r^i^  iSgj. 
\\/E  .irc  hearing  a  great  deal  just  now  of  unusual 

*  aiTiotnU  of  insect  presence,  and  there  appears  no 
feasOD  to  doubt  that  such  is  very  much  the  case, 
although  for  scientific  use  we  need  much  more  of  reli- 
able report  than  we  possess  as  to  what  kinds  of  insects 
are  noticeably  more  present  than  in  seasons  of  ordinary 
meteorological  Gonditions,andalso  we  need  observations 
as  to  what  kinds  may  be  unusually  absent. 

So  far  as  my  own  acqitaintanee  with  the  subject 
(which  is  mainly  in  reference  to  amount  of  presence  of 
crop  insects)  aMows  me  to  Judge,  these  nnusoally  large 
amounts  where  ibey  o:cwr— for  the  superabuRdsnce  does 
not  afliect  all  kinds— may  be  attributed  to  weather 
influence  acting  either  directly  on  the  development  of 
the  insects  themselves,  or  so  affecting  the  state  of  their 
crop  food -plants  as  to  induce  the  conditions  which  we 
know  well  by  the  agricultural  exper;cncc  of  in  any  years 
are  favourable  to  establishment  of  infestation. 

The  important  preliminary  as  to  there  having  been 
ically  such  a  definite  deficiency  in  rainfall  .is  to  amount 
to  what  m.iy  be  called  "  a  drought  "  over  Kngland  and 
Wales,  we  luve  stated  yhortly  in  the  .'/(>«//» /r  Mrln'ni- 
/ot;iiii/  A/it^^izinr,  of  Mr,  (i.  J.  Symons,  I'.K  .S.,  Xo. 
cccxx.vi  ,  p.  lyS,  as  follows  "'  .Assaming  that  the  twenty- 
four  stali(ms  fairly  represent  liiigland  and  Wales,  we 
lind  that  in  March  the  rainfall  was  only  one-third  of  the 
average,  in  April  one-sixth,  in  May  three-quarters,  and 
in  June  two  thirds.''  Mr.  -Symms  further  points  out 
that  "thi-ii,  of  course,  is  taking  the  country  as  a  whole  ; 
at  many  individ^u'l  s'ltion?  she  r<^sults  would  be  muclt 
more  strikin;^-,  r  r  :  1  u  1  n  1  lie  :hree  nionihs  "(March 
to  May)  "only  one  fifth  of  the  avcr.ige  fell.  ' 

Amongst  insect  attacks  especially  subject  to  increase 
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by  stunting  of  trrowih.  or  over-maturanon  of  sap  of  their 
food  plants,  .ne  -.iKi-e  of  the  Aphides  or  Plant  Lice, 
which  have  been-  so  far  as  my  own  contributors'  reports 
-li  n\  imusually  early  and  prevalent  this  year  They 
were  forwarded  on  mangolds  from  Devonshire  almost  .is 
soon  as  there  could  be  said  to  be  good  accommodation 
foratt.ack  on  the  leaf.ige,  and  turnips>  and  cabbage  leafa;.^c 
damson  early  in  the  season,  and  larch  later  on  the  boi 
decs  uf  Mnglaind  and  Scotland,  were  some  of  the  tree  ami 
food  plant  habitats  which  were  exception. ll>  alilirteii 
These  prevalences  agree  with  the  rule  of  Aphis  life  l.ud 
down  by  .Mr.  <;.  IJ.  Buckton,  F.R.S.,  our  great  authority 
on  Aphis  life.  In  drawing  aiieotion  to  the  abnonnatly 
rapid  increase  of  Aphides  under  some  circumstances,  he 
accounts  for  it  by  maturity  {t.e.  power  of  reproduction) 
taking  |>lace  earlier  in  the  life  stage  where  from  various 
causes  inducing  want  of  supply  of  nutrkneni^  structural 
changes  occur  consequently  on  these  in  the  tarvs  ol  the 
Aphides  subsequently  bom.  (See  "Brit.  Aphides,"  b>- 
G.  B.  Buckton,  f.R  S.,  vol.  1.  p.  72;. 

Besides  the  above  reasons  for  increMe*  we  have  .ilso 
the  negative  r»son  of  absence  of  destruction  by  gooci 
drenching  ratns  to  wash  otT  and  often  to  drown  the 
enemy.  One  of  my  coirespondenti  wrote  mc  that  he  had 
been  doing  this  or  that,  but  the  best  help  was  the  wet* 
come  rain. 

The  above  may  be  taken  as  a  type  of  one  way  in  which 
weather  intUieocc  acts  ;  in  the  cast  of  wasps,  which  popu- 
larly reptcni;  :r:uth  of  insect  presence  to  the  "World  at 
large,  wc  li.r.c  .mother  set  of  mrhienre.s. 

Our  recent  drought  began  in  .\larch.  In  many  years 
we  have  the  most  variable  weather  at  this  season, 
and  the  queen  ».is)  >,  the  foundresses  of  the  coming 
colonies,  being  tempted  from  their  winter  localities  of 
hybernation  by  a  day  or  two's  warmth, ate  caught,  it  in.iy 
be,  by  heiw  rnin,  or  bv  snow,  or  by  frost,  and  peiish. 
This  \e.ir  .vLMilici  .1-,  :r.  >rc  favourable  to  them,  and  we 
had  n'lt  .rciiciung  rains  whic  h  in  an  ordinary  year 
put  111  cr  ;  to  many  an  embryo  nest  with  its  few  grubs, 
whether  in  ground  or  hedge.  The  first  coininencemen', 
formed  of  a  tiny  piece  <»f  paper,  in  shape  lil.c  an  um- 
brella, with  beneath  it  a  pendant  ending  in  a  club  formcil 
of  a  few  cells,  each  w  Mh  its  eg^r  or  young  m.iggot  tenant, 
is  delicate  in  the  extreme.  It  the  cavity  in  which  it  is 
placed  in  the  ground  is  lloudcd,  its  destruction  is  certain, 
or  if  in  storms  the  foundress  cannot  return  to  Iced  the 
young  family  they  must  perish. , 

In  the  case  oif  wasps,  prob'ably  weather  influences, 
which  affect  amount  of  any  particular  kind  of  food  are  as, 
little  troublesome  as  to  any  insect.  All  who  at  all  study 
their  habits  are  aware  that  Nekb,  li$h,  insects  to  a  large 
amount,  and  fruit  to  utter  rapacity  of  consumption,  are 
constantly  utilised  by  them  for  their  own  special  support 
or  that  ol  the  maggot  family.  To  what  extent  the  adult 
wasps  m.ay  feed  on  other  than  vegetable  matter  t  cannot 
say,  but  dissection  and  examination  of  the  undigested 
food  in  the  blind  p<nich  of  the  food  canal  of  the  larval 
wasp  has  shown  this  to  consist  of  lemainS  both  of  animitl 
and  vegetable  matter ;  in  the  record  before  me  chiefly  o( 
insect  ,fr'/'ris.  Their  \  aried  kind  of  food  and  their  w«in- 
ilcrful  adaptability  of  instinct  in  nuking  adverse cir- 
cumst.inces  suitable  for  the  hoiisch  Id  need*,  make  the 
wasp  family  when  once  established,  mort  prolific  pesK. 

The  great  prevalence  of  what  are  c.illcd  surface  cater- 
pillars, that  is,  the  larv.f  of  v.inous  kinds  of  .Xgrotis  at 
the  roots  of  vai  tous  kinds  of  hcltl  crops,  gives  an  example 
of  incre.ise  of  presence  of  the  Lepuloptera  under  circum- 
stances favourab;e  to  the  cle\  el'<j)mcnt  of  the  imago  from 
the  chrysalis,  and  subse<(iienily  to  the  p.itring  of  the 
moths  and  successful  egg  deposil.  In  wc".  and  chill 
weather,  when  the  moths  hang  about  torjiioly,  a  cett.ain 
proportion  of  them  get  drenched,  so  that  their  w  ings  nrc 
of  little  service  ;  the  Urva:  are  injured  in  ditfercnt  wsys, 
or  disease  induced,  much  influencing  amount  of  presence 
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In  (he  past  reason  such  allacks  as  that  of  ibe  great 
c;acr|'i.l.i;  I  I'our  inches  or  more  in  len^jtli  ni  ihc  l.a[ipet 
M»ih.  Uic  uastr.'piuha  qutrLtfoi/  i  vcitiit:  iJc.tlK  ,  to  apple 
leafage  ;  nr  aj;ain,  the  pu-scnrc:  of  i  itt-rpill.u  s  o!  the  little 
/')-/•.*//->  inigbt  it,i-<>ii  itil>  lie  -,ip[iosedto  be 

in:ii;tiLced  by  weather.  In  siie  nii;  t  .i?e.  ,;reat  size  of 
tin-  l.ir-.;i  feeding  on  the  Icjf)  exposes  it  much  to 

;i:t«'i  n  u  jns  of  weather,  and  in  the  second,  where,  as  in 
the  samples  sent  me,  the  infestation  was  located  in  the 
outer  part  of  fodder  ?ita<:k>,  the  penetration  of  wet  ^v  hu  h 
ntight  soak  the  lilmy  cocoons  wi!h  their  developing  con- 
tents, would  cause  conditiorsL.  cry  ilifferent  to  the  long- 
continued  appearances  of  the  present  summer. 

To  go  througii  :l.r-  >!itTcicnt  orders  of  insects,  specially 
•  eprcsented,  or  the  diiierent  dates  and  amouius  of  their 
appe.irante  on  the  crops,  would  be  too  lonj;  here,  but  1 
can  safely  fay  that  whilst  the  drought  lasted  I  had  con- 
stant applications  regaiding  insect  appearances,  includinjj 
&  inudi  greater  varieiy  than  usual  of  kin<b  lilUe  observed 
iRonlKiUtfyyews,  and  in  some  cases  Hnnsiiat  atnoum  of 
prtience  of  our  common  kind>. 

Various  representatives  of  the  Acarina,  as  the  currant, 
pCRr,  and  plum  rhytopti  weie  of  course  largely  noticed, 
a< aho  the  Phytopti  (orsall  mite-)  of  the  hazel  buds,  of 
which  the  galls  loaded  the  hazel  boughs  in  this  neigh- 
bourhood early  in  May  to  a  degree  1  have  never 
before  seen.  The  kind  of  (so-called)  "red  spider" 
{BryMa  fratiosa)  which  ordinarily  ia  chiefly  found  on 
ivy,  extended  its  injurious  presence  so  widely  to  goose^ 
beiry  leafage  as  lo  necessitate  careful,  and  happily 
successful,  measures  to  get  it  under. 

Why,  with  all  this,  various  crop  insect  Mtacks  were  less 
reported  thao  customarily  retnains  uncertain.  Com 
Aphides  as  yet  have  not  been  complained  of.  Possibly 
this  is  by  reason  of  the  heat  hardening  the  ears  so  thai 
they  were  in  a  condition  to  withstand  attack  before  the 
Aphides  arrived  on  the  heads  to  endeavour  lo  pierce  into 
ihetn  with  their  suckers.  In  countries  where  the  climata! 
t<)nditu)iis  can  he  counted  on,  this  point  (of  arr.in^;ins; 
date  of  crop  so  as  to  protect  itself  from  attack)  i*.  one  of 
Itie  le^'ular  inethodj  of  prevention.  Another  iiifi. i-tation 
which  tlireatcncii  to  be  very  IroublcSonie,  hut  of  which 
the  second  btood  di<l  not  m  ikc  any  noteworthy  appear- 
ance in  various  place-,  is  that  ot  the  n.ustaul  bceilc. 
Why  this  should  be  io  I  am  as  entirely  at  a  lo5s  to  ex- 
plain as  the  crop  ir.siKCtor  who  reported  the  '^trite  of 
lhuij,'s  to  me. 

Various  oilier  absences  of  attack  remain  altto  unex- 
plained, hut  arc  duly  noted  for  possible  futute  s'ervice  in 
agricultural  cn;oniolo).;y. 

•So  fat  as  I  can  gather  from  contribution  of  mv  own 
covrc*|K>n(lents,  or  other  acccs^-iblc  sources  ofinforni.uicr, 
1  should  consider  that  such  extra  amount  of  insect  pics- 
once  as  ha-j  occurred,  has  been  owing  to  weather  infUK-i-i  c. 
\Vc  have  had  cailier  and  more  numerous  development  (  f 
many  kmds,  and  also  in  the  case  of  various  coinnic^n 
crop  insect  prsis,  the  hardness  of  the  soil,  and  oii  ei 
conditions  incident  to  diou^bt,  whicli  made  it  totaliy 
impossible  to  bring  either  stimtila tin),'  dressings,  or  me- 
chanical measures  to  bear,  necessitated  our  permitiJni; 
increase  to  go  on  unchecked  in  some  cases,  and  in  some, 
though  the  caterpillars  just  below  the  surface  of  the 
ground  necessarily  did  not  themselves  multiply,  their 
unaltaitiable  legions  swelled  the  numbers  of  observable 
pests,  and  probably  will  supply  us  a  plentiful  brood  of 
moths  for  further  continuation  of  species. 

There  does  not  appear  to  be  any  reason  from  previous 
drcumstances.  orfroai  inporlations,  to  consider  that  we 
were  sufTcring  from  Other  than  the  ordinary  attacks, 
which,  in  a  cbangeabte  climate  like  ours,  must  be 
changeable  in  their  amounts :  at  least,  so  it  appears  to 
roe  from  sucb  an  amount  of  report  as  i  possess. 


J  HE  UNFAT  HEAT  OI  AUGUST  8  TO  iS. 

A  N  extraordinary  wave  of  biKb  temperature  passed 
*■  o\'cr  this  country  between  the  Sth  and  i8tb  of  this 
month,  which  has  also  been  remarkable  on  account  of 
the  continuance  of  the  beat  during  several  consecutive 
days.  High  temperatures  were  experienced  in  all  parts 
of  the  United  Kingdom,  but  more  especially  in  the 
southern  and  eastern  portions  of  the  count^.  The 
following  table  shows  their  distribution  as  represented 
by  the  stations  included  in  the  Daily  Wea/Mer  ttePet  t:—^ 


_   -Sits  «^  " 

**-^  *  ( 


Lrith  .., 
Noith  Shields 
V.-.tk      .  ,  .. 
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1 1 
II 

II  ,  02 
It 


'5 
iS 
iS 
IS 
«7 

1 4  and  i6 


119  '  lyand  i8 


I'l  KAN'OM  A  Okmerod. 


A  jjlance  at  this  table  shows  that  at  L<n:iihborough, 
Oxford,  Cambridge,  London,  and  the  Channel  inlands 
the  temperature  reached  or  exceeded  75'  cm  every  day  of 
the  period  in  question,  the  maxima  reacliing  91-  at 
Loughborough  on  the  tSth,  8^'  at  Oxford  on  the  i7thand 
iSth,  92  at  Cambridge  on  thej8tb,93  10  London  on 
the  iSth,  and  89°  at  Jersey  on  the  lyin* 

At  Greenwich  the  temperature  exceeded  on  each 
successive  day  from  the  81b  to  the  iSih  inclusive,  the 
highest  readings  being  93' on  the  36th,  94'::  on  the  t7th, 
and  95  I  on  the  l8th.  The  last  read  in  <;  has  only  been 
exceeded  twice  at  any  time  of  the  year  dm  ing  the  last 
half  centurv,  viz.,  '/>  b  on  July  22,  l86fi,  nud  v7  • 
July  1 5,  litii.  The  highest  re.iding  in  the  sun  duiingthe 
( Icven  davi  in  question  was  I4'i  2  on  tbc  iSth,  but  this 
temperature  was  sli^^Iitly  exceeded  in  June  last.  Mr. 
Syiiions  states  that,  on  the  iXth  inst.inf,  the  thermometer 
at  hi  ■  1!  1  1  it  I  in  len  Town  rcni-lcrccl  which 
h?i^  oiiiv  oiice  beet!  exceeded  ilurinj;  thirty-six  years 
'■'■5^-'.'i;.  .  Ji''y  *}j  l^^t-  ^vhei)  .'  :t  .1  one  dr;,'ree 
l)it;iier;  the  present  is  the  only  year  »uli  a  maximum 
shade  tciiiper.iture  above  'jo  for  three  consecutive  days. 
( )n  the  muht  ot  the  17th  instant  the  in:niir:uin  tcmptra- 
lorc  in  Sou'.h  London  was  as  high  as  72  ,  beiiij^  rather 
above  the  average  maximum  temperature  for  the  month 
of  AuRiibl.  anti  the  dany  mean,  as  deduced  from  tlie 
maximum  and  minimum  rc.ulin^s  in  the  I'.ii'v  it  cathir 
Rif-ort  for  the  i^tli,  was  JS.:  5  ;  this  mean  v.iiue  is  prob- 
.ibiy  the  highest  on  record  since  irusiwortliy  obhcrva- 
tioiis  have  b.  en  taken.  In  a  valuable  paper  lecently  read 
by  Mr.  i:il:s  before  tlie  Koyal  Meleoroiogical  Society, 
the  avcra^'c  mean  temperature  at  Greenwich  for  that  day 
li  Ktven  as  (^2  5. 

( >n  the  Continent  the  hl^;i  e  t  reaiiii- :s  t|iio:ed  ii  the 
/  .r;/i  ]\\ittii,r  Uel  i>>  t  wtlK.  lo_'  and  lo'i  a;  Kothefoit  in 
f  i.u.ie  cn  the  )3!h  and  I4ih  instant,  w  hile  the  nuixiiiiuiii 
readings  there  le.tthed  or  exceeded  v-j  on  seven  conse- 
cutive days.  In  tlie  South  of  1-  rance  the  tempeiature 
exceeded  on  each  day  of  the  period  in  .picstiou,  i  -'O 
bein;:  vc.oided  at  Biair.iz  on  the  17th. 

1 1.C  Weather  Charts  published  by  the  Meteorological 
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Office  durirg  this  period  show  that  the  conditions  *-ere 
mostly  anti-cyclonic,  both  over  this  country  and  the 
Consinent,  wiili  the  exception  of  .'i  depression  in  the 
south-west,  whicl>  cauied  so  ne  sharp  Eiiundcrstorms  on 
the  9th  and  loth  '  >ri  the  iSlh  another  depression 
appeared  off  our  noun- west  coasts,  causing  a  gale  in 
those  parts,  while  strong  winds  and  lighin  r  .;  occurred 
generally,  with  heavy  lain  in  the  west  T  iicn'.-  ronduions 
<Ji(i:l<cil  !lie  excessive  heat:  on  the  :  -.iic  in.iMriium 
temperature  in  Londoo  wa«  ,  andat  Paris  25  ,  tower 
tbm  on  ibe  previoos  d«y. 


A  SEXSI  J IVE  SrilllROMETEK. 

""I"* HE  ordinary  spheroineier  has  tliree  arms  carrying 
three  li\:cd  p;tints,  with  a  point  moved  hy  a  screw 
in  the  centre.  This  form  is  an  improvement  on  the 
original  spheromcter  invented  by  Andrew  Ross,  and  for 
which  the  Society  of  Arts  gave  him  a  silver  medal 
in  1841. 

A  description  of  Ross's  instrument  is  given  by  Holtr- 
apffel,  vol.  iii.  p.  1271  of  his  work  on  "  TurninR  and 
.Mechanical  Manipulation,"  extracted  from  vol.  liii.  of 
(he  Transactions  of  the  Society  of  Arts.  This  instrument 
could  measure  to  of  an  inch,  and  b/  estimation 
half  tbit  amount.  An  ordinary  spheromcter,  with  a  scre.w 
of  of  an  inch  pitch  and  head  divided  to  hundredthsy 
win  meaittre  to  ,u^,<,(;  of  an  inch. 

1  pointed  out  in  voi  1.  jnge  t45,of  the  Memoira  of  the 
Rojral  Astronomical  SoaMjr  that  thesensitivencMof  the 
ordinaiy  sphennnoter  was  much  increased  by  placing 
the  screw  not  in  the  centre,  bat  in  one  of  the  arms  in 
place  of  one  of  (he  fixed  points  ;  this  at  once  increased 
the  sensitiveness  of  the  screw  in  proportion  10  the  dis- 
tance of  the  screw  from  the  nearest  fixed  point,  and  this 
fixed  point  from  a  line  joininjrihc  other  two  fixed  points. 

The  iinpri)'.  enictit  I  ivish  to  !:):ing  before  those  in- 
terested in  iiphcronieici  i  b;,-  diii  note,  is  the  extension  of 
this  principle,  for  by  carrying  the  middle  ])nint  i;rjch 
nearer  the  line  joining  the  other  two,  a  prup«>(tsun.iCc  in- 
crease i)f  sensitiveness  is  obtained. 

In  the  <  iseof  an  instrumf^nt  I  have  made  on  thisplm 
1  hav  e  ni'.-(MSed  the  scnsitu  ene^S  tlnrty  tune-,  the  dis- 
tance tFfim  the  middle  pniiit  tti  the  strew  hieing'  'hree 
inches,  ami  the  .  e  of  the  [loiiit  from  the  line  nf  the 

other  two  being  ,V.  »'  in  muh;  with  a  screw  of  one 
hundred  threads  to  the  n  t  h  .md  a  he.id  divided  to  hun- 
dredths, the  ordinary  form  of  instrument  will  read  to 
,r,A<Hi,  but  on  the  pi-in  I  give,  the  same  sciew  will 

measure  of  an  inch. 

There  is  an  additional  advantage  in  this  form,  that 
the  curvature  of  a  part  nearly  in  a  line  is  measured,  so 
that  cross  measures  Can  be  lalcen. 

The  form  of  the  instrument  is  not  symmetrical,  and  it 
re({uires  to  be  balanced,  so  (hat  when  the  screw  is  raised 
it  will  be  possible  to  estimate  the  frictionsl  contact  of 
the  outside  points  when  the  middle  one  is  taking  the 
weight.  This  balancing  is  easily  done  by  adding  a  handle 
to  the  part  opposite  the  .irm  carrying  the  screw ;  in 
practice  it  is  found  that  this  handle  is  of  the  greatest 
vahie  in  keeping  the  heat  of  the  hand  from  the  instrument, 
as  even  with  the  ordinary  iMtntmenti  holding  it  for  a 
short  tinte  in  the  hand  ahen  the  teadings  materially. 

It  is  of  great  advantage  to  have  on  the  arms  carrying 
the  two  outer  pins  two  pieces  of  wood  or  ivory  project- 
ing not  quite  as  much  as  the  measuring  points,  so  that 
by  tilling  the  instrument  up  these  two  pieces  come  first 
into  contact  with  the  surface  to  be  measured,  then  by 
gradually  raising  the  handle  the  points  are  brought  gently 
into  contact.  The  figure  is  a  plan  of  this  spheroineter. 
and  shows  the  position  of  the  three  fixed  points  r  v  v 
with  reference  to  the  meastii  in^;  srrcw  .  r.il  the  position 
of  the  balancing  handle  M  with  reference  to  the  un- 

NO.  IS43. 


ii.nietrical  arm  carrying  the  measuring  screw  ;  X  X 
the  projecting  pieces  alrc.idy  mentioned. 

The  movement  of  the  screw  being  so  large  for  a  sligbt 
curvature,  this  instrument  is  more  particularly  useful  for 
meaauring  the  slight  curvatures  of  so-called  plaine  mirrors. 


for  wliLi  1; 


for  measuiing  difieieni  e-. 


ecd,  it  ua;  tietitned.  To  make  it  available 
twccn  rarfs  of  a  curved  sur- 
face of  consider. il)lr  rurv.ni'ic  ttie  ni  di  lis  pin  should  be 
a  screw  capable  of  movement  to,  and  clamping,  tn  a 
position,  that  will  allow  the  measuring  screw  to  work. 

\.  A.  Common. 


D 


JEAl^  DANIEL  COLLADOff. 

AMS  I.  t  (  M.I. Al  )ON,  the  celebrated  physicist  and 
engineer, died  on  [une  io.  at  Colos^ny,  ne.'ir  Grncv.T, 
Colladon  was  born  at  t.cnev.i,  De'cmVirr  15,  i>'o2. 
He  belonged  to  n  rrntcstnut  family  from  Berry,  which 
removed  from  l  imce.  iti  the  ntiddle  of  the  sixteenth 
century,  on  account  of  religious  persecut'nn-;,  ,ind 
found  refuge  in  Calvin's  town.  Many  a  distinguislied 
magistrate  came  from  this  family,  amongst  tuherv  the 
learned  juris-consult,  Germain  CoHadon. 

While  still  quite  young  Colladon  proved  to  Ijc  wonder- 
fully intelligent,  and  had  a  remarkably  obscrv.inl  inind. 

He  went  through  the  College  and  then  the  Academy  of 
Geneva,  which  at  that  time  had.  among  its  professon,  A. 
F.  de  Candolle,  M.  Aug.  Pictet,  Th.de  Sanssure  and  Pre* 
vest  His  liking  for  science  could  niM  but  develop  itself 
in  contact  with  these  eminent  men,  whose  esteem  he 
soon  gained. 

At  the  age  of  ten  years  he  made  frietids  with  Charles 
Sturm,  who  became  a  noted  mathematician,  and  was 
on  later  occasions  his  fellow- worker  His  inventive 
nature  and  tatoflt  for  experbnental  inquiry  turneil  itself 
above  an  to  physics  and  its  mechanical  applicatioBl. 

He  was  Just  twenty-two  when  he  received  from  the 
Society  of  Science  of  Lille  a  first  prize  for  the  invention 
of  a  new  photometer.  At  twenty-three  he  went  to  finish 
his  studies  at  Paris.  He  lived  there  for  about  ten  years, 
leading  a  simple  life,  almost  entirely  <lcvoted  to  work. 

He  was  received  ;n  a  most  ■hitlcrin  .;  nviviner  for  s  irha 
young  man  by  the  pleiades  of  celebrated  men,  which  the 
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nMt  town  then  posiessed ;  Anigo,  Dulong,  FrcsncI, 
Fourier,  Amptire.  He  made  true  friends  with  many  of 
them,  and  had  tite  honour  of  being  a  fellow-worker  of 
the  two  last.  At  Paris  he  found  the  old  friend  of  his 
childhood,  Sturm,  with  whom,  in  1S26,  he  made  the 
wonderful  experiments  on  the  l.:ike  of  Geneva,  relating 
to  "the  velocity  of  sound  in  water,"  which  united  their  two 
names  so  admirably  in  all  treatiiesoo  physics,  and  which 
won  Ibr  them  the  grand  prize  of  the  Institute  of  France. 

By  th«  side  of  these  classical  reseaiches,  CoUadon's 
first  works  deal  chiefly  with  electricity.  In  1826  he  pub- 
lished his  experiments  made  at  the  College  of  Fraoee, 
with  a  galvanometer  of  his  own  invention,  on  the  mag- 
netic actions  which  ordinary  electrical  machines,  Leyden 
batteries,  and  atmospheric  electricity  produce  on  the 
magnetic  needle.  He  studied  the  elcctrodynamic  actions  . 
with  A  :n  I)  I  c,  and  the  conductivity  of  thin  bodies  for  beat  . 

with  Fourier.  I 

The  cclL-oriiy  -.vtMcli  he  had  acquircil  tor  liiiiisL-lf  .it 
I'aris  by  hi3  vvurk:,  led  lo  his  beiiit^  allied  by  the  | 
founders  of  the  Central  School  of  Art  and  Manufac- 
ture to  Join  them,  and  10  give  a  special  course  of  I 
lectures  on  the  i-it-  iTu  engines  and  their  use,  which  ht 
did  with  much  succcis  from  1831  to  1834.  He  also  made 
luitiK-rouj  researches  and  inventions  relating  to  ite.iai- 
cii^Mnes.  In  1.S44  the  Lord*  of  the  F.nglish  A  linir.ilty 
ad(>}(ted  a  dynamometer  which  he  invented  tu  incisure 
the  cft'ective  power  of  steam-engines  for  navigation,  and 
which  he  was  charged  to  make  at  the  Royal  Arsenal  of 
Woolwich  at  the  cost  of  the  Admiralty. 

In  spite  of  the  honourable  place  which  he  had  attained 
at  Paris  in  the  world  of  science  .^nd  industry,  Colladon, 
was  so  attached  to  his  country,  that  he  gave  up  the 
many  advantages  which  would  accrue  from  a  residence 
nt  France,  and  settled  at  Geneva  in  1834.  He  proved 
himself  on  many  occasions  most  ttsefol  in  the  debates 
of  the  little  Republic,  and  was  made  Professor  of  the 
Academy  in  1839. 

In  1852  he  rendered  to  the  indastty  of  his  country 
thegnat  service  of  representing  it  at  the  first  Universal 
Ealubitlon  in  London,  where  he  was  delegated  by  tlie 
Federal  ConnctI  as  Commissioner  for  Switzerland. 

He  took  part  in  two  juries  relating  respectively  to 
physical  instruments  and  clocks.  The  most  diver* 
branches  ol  industry  excited  the  interest  and  research 
of  his  fruitful  mind.  One  to  wliltli  he  gave  most  of  his 
attention  was  illumination  by  -n,  !n  1S+4  he  was  ap- 
pointed en';  licet  nl  l!ir'  ;u:.v;.;.i5  coiii  j  iir.  at  L'.ci.cva.  He 
invented  a^rc.-it  nuuiaur  of  im,a  ui.ieir.s  in  is  lighting, 
and  the  wonderful  competen  e  tli.it  lie  ai  juircJ  un\- 
tnbiited  largely  to  esiablmhini;  a  v;f<^at  number  nf  enter- 
prises of  tin-  s  11:1c  S'Ut  botli  ir.  S.Mtzcrlaiul  and  abio.iii, 
It  was  on  this  accmmt  tliat  he  was  charged  lo  bupcr- 
intend  the  installation  <>f  ihts  (lis  .Society  at  Naples. 

Hydr.iiitir'5  occiipifrii  him  on  m^ny  occasions;  he 
Htudicd  (lie  \\  iitj:  supjjlv  of  towns,  .ir.d  in\ciited  tl'iatm;; 
hydjaulic  wheels  with  the  paddlcs  IjlIoh'  h  «as  he  u  ho 
discovered  the  ingenious  way  of  ir. j  a  !i.[u;d  titbe 
from  within,  by  introducing,  as  it  were,  with  the  water  a 
luminous  ray,  which  remains  imprisoned  by  the  effects 
of  totally  multiple  reflections,  and  illuminates  the  j 
whole  length  of  the  liquid  cylinder.  The  luminous 
fountain,  or,  as  it  is  often  called, "  the  Colladon  fountain," 
originated  from  this  delicate  experiment.  It  formed  one 
of  the  most  beautiful  ornaments  at  the  Universal  Exhibi- 
tion at  Paris,  and  was  tried  on  a  larger  scale  for  the  first 
time  at  the  exhibition  of  Glasgow  in  1884. 

But  these  are  not  the  inventions  which  render  great 
the  name  of  their  inventor;  the  one  which  merits  this 
honour,  and  to  which  the  name  <^  Colladon  must  ever 
be  united,  is  that  of  the  use  of  compressed  air  for  the 
transference  of  energy.  Profiting  by  the  resources  which 
hehad  at  bis  disposal  as  engineer  of  the  gas  works  at 
Geneva,  from  1849  be  made  essays  on  the  cincutation  of  * 
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compressed  gas  in  pipes,  and  he  demonstrated  the  possi- 
bility of  transmitting  with  economy  a  considerable  energy 
for  a  long  distance  in  narrow  pipes.  It  is  easv  to  under- 
stand the  immense  importance  in  the  construction  of  long 
tunnels  of  iraniiiniitiog  energy  by  compressed  air,  for 
with  the  impulse  given  to  the  boring  machine,  fresh  air  is 
brought  at  the  same  time  to  the  workmen  at  the  end  of 
the  deep  galleiies.  It  is  this  idea,  as  simple  as  it  is 
beautiful,  which  consdtotes  Collndon's  claim  to  glory  ; 
this  invention  which  nrast  immortalise  his  name  :  it  is 
this  which  makes  it  passible  to  construct  the  great  sub- 
terranean passage  which  honour  our  generation,  and 
which  have  made  him  one  of  the  benefactors  of  our  time. 
After  the  first  studies  for  the  tunnel  of  Mont  t  cms.  in 
December,  1853,  he  gave  an  cd  en;  memoir  on  the 
subject  to  the  Financial  .Minister  ot  the  Italian  State, 
which  was  followed  by  a  request  for  a  patent  for  the  new 
processes. 

Ihis  important  i;u:)iio:r.  1 1 ,111  .iiiitted  by  the  It.ilian 
Covcrnrneiit  to  the  Royal  Ai..tdeiny  of  Science  at  Turin, 
was  the  oSjea  of  a  sj  ecial  report  addressed  to  the 

Mini-j'.er,  and  it  coniJuJcd  thus  : 

"  The  author  iloc,  not  limit  his  memoir  to  a  simple 
description  i  f  tin  propn-sed  *rheme,  but  he  shows  the 
apphcabihiy  by  thcoreiii  al  -  >>;isiderations.  Thecomniis- 
Mon  rcco^oiises  abuvi?  aJi  ttie  \ast  importance  the  in- 
ventions of  Monsieur  Colladon  could  be  in  hastening  the 
construction  of  the  railways  destined  to  cross  ibe  Alps." 
The  splendid  invention  of  Coiladon  was  applied  with 
much  success  by  the  Italian  engineers  at  tlie  construction 
of  the  Mont  Cenis  tunnel,  and  it  made  its  reputation 
there,  but  all  the  honour  belongs  to  the  discoverer.  If 
Colladon  had  not  the  pleasure  of  making  the  first  appli- 
cations of  his  invention,  and  if  he  had  to  leave  to  others 
the  honour  of  making  the  first  sub-alpine  tunnel,  he 
was  able  at  least  to  give  hts  ideas  fuli  development  in  the 
making  of  the  St.  Gotkard  tunnel,  by  the  installation  of 
the  powerful  compresson  at  Coeschenen  and  Airolo, 
which  he  executed  for  the  enterprise  directed^  L.  Favre. 

Colladon  was  one  of  the  first  specialists  10  the  art 
of  constructing  tunnels.  It  is  owing  to  this  that  in  t 
he  was  made  a  member  of  the  committee  connected  with 
the  tnttnd  under  the  Channel.   He  was  also  very  busily 
occupied  itn^iM  out  the  bor-ng  ol  the  Simplon. 

We  cannot  in  this  short  notice  gix  e  a  complete  idea  of  the 
greatness,  and  fruitfulncss  of  CoUadon's  career.  Suffice 
it  to  mention  his  resejrclics  on  the  electricity  of  the 
torpedo,  atmospheric  electricity,  the  effect  of  lightning 
on  trees,  snow  and  hail,  vvaleispouu,  the  use  of  steam 
for  pi:ti.nt,'  on:  tires,  and  on  the  terraces  surrounding 
the  Like  ol  ( /ciicva. 

Coiladon  h.id  such  a  many-sided  mind,  that  nc  (  oidd 
iiitcrest  himself  with  the  most  diverse  questions,  .md  he 
studied  them  all  with  remarkable  care  and  c  nM  len- 
tiousnes^.  Absolutely  di*!ntrre«.!ed.  he  worked  for  the 
advance^ient  of  sciciue.  uit ho.it  pi.-jfur.;;  lus  inventions 
for  hi^  own  protlt.  Un  the  contrary,  he  was  always 
at  the  service  of  others,  and  always  ready  to  help 
them  with  his  advice  and  assistance  without  any 
reimiiii-ration, 

lie  v.is  a  great  worker  and  was  willing  to  assist 
others  until  the  last  years  of  his  adoiirabte  life.  He  died 
at  the  age  of  ninety-one,  preserving  nearly  to  the  last 
the  use  of  bis  fine  and  noble  faculties.  His  reputation 
had  extended  itself  far  and  wide,  and  a  great  number  ot 
learned  societies  of  all  parts  of  the  world  counted  him 
among  the  number  of  their  members. 

CD.  SARASm. 


NOTES, 

Wi  leara  that  Dr.  J.  W.  Gr«|«ry  anivcd  at  Monbaat  on 
Aagest  19,  after  a  succcstfttl  txpcdhkn  to  Lake  Bartoge.  tie 
letunied  <«>  IJkipia  and  Maunt  Kcnia,  sad  aseended  the  Utter 
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to  a  he1f>fit  of  mert  thxn  17000  feet.  Dr.  Gr^/uj  Iiki  explored 
tlur  I,  an  l  ihc  he  1 J  ,-.:c-sms  of  the  TttU,  ud  tbc  Water- 

sheds between  the  Tana  aii4  Aihi  river*, 

The  death  i«  «Ba«iiiced  of  Prof.  C  W.  CoaVlcy,  who  for 
'liiny  tbcec  jtun  wcnpied  tbc  chair  of  maiheuutic*  and 
aMfOBomf  in  New  York  Uaivenitjr.  lie  was  bora  on  Ibe 
i>lnnil  of  S  .  Hirtholumew  on  February  22,  1814,  entered 
Rmgers  CollcRe  in  1832,  and  Rraduated  in  1836.  In  184^  he 
was  made  professor  oi  L.^iihcniuc-.  an  1  .\»trononiy  in  m.  rim  •-^ 
Coilcjje,  Indiana,  where  he  ternamcd  until  i86d,  when  he 
accepttd  ihc  same  professorship  in  New  Yoik  Unireisily, 
filliaf  the  cbair  vacated  bj  Prof.  Loomis,  wbohad  gone  to  Vale 
Vnhenity.  He  held  tbic  cbair  in  New  York  Uni*enii)r 
until  his  death,  and  waa  eofafed  In  active  teaching  unlil  his 
77lh  year. 

A  Kh'tkh'?;  telcgrnm  from  Halifax,  Nova  Scolia,  stales  that 
a  lerrihc  harricane  swept  over  the  Maritime  I'rovinces  on 
Angutt  SI,  and  was  the  wor>(  thai  has  occurred  since  the  threat 
ftom  thirty  year*  ago.  In  Halifaa  a  veaiel  was  rank  in  dock, 
I'cet  were  uprooted,  aod  tbe  electrical  tyMemt  were  wrecked. 

On  Auj;u!.t  25  Prof  J.  Victor  Carus,  the  editor  of  the 
dSotl^uht  AMZcigf,  will  celebntte  his  wveniieih  hirihday. 
In  bonoarof  tbe  occauon,  the  current  nnmber  of  that  journal 
contains  a  rcnnrkaSlj  fine  portrait  of  the  renowned  loulogist. 

The  I!  >ird  of  A;;iicultuic  notify  that  arran>;eracnts  have 
recently  lie'.-n  made  l>y  whicH  the  latest  i4sue>  of  the  Oidn.inc- 
Survey  ntap*  00  (be  I  in.  and  6  in.  scales  have  been  made  avad- 
able  for  inspection  by  tbe  piibiic  at  tbe  olficaa  of  the  Board,  at 
3,  St.  Jaaiea'a  S4|tian.  Cbani^s  in  the  bonndaries  of  bonwq(hs 
of  I  jcal  gnvcrnment  districts,  and  of  parishes  will  b:  reeoided 
«m  the  6  in.  mips  as  soon  as  poisiljle  after  they  h^ve  befti 
ajtKorisc'l.  and  a  c  mipSfte  -.et  of  the  inilex  maps  and  in  liccs  of 
all  ( >id!jini;c  S.i.-vcy  ni  ijis  .ind  i>uhlicalians  will  )»e  kept  in  hind 
for  lefeicnce.  It  is  believed  that  tbe  faciliiiei  for  inspection 
thus  allcrded  will  be  fouod  to  be  ofeeneral  public  utility. 

TiiK  /Vv/.-.  ^jivts  some  details  received  from  j.ipan  wi'.h  re- 
Hard  to  tlic  reccn;  volcanic  eruptions  in  ihe  KuUuihima  di^tticl, 
in  ihc  nioudtains  of  which  Ilandaisan,  where  there  wa«  a  de 
»inictlvc  eruption  a  f<fw  )cars  aj;o,  is  the  chief  The  disturb- 
ances bejjan  with  an  catthrjjake  early  in  the  afternoon  (d 
June  4,  which  was  followed  by  an  emptiooof  Anima  Vania 
tbe  next  momiuf.  Other  peaks  in  the  neisbbonriiood  bccnme 
active,  and  the  showers  of  stones  and  .ifh  did  much  damage, 
especially  to  tbe  mulberry  trees  of  the  district.  It  wa«  decided 
t"  invciiijj.i'c  till'  uiouiitmns,  and  two  members  of  the  seol'i(;i 
c»l  bureau  of  the  A^ricubural  Department  were  dcspalchcd 
(rjin  Ihc  capil.al  for  the  purpose.  They  ascen<lcd  Ainnii  \  ami 
v;r/ early  on  the  nornin;;  ofJunc6«itb  thi;  view  of  inakntg 
obeemtioBi  is  the  icnmedtaie  vicinity  of  the  cratert,  and  the 
sttmeiii{;ht  reported  to  the  aulborit>e<  in  the  c:t{!iial  ilia',  w  hen 
they  ascended,  volcanic  ash  was  falling;  and  s'ron;^  putr.  of 

blicl,  cl  lU  i  were  escaping  from  time  to  liuiP.  They  were 
a'<lc  lo  ni.ike  a  CirCn  l  id  llic  cralcrs,  friim  one  of  which  di.'n-c 

V  .liiines  u!  va|>riur  and  .ish  were  licm;;  emitted  and  froiu  anoiVici 
heated  air  only.  Whenever  part  of  the  sides  gave  way  an  !  h-U 
in,  the  viilunie  of  *api>ur  increas-d  and  a  rumblinj;  nui  c  was 
heard,  tiealed  fragments  of  rock  were  tbtowo  oat  from  time 
to  time.  On  the  nornios  of  June  7  two  stndenltof  the  I7ni- 
vc-rsiiy  of  Japan  and  tw  >  engineers  ascended  the  vo'cano.  A 

VI  dt-nt  cntpiion  occnrred  while  the  party  were  api^vo.ith^i ;;  ;lic 
tia  'T.  A  den^e  cvl.imn  of  gas  aro<e,  ;ind  W3«  accdinpanud 
by  a  »hower  of  rock  tV.igmenis.  After  the  e\ploMr>ii  u  w;is 
foanil  that  the  two  engineers  had  been  overcooie  by  ihc  fuini:<:. 
Attempts  were  made  to  rescne  them,  bnt  they  nnfortunateiy 
fulled.  It  was  not  nnitl  the  fblloaring  day  that  the  neigh  ioar< 
buod  of  lb;  or.tter  c  u'  1  i>L-  searched  and  tbe  bodies  Koovercd. 
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The  /  <>tiy«w/ of  tbe  College  of  Science,  Imprrial  Untversilj* 

Japan,  Vol.  V.  Part  IV.,  contains  a  paper  by  Piof.  B.  Kolo 
"On  the  Cause  of  the  Great  Karthquake  in  Central  Japan, 
1891."  I'l  .f  Koto  has  examined  a  great  line  of  fault  which 
lraver»es  a  di.stance  of  113  kilometres  from  tbe  Kiso^wa  to  Ihe 
diy  of  Fakoi,  ihrongh  Ihe  Neo  valley,  catting  the  hills, 
mountaist,  and  plains  alike  with  lemarkable  regularity  and 
sharpnen.  lie  ii  of  tbe  opioicra  that  the  entire  rc)>ii:n  on  on* 
xide of  the  line  of  fault  moved  I  i-Mi  i  in:-  in  i.i^t^'  i.  1891, 
and  uas  also  shifted  hoiizantally  towards  the  noith-wesl  for 
from  one  to  two  metres  along  the  plane  of  dialoentiM,  thflrelix 
causing  tbe  earthquake. 

Mn.  J.  T>.  McGt'lKK  has.,  durinn  the  last  two  \rjr«,  he<n 
endeav  iiiri-.^  uji  i  'ikc  1  loriyinal  methods  of  work,  chir(ly 
in  stone,  with  t''oU  of  stone,  wood,  and  bone,  skuch  as  ate  foand 
I  in  village  sites  in  .Vmeric.  and  ICurope,  as  well  iS  With  tools 
I  found  in  giaves,  and  those  used  by  races  living  in  sasngery.  He 
describes  bis  experiments  in  a  pnper  "On  ilie  Etwlalloa  of 
Working  In  Stone,"  that  appealed  in  the  Aiuriau»Atnkr«/pl^tt 
fur  J  uly.  The  esperimenis  show  that  the  art  of  grini^lng  and 
battering;  --tone  f  l.ive  prccedctl  that  of  chippin'^;,  and  that 
neolithic  implcmenli  which  are  supposed  to  have  taken  year.slo 
fashion  were  really  bat  the  work  of  a  lew  bovrs. 

Wkitint-.  in  the  Jotiinai  of  the  Polynesian  Sjciely,  Miss 
Teuira  Henry,  of  Honolulu,  says  that  a  siran^ir  ceremony  useti 
'  to  lie  1  .11  !  I  by  Ihe  heathen  prie-i*  at  Ra  ate*,  but  can  now 
only  be  i>erlL<rmcd  by  two  descendants  of  priests,  Tapua  and 
T.-ierii  by  nanie.  Thi'4  cereni  >ny  coi  ^lsled  in  causing  people  to 
walli  in  procession  over  a  hot  earih-o*eo,  without  any  prepara- 
tion upon  their  feel,  whether  barefooted  or  shod,  yet  upon  their 
emergence  they  did  not  even  smell  of  fire.  The  "vcns  arc  fre- 
'jucnily  (hirly  feet  in  diameter,  and  arc  filled  with  roo'.s  ol  the 
//  plant  (/Va^.jcw.i   f(tt>iir!t:'i  A  and  short  pie  v  -  ^-i- root 

Ii.  ti  uui  Cfilalum).  li  is  hooted  that  some  one  wi!i  eodcavour  to 
solve  the  mystety  of  the  feat  while  ih  jse  men  who  practise  it 
>lin  live. 

IHt;  U.S.  National  .Mjicuin  hue  j>iiMi>lie<l  a  rc|iorl  1  y  Mr. 
Komyn    Ilitchcixk   on    "The    Aneient    Ilurial    Mouml.s  of 
lap.in,  "  illustrated  by  ten  excellent  plate*,  mostly  reproduced 
■  Crnni  oripina!  photographs.    Mr.  Hitchcock  visitid  |a|ian  with 
.Mr.  W.  Cowiand,  who  has  spent  several  years  in  the  study  of 
the  Japanese  nrannds.   One  of  the  earliest  modes  of  bnrial  in 
Japan  was  inarlilicial  cave*,  heim  oot  of  the  solid  rock  on  hill- 
sides.  It  hss  been  said  that  the  early  Japanese  were  cave- 
d*eller'<,  iiut  Mr.  Ililtbcock  thinks  ihis  is  very  doublfu),  f.ir 
the  rca>on  that  natural  cave*  are  ni.t  found  where  ihc  lii-.t'iry  of 
'  the  pcoidc  bciiins,  in  Idiumo  and  \  .iin.ito.    The  cximinalion 
I  of  both  na.ural  and  aitilicial  caves  indicates,  at  any  rate,  thai 
I  the  Japanese  have  not  lieen  cave'dwdlcrs  since  their  migialien 
i'<  j  .ipan.   Four  dial inci  uei hods  of  burisl  h  ive  prevailed  its 
;  l.ipan  at  I'llferent  periods,  which  are  r!i«iirt;iiistie<l  by  Mr. 
Iliicbt'ick  ,ts  folliiws  :    ill  liunil  in  an iticial  c.ives.    .i'l  Hurial 
in  s  mpic  iijound>  i>f  ear!?i     (3)  H  uial  in  mouii  U  with  rock 
I  chiiiibeis.  or  dobiiL-n'.  (  (  liLifiali  ;n  dnul  'o  m  uinils,  or  imperial 
tumuli.    Ttvc  cbronoli>(;it.\i  sL-;pict:crj  i.f  ihe-e  lilTercm  modts 
of  bniial  isamatlcr  of  spect^la' 1  in,  but,  in  ab  pr.ihabitity,  tbe 
cavcB  preceded  in  time  the  rvck-buili  dulmenf.   No  inscriptioik 
remains,  however,  to  enable  eihnoh<gisis  10  solve  the  origin  of 
the  cu<;tom  of  cave-liurial.    A  vaiiety  of  articles  were  obtained 
litiiii  liie  rnotinds  by  Mr.  Hnchc(»fS.,  rjninlily  vt-sel<of  pottery 
ol  v.uituis  sh.Tj  r  s,  iliuslr.ilions      whicb  .icdnipaiiy  his  re|)oir. 
1  h<- I',  tmv  ar'l  sijlr   of  '!eci.it;i: irm        -.^e-r  vr^^eU  .tic  very 
(Ciit  ,  in  l.ul  it  is  puiiitrd  ou:  ili.i:  tlie  deci.t  i'<n  ii  nim:h  lem 

ielatkoraie  than  ibat  faanU  on  the  older  pottery  of  the  sbctl- 
heaps  and  pits  of  Vcso,  nndusu.«lly  dcsij^nnted  as  AinotKHiciy. 
j  As  Mr,  IliichcQck  icmaiks,  it  is  dtfficult  to  explain  tbe  curiona 
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aiUMMly  th.it  the  early  pottery  of  a  people  who  «re  (»mzd  at 
the  p«<etenl  day  f  jr  llieir  proJuctii:>ai  in  ihii  kinil  of  handiwork, 
•hMld  be  iafatior  to  the  eulicr  prodnciiona  of  their  predecessors, 
wWkfeT*  siaee  ttitaldlelx  loet  the  art  of  miikiag  p<Mtery  of  aay 
hiad. 

It  was  Loeffler  who  meitsiteceMfally  emhibited  in  Maincd  pte- 
paralions  the  eilift  or  otftmM  of  locomotion  attached  (o  some 

njicro-orjjanism  \  I  a  I!  known,  these  appendages  »  i'l  ir  l 
ii'.ain  in  the  u-<aAi  .u.uuit.;,  and  special  mctJiuds  hare  lo  be 
adopleil.  Moicover,  ihcy  are  so  delicate  and  caiily  broken  ur 
detached  thai  tbe  greatest  care  and  ^IHi  have  to  I>e  exercised  in 
thvir  denansiratioa.  LnQer'*  method  consists  in  using  a  mor- 
dant, to  lAieh  a  certain  peopoitiun  c>f  cither  an  acid  or  alkali  i> 
added,  the  nature  at  welt  as  ilu-  pmportion  of  the  tatter  vary- 
ioj;  with  the  particular  i>iicrot>c  under  invfiiigali&n.  To  ascer- 
tain the  enact  ijihinliiy  rcipiired  in  each  case  is  of  course  a  very 
ledioas  proce^',  ha!  recent  invest  ii;ations  have  shown '.hat  the 
acid  or  al'-vaUne  reaction  of  the  iiionlant  may  be  nei^bcied, 
and  that  <t|Ua)ly  %uci:f;flul  specimens  Can  he  piepsrrd  when 

this  precaution  is  altogether  omitted.  A  very  simple  modifica- 
tion of  Lcefller's  method  denied  by  Xicotle  and  Morax  !:<  pnb- 
lished  in  tho  .litiuUs  t/f  i' /itifi.'nt  /^.i'.Vw,  July  iSij^.  |  q  ; 
These  author*  dilule  a  ijuntiiy  of  a  recent  culiu;t  ai 

water,  and  run  a  fraction  of  it  on  to  cover-glassc-i  and  allow  it  to 
dry.  Lueltier's  fuchain  ink  or  murdani  is  then  ap]>licd,  heated 
over  a  snail  flanenDtilit  begins  I  o  steaiK,  and  then  washed. 
This  process  is  repeated  three  or  (our  times,  after  which  the 
preparatioa  may  be  stained  with  an  ordinary  aqneoiu  solution 
of  violet  and  e«amined  in  ihc  uriial  manner.  It  instated  lh.it  by 
thus  lubstitntint;  the  application  of  (he  moidanl  ihrcc  or  four  time» 
for  the  once  tit  'Hinu-n'led  by  I,u.t:!i.'r,  cipislly  ){<>oJ  results  were 
obtained  without  the  aibiilion  of  eiliier  an  acid  or  alka.i. 

An  etaborale  inve^lij^aiinn  into  the  chemical  and  b.ictcri«; 
condiliun  of  the  river  Kibe  at  .Maj.Jcburi;  ha^  l>een  recently 
carried  out,  and  the  ie%ult»  ate  pu  Misbed  in  the  part  issued  in 
July  of  the  .Ir'ifiuu  ,1.  il,  Kjt  ci /it'ien  i,t'ii»,i'iiiiiiiiitU,  vol. 
nil.  l£9j.  rhe  l^lb:  at  the  intake  of  the  Msgdeburg  water - 
«r«ehs  eontained  on  Navembcr  19,  tfl^t,  as  orach  as  34*3  pans 

of  cMofine  per  109,000.    Tfll*  laSfB  pni|M»l|iOQ  of  chlorine 

sinks  into  in-iit^niiicaoce  wheo  contrasted  wlih  the  i  ^o  j  part« 
jicr  I  xi  ooo  preiciit  in  the  Sialc  oni- k.I  ;  ii.jti'- iv.^  ii.  \i.'.!;lion 
with  liie  title.  I  ne  .S  laie  receiv<»  li.i-  .ha.u.i^a  ium  numerous 
potath  anJ  other  troriis  an  I  the  waste  water  from  one  of  the^e 
woj  found  to  contain  a«  much  as  <>30'4  parlii  of  chlorine  par 
100,000,  so  that  the  brackish  state  of  both  lhe»e  lifwt  ia  easily 
caplained.  OJlmuller,  who  is  responiiUc  for  the  report,  states 
that  nnleis  the  intake  of  the  M  ii;  lebur^  water-works  Isrenovtd 
to  a  m  irc  suitable  .spot  th?rc  is  every  nrobal  fi  y  ■<{  the  Kllic 
Water  becomin|{  unJrinkaSIr,  in  spite  of  the  exhaustive  nnd 
careful  liltration  to  which  i:  is  submitted  before  Oiitribution,  in 
consequcuce  of  its  brackish  taste.  Hut  another  consuleratioa 
al>o  enters  into  the  question  ol  the  deeiiability  of  ihil  watCT 
for  dietetic  purposes,  for  the  saline  conJition  of  a  giveo  water 
aeqaires  a  new  signilicaace  since  the  important  diacorery  that 
the  cnulcia  orjjanism  thrives  luxuriantly  and  multiplies 
ahuniUniiy  ui  water  and  other  media  containing  a  high  per- 
centage of  salt,  fhit  the  w.iier  of  the  Elbe  remains  brackish 
eves  when  it  reaches  Hamburg  was  shown  by  chemical 
MWlyies  made  of  this  water  durin:{  the  cholera  epidemic  last 
ytwr,  and  Percy  FrankUnd  stale*  UtrittiH  Mtdieai  yourmU, 
jttly  29,  1893,  p.  351)  that  he  found  j  1  ■  j  parts  of  chlorine  per 
100,000  in  the  sample  which  he  examined.  Kueppe,  in  his  re- 
port on  th-'  ll.a:nburg  epidc^ntc,  mentions  especially  the  salt 
taste  which  the  w  ,1  a  I.  I'hat  other  bacteria  can  also  1I  jurish 
ill  this  brackikU  water  it  exhibited  by  the  Urge  numbers  present 
in  the  Siale,  there  bsiog  u  miny  ai  40,440  in  t  ce.  of  water 
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abstracted  about  one  kilometre  atiose  the  point  where  this  river 
jolaa  the  Elbe. 

Hmk  a.  HASiittAXit  aoggesls,  in  the  cnrreat  oanbcr  of  ti  e 
/.titickrifi  fiir  /tu'rumeiitinkiHitle,  A  uovel  nqienBian  for 
l>ciiduliim«  which  apjiear?  to  merit  some  further  investigation. 

In  thi  '..■!Iii.M >  -M  j. . .11  .-.  I  '  :i  kt; ifi. -I. '^e  tuiniiig  on  a  [.l.inr, 
a  hiyh  nia»;iolii.AJioii  woulil  iii'^iv  u  >  .i  .attencil  cylinder  work:n^ 
in  a  df  pressioQ  in  the  plane  due  to  the  elastic  yiybUng  of  ;he 
ro.iterLil.    This  tntrcKiuccs  friction  and  the  sliding  action  dis- 
covered by  llefforfies.    Hen  llaiemann  proposes  lo  rest  ibe 
I  knife-edge  upon  anolher.or  rather  to  give  both  tbe  knife-edge  and 
I  its  support  a  semi-cylindrical  form.    In  that  case  (he  jwiciion 
of  the  two  suil.ices  is  a  plane,  and  for  the  same  nngle  of  iwlng 
i  the  di>placeinent  of  th"c  sur'acc  of  contact  is  much  smaller.  In 
I  the  cxperjiuents   undertaken  to  test  this   ariangenient,  the 
;  di&cuity  anticipated  with  regard  to  kiabiitiy  was  found  to  be 
TCry  mnch  less  than  one  ntigbl  be  led  to  suppose. 

LOAO  Khi.vin's  new  leiie*  ofelcctiic.nl  measuring  insiru 
menu  are  describctk  by  Mr.  Andrew  Meikic  in  the  EUdriciau. 
>  The  chief  represenutives  of  ihia  clau  of  instntmenls  are  the 
recotding  e'ecti icily  meter  and  the  dial  votimeier.    In  the 
former,  »hiLh  is  chiefly  intended  to  nCASnte   ihe  energy 
consumed  in  electtic  lightirg  circuit*,  the  whole  current  is  sent 
through  a  stout  coil  coasisdng  of  a  lew  turns  of  a  copper  spiial. 
Within  this  c<^  Is  smpendeil  a  vertical  electromagnet  made 
I  o(  a  soft  ^ron  core  wound  with  wire  conveying  a  subsidiary 
current  of     ampere,  which  is  t%  per  cent,  more  Ihao  is 
sufTicicnt  for  «attirali«i>.   The  potitioo  ttf  this  ekctTO-magoet 
within  the  Coil  is  recorded  by  an  intermittent  counting  mechan- 
ism worked  by  a  c.nn.     The  large  dial  vi.Juiieter  made  for  the 
Edison  l.lectric  llluiniiiating  Company,  <d  .New  \'ork,  depentU 
upon  the  pull  of  a  xolelioid  upon  a  su^piiidcd  eleciioi».agnct  as 
I  in  the  ftrU  insltamenti  hut  here  the  electromagnet  >s  wuuikI 
i  with  30,000  turns  of  fine  copper  wire,  tbe  current  undcrinvcsii- 
I  gai  ion  lieing  conveyed  to  the  coil  by  the  spiral  springs  by  which 
<  it  io  tuspended.    The  resUtaoce  of  the  electrumagnci  ceil  is 
I5ooohins,  and  the  core  11  saturated  by      ampere.  Electro 
.u.otive  forv.es  ol  f»o  volts  and  upwards  .uc  therefore  measured 
free  of  rcMdiial  errors.     .\ttathed  to  the  elct't-iniignet  is  .-i 
I  ratchet  which  is  geared  into  a  piuiou  wheel  on  the  shaft 
carrying  the  pointer,  thus  giving  the  instniment  a  great  resem- 
blance with  the  Aneroid  barometer.   A  rod  cirrying  two  discs 
is  screwed  into  the  lower  end  of  the  electromagnet,  and  the 
I  discs,  working  in  th   k    !'  !n  a  dash  pot,  scis'c  to  damp  vibra- 
'  ttODS  due  to  madden  changes  uf  electromotive  force.  The 
j  diameter  of  the  dial  is  about  thirty  Indwi. 

M.  ii'Aks'C.val,  wc  learn  from  /..Vi//i'.7/i',  has  '  u-t.  ;ii.i'.;ing 
experiments  on  Ihe  electric  excitability  of  muscles  death, 
and  recently  sent  some  results  of  his  ob-irvations  to  ihe 
!  Academy  of  Sciences.  General  opiniio  on  this  point  agued 
that  the  eacitabilily  disappeared  very  aooa  after  the  death  of 
'  the  animal,  which  ia  true  only  to  long  as  one  depends  noon  the 
I  shortening  of  the  moKle  for  an  indication  of  its  scnsibilily. 
ISul  tins  method  i;  nu'.  sensitive  enonghto  imiici'e  disturbmcej 
of  very  small  amplitude.  K  r  this  purpose  .\f.  d'.Xrsonval  has 
for  m.iny  years  is  od  a  special  moditicnlion  of  tlie  microphone, 
which  he  ha.s  named  tbe  otj.'/A.  j-,-,  and  which,  when  it  is 
connected  with  the  mnsde  under  cxpeiimeot,  gives  a  sound 
some  time  before  any  contiaciion  is  apparent,  especially  if  Uie 
muscle  is  stretched  by  a  spring.  Dy  this  means  it  nay  be 
proved  that  nervous  excitability  may  last  for  many  hours  after 
death.  As  an  instance,  the  achilles  tendon  of  a  rabbit  may  be 
attached  to  the  myophoiie,  and  the  sciatic  nerve  excited  by  a 

i current  broken  tome  50  to  100  times  per  second.  Besides 
proving  that  the  death  of  a  tietve  U  mnch  leas  rapid  than  was 
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bhhcrta  sapposed.  tbcic  experimeoti  alto  ilkoir  that  nerve  nay  j 
td  on  muscle  without  producing^  aetnal  eootnctioa,  but  oaljr  I 

tome  simple  molecular  vibration.  ' 

Wt  have  received  a  catalogue  of  the  libcarjr  of  the  Akadeuie  I 
dcr  Natuvibmcfaer,  ptepaved  by  Or.  Oacar  Gralieh. 

TnK  City  anii  Guilds  of  L-jndon  In«licute  for  thf  advance- 
ineni  of  technical  education  baa  imed  iu  programme  of  the 
technolngieal  eaamlnatiaiufor  t1ieM»fan  lS93-g4.  ^ 

•'.SvMaN'  's  L,  ii:>ll  U.\]NF\i.i, "  for  1892  has  been  pub 
lifihed.    It  couUiiis,   in   addition   to  the  rainfall  Matisiica 
isatliered  from  more  than  three  thousand  observers  in  Great 
Britain  and  Ireland,  teverai  articles  npon  various  branches  of  1 
raiafall  work.  | 

A  LE<  TL'RE  on  "  Cholera  rrospcclsand  Prevention,"  recently  , 
delivered  by  Dr.  Thorne  Thorne,  F.K.S.,  lo  the  lechnical 
teachers  of  the  National  Health  Society,  hisjMtbcnpvUiilMd  ! 
by  the  Society.  The  teachera  and  the  Scctety  Btiit  btadtt  by 
pnttiBg  thenwivat  tiader  nch  an«xetll«tMlTiMrw  Dr.  Thorae 
it  apou  by^onUemaltera. 

Tnk  aiitiinn  tewioa  of  pr>pulnr  science  lectum  at  the  Royal 
Victoria  Hall,  Waterloo  bt.J^  ■  r  j^i  l,  «  in  open  00  Tuesday, 
September  5,  with  a  lecture  on  "  Wh.i!  I  s.nw  of  New  Zealand 
an<!  the  noble  Maori,"  by  CapC.  QXi^.  Kcadc,  K,N.  The  three 
(iiliiri  lectures  of  the  month  will  be  given  by  Prof.  M,il'k-n,  and 
will  be  as  follows:— Scptembcf^l 3,  "Fictaretqae  Ireland;" 
September  19,  "Atulnlia'i"  Sepleuber  lA,  "The  Wotld's 
Fair  and  Chicagr>."  ' 

Thrkk  more  volumes  oJ  the  comprehensive  Aide-Mcmoire  1 
teriea,  published  by  (•.luthicr-Villars  and  by  Masson  have  been 
seeeivad.   One,  by  M.  Laareat  Naadin,  ii  on  the  manafaictiire 
of  vamiihea.   It  is  divided  into  two  puti,  dcalmg  icspcctlvdy  | 

with  the  physical  and  chemical  properties  of  the  materials  used, 
and  with  the  actual  proceucs  involved,  in  varnish  manufacture.  > 
M    <>    Lriverque  i5  the  author  of  a  volume  on  nubine*,  which 
IS  aUo  divided  into  theoretical  and  practical  parts.    The  third  | 
volume  ii  by  M.  A.  licliert,  an  t  deals  -nrilh  thf  IBfaili  nf  rltttft  I 
ing  the  adulteration  of  alcoholic  .iiitils.  f 

Tke  journal  of  the  Marine  Bioloi-iksl  Aii.iu(;iatioa  ^vol.  iii.,  1 
No.  I )  contains  litis  of  the  Xcmtrtinti  of  Plymouth  Sound,  by  I 
Mr.  T.  ii.  Kiches,  aod  the  7«r^/Am«  of  PJynoatb  Souad  «ad 
the  BoighboiKhoodi  by  Mr.  F.  W.  Gambk.  Dr.  Benhemeoatri- 
InKes  a  paper  on  tlw  post -larval  stage  of  Artniteta  marina,  and  > 
Mr.  E.  W.  L.  Holt  continues  his  description  of  the  North  Sea  I 
investigations  carried  on   by  him  at  the  Marine  Fisheries  ' 
Society's  laboratory  at  Cleethorpes.    Mr.  J.  T.  Cuoningham 
contributes  two  interesting  articles  00  the  immature  fish  «)lies- 
tion,  aod  (he  coloration  of  the  ikins  of  flat  fishes. 

Ttic  United  States  National  Museum  has  issued  in  separ- 
ate form  the  report  of  Dr.  J.  P.  McMonich  on  the  A ctinix  col- 
lected by  the  U.S.  Fiah  Commission  steamer,  Aibmtnu,  during 
thvntBHraf  107-81  The  npoiti  deds  with  the.Edwardme, 
Prolaciioia^  H«uwtbii»,  aad  CcilaiitheB.  Dr.  McMaitich 
will  give  the  reentts  of  hli  stndies  of  the  Zoanthess  in  a  fature 

report.  Other  rccciitiy  rcjc.vctl  excerpts  I'rom  '.he  Proceedings 
of  the  U.S.  Naliorul  .Mi5»*;i!iu  ituludc  a  "  l)e<crijiii-ia  of  *»tDe 
l\i:-.il  IM.ints  from  the  Great  Falls  Coal  l  iclil  of  .Moniann," 
by  Mr.  W.  M.  Fontaine,  and  a  paper  "On  the  Occurrence  of 
the  Spiny  U^xfisb  (Genus  Chilomyctem)  OB  iho  Cotlt  of 
California,"  by  Prof.  Ca:I  If  Ki^'enmann. 

An  improved  mode  of  pre]  inng  the  ammonium  »alt  of  per- 
sulphuric  acid,  N'HjSi  I  or    N'H.  ..  S_0.,  i^  describe  1  by  Dr 

Elbs,  of  Fniburg,  in  the  latest  number  of  the  JourMol  fur  1 
n^Mittkt  Ckimtt.  The  polaMiom,  amMonuB  and  butnat  [ 
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salu  of  pcrsolphuiic  aod  were  obtaiocd  two  years  ago  by  Dr. 
Manhall,  of  Edinbnrgh,  in  large  well-developed  crystals  aa 
described  in  our  note  of  Vol.  4,},  ji.  577,  nml  -nice  itic  j.uhli- 
cation  of  Dr.  M.arsball's  memoir  M.  licrlhclot,  wliu  fiiit  pointed 
out  the  existence  of  the  acid  and  its  anhydride,  has  published 
an  account  of  !iis  furlln-r  experiments  upon  the  subject,  fully 
confirming  the  results  olilaiiicd  l>>  lie.  .Marsl\all,  and  adding 
further  details.   M.  Bertbelot's  latest  form  of  electiolyttcsil 
apparalw  Car  the  piepantioB  of  the  persulphates  by  the  oleotto* 
lyaia  of  SoltUioos  of  the  ordinary  sulphates  in  sulphuric  acid 
consisted  of  a  doable  cell,  the  inner  portion  being  constructed 
of  porous  ji.,itccI.u.T.     Into  tills  inner  poruus  tcli  of  .ib<jnt  150 
c.c,  capacity  wa»  placed  a  coocenirated  solution  of  ammoninm 
or  potassium  sulphate  in  dilute  sulphuric  acid,  while  the  outer 
cell  was  Ailed  with  more  of  the  dilate  aeid.   M.  Beithelotap' 
pears  to  have  ooosidend  It  esaentUI  to  enplay  an  anode  ol 
surface  in  the  inner  edl,  a  piece  of  stoat  platinnn  wire  being 
preferred  ;  bet  a  kathode  of  targe  surface  was  considered  re<iiiisite 
in  order  to  diminish  the  resistanc-  of  ihc  .itrangerocnt,  and  a 
large  plate  of  pUiinum  was  employed  for  this  purpose.  A 
currcn:  of  three  amperes  was  allowed  to  pass  through  the  appa- 
ratus for  tifteen  to  twenty  hours,  when  a  yield  of  abont  forty  to 
forty-five  grana  of  aaauKminni  peiwIplMe,  eonaqpanAng  to  n 
yield  of  aiateen  pv  cent,  of  the  theoretical^  poialblc^  waa  ob> 
taiaed.    With  the  improved  form  of  appaiatiu  and  ttfider  the 
conditions  desciiherl  by  Pr.  F.lbs,  it  is  possible  lo  obtain  an 
average  yiei  f  of  sixty  five of  ammonium  persulphate, 
tlic  nmuint  h.n  i:-.^:  even  reached  eighty-five /rr  .-^»s/.  in  one 
ei|)«:riracni.    As  anode  or  positive  pole  a  spiral  of  platinum 
wire  is  employed,  and  as  kathode  or  negative  pole  a  piece  of 
sheet  lead  facnt  into  a  (ylhidrical  fofm  aad  surrounding  the 
inxier  porous  cell.   The  outer  liqaid  comlsis  of  equal  portions 
by  volume  of  water  and  oil  of  vitriol,  awl  tbc  inner  liquid  ii.  1 
saturated  solution  of  aramoninni  sulphile  in  siilphuiic  acid 
diluted  with  flight  li::ics  it*  volume  of  w.itcr.     Tlie  apparatus 
is  cooled  during  the  passage  ot  (he  current  by  a  bath  of  pounded 
ice.    If  cold  spring  water  is  available,  however,  the  cooling 
may  coofeDicntly  be  e^ted  by  inbstiinting  for  the  leaden 
cylnder  hi  the  outer  vessel  a  worm  of  leaden  tubing,  throagh 
which  the  cold  water  is  driven.    The  current  of  two  to  three 
amperes  is  only  permitted  to  traverse  the  apjjaraius  for  three  or 
lour  hours,  when  the  conleiiss  of  the  inner  cell  .\rc  hltere>l 
through  glass  wo  >l,  which  leiains  in  the  funnel  the  crystals  of 
ammonium  persulphate  produced.    The  crystals  are  drained  oa 
porous  platea,  and  the  filtrate  is  again  satoiatcd  with  sulphate 
of  aoiBOBla,  returned  to  the  inner  cell,  and  again  etectrolysed. 
There  h  no  advantage  in  prolonging  the  experiment  to  twenty 
hours,  inasmuch  as  the  formation  of  persulphate  occurs  much 
more  slowly  after  .t  time.     Attcr  the  tiis;  e»| ■enmeii:,  when  a 
considerable  quantify  of  ammoniu  u  pci»ulphate  reouiins  in 
solution,  one  hundred  parts  of  water  at  the  ordiiMiy  temperature 
diasolving  sixty-five  parts  of  the  salt,  about  forty  graau  of  ciyi> 
tals  am  obtained  in  each  opention  of  ihcee  to  Ibnr  hema.  In 
Older  to  teeever  the  tv^r^ulphailn  temriniac  dissolved  after  Ae 
conclusion  of  the  preparations  it  b  convenient  to  precipitate  it 
as  tlie  ixjl.issiiim  salt  by  the  addition  of  1  s oKuion  of  carbonite 
or  acet.ite  of  |iuiassium.    Potassium  peiaulpliate  is  much  less 
soluble  thin  the  ammonium  salt,  onehundrcd  parts  of  water,  under 
the  same  circumstances  as  oMnlianed  ia  the  case  of  the  latter 
salt,  only  dissolving  two  patti  of  the  pstassium  salt.  It  would 
thiu appear  to  be  most  aJvMtageOM  to  prepare  the  soluble  ammo- 
nium salt  asthe  aiarting<pointfbra  study  of  the  persulphates,  and 
the  me'.noJ  ilcicribed  by  Di.  Klbs  renders  the  ojier.ii  loa  both 
simple  and  elieaj),  .iiid  jlturJs  it  ja  CJinijatativcIy  large  quan- 
tities m  a  short  period  of  ti'jie.    The  product  may  be  pnriAed 
from  traces  of  admixed  ordinary  sulphate  by  first  recrystallisii^ 
a  amall  portloB,  aod  mbaeqiiCBtly  waahtaf  tlw  maia  ^lantiir 
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•wilh  the  lolation  of  ihepare  crystallised  salt.  Rccrysiallisation 
of  whole  is  atteoded  with  a  considerable  loss.  I'he  crysuls 
.^rc  juitc  permanent,  howcvcr,  whcB  Hand  u  diy  bottla  whh 

well'filling  stoppers. 

Sorts  from  the  Marine  Biological  Station,  Plymouth. — Last  I 
week's  captures  inclade  the  Anth  .zoin  utphyra  TJi^irHu,  ihc 
,K<tM  Am/Aorina  tarulta,  the  Cirrhipede  StalftllMm  vulgare, 
.-ind  the  Bracbyara  Ebalia  tumefiuta  and  Aehttux  Crjm.hii. 
The  AoMiqg  fuaa  oaatinnet  to  be  rich  in  trocbopbotv  Iwra  of 
mtiotts  typo,  u  leeeotljr  rceord«d ;  ilw  bm  <A  Mfgtrdhtt 
WM  last  wedi  taJcea  ia  iidditioii.  Anoog  Protonw,  NMiluia 
Ims  heeome  more  plentiful ;  but  the  week  has  been  especially 

niirkL-J  by  pre^caco  uf  RilLulirl*  uf  scvcril  spocitr-  in 
mmi'i<-r<  .il  t  j^fthcr  un;)rccc[lcnleii  in  our  expccieuce.  Oihcr 
sijn-  i.f  in  A;lin';c  clement  in  the  floating  fauna  of  late  are 
iurnished  by  the  continued  abuodaoce  of  the  Siphonophore 
Afuggiaa  atUnticix,  both  colontet,  cudOMBM  and  larvse,  and 
by  the  captiue  of  t«ro  ipeeiaiwiei  •enMlty  anlore,  of  DolMum 
TriimnM,  The  Hjdivid*  At^tfkuUa  fttumt  and  myrioplkyUmm 
nod  the  Na4ibrwMli  ^fiUitOa  AMtrt  nfc  BOW  kncdinf « 

Tub  ndditiou  to  the  Zoolociail  Society's  Gardens  during 
the  put  weeklncTode  ■Moon  Monkey  {,CfrtofUhecus  mona) 
from  Wcvr  .XTrici,  ]ircscnted  by  the  Miues  Piicf  ;  a^■l•llo»  • 
cheeked  I.cmui  \/.imur  santhrsfmyttax)  frotD  Madagascar, 
presented  by  Miss  .^nnie  Gervers ;  a  Bonnet  Monkey  {Afaccuus 
sinictis)  from  Iniiia,  presented  by  Mr.  J.  W.  Harris  ;  a  Short- 
toed  Eagle  (Ctnaiius  galUtui)  froa  MoCOCOo,  and  six  Little 
Btuernt  ^AritUa  miiuu*)  lam  Eorape,  pwiented  tqr  iMtd 
Lilford ;  n  Blach-beided  Gall  {L«rtit  rtdUMfubu)  from  Brit. 
I»le«,  presented  by  Mri.  IT  S.  Waritn.p  ;  .in  In  lian  Kite 
{A/ih-uj  gtunndii)  frtm  £a-tcrn  .\sia,  prLScntcd   by  Mr.  .V, 

.Sivury  ;  .ojr  Tortoises  (  1   fruiii  F  irriuj-.,i,  jirescnU-ii  by 

Mr.  r.  .\  ig.  Hoist ;  a  Golden  Cat  \Fti13  manrmfnsis)  fton 
Suitviiru,  a  Slender-billed  Cockatoo  {Licnulis  teimiPVitris)  bom 
South  Amtralln,  and  aix  AtrooeU  {RtcMrmviln  «ewr«Ma)  from 
Hollnid,  deported  t  tlx  Avoeett  (^erarrvnviAv  avtcttta)  from 
Holland,  a  Common  Tern  (S/trna  Ainin  u  ]  from  Hollstsd,  a 

Japanese  Ape  {Afaeatus  ipeeianu)  from  Japan,  and  a   

Hnwk  Eacic  iJ^nMrn  }  fraat  India,  pnrcliawd. 


OUR  ASTROyoMICAL  COLUMX. 

Tiu  CoKDooA  DiracHMLsi  fcRu.sG.— .Vli.  Juhn  Thooic,  ibc 
Otraclorot  the  National  Argentine  Observatory,  i«  to  be  con- 
gntnlnled  npon  the  (wblleation  of  the  Cordoba  Durchmoster- 
■m  CntakMoct  contuning  the  brightness  and  poiitiM  of  oeirjr 
fixed  ttnr  down  lo  the  tenth  mai^iiode  comprised  la  the  bdt  of 
Ibe  heavens  between  aa»  and  31*  of  sonlb  declination.  The 
naults  are  a  continuation  of  the  Ourchoiiuterungs  of  Argelander 
and  Schonfeldt  from  their  southern  limit.  In  the  present 
trolume  179,800  stars  are  catalogued,  l>ut  altogether  the  places 
of  240,380  stars  have  been  determined  dowo  lo  -  ^i".  The  ob- 
servations for  this  great  cataloguowaifO  begun  in  1885  and  ended 
early  in  [891.  Thsy  reach  the  enormoas  number  of  t,  108,600, 
.■»nil  were  ma  le  ennreiy  by  Mr.  Thome  and  Mr.  R.  II.  Tucker. 
The -irea  over  which  the  observations  have  extenfled  is  6075 
dcgrcci  of  a  gr»at  circle,  hence  the  mean  desisiry  of  stius 
56  *  »taj»  per  square  degree.  The  corresponding  mean  density 
lor  Argelander  is  15-2,  and  for  Schonfeldt  18  5.  The  density 
varies  considerably,  however,  in  different  parts  of  the  »ky,  and 
ranges  from  70  to  ifo  sian-  per  square  dcj^rcc  in  (he  M  ilky  Way. 
Mr.  Thome  says  that  a  scrtci  <A  twelve  map»,  eacli  t-mbracing 
two  hoaia  of  right  aeeension  and  twenty  degrees  in  dedmaion, 
hat  been  constrecled  upon  the  icale  adopted  by  Argelander,  and 
will  be  issued  during  neat  ytar  with  the  lecond  volume  of  the 
catalogue,  contaloiog  ttan  within  tbn  belt  from  33'  to  42'soaih 
declination.  The  ouaslmetloo  of  theec  mapk  and  the  prepara- 
tion of  a  catatozoe  like  thu  nf  whick  Iba  fint  part  hac  jusi 
teaehed  ae,  inmilvea  an  euMmnua  amonnt  of  labonr.  Indeed, 
it  fa  diflfonlt  to  nadctaiand  linw.  amidil  th«  viciadladei  to  which 
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an  nfaMTvatory  in  the  Ateentiae  RepnUIn  most  be  mbjeel.  and 
with  Mdi  a  meagre  Mair  at  that  nnoer  Mr.  Thome's  direetloa, 

it  has  been  po«!hb»      do  ?o  much  excellent  work. 

Tiir  kcKiiAMr-.tjufM  iSF-i  (:■  i^iti  -On  Ju'v  1 1  W"r- 
danic-ij  i' ;ii*jet  comet  i  '  1  wai  i]bi"it.i5;r:i|ihr  i  it  <  ;.(ijd,ctl 
Observatory,  and  a  line  phoiogcavurc  reprodutuu  1  vjl  uue  of 
the  views  forms  the  fronti»piece  to  the  August  nu-jiber  of 
Astronomy an.i  Aslro-Phf  tits.  In  a  letter  lh«'  ap|>ears  in  the 
■MWjtMiraal,  Prof.  J.  E.  Keeler  describes  the  spectroscopic  olaer* 
vationB  of  the  conet  made  at  Allegbary  Observatory.  On  July 
10  the  three  neoal  carbon  bande  wcie  aeen,  connected  by  a  narrow 
ooalinuoat  tpectrtm  from  the  neelcasi  Each  band  appeared 
to  lennhutt  diarpty  on  ita  Icm  refrangible  tide,  where  also  the 
brijjbtaea  was  grcatett.  No  direel  comparison  of  spect  ra  could 
then  be  made,  so  the  positions  of  the  bandl  were  estimatetl. 
A  photograph  of  the  comet  spectntm  injaxlaposiiinn  with  the 
solar  spectrum  obtained  from  the  moon  wasprocurel  onjuly  19. 
Upon  the  photograph  could  be  seen  a  hazy  band  at  a  472  and 
another  terminated  by  a  line  on  the  less  refrangible  side  at  A  3S8, 
and  ladii:^  away  towards  the  more  refrangible  end  of  the 
spectrum.  Between  thc«e  two  bantl?  D"lier«  were  «.tH;vpctefl,  hut 
could  15  it  tje  made  out  wirh.  .,aiiii;icn^  accuiacy  f  r  a  ili;lti;i;in.1- 
tion  of  wave  lenf;lli.  .\  1.  jmiLTrison  .d  sji-jLtrum  ■•{  the 
co:net  with  that  a  iiJint  lanip  on  July  :;o  .!i  uveil  ih.i;  the 
bands  were  cijim-idenl  in  the  tw.;j  %iifctia  The  btij"lucil  comet 
band— tlia;  in  ihe  ^tcen — appeared  :  ■  li.ivc  1  second  maximum 
coincident  with  :he  aucond  maaimara  at  the  coi'cjponiling  carbon 
fluting 

A  .Simple  KijuAroKiAt.  Mounti.nc— M,  J.  Jurson  describe* 
in  L' Ailri>HK^mii  for  August  a  simple,  if  not  new,  means  by 
which  sma!l  tele-i-  ipe-:  csn  be  moved  equilori.iHy,  thus  per- 
mitting an  [jbverver  to  keep  objects  in  the  field  of  view  with- 
out consianlly  moving;  ihe  lele'i-ipr  in  alli'iade  and  sfimuth, 
At:i;dyin(;  thu  meth.-d,  for  ins'ance,  to  a  imall  telescope 
mounted  .m  a  Mnall  vertical  tulte,  tnixKi  fiuhion,  »ucU  as  those 
generally  used  .at  seaside  rt'sorts,  the  following  account  may  show 
the  simplicuy  of  the  aiian^ement.  On  the  stand  of  the  tele- 
scope  a  bar  of  wood  or  of  iron  is  fixed  horizontally,  in  which 
is  a  hole  suAicienily  large  to  pass  a  cord.  The  position  of  the 
holeiadctcnnisedbyinemk  that  the  line  joining  the  ccntie 
•it  aoiiaa  of  the  teletoope  fat  declination  to  ibis  hole  maket  an 
nngle  with  the  boriaontaJ  bar  equal  to  the  latitude  <^  the  place 
of  ohaervation.  By  connecting  the  object-glaaa  end  of  the  tele- 
scope to  thi<  hote,  hy  mc.ariv  <if  a  chain  or  cord,  any  celestial 
object  tan  be  followed  in  die  heavens  by  simply  keeping  the 
cord  light  and  moving  the  telescope.  A  weight  fastened  to  the 
eye  end  feenrcf  thetightnets  of  the  cord.  The  telescope  will 
then  describe  an  arc  or  a  circle  in  ihe  heavens,  and  not  a 
.straight  line  a^  formerly.  For  different  obicCs  n  i>  idiviuns 
thai  one  must  vary  the  len^  h  of  the  ciird  ;  but  for  making  pro- 
lon^jed  studies  of  any  particular  one  poisesiors  of  laall  Mltni* 
meuts  will  God  this  a  most  useful  arrangement. 

A  RBMAUCAns  Sooacx  op  EKROK.--Dr.  E.  Von  Rebeur- 
Paschwitz,  in  No.  3177  of  the  AitivnamiscAt  Ai«4r«rAAii»pnb- 
lishes  some  inlereaiing  curves  traced  by  a  horizontal  pcadlriun 
during  the  prevalence  of  certain  slight  earth  tremors  occurring 
on  dinerent  occasions  and  at  different  places.    Traced  photo- 

? graphically  on  s«55it!ve  plates  moving  with  a  velocity  of  twenty- 
our  inches  per  minute,  these  tretunr.  show  a  suiliint;  similarity 
to  those  observed  by  Frof  Milne  in  J.npjii,  It  appeai;.  that  the 
surface  of  the  earth  is  occasionally  subjected  Id  wave  mfitiuns 
analogous  to  thme  diiturtiing  a  sheet  cd  water,  and  ollen  per- 
sisting with  t;rcat  regularity  for  several  hours.  'I  heir  C'lnneclioo 
with  s!eep  baiamelric  gradients  is  jirobahle,  allhiiu.;h  ih.i^  dives 
no'-  ajijiear  10  be  the  orily  li jr.d ii mn.  In  ar.y  case,  the  Ircmors 
appear  in  the  presence  of  strong  windt,  al  Ica^l  id  ihe  neigh- 
bouring country,  and  they  travel  with  at  least  the  veloctiy  of 
[  2  km.  per  fcoond.  The  iodoenoe  of  these  tremors  upon  obaer- 
vations  of  polar  dittaneaif  and  anon  ipeetio-pbotocn|ihic  worlci 
is  sufficiently  obfione  to  render  ftdc«»»bl«thntali«ib»eiffalMlci 
khoitid  be  lilted  with  aatnanllc  bitiUMBU  for  rcgiilerinc  them 
dittarbaaoet,  and  arrangement*  Anidd  bn  made  lor  their  ttady 
and  comparison. 

Tub  Apex  of  the  Son's  Way.— In  a  letter  to  the  editor 
of  the  BulUttn  Attnmfmifm^  ?nS.  H.  G.  ma  de  Stade 
I  Bakbuyzeo  fay%  tliait  he  hat  deletaincd  the  apn  of  the  move* 
I  meat  m  nnr  tyatem  frMB  all  Bradley's  start  nf  which  lite  dta* 
[  tnncee  fioa  the  pole  of  the  Millty  VVay  are  IcH  Ihaa  50*.  In 
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th"  c«i' J i  1  lion,  he  nuule  iii*  of  ihe  method  e  nploye'l  by  L. 
.Sti-.i:  iju  jiiemf/ir  tin  ihe  clclctnitnatiun  of  the  movement  of 
the  *'ibr  vy^tem,  ia  order  that  the  two  resuUf  migl'i  («  siriclly 
comparable.  Prof.  U^tkbujKa  bu  ai^o  lepeaied  the  ulcula- 
doM,  mirig  ttiri  ia  ikc  lUMput  of  the  hea*<  n«  iIm  abow* 
but  with  Mfltlodf  not  esceeding  o  075.    Tile  int 

WCtlKx)         M  Ihe  portion  of  the  ajiei, 

k.A.  ^  36«\  I>«cl.  -  jO . 
Tb*  ircMlt  obuiiMl     tbe  seeond  ea}csl«li«i  ww— 

k.A.      Jfjo',  Dec!.  =  *4\ 
TtK  }>OMtioA  futioti  by  L.  StiBVc  wu— 

R.A.  »  S73''3>  Dcd-  =  *f  'i- 
Piof.  B^hvyaen  i«  at  pfonU  eoai[iied  in  (le:era{niDfi  ibe 
Rpes  from  lUn  of  tmmll  fvoper  tuMtoo  tn  the  Mitky  Waj. 

Tun  .  "K!?  IN  f  F  NfW  Sta»s.— In  the  cnrrcnt  ruii.l-er  of 
Pi<  .Vii,'u>  ]'ro(.  G.  Iloffmsnn  'umys  the  varioui  nf«  »'»r- 
rfiscijvefcil  since  lycJio  Hiaht'»  N«va  C.iSMrpeur,  nrii  tl;e  dif 
'ereol  ihcoru *  .1'Irarccd  10  sccouni  for  their  .T|i(Hrarircp.  He 
li  MdbMd  loindrne  the  views  of  ('rof.  ^^eeligrr,  .11.  or  ding  to 
wbich  ihc  iu<ltlcn  bnghlceu  tx  produced  l>}-  a  lieavcoly  bodjr 
tnieriDg  a  "comic  chmd"  ooiublinf  of  •paitely  disiribstcd 
nttttCf.  I*rof.  iJoRniiDP  ihipkf  tliat  all  new  *lafi  mn  be 
■  rganlcd  as  CHCPtialty  ol  tbe  lane  type  at  Ibe  variablct  of  lo^ 
l<mod. 
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r\K.  MA(:FAkl..\NF.'S  pajer  will  nut  fail  to  impresi  bio- 
l(i(;i»l>  ty  I  lie  >u(;j;txliv<ness  cf  «ijttie  of  his  speculation*  and 
with  ihc  imi  otlance  <jl  hn  olTseivationi.  Nor  are  hi<  (.i^ncliisioni 
limited  to  the  plant  h>lj(i(l«,  wbicb  be  dilcUMe^,  but  they  •ppl}', 
ihoui;h  Willi  certain  liuitatioM,  to  all onpHiuim  BeMiltioc  IfOU 
ieaual  reprMluction. 

f)f  course,  in  the  case  nf  hyl<rid«,  the  parental  characters  are 
often  very  diffrienl,  and  can  therefore  i/c  easily  reCDCniwrd  in 
the  ofl^ninj;,  wlirnce  the  cximinanon  cf  their  ch.iraclers,  in- 
cludtpg,  uf  cot^tiic,  ihtiir  nilDlile  acatcimy,  becomes  imj>:jitatit  to 
all  «bo  are  inwrcKed  in  the  pioblrais  of  reprtx^nciKin  For  in 
lhaeaaeef  fiitiao  of  reproductive  ccllt  of  the  mric  species,  where 
ibeporeiMal  chafactcn4iffcr  ofidi  very  tliebtly»  ii  ii  difficvli, 
and  at  iiiiM8impoi«ble,todi>iinguish  wbeihcvlbechanderittiet 
el  ibe  male  or  umaie  parent  predomiaale,  or  whdber  a  ooni* 
pleic  bleoding  ba»  lakcn  i^aee.  Theoretically  {terhaiM  we  aboiitd 
expect  this  blending  of  character*,  tot  our  everyday  experiokee 
brtof «  to  our  mind  »o  many  inniaocct  of  aloKXt  Baadttltrnled  io* 
tieritancc  iif  patt  inal  or  iiMiertinl  characteriitici.  ihal  we  are 
kornewhal  iirtjmiiccd  annin  I  a  conclusicn  to  which  Dr.  .Macfir- 
Une't  (jbvciv.iiiMDs  i  n  hyl»iid»  lead  hiu>,  and  which  oUi;lit  (!.|ually 
to  apply  to  ni.rin^I  <.ill«pring. 

The  stiiily  no  c(ouht  promts  many  dilTicilties,  which  are,  it  is 
(rue,  recucniscd  hy  the  .luthur,  but  <io  nut  seem  to  him  in^upcr- 
.itile.  Firi.:  and  fnremoii  we  have  the  v.iri.ibilily  of  whnt  nre 
a^ually  termed  true  specie*  :  and  the  author  is  catefiil  ty  point 
oat  that  "fi.r  hytnid  investigation  nnc  ihoutrl  be  n.:-niainicl 
with  the  parciil  in  JividmU  and  the  conditi  ms  under  whitli  they 
were  grown,  or  liy  to  chou-e  an  avcr.iyc  ^pecirnen  fnr  smdy." 
Bat  in  either  caae  erren  in.iy  creep  in.  For  if  one  of  the 
paienlf  ha*  varied  ahnorauilly,  though  some  of  the  nfr<pring 
will  inherit  todia  variation,  others  may  tcv<jr:  t«  the  more 
noraial  coadllton  of  Iheir  grand|>arcnls  or  grc.1'  (;r.tnd[iirenti. 
If,  on  llic  oilier  hand,  wc  choose  the  avera^  s|»cdnien, 
we  are  entirely  in  the  dark  as  to  any  special  variation  of  tbe 
parCStal  foim.  Nothing  >horl  of  selecting  nurmjl  individual* 
aa  parenli  and  exnminmc  all  or  a  large  iiumticr  of  the  hybrid 
offspring  wi.'ild  aflord  siilli:ienl  banii  fur  >ui.h  ciintl  t^ians,  .14 
the  auihnr  deilucc^i  from  hil  less  complete  ob  ervati  ins. 
Hut  Dr,  M.icbilaned  'Cs  not  evco  tiate  in  each  ca«e  whether  his 
obsertaiions  are  taken  from  tbe  pareots  tbcouelvea,  or  only 
from  aver.i^;.'  Npeciinen*. 

Tilt!  com!  II  ion*  of  gr<  w  ■  t;,  to  ,  i  i;  -  1  i  ly  .lfTt  ct  «orne  of  I  lie 
cbatacieri  which  the  aiilimr  tuu  thtwen  for  comparison.  The 
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character  of  leaves  for  instance,  especially  as  regards  iheii  tri 
pitakny  functicli!.,  can  te  ctmj  lcle'y  altered  by  Ihe  trealBat  t»i 
of  (he  >(jUDg  plant.     If,  ihcrtfoTC,  .he  numl)er  of  stuauta  per 
unit  of  surface  ar«  10  te  of  any  value  for  cuwf-aruon  cf  fcnm% 
bath  the  paratta  and  the  olUpriag  atau  be  taiatil  aoder  Mnilar 

'  caaditiDqa,  If  ibii  ia  sol  the  caic  we  ibaaM  eafcct  the  off' 
spring  to  leicvble  in  this  patticntar  that  parent  vUcb  vin 
grown  imder  eaadiiioos  most  rimilar  lo  ittdf.  K«r  4o«s  ike 
aaibor  fail  to  find  nidi  a  case.  Hti^Uum  SmJkritmmm  op* 
ptoachcs  very  nearly  in  tbe  nenibcr  of  stoinata  on  ihe  lomn 
aarface  the  cnadition  of  one  of  u«  parents,  //  ,c'-cn^ritim  ;  l-ot 
we  are  told  nothiog as  tu  the  cnndiMn  under  »:.i:b  the  parcr  - < 
or  offiprlni;  were  ie.ne<i,  and  'he  ti.iidtncy  to  ■•swav  toward, 
one  pirent  "  is  cxpl.iincd  by  the  assuirption  'hat  it  is  "% 
Biorpholopical  adaptation  in  the  hybnd  for  |  hysiological  work, 
or  IT)  the  true>'.  »eDve  a  case  of  p-hy^iological       ciion.  " 

Having;  thus  briefly  stated  some  uf  the  dilhculties  l/eieltiiiy 
the  jJi  jWem,  wc  may  state  that  all  hi>  ohtsct  vations  and  measn  t 
mcui*,  rb.wti  to  the  iue  of  the  pljsti 's  an. I  M.nrch  (jrams,  Itsd 
the  author  I'l  ihe  conclasi  n  'hat  plan:  hsbxid'.  at  least  «*rci 
hvtiii'i-,  are.  biiih  in  their  intnute  Jtruc'ure  and  in  iheir  |{enci:il 
life-phenomena,  inteiniediate  betwe.n  their  parent". 

I     TUis  Complete  blending  ta.  10  say  ihc  lea  1,  very  eatia 

'  ordinary,  and  «e  ate  leraptcd  to  4}ae»tioin  whether  the  anibor 
has  investigated  a  raRSeieat  number  of  tndivtdnali  of  each 
hybrid.  Surely  the  vaiiabilityof  hybrids  woetd  be  suffickot  i« 
supply  any  iavestigalor  witli  nvioeron  eiample*  which  wcrr 
BO!  in  eriiiediate.  The  onaairrily  of  tbe  o»)<cr%.->;i  in»  pulilieb«d 

j  make  ;t  imperative  that  some  iuilhcr  invc^ti^janors  should  he 

■  nmiefUkea  with  repaid  to  the  variability  of  bybtids,  a  factor 
te  wbiefa  sufficient  pfoaiincBoe  i*  not  given  In  the  pcaacu: 

'      Daiwln  insists  b'Xb  in  hit  "  Form?  of  l  !o»ci-     and  al  \< 

■  in   his  "('io>^  and  SoH-ferlilisition   of  ri.iriis,"  ojxin  ib' 

'  corrcspondct>ce  bclwcrn  the  crossing  of  di-;inct  species  aio 
Ic^iitmaic  unions  <d  dimorphic  and  trinT>rpb;c  be:eroai))<H| 
;  plant*.     Vet  from  l  >r.  Macfatlanc's  p.iper  ^^e  must  conchldcibat 
in  -rmc  respicts  at  Ic.ist  there  is  no  cortr>)ii  ndence. 

For  D.^rwin  stales  thai  though  "the  •ha|>c  .  f  the  stigma  and 
the  IcPK'h  of  piitil  lioih  vary,  csjiecia'dy  in  ilie  short  «tyled  form, 
I  I  have  never  met  with  any  transitional  staif-s  between  the  lw»» 
'  forms  in  ulanu  growing  iu  a  stale  of  nature.'    Now  the  difct- 
I  ence  in  these  forms  extends  also  to  anatomical  dcuils,  anab  a> 
ibesiieofihe  polirn  grain  and  ihe  tire  of  the  stigmatiie  bain; 
and  yet  tbe  bfTspring  will  all  rrsembic  eitbcr  oite  or  ihe  other 
parent,  and  thus  differ  radically  from  all  the  hybrids  w  hich  Dr. 
Maehrlaae  has  examined,  all  of  which  retnwm  forms  inter 
mediate  between  the  two  mrenis.  Dr.  Macfai  hmie  b  t>.  of  courtr 

come  across  some  exct  ptions,  bul  we  are  not  told  whelher  they 
are  merely  iridividaal  variations  approachn  g  one  or  ■  ihcr  c>f  the 
parent's,  snth  .is  »c  should  exjiect  to  find,  or  whether  in  llu 
production  of  the  hyl'ii  i  there  w.isalwass  a  ttndcr-  y  toappro^i 
mate  tlie  male  or  female  form.  Wliichevcr  be  ihe  case,  the 
author  is  of  the  opinion  lhat  the  niimlx  r  previously  asserted  lo 
diverge  lowarils  one  of  the  par<-n;»  hxs  been  considcrnbly  rner 
esunmlcil. 

I  he  aul bor  s  contribution,  however,  to  the  invcii  ij^aauti  »iwl 
disfuvviun  of  graft  bybiiiis  is  entnn.ely  valuable,  and  we 
canout  hcip  wubing  ihat  he  had  found  more  similaiity  in  the 
characters  of  graft  and  seed  hybrids.  WV  led  cmvinced,  iba<tgh 
weshonldairt  liketoimpu|;ii  tbe  evideocc  brought  forward,  Ihal 
the  latter  does  not  represent  the  avenge  condiiioa  of  the  sirac' 
tare  of  plant  hybrids,  but  that  there  mast  be  mora  vaiiatien  m 
their  ch.iracters  than  the  author  ha*  found  in  the*pecim«ni  he 
was  enabled  lo  eiamine,  especially  mere  Variation  towards  one 
or  other  of  the  parent  forms,  though  we  should  not  expect  it  to 
be  so  prenomoed  as  in  tbe  ease  of  graft  hybrids.    F.  R.  W. 


CQMFULSORY  LAWS    OF  ERROR  IN 
DRAWING. 

Pi^ai  <v  the  i'htnomtna,  uiih  ExjmfUs. 

'"PIIF-  nbjrct  of  the  follfiwing  paper  is  to  present  1  be  fact?  imbf 
briefest  nnd,  it  is  ln)|sed,  the  plainest  pos-ildc  mar<ii<-i,  li  r 
the  piir[iose  of  cillirg  aitt  tition  to  pbeiir  mcna  connected  with 
ihe  art  of  drawing,  or  dejiicting  form  in  ouilinc.  It  isloprovc 
lhat  crior  made  in  such  drawing  comes  under  ihe  dominion  cil 
nalural  law,  or  con  piilsion,  ami  Is  not  ibe  result  of  individosi 
miscoiiccpiiou  of  liuih.     1  he  )dienoB)er»  are  altogether  dimsct 
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from  inifllccttial  sftltade,  the  ktellitent  uA  ihe  doll  befa^ 
iH|iully  liable  to  comout  thccnoniaim  fornn  whicb  will  here- 

alter  be  specifKrU. 

Cunticlcintion  wit)  Sr*t  be  given  (oiIm  exUteacft  of  gtiuru! 
taws,  of  which  there  appear  to  b«  three,  so  strongljr  imiked  a« 
U>  alafld  clearly  tli»tint;»i«hab;e  at  inclodid);  in  thenuelvcs  (he 
minor  manifestations.    Tncsc  U*»  are  as  lollows  :  — 

1 1)  There  is  a  g<^ner.il  law  making  ui  funil  imcntatly  incajiabic 
of  drawing  in  }>er-pcc:ivc.  It  iv  a  ra  lital  con.lilion— not  of 
icnirance  of  the  laws  of  perspective  but  of  aclivc  negation  of 
ihcm.  Ii  i«  a  natural  ncccfiity  to  show  by  the  airani^'-tneiit  of 
lir>es  (he  c»act  contrary  lu  true  pcr<pe  !  ive.  I:  i  .  in  i  i .  nt,  nnd 
exiitc  long  after  correct  knowlc  lge  of  ihe  true  airangement  of 
the  tinea  i>  a(i|;iireil,  and  the  eiior  ii  always  liable  to  appear  on 
any  occasion  of  fori;elfulne»i — shal  is  to  say,  when  drawini;  is 
nnl  done  *  ith  the  true  principlef  iametliatelr  in  mnembrance 
IB  itw  mind.  It  is  peicei«abl«  in  the  fi>rn>  of  direct  div*r^cti(^ 
oriiiMa(p«nIlvliaMiMtt)  which  in  penpeetive  should  rMnntyyt 
to  ihcir  vmniibmg  pg«m. 

(3)  Another  fjeneiat  taw  is  •  tmtural  incapacity  to  erect  a 
(Moper  perpendicular  for  an  object  unles>>  the  saiiit:  occurs 
close  on  the  line  of  direct  ^i^'^'  (forward).  If  the  pcr- 
peiidicul^ir  be  »i:uate  Islerslly,  and  eipecially  if  it  be 
■hort.  It  ii  liable  to  a  dcAectiuo.     This  deRcction  occurs 

10  the  foil  twint*  manner :  —  if  the  name  be  on  the  right  hand  the 
lit^:  inclines  from  i'.i  toji  low.irJs  the  central  line  of  ^ight  (fur- 
ward)  ;  its  foot  is  ihcref  irc  ne.ircr  this  central  line  than  its  lop. 
On  (h?  Icfi  liinil  the  phenooiena  are  directly  reversed.  This 
■■'fit  ftLcars  whether  the  perpendicular  be  the  obviou*  physical 
lo.oer  line  of  »  ilid  or  whfiher  it  be  the  ic'cijral  linvisiblc) 
line  of  any  such  '«olid  or  of  a  ilrawn  figure. 

13)  The  next  gL-neral  law  is  lessdis.incl,  but  sliil  abun(>anlly 
(Movable  on  lest.  It  aflecis  thiw  lines  which,  being  in  right 
•lui'les  to  the  otiscrver,  lie  laterally  to  bia  ;  that  'ii  to  ^ay,  if  a 
liocof  the  surface  (horuoaial)  o(  a  figaro  occur  oa  the  rii;lit  or 
l«fi  hud,  al  a  little  distance,  (he  line  is  not  drawn  with  pcf- 
«pecij«e  incliBation  to  the  txtHitktHg  p»i$u  in  front  o:  the 
<>MCfTer,  bvt  it  drawH  at  a  pttftuJuiiittr,  or,  as  ii  evident,  in 
»tt<di  a  mantter  as  wo^ild  be  the  true  fact  of  iu  direction,  v»iii  of 
the  influence  of  perspective.  That,  if  a  tquara  lie  two  or  three 
feet  to  right  or  left  of  the  draughtsnto,  tno«e  two  *ide»  of  it 
which  are  the  side*  rectilinear,  not  Mde«  parallel  to  the  baic  of 

11  e  picture- plane,  are  drawn  as  (wo  porpaodicalan,  while  they 
>houl<l  l>«  converging  lines  tnwardii  *  point  whidi  leads  thetn 
<liagonaI-»ise  across  the  pa^>er. 

These  brief  pr  rticulais  arc  intended  Io  give  an  account  of  the 
priiDary,  or  general,  law;.  All  other  manifestations  are  de- 
•  Uiciblc  from  ihem— that  ifs,  in  every  case  where  a  special  aspect 
of  4  6giire  draws  oat  its  »r«Tial  error,  this  is  «cen  to  have  i!<^"rij;in 
iti  one  or  other  of  the  ;  lin  (  ;iri:i  -uy  law*.  Krom  tli;  ji  i;;;  I 
now  procecti  to  iliuMiJ>i<.  uiih  c^^ainplcs  selected  lii<ii  Wirec 
figures— :he  cube,  the  pyramid,  and  the  hexagon — instances  of 
>>t>«cial  error.  Other  geometrical  fifuxiii  may  at  a  future  period 
lie  tikewiie  itlnstraied,  but  the  intention  ii  in  (hti  pnpei  only 
to  hiMch  (he  anbject. 

Tkt  Cute. 

It  ia  in  ail  catet  anumsd  (he  object  Uei  on  a  table  before  the 
obieirer. 

AwMm  i.— I.ct  the cohe  be  placed  on  the  right  or  left,  and 
wink  two  pl.anct  parallel  to  tne  pieture-plane,  two  in  right 
nnglet. 

£mr  I.— The  perpendlcalart  will  be  inclined  at  ladlatnts 
npwntdljr, 

£rt»rX — The  3  perspectives  visible  will  diverge. 

irwr  J.—Oj  these  will  \k  neutralised  of  perspective,  and 
the  tnle  perpcndicubrs  be  inclined. 

Pi'tr/Uti  2. — t.ct  the  cabe  be  situate  anglcwise  on  the  direct 
line  of  sight. 

F.rrDf  1.  —  All  6  perspectives  to  right  and  left  diverge. 

Errar  2.  —0(  the  lop  is  diawn  as  a  i,/uart. 

/',fsiis-'n  3  —  Poise  the  cube  on  an  edge,  lo  that  one  plane, 
r'  -.'  ill tMctly  balanced  on  Its  corner,  ii  in  the  direct  front,  and 
pi^ralicl  to  picture-pl.ane. 

Error  1. — The  prrspcclives  3)  will  diverge. 

Error  Z. —  t  he  si^uarc  of  the  ftont  plane  wilt  be  Coahitcd  as 
rheoihoidaL 

P^fimt  4.— Still  having  the  cube  poised  on  nn  cdige,  let  k  be 
turned  so  tnat  three  faces  are  seen  at  one  time,  and  It  pitaants 
peiepectivca  In  9  lines. 
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Kmr  1.— AU  the  pospcctif e*,  in  grovps  of  3  endl>,  for  c«ch 
plane,  will  dimge. 

Tht  Pytamid  (Stju  n'  ■■■ 

/\>  ilijH  I.  — Let  the  pyramid  lie  exactly  in  front,  parallel  to 
the  picture-plane. 

Err,!<  1. —  I'hc  two  ]'jri.!lp!  p»!^p<i  of  ?hc  square  b.-w^,  entent?- 
in,;  in  right  angles  fro  .1  ili<-  <;)(•,  imI)  cUvrrge. 

Erii'i  i  —  The  further  suie  of  the  pyrami*l  will  thus  be  longer 
than  the  nearer  siile. 

2. Let  the  pyramid  lie  on  the  muc  spot,  but  with 
an  aitgle  presented,  eo  ifwt  the  tides  of  (he  squftte  extend  in 
equal  angle*. 

Z-Vror  I, —If  the  view  of  it  should  be  i*«mctrical.  Or  the 
pyramid  the  ]>eripcclives  will  be  shown  diverging. 

r.'itiwn  3  —  Place  the  pyramid  point  downwards  (owaids  (he 
observer,  in  front,  aod  with  one  aide  Car  n  base. 

£rw  (.—The  two  ptnllel  tetiring  lines  of  the  incluiei)  rtal 
hate  will  «h>w  divergence. 

Eri.'r  2  -Consequently,  the  ftitlher  line  of  I>asc  will  l»e 
longer  than  the  neaier  an  i  u(.H)Ci  l  i  :his  sloping  sqiiiire. 

l\>,i:ii-u  4.  riace  the  pyramid  so  that  it  still  lies  on  a  s-dc  for 
a  base,  but  in  front,  and  the  apex  and  the  central  point  nf  a  tide 
of  the  real  base  aie  on  a  line  parallel  to  picture-plane, 

A'tit  1. —Tiie  apex,  which  should  ibu*  lie  boriijntaily  1.- k 
with  the  central  p  >!n'  nf  that  line  of  leal  ba*e,  which  touches 
'  the  gKiuml,  will  1.  .vw  (hni line.    The (nic rclatioa  to 

ccniral  p  >iiit  icivcn  is  cicver  seen. 

Err*r  a.— Such  penpectives  as  ocmr  will  ditrerg*. 

Tkr         ; . 

i'»5ilh^n  I.  — Place  a  soli<l  he)i^|.:  >ri  upright  in  the  exact  f:onl 
I  ol  olnerver,  with  two  plane^^  ij  iliIIlI  lo  [.  cture-planc. 

En-fr  1. — ,\;i  perspectives  of  ilis  pAiailel  sides  will  diverge. 
Etrji  1-    Ci>nsequently,  ihc   two   parallel   lines  Onl^fsl) 
which  connect  opposite  auglcs  of  the  hexagon  will  lute  tiHr 
perspective. 

Pi/iUwH  2. — Place  Ihe  heang^  on  a  side,  so  that  its  'tnts,  then 
horisontal,  «e  pscBlIclto  pidnrc  pbine  and  the  object  isiri  a  lat- 
eral  sttvnlion,  or  not  in  fmnL 

Brrtr  I.  The  end,  which  is  wm  a  nlnoe  in  right  otule-,  w-ill 
show  the  integral  connecting  Ibiet  between  top  and  iD  iom 
1  anglei  h-jnini.',  becante  these  are  essentially  perpendicular  ; 
therefore  the  pcrpeodicnlaritf  it  diitorted.    (General  Uw  i.  / 

Ei/jr  2.  —  The  line  (inlrgril)  connecting  the  two  angles  nnd- 
way  between  top  and  nase  line  of  this  plane,  and  whicli  s'.ould 
be  of  cunrtc  furaUtl  to  these,  and  partaliing  of  their  per>p«ctivr, 
wilt  have  a  coane  diagonal  (o  them,  always  dcflecied  down* 
wards. 

Ar^'ff  .V  — The  lines  which  indicate  the  further,  or  ut  scon 
plane  of  bcxigon  will  shaw  exact  conformity  to  ibis  eiror  ;  also 
diverging  i:cr>pcctivc. 

I'oittifot  4.  —  Place  the  hexagon  again  laterally,  with  il»  «  i  d  as 
a  front  plane,  and  ■  side  on  ihc  ground,  (he  dircMioa  of  the 
object  beiui;  iii  .\due  reclilinear  line. 

Error  I.— The  perspective binsvill be lue((Beaenlhiw 3)  and 
(he  lines  traced  as  pcrpeodiealaii. 

Errwz.^it  these  will  indicste  dhre^^nce  ia  place  oi  con- 
vereence. 

Err»r  3.— The  plane  panllel  to  picture  plane,  and  es«i)  lally 
void  of  di<i(ortion,  will  be  neverthelets  distorted. 

I\"  tti<  It  3.  -  Place  ihe  hexagon,  still  rettiDE  on  a  tide,  fo  that 
its  lilies  t:>ke  a  diagonal  line  with  regard  lo  a  line  parallel  Iu  the 

picture  |tl,iiie,  and  it  must  be  in  front. 

f.rii-r  1.  —  The  di'-iilacemeni  of  the  integral  periirndiculsr.  will 
occur  111  the  end  planeF,  as  it»  Error  1  of  I'iMnlion  2. 

Rri  ci  J.  -The  Krror  2.  in  l',.«iiinri  .;,  will  he  repealed. 

Error  J-  —The  perspectives  will  diverge. 

AnTUdK  L.  IlAiiUON. 


TJIE  DLrAinWfEXT  OF  SCIENCL  AAU  ART. 

^PMI-:  fortieth  Rcoort  of  the  Deparimeni  of  Science  and  Art 
ha'  )ust  been  'ittoed,  and  is  of  a  highly  iMislaietory  charac- 
ter, h  roin  it  we  Icaio  that  in  189a  there  w««  a  very  large  in< 
erease,  not  only  in  the  niunber  of  students  atid  d.^'^et,  but  alto 
in  the  imntber  of  schools  or  separate  institutions  in  which  tcience 
is  tatigbt.  The  nnmber  of  classes  in  difTetcnt  biaoch.i  of  science 
in  1893  was  io,3S*,  as  agpdnak  S«s6S  in  the  pieoedisg  year,  and 


Digitized  by  Google 


404 


NATURE 


[August  34»  1893 


the  number  of  pupils  under  intliuciion  :iUu»t;<l  reuuik^ble 
increas*  of  32.C02,  the  totalu  for  1891  and  189J  betr,|{  respec- 
tively 148,408  and  180,410.     The  number  of  examinBlion 
papen  worked  was  ao3»J47,  and  the  number  of  individual  1 
eiaadiices  108,858,  to  IImm  WM  aa  aveia^c  of  nearly  two 
piipen  for  c«^i  *iu4citt.  The  great  est  number  of  papcn, 
iftoS'i  WM  worked  in  niBlheiiMlict.    In  phyiio|;raphy,  21,944 
papers  were  written,  and  in  theoretical  inorfjanic  chcmitlry, 
Sl,578  papers.    The  lowest  number  of  candidates  were  pre-  , 
lenled  in  mineralogy  and  nautical  astronomy,  the  number  of 
paMra  woikcd  in  these  subjects  being  119  and  141  respectively. 
With  regard  to  the  extent  to  which  local  authorities  are  devoting 
funds  for  the  purposes  of  science,  art,  technical,  and  manual  in- 
■  !riiclion,  it       rppnTlft^  (hst  "Of  ihe  frirtf  nine*  Cfiitiiri'-.  r.f 
t>itjr.(Lt'>  in  !MiL;i."iini  1 1- \^:f;  1'.  in;^  M-.inrniAiih  ,  fiiriy-K*i>  tow 
(;iviri(:  the  u  liole  of  tlie  residue  to  technical  educatiuti,  tkhiie  ilie  . 
ri  :!iair.in^;  -tven  are  giving  a  part  of  the  amount  ;  and  of  the  t 
sixty  one  councils  of  county  borough",  6fiy  are  <trvotin^  the  | 
whole  of  the  residue  to  the  same  purpose.  ar  J  ten  .ire  lev niini; 
a  part  of  it,  no  decision  having  yet  been  ai>ivt.U  at  jn  Uic  ca>c  ^ 
oi  Great  Giimsl>y  w  tneh  it  may  be  mentioned  was  only  con-  1 
»iituled  a  coiuity  borough  on  April  1,  1891 ).    Of  the  councils  t>f 
thfitixtccDCoaiMwacttiil  ooanij  horoa0»  of  Walm  and  Mon- 
mouth, to  which  Ihe  Wdsh  Iniermcdiaic  EdtMatioo  Act,  1889, 
applict.  firtecn  are  applying  the  whole  of  the  rttldve  to  the 
purposes  of  intermediate  and  technical  educatioD,  and  one  a 
part  of  it.    ('ontrtbalion«  are  also  made  oat  of  the  rates  under 
the  Technical  Inttroction  Act,  1889,  in  the  cace  of  seven 
counties  and  county  boroughs  in  Wales  and  Monmouth.  .\s 
regards  Scotland,  so  far  as  returns  have  been  received,  the  whole 
ol  the  residue  fund  is  being  applied  to  technical  education  in  | 
llic  case  of  twenty  counties  (out  of  thirty-three)  and  sixteen 
(  •t'j'h-  rimt  pnJiri-  MirK'tt  ("tit  f>f  tS7'.  w^tile  v.x  cr>«nl and 
iliiii)  n;nc  liiir.^li^  .ird  ['-jIivc  l-ur^h-  .ire  >;ivin,;  |;.ul  ul  it  Il>  the 
•■aiiic  puri'.i^c,    1  II  the  tsBiaiiuler,  tin;  !r»«jiitiiy  n\   the  local 
authoriticb  r  ■  lievoting  the  residue  to  the  reliei'  of  i  itcs,  and  a 
>mall  prop.jilKjii  uf  them  have  under  coneidciaiion  the  question 
of  applying  the  money  to  teclinic.il  i-  lut  iti  ^n,"' 

In  Conclusion,  it  is  pointed  out  th.ki  "the  opporlunilies 
afforded  to  people  engaged  in  all  branches  of  indnalrjr  for  ac- 
qairiDE  a  knowledge  of  much  whidi  is  closely  ooDBected  with  , 
their  daily  work,  tat  which  cannot  be  ahtainod  in  the  factory 
or  woikiBopv  an  conttaatlr  increaamg.  The  nranicipal  aehool*, 
which  are  steadily  growing  in  number  and  effidenqr  in  alt  parts 
of  the  cotuitry,  must  be  of  great  service  in  lhi«  connection. 
Further,  in  pr«i{n(rtioo  as  locu  interest  is  developed,  and  em- 
ployers show  that  they  value  sound  scientific  instruction  and  art 
leaching,  the  effectiveness  of  these  schools  will  be  promoted 
Dut  w  hether  the  income  of  these  schools  be  derived  mainly  from 
local  or  Imperial  sources,  it  is  essential  that  t^e  Cfusi^e  of  in- 
struction adopted  shall  be  well  adaj'^ed  to  ;!  e  nct  cl  i  of  llie  town 
<ir  >'.i.slricl.  The  more  fully  the  cdm  i'i'  r.:il  w  lf-ire  t  f  the 
•  tudent*  lakes  the  first  place,  and  the  mere  earnmi;  <ii  <;  ivun- 
ment  grant's  the  seomd  plsre  in  the  new  Municiji.T;  sthi>oi»,  tlie 
more  cert.iinlv  »i!l  ihoy  fiiUil  thi-ii  iili]cct. 

It  is  cleat  iroin  tliii.  tlu:  the  DepaKiiivnl  doirc*  to  stamp  out 
ihe  system  whereby  science  classes  are  "  farmed  "  by  teachers. 
I'be  acquisition  of  knowledge  i»  rightly  regarded  a.s  the  pro^r 
goal,  not  the  mere  oblainioc  of  a  ceitilicaie.  The  technical 
tnstraclioo  consBsfttces  of  lome  of  the  county  coundb  would  do 
well  to  bear  thia  and  the  fiillowii^  admonitiaa  in  mind: 
**  Without  a  soQod  foundation  of  general  edncalloa,  the  highest 
scientific  training  cannot  be  imparted  ;  without  a  sufficient  sup- 
ply of  teadma  with  adequate  salaries,  who  are  not  overworked, 
and  «hosot  merely  know  their  suhjcci,  but  know  how  to  leach 
il,  a  considerable  part  of  the  money  expended  on  the  encourage- 
ment  of  new  forms  of  edncation  moat  be  wasted." 


EUROPEAN  LABORATORtES  OF  MARINE 

BIOLOGY. 

\  I  i\KINIi  laboratories  are  now  rect^ni'sed  as  cfentiii!  to  the 
*  progress  of  biology.  The  fjcilitit-  they  iillei  ihL-  l  ulUcfur 
.Tnd  the  ins'e!>tigator  cannot  be  overrated,  aud  it  wuuld  be  aa 
ctccllent  thii^  'f  m>tuut:<}os  could  be  conducte<^  on  similar 
line*  in  every  liiaiich  ul  science.  Mr.  Bashford  Dean,  in  the 
AmiricaH  JVaturahst  of  July,  givcsan  Ulualraled  dcscri)>lion  of 
in.irine  laboratories  in  Europe,  which  it  ao  interesting  that  a 
large  portion  of  it  i;,  fierr  re|-rinted.   Th*  deacriptloB  of  the 
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Marine  Bioloj;ii.ai  Siatisju  riyt»u-ii)i)  a  uiiii'.ted  cwitji^lo  she 
fact  that  a  detailed  account  has  already  appeared  in  these  columns 
(vol.  xxxviii.  p.  198,  1888).  Mr.  Dean  prefaces  his  report  as 
follows : — 

"  In  every  country  the  marim  lahanlOTy  haa  bneoue  a  aeed 
of  the  student  of  biology.  During  hi*  winter  stnAea  ia  rtic 
univerMty  it  Mrvts  to  provide  him  with  well ■nresemd  malciial, 

often  with  living  forms  which  he  may  himself  prepare  according 
to  his  wants;  in  summer  it  gives  him  oppoitunity  to  see  and 
collect  his  study  types,  and  utilise  with  piofit  and  without 
physical  discomfort  abundant  material  lelating  to  hit  Studies. 
To  the  investigator  \ht  mnrinc  laboratory  has  become,  in  the 
broadest  sense,  a  uii;\erMiy  He  may  there  meet  the  repre- 
■:en'r.!ivp  students  of  far  and  wide,  fellow-woikcr*,  perhaps,  in 
tVie  very  line  of  his  own  research,  and  must  himself,  unknow- 
ing!), leach  and  learn.  He  find*  out  gtadiially  uf  rrcent  work, 
of  technical  methods  which  oltcn  h»]  ;  '-n  nn  -t  ]  t  r  iner  t  to  his 
present  neefU.  He  may  canyon  i^  wr  r  I.  cpm-:  ly  .t  nl  t  h' )i  onj^h- 
iy  :  hi=.  woiki  of  relurerv-C  ite  .t;  liiunl  :  he  hrr*  the  ino\t 
nctcasjty  cotuit'tt  in  Mroiking— iiic  feeling  oi  phyiscil  icst,  un- 
troubled by  the  rigid  hours  of  demonstrations  and  lectures. 

"  The  importance  of  the  wuri(  of  the  marine  laboratory  bat 
been  keenly  appreciated  in  lercirai  COMMrica,  and  it  ia  noic- 
worthy  bow  large  a  auiber  of  the  orlgiDal  zeteardici  fm  •( 
prcaeMceodncud  at>  nrnpen  material  Cram,  these dbtrtbnting 
cemreaof  biology.  At  the  pment  day  the  entire  coast  line  of 
Europe  has  beeOBSe  dotted  with  to(>lrri:if  »1  stations  great  and 
inuill,  grown  out  offbe  retonrces  g:-int:;r'.  societies,  private 
individuals,  or  govetnmcnW— perhaps  by  the  combined  efforts  of 
all.  It  is  a  matter  of  great  interest  to  note  how  thoroughly  the 
marine  lal)oratoiy  system  abroad  had  become  n  part  of  every 
grade  of  biological  work.  The  student  in  a  small  univemity  in 
the  inif-ii  r  of  France  receives  his  fir-t  le^^ons  from  material 
sent  remi'.TrK  from  KoscofT  or  llaryuls.  lie  examines /r'riWjf 
sponge*,  liydroids,  lucernarians,  penrjaiulnl-,  tterncs,  Lfxoiotua, 
Cematu/ii,  auA  Anif'hii>xu$.  In  Munich,  hmnlrcilv  of  miles  from 
the  sea,  is  another  example.  Prof.  Richaid  llertwig,  by  the 
:\\'\  oliiiflitii.ll  from  N  ijili.'-,  demonstrates  the  larvalcharacter 
of  ascitiiarii,  or  the  feUiii^ation  of  the  egg  of  the  sea  urchin. 
F.very  group  of  European  univcisities  seems  to  have  centmlited 
its  marine  biolo|:ical  work  in  a  coovcnient  locality,  and  ihia 
branch  of  thdr  ncnda  it  tupnorted— and  ia  well  Miw«tcd-~c*'« 
in  countries  wheae  finandal  resources  are  moat  nmltcd.  The 
iuspanaiioeof  thb  woik  is  felt  to  such  a  degree  that  it  is  not 
from  feaaODi  unselfish  that  universities  have  united  in  their  sup- 
port of  a  ttalioB  like  that  of  Naples.  This  haa  become  liteially 
an  emporium  cosmopolitan,  bringing  together  side  by  side, 
perhaps  not  unnaturally,  the  best  workers  of  many  universities 
whose  observations  upon  the  best  material,  iharpened  by  dis- 
cussion and  criticism,  are  ;  c rininly  fending  to  become  the  most 
accurate  and  the  mo^i  foutful  ;n  llieir  itireclion  ntp!  usuhs. 

"  It  is  tr.rni  sir^:-,il.ii  :!i-it  (creign  countries  arc  unijneN'ifn- 
intf  y  lil'i  r;:!  ;ii  '  i.e  ?ii;i;  ort  ui  fure  biology,  and  in  the  »uik  ol 
ivi.irini:  bi,T  :on»  the  lernieiicy  is  becoming  less  and  leas  on  she 
|!att  (  f  i:iorey-givers  to  ask  how  many  fi>h  will  be  hatched  to 
hec  me  hjod  material.  Public  interest  has  been  gradually  com- 
ini;  to  Redirected  to  the  general  laws  and  the  problems  of  lifo 
and  heredity.  Thia  has  well  been  a  hopeful  »igD,  and  the 
European  biologisu  are  D«l  hnckwaid  ia  esaphaeisiag  the  in. 
poriance  of  their  studies.  Piol.  d«  Lacase.Diithierf  doca  not 
hcsilatecsen  to  prapitlatt  Ihe  praetlcal  Cerberus,  reminding 
him  how  oftca  'tacts  have  heea  fiwnd  at  every  step  of  science 
which  were  valueless  at  their  discovery,  but  which,  little  by  little, 
fell  into  line  and  led  to  applications  of  the  highest  im]>ortance — 
how  the  observation  of  the  tarnishing  of  silver,  or  the  twitching 
1^  of  the  frog,  was  the  origin  of  photography  and  telegraphy- 
how  the  purely  abstract  problem  of  spontaneou-  j^ener.itinfi  gave 
rise  to  Ihe  antiseptics  of  surgery.'  " 

Beginning  wilti  the  in.uini  lafcnratoiic<;  of  Frn.ee,  Mr.  Dean 
says 

•'The  ctKleil'led  sea  coi^t  h-vs  ever  heen  of  tl.t.-  [;tt.atesl  .lid  to 
the  French  itudcnl— .lion^  tt-.e  enmc  nonhcrn  tou-t  the  channel 
is  not  unlike  the  Ilaj-  ul  1  undy  iu  the  way  il  sweep-*  the  waters 
out  .It  the  lunar  tides.  The  rockt.  on  the  coast  of  Brittany, 
massiv«  houlilcrs,  wept  and  rounded  by  the  rusihing  water*, 
will,  at  these  iiiiie>  In  come  exposed  to  a  depth  as  great  as  40 
feet.  This  js  the  harvest-time  of  the  Collector  i  h«  la  caaUed 
to  secure  the  animals  of  the  deep  with  hit  own  band,  t»  take 
them  carelully  ftom  the  rocky  crevices  whet*  ihm  would  ever 
have  avoided  the  eollcctii«  dredge.    Fnia  eailiett  tiaica  Ihit 
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region  has  bsen  the  field  of  the  naturalist.  It  wii  here  that 
Cuvier,  (luring  the  Kei^jn  of  Terror,  iniHe  his  ■^uxjirs  on  marine 
invertebrates  which  were  to  precede  hi-.  "  K  ,;iic  .\:iini,il  '  l  lic 
extreme  wes'.etnmosi  promontories  oi  Uu:;aji>  li.ive,  t«f  the 
last  h:»lf-c?ntttry,  been  the  »uinmer  homes  of  Qa^ircfaucs,  Co»te, 
AadiMiio,  Milne-Edwanll,  ami  dc  Lacizc  Duthicr-.  Co«te 
created  «  labonton  at  ConcarocAU,  l>ut  this  ha«  come  ii>  be 
devoted  to  praetictllitb  cultural  and  U,  at  the  present  day,  of 
little  aeieniiEc  interesi.  It  b  owing  to  tlwexertiom  of  Ptof.  de 
Laicaie^Daihierj  of  the  Sorbonnr,  ibat  the  two  governiDent 
atatioaf  of  biology  have  since  been  founde<l.  The  first  w  <% 
eatablilbed   at    RoscofT,  in  one   of  the  most  aliraciive  and 

Smumlile  collecting  regions  in  Hiittany,  aod  hM  contiDucd  to 
gfow  la  iaiiMMrtaBee  for  the  la&t  twenty  ]rMia.  At  lUtnatioo, 
oowever,  coald  be  serviceable  during  summer  only,  it  gave  rise 
to  a  smaller  dependency  of  the  Sorboiine  in  the  »ou(hern- 
most  |Mut  of  France,  oa  (he  Mediierraneant  at  BanynU, 
which  had  the  additioml  advantage  ef  a  Meditenanean 
fauna. 

"To  lhf<c  French  stations  should  be  addcl  that  of  I'rof. 
Giard,at  Wimcreaux  near  Houlogne,  in  !h«»r;ch  collecting  funnel 
of  the  Sirnii*  of  Daver  ;  that  of  Prof.  1  i-^i^r  a  Cette,  not  far 
from  Bjnvals,  a  dependency  of  the  Ununj^iij  of  Monlpelier  ; 
that  of  Marseille«,  and  the  Kjwian  station  at  Ville- Kranche, 
near  the  Italian  fruatier.  Aiiinteretiing  station  in  addition,  i* 
tliat  at  Arcadionnear  Birdeawi  fgnndcd  by  :i  I  caI  scientific 
iociely,  ai»d  bavnui  at  iti  command  the  collect  iiii>  r<!soarcet  of  a 
anall  inland  tea,  famous  foritsoytter  cnltnic.  Smaller  stations 
are  not  wanting,  as  at  the  Sables  d'Otonne. 

"At  Rr»coflr  the  laboratory  building  lo  iks  directly  out 
npon  the  channel.  In  its  mam  room  on  the  ground  Hoor, 
work  places  prrtitioned  off  for  a  dozen   invcsligalotii  ; 

Ihi}  on  the  oi  i'  :  jr.  1  leads  to  a  large  glass-walled  aquarium- 
room,  while  (jn  iht-  o^hcf  r>[  i-n«  directly  \<>  adjoining;  build- 
in;;*  wh  ■:))  inciii  )l- lu  li^in^  q  iartcr-.  a  well-fumishcd  library, 
and  a  lahiratory  for  elementary  students.  .Surrounding 
the  building  is  an  atlraciive  garden,  which  gives  one  any- 
thing but  a  i'lst  idea  of  the  barrenness  of  the  soil  of 
Rrittan).  Kinm  (he  sea-wall  of  the  laboratory  one  looks  out 
over  the  ruck>  iJiat  are  becoming  exposed  by  the  receding  tide. 
A  strong  enclosure  of  masonry  serves  as  a  vivier  to  be  used  for 
experiments  sa  well  as  to  retain  water  for  supj^lyiog  the  labor- 
aterf»  The  ttudeMs  ate,  in  the  main,  thna*  of  the  Sorlionne. 
and  nfe  noder  the  diieetion  of  Dr.  Piwdio,  their  wmUrt  Atm- 
ttnnat,,  They  are  given  ercry  opportvaily  to  tike  part  in  the 
collcctiiw  eicurslons,  freqaently  made  In  the  laliaintory's 
•mall  sailing  vessels,  among  the  rocky  island.s  of  the  neighbour- 
iog  coast.  Strangers,  too,  are  not  infrequent  and  are  generously 
{ranted  every  privilege  of  the  French  student.  Liberality  is 
one  of  the  characteristic  features  of  Koscoff.  The  stranger  who 
writes  to  Prof,  de  Lacnze-Duthiers  is  accorded  a  work -place 
which  entitles  him  gratuitously  to  every  privilege  of  the 
lahrvratory  ■ -hK"  inicrn-ic:ii-f ,  hi's  rf-agents,  even  his  lod<jtn(j- 
rooni  -ifmuld  .t  |  !,ii:c-  Ih-  v.icant.  It  Seems,  in  f.icl,  t  i  be  a 
point  of  pride  with  i'luf.  Laca^e  that  the  stranger  shall  in-  u  cl 
corned  to  Roicoff,  and  upon  enteiing  the  laboratory  li>r  ihc 
first  liooe,  feel  as  much  at  home  as  if  h;  had  bten  thrre  .i  week. 
He  Bnds  his  tabic  in  onler,  hi^  misioscripc  awaiting  liim,  ;in<i 
the  material  for  which  he  had  written  displayeJ  iii  sUlcly 
array  in  (he  glass  jars  and  dishes  of  his  work-place.  So,  too, 
he  may  have  been  ascigned  one  of  the  large  aquaria  in  tUe 
glaas  a^inariom  room— HBBisive  stone-base  stands,  a^mted  bjr 
a  eonsiant  jet  ,  of  sea  waiter.  He  finds  a  surprtsing  wealth  of 
materia]  at  KoacnlF,  and  hi*  wants  are  ptentifnll j  and  promptly 
tnpplied. 

"  At  Hanyuls,  (he  secnnd  station  of  the  Sorb-jrine,  the  hnild' 
iags  are  less  imposing  (iLm  th^ic  uf  KoscniT.  It  is  j  plain,  three* 
storev  building  facing  the  north,  at  the  edge  of  the  promuntory 
which  •-helters  the  harbour  of  Banynls.  The  vivier  is  in  front 
of  the  s'.alion,  behind  is  a  reservoir  cut  in  the  solid  rock — 
fcci  iving  the  water  of  tin.-  ML-diterraoean,  and  distributing  it 
thrijiij;hr)iu  the  btiilditiR.  On  the  fir^t  ?tvnx  is  a  lar»;e  aquar- 
ium room  lighted  by  elcctrici;y,  well  siipplii:d  with  t.ink--,  an  i 
liccorati-ii  with  slatunry  j^ivcn  l>y  the-  .\ilmini-<tr.i-ion  .jf  (he 
liciux- Arts.  Tlie  l-iu^t  (j!  .\i.ij;o  'Kcupics  .in  im[)ij;t.int  place, 
as  the  laboratory  h.is  been  nnim-i:  in  his  itonour.  Tlie  >sealth 
of  living  forms  in  llic  .n)  lara  shuws  at  once  by  v.ir.eiy  of  liri)»hl 
colours  the  richness  of  iouthcrn  fauna.  Sea  liiiics  a:c  in  pro- 
ration, and  are  gathered  at  the  very  steps  of  the  laboratory. 
Tlie  work' rooms  of  the  students  are  on  the  second  floor, 
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'  eqviijjpc  1  in  .i  inMiner  similar  ti>  those  of  KM'.coff'.  Thedirector 
I  nt  tliis  staiiui)  i»  !)r  I'K-diric  Gjitcl.     It  is  usual  during  the 
I  holida)S  at  fall  or  winlrr,  f>'r  the  entire  class««  of  the  Sorbonnc 
to  spend  several  djys  in  collecting  irips  in  the  neighbourhiKKl. 
The  region,  with  its  Inilc  pnr),  is  fanioUH  fOT  its  fiiheTlCSi, and 
one  in  especial  is  that  uf  the  Aiii;ler,  LtpMut. 

"The  atati'in  on  the  Straiia  of  Dover,  at  WimcBBaiUi, b» 
earned  a  Enrcpe  a  n  r<-  |>utai  ion  in  ihc  work  of  Prof.  Giard.  1(  it 
bat  a  small  frame  buttding,  scarcely  largeenough  to  ioclnde  the 
I  advanced  siodcnts  selectea  from  the  Sorboone.  The  lalnrataiy 
is,  in  a  way,  a  rival  of  Rosoolir,  and  it  is  noteworthy  thai  its 
workers  seem  tu  make  a  point  of  studying  the  laboratory  methods 
of  the  (ictman  univcrsitirs_ 

"  The  mantle  laboraioiy  of  Atcaclion,  one  of  the  oldest  of 
France,  was  built  in  1867  by  the  1  jcil  ^c^tntific  society,  and 
was  carried  on  independently  unit)  the  rime  it  ihe  losses  of  the 
,  Franco- Prussian  War.    Its  management  was  thin  fused  with 
tha'  of  the  faculty  of  medicine  of  liordeaux,  wiili  who,-  a  =  s;'>i- 
ance,  aided  by  that  of  a  small  subsidy  from  the  gavcrnmeni, 
the  work  of  the  institution  is  carried  on.    .\rcachon,  in  itself, 
is  a  most  interesting  locality  nesir  Knideaux.     It  has  bcc':>me  a 
summering'place,  noted  {\>t  1-  piii<-  l.in  U  and  the  broad,  sandy 
,  f!j^t,  piciuresque  in  summer  wiih  awarms  of  (jiiaiiitl) -dre'ied 
i  children,  the  local  head-drcis  of  the  |>eaunt  min^jling  with  ttie 
latest  toilets  from  Paris.    Here  and  there  is  to  be  seen  that 
aeoompanlmeu  of  every  French  watcdag-piane,  ilm  goat  faoy 
I  in  smock  and  herret,  llaiing  to  ins  doten  diRiget  who  walk  u 
j  a  stately  way  before  him.   The  Bay  of  Aicaefaon  it  aimall, 
I  tratK|uil,  inland  sea,  long  known  for  its  rich  fanna.    In  large 
partu  is  laid  out  in  oyster  parks  which  constitute  to  no  small 
j  degree  the  source  of  wealth  of  the  entire  region.  Shallow 
and   warm  waters  seem   to  give  the  marine   life  the  best 
conditions  for  growth  and  development.    The  labora'ory  is 
placfd  just  at  the  margin  of  the  water.     X'.  iiKlu-lL-;  n  doten  or 
more  W' rik-|il.ii,(.-s  fur  investigator well  Mipjilied  with  aqjaria, 
a  library  on  the  second  floor,  a  suinll  mii><-uin  L-uiirnitunt;  col- 
I  lections  of  local  f;4uri:i,  inc'.n  iirt;  ttic  11  jiiic-roui  relics  uf  Ceta- 
ceans that  have  f?jun<l  their  way  in;n  this  inland  >ea.     A  small 
aqu;\riiim  rooivi,    ii]>cncil  li")  ihr:  pulilic,  is  well  provided  with 
local  forms  of  liibc*,  auJ  like  tliat  of  Xiptcs,  is  eagerly  visited. 
,  Those  who  ate  entitled  freely  to  the  u«c  of  the  udrk-j.l.-ice  ,  ..re 
instructors  in  French  colleges,  members  of  the  Su^iciy,  and  all 
the  advanced  students  from  ti  c  colleges  of  the  State.  For 
other  students  work-piace  is  1^1  v  i  n  upon  the  payment  of  a  fee 
whose  atnonnt  it  rcgnlatcd  each  year  by  the  trastees.  As  at 
RoiODa',  material  it  plentilhlly  supplied. 

"The  zDological  station  at  Cette  is  a  direct  annex  of  the 
University  of  Mont pelier.  The  prcient  temporary  building  is 
I  to  be  replaced  by  ono  of  llone,  which  will  enable  Prof.  .Sabalier 
'  (o  add  in  no  little  way  to  the  wwktng  facilities  uf  his  students. 
'  The  region,  in  every  essential  regard,  is  similar  to  that  ol 
I  Ranyuls. 

'  "The  sia'inn  at  M-irseilles  is  dev  jteJ  in  great  part  to  qoet' 
tions  relitiiij;  to  the  Meditcrrane.in  liilieries,  and  oirct,  In  a 
iiK-^'-ure,  i'.i  (in.inci.il  siippeitt  to  tliis  pr.>Ciii;:>l  *nrV. 

''  The  statinii  .at  \  illc  hr.iiKhc  ij  c-scnli.illy  ]\lt.-.si.i[i.  .\  11 
account  uf  this  with  figures  ha^  recently  'i:cn  pul'Ii'^ijed 
;I<^;^>lin  text!  in  Cracow,  The  sl.ition  itself  i_.  weM  know.T 
ihtouijii  Uic  wurk  of  I)r.  Hullcs  Lee,  .iin.l  it  is  here  that  rrcl, 
Carl  V'ogt  has  been  a  constant  visitor  ' 

After  a  description  of  the  PlymuulU  kUuialur)  ,  Mr.  Dean  men- 
tions those  of  Liverpool  and  Su  Andrews,  north-cast  of  Edinburgh 
concerning  which  he  remark*  % "  Tiie  work  of  these  stiutoor  is  only 
in  pan  puie^  bioloigicali  the  pnctical  mattcrt  of  fidicrica  aoti 
he  oanadered  to  Insure  fioaneMi  support.  In  addition  to  these 
therearc  several  stations,  notably  one  south-east  of  Edinburgh, 
and  another,  recently  equipped,  on  (he  Isle  of  Man. 

I  "  At  St.  Andrews,  Prof»  Maelntoth  has  studied  the  questions 
relating  to  the  hatdting  and  development  of  the  North  Sea 

j  fishes.  Its  situation  opon  the  promontory  leading  into  the 
Firth  of  Forth  seems  to  have  been  especially  favourable  for  the 

'  study  of  the  North  Sea  fauna — the  focility,  incircovcr,  is  far 
ciiuufjh  nur;l'.w.-it  1  to  iiKluJc  a  number  of  liou  .-.i  fi.rn:s.  The 
importance  of  Si.  Andrews  is  at  len^jtli  belter  rcc  jgnised,  and 
a  substantial  grant  Irom  '.h<<  vcrnuicnt  uili  enablea  large  and 
permanent  marine  st^itmii  to  be  iiere  const  tutted.  The  facilities 
ibr  work  have,  up  t  o  the  present  ttinc,  been  somewhat  primitive 
— a  iiui^ik  wa^cn  baildiog,  single-siuucd,  has  been  partitioned 
oil  into  small  rooms,  a  general  laboratory,  with  work-places  for 
half  a  doscn  investigators,  a  director's  room,  aquarium,  and  a 
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Imill  lUtlyitiR  engine  house  with  •tnr.T;^e  t.ink';.  The  laboraHHT 
owns  a  imall  fail  K<ns(  'o  vif.'X-.i  in  ihc  »oik  ol  t.iilecting." 

Pnssinj  to  H  llm  l,  we  rc  i  !    "  IIull»n<l,  in  ihe  iiitntner  of 
1S90,  opened  iu  zoulu^ical  !>uuoo  in  the  lleldcr,  n  locality  | 
which,  for  this  purpose,  had  long  been  looked  upon  with  the  ' 
ereatest  favour.    There  is  here  an  old  (own  al  the  mouih  of  the 
Znjder  Zee,  tiM  ntval  stntnghold  of  Hoiland,  •  sitstion  favour- 
RMe  br  btoloKiail  woik  on  acconni  of  the  rapid  rwwing  cutreot 
irMch  renews  the  mi«n  of  the  /.ee.   The  ttaiion  was  fottnded 
bv  the  tnppoit  of  the  Zoological  Society  of  the  Vetherlandf, 
Wlwievsliuble  work  by  the  contributions  of  llubrecht.  Hock, 
snd  Hem  Ins  long  been  known  in  cooneclion  with  the  develop. 
inent  of  the  oyster  industry  of  Holland.  The  work  of  ihe  society 
hiH  foimerly  been  carried  OR  bjT  SMans  <if  a  |ior.ril>ie  ioological  i 
station  which  the  inveMigalor*  caused  lo  be  lian»]il.inteJ  to  dif-  ! 
fcrent  points  alorg  ihe  East  Scheldc,  favourable  on  account  of  | 
thfir  nt-ar??*"!?  loihe  supplifs  of  <;f  ;s«riti'if;  oy»ler«.    Tlie  present  ; 
s  ;?!i  iri  nv   ihr   Hcldcr  is  'itualnl  ducclly  adjoining  the  great 
Dyke,  a  small  slonc  builti  r,;  i\{  two  s'oreys,  surrounded  by  a  | 
•mall  park-    In  liself  the  Ii'iorniory  it  a  model  one — '.he  ro  >m»  ' 
are  carefully  fin!»hc<?  snd  tvt  ry  .inrnpemen?  has  been  made  lo  i 
secure  woi  i  .nc  cnnvt  nit-i  c-^.     \  liir^t  v<  ■•I'mlc  Irini    liTi-clly  | 
into  two  laloiatiiiy  n.i>iii,,  and  by  ;i  liiiilwuy  communicaics 
with  the  large,  wrll-li^hlfd  library,  and  the  rooms  of  the  . 
diFcclar.     I'he  acjaarium-room  ha5,  for  convenience,  b««o  , 
phcctf  M  a  shhM  ndiMMt  building.     TIm  dkccter  of  thto 
sliltoB  b  Pinf.  Hwk,  sfld  Ihe  |»atdcH(  «t  the  sciHetT  ii 
Prar.  Hebfedtt" 


UNiVERSiTY  AND  EDUCATIONAL 
INTELUCBNCE. 

T(lK  Stanford  University  of  California  (the  Timtt  says)  is 
rapidly  beccmirg  ihe  «calihi<it  inttilulion  of  the  kind  in  the 
world.  Yet  ibcie  arc  tcvtial  American  Univcnitlet  mnd 
Gollcgea  which  en jo^  taoraioiu  wealth.  For  cm  mpte,  Columbia 
Uttiveriiij  has  an  wvMled  opilel  of  jC%foo,ooo ;  Marvard, 
/a,aoo,oao;  Yale.  £^,oaoJBla  \  ibt  Caiiroroia,  ;^i,4oo,03o; 
•imI  the  John*  llopkira,  ^Cco^ooo.  The  endowment  fund 
of  the  Slaeford  t'oivenily  caiiDot  ai  prexni  be  suied, 
fnrlly  because  the  l/eoefection  exists  in  the  shape  of  pro- 
jifrty  Khicb  i»  rapidly  irctrasing  in  value.  hut  estimatci 
which  appear  lo  be  wtll  foundeil  have  been  made  at  San 
Fiancisco  %howing  that  at  no  distant  date  the  Universiiy  will 
be  worth /40,ooo>ocoy  yielding  an  wnttsiiitcoBac  of  j^,2tio,ooo. 


SCIENTIFIC  SERIALS.  I 

Witdemann' i  AnttaUn  Jer  /'/ijtiik  umi  Chtmit,  No.  8  (1803). 
—Polarisation  of  undtfiracled  infra-red  radiation  by  metal  wire  1 
ftatirgs,  by  II.  P..  J.  C.  du  Buis  and  II.  Kubens.    Polarised  ' 
lipht  pi?w.tng  without  rtiffrsctScn  (hrough  silver  wire  gritirpi  ' 
exj^cntrtei  in  gcreral  .i  n  ijitinti  nf  it',  plane  of  polara^.i:; 
The  transmitting  pOT»fi  1  I  ihc  ^;r.i;inf;'i  for  light  polariit  !  in  a 
plane  perpendicular  o  tht  !cn[;ih  nf  1)1!?  wires  was  found      t  c 
greater  than  that  for  l'i;bl  ii<jl:i:i't:d  in  .i  j  !ai>e  parallrl  t  •  ihcm. 
The  present,  cipcrimenls  were  condiictfJ  wirh  tiiu:  i;r.i;.Tigi 
than  before  the  s-tnallcst  inleival  atlair.id  btun;  o  (joi  .^jid 
the  measuRiMiits  t« ere  laktn  in  the  infra-red  region.    The  in- 
tensity of  radiation  transmitted  wu  mcaiiucd  by  the  bolometer.  ' 
ttwwfovnd  that  as  long  as  I  he  W*W  klMlh  dOM  001  cioecd  a 
eeiMiB  nlue,  the  grating  transiiiu  a  u»er  Aaclioii  of  Ihe 
ladKatloB  when  iheckciiic  «eel«r  is ]iatalkrie  the  wires;  thb 
value  appean  to  be  tadencadeiit  of  the  width  of  liitemi,  hot 
characteristic  of  the  metal ;  fo(  greater  wave-lengths  the  trans- 
roittance  i«  greater  witen  the  nagoetic  vector  lies  in  the  dircc-  . 
tioo  of  the  wires. —The  so  peri  Of  limit  of  wavelengths  which  1 
may  ocoir  in  ihe  thermal  radiatioa  of  solids  ;  a  conclusion  from 
the  second  law  of  thermf>«tyn»mic«,  by  Willy  Wien.  .\isuining 
the  second  law,  and  ihc 'm  itncc  i>i  nunc  but  Maxwell's  pon- 
deromot'ir  fffCf-  in  "he  pressure  eictu  !  by  a  ^ar,  the  author 
show'i  ihal    'htiri;.-il   i.i'liaiion  does  not   mii'ly  waves  of  all 
lengths,  Iml  that  the  cutve  of  cnerj^y,  «hr  ii  traced  along  the 
spectrum,  falls  continuously  to  ii  linui',:n  .il  values  on  the  less  | 
refrargiblc  side,  and  practically  uiiapj>car»  in  the  rrgi^-n  of  I 
Herlis  finite  wave?.  -Electric  oscillations  of  molecular  struc-  ' 
tores,  by  H.  Ekett.    It  is  shown  that  the  mechaaism  of  j 
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luminescence  rii:iy  l<  fully  explaintd  "  y  M-ixArU'  'hfriry.  -e 
garding  the  biniin'in  molecules  as  anaiogcu^  i"  iffiri  onol 
lalots  <if  VTv  ^ni.a  I  diitiin  inns. — A  photomt-  fr.  l.y  E.  W. 
Lehmann.  liii*  i»  iuns'ructed  on  the  printijilt  <i(  I'dy's 
photometer  ;  it  consists  of  two  totally  rellccling  prisms  placrd 
kide  by  side  in  a  box.  In  each  prism  one  of  the  adjoining  faon 
is  ground,  and  the  two  gionad  feces  are  tWDcd  in  opposite 
directioof  ao  as  10  he  ilUmiaatcil  by  the  two  aoorces  to  be 
contpatcd.  The  phUn  faces  are  tmmcid  lowatds  the  eWtver. 
with  ihcTr«d|^  toochiag;.  The  obaenrer  looks  at  itiem  ihrongh 
a  tube  containing  a  telescope  :  the  box  to  which  the  inbe  is 
attached  can  be  swong  round  through  180°,  so  as  lo  exchangge 
the  ground  faces.  The  sensitiveoefa  is  sach  that  forty  sacceaivc 
readings  with  atnyl  acetate barners  at  laocn.  gaeeteMtts  not 
diiTcring  by  more  than  0  4  per  cent. 

BulU'.iii  ilf  r Atatlipntde  lie!i:!<]Uf,  No.  6  (1893).  —  We  notice 
the  following  among  the  icienlilic  papers  :  Mcgamicros,  ortlae 
teiulble  effects  of  a  proportional  leduciion  of  the  dinetiMOSw 
of  tha  nuiveiae,  by  J.  DclbceaL  Acootdtaia  to  Laplaee,  if  ibe 
dincMioBi  of  aU  Ibe  bodies  in  the  wnrcne.  iheir  m«t««l 
dlataaces  and  velocities  were  to  inaeaie  or  diminish  ia  a 
conalaat  pcopariion,  tlicaa  bodies  would  de&cnbe  the  fmm 
curves  ns  ihey  do  now.  The  appcaraneespKsestcd  to  observer* 
would  be  the  same,  aad  indepeiideBt  of  lliediaeaBio«sa'>sam«d. 
Hence  the  only  facts  we  are  able  to  appreciate  are  ratios.  In 
oppositi'to  to  this  theorem,  M.  Delhociif  shows  that  if  a 
system  consisting  ol  the  sun  and  the  eaith  wetetobe  diminishctt 
in  linear  dimensions  to  one  half,  all  densities  remaining  the 
*ame  at  homolot^ous  |ioints,  and  the  orbital  velocity  of  the 
earth  '.Mjrc  rcduci''  lu  one  li.ih'  it',  v.il.ii-,  ilure  would  be  cer- 
t.iin  clian^.  ,  i.-i  rhe  n-iaiii;ns  i>(  .m  ■■'nicrvi.T  t'l  his  "iurroandiugs 
s»  hitti  t.iul  I  iMjl  f  -vM)ic  I  hc  \  cl..iciiy  ol  ii iijnii  |inn>«. 

giUiuo  wlII  Lc  the  saaic  a..  Wtuic,  Uul  tlte  disUiiLe  Uavcracd 
during  a  certain  nu(ul)er  of  vibrations  will  appear  larger.  If  a 
metric  system  were  to  be  determined  on  the  reduced  ptaoel  ia 
a  manner  analogooa  lo  ours,  the  hectare  will  be  a  quarter,  the 
litre  one-ei^htl^  aod  the  itilogramaic — owing  lo  the  radnetion 
of  tMwilslWB  mui  siwtwiiiilh  of  llw  eanesponding  ectwal 
roearares.  Hen<e  the  work  doile  ia  lUUng  a  kilograitcae 
through  one  metre  will  be  A  of*"*  ^'A^'^  kilugraame- metre. 
MuacuUr  power,  on  the  Other  hand,  being  proportional  to  Ibe 
volume  or  mass  ul  iim  clr,  wilt  be  only  reduced  lo  one  eighlb, 
aitd  the  observer  unl  be  able  lo  lift  lour  limes  the  previoM 
maximum  weight.  All  work  necessary  f  jr  life  will  pioceed  at 
four  times  the  usual  rale,  and  hence  life  itself  will  be  more 
r^pid  These  consideratmirs  ptiisued  by  the  author  into  the 
rc^i  lis  ul  building,  ihLii]i"nir:ry.  animal  heat,  res(in.a:t  >n  Jiid 
arculaiion,  go  to  show  th.^t  \t::\  s|i"icr  is  ditf<-rent  fmrn  geo 
metric  space,  and  that  ilir  ilmtfnMiniN  nf  the  univcfse  are 
absolnip — Note  on  the  variations  ol  ieaipcr;iiBir<  "(  traos- 
[liriinlinn  l>elow  iind  -I'-ovr  ihe  critical  temperatuio.  by  P.  da 
UecQ.  I  tac  jtipcrior  limit  of  pressure  of  superheated  Meam 
before  the  passage  into  the  liquid  slate  is  the  simple  proiowga 
lion  of  the  curve  exprcMitg  the  vamtion  of  the  icnaion  ol 
saturated  vapour.—On  the  proiocikw  of  aanMmia  in  tlw  seal 
by  microbes,  by  bmilc  MandMiL  Niiril!«ailBn  talces  pinee  in 
time  prisKipnl  Magea^  which  nay  be  dacribed  as  aoiaioniaatiQi^ 
nitraaallan,  and  tdiratalion,  rasatiiog  in  the  productian  of 
ammonia,  nitrites,  and  nitrates  respectively  from  the  orgskatc 
nitrogen.  Amiiionisation  takes  place  essentially  under  the 
influence  oi  uiicrobes  living  in  tbe  upper  layers  of  ibe  soil.  In 
arable  land,  the  action  of  bacteria  is  predominant.  The 
fituHlui  mytci  /ts,  ihe  most  energetic  of  these,  exerts  a  double 
activity  in  the  production  of  ammonia,  being  amm  jnising  111 
the  presence  of  ottrogenoa*  orgaak  matter,  deaitrifyiag  when 
embedded  in  euily  radncibte  snfaalanoea  aneh  as  oitrai ei. 


SOCIETIES  AND  ACADEMIES. 

London. 

Royal  Society,  June  1.  —  "On  the  Flow  in  KleelricCiicBtls 
of  Measurable  Inductance  and  t'lnacity  ;  and  <»p  the  rvrssip*. 
tion  of  Knergy  in  -itch  Ciii m  .      By  .\lfied  \\  .  1' >rTr,  H  Sc. 
Demonstrator  of  Physic  in  L  niversily  Ctillrge,  l.oeduo.  Com 
tnnnicalcd  by  Prof.  G.  Carey  Foster,  F.R  S. 

The  arrangement  of  the  apparatjs  in  the  experiments  de- 
scribed was  as  follows  :  — 

L  is  a  coil  possessing  sclf-iodaclance  :  s,  a  condenser  ;  R,  an 
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in4aaian1ef<  rtiistuee ;  B,  «  batt«rf :  and  A  M4  o  ar«  two 
cMwact  piceca  of  s  pendiilum  intemiinor.  k  kmi  ■  are  iniiially 
«1  D  H  fine  hroken  :  a  is  (hen  1>r  and  the  chaf);e 
KwiiningiiiilMeon'lenwr  is  ni--a<urc<i  (l.-cUargingiltliroucb 
A  i;U«inK>«el«r.    t'he  linie  inierval  between  the  (■»  inptwwi 

LIB 
r  ^  I  ^ 

c  10  be  varied  one  Iwnttjr'thoaiaiidth  of  a  sceood  at  a  llmr,  and 
ilia  ■nmer  of  diidiaqia  vi  the  eoaitaTer  awier  ibe  circn-u. 
«i«*oet  is  thaf  dctefiataed.   Carres  were  ebuined  show  I 

(l)  a  cneicly  leilcing  diteharge  ;  {i\  the  crilital  <li%c1i3r(;-  thnt 
i  fail*  Id  ever  have  negative  ».il>ies  ;  ( j)  the  critical  (liich.-irjje 
Ihut  jast  fails  to  be  MCilla'.ury  ;  and  (4)  .1  thur<ja;>hly  o«cilUtury 
<li'<c<uirge. 

Tbe  differen'ial  equal  ion  10  l>e  wiiitie  l  by  the  ducbaige  U — 

\,  ^>H      S/  " 

waiere  Q  \%  the  charge  at  any  initant  and  f  is  the  diiiiiiaiion 
GonilaDt. 

Tbe  aolntioa  of  ihit  for  tbe  caw '  of  oteltlalioat  u  of  tbe 
fern— 

Q  s  Qo«-'"'  «ec^>co«.  i  f!  -k-  ^\ 

Experinien'  shr>*t  (hat  !!:■_■  r.ii  :-  if  il  irii..;iii;  n  m  n.-h  L;mi--r 
ihin  ihi:  calculated  fron  'he  .1  tovf,  ai»uiiiii)j>  i'j*!  the  wire 
circuit  is  the  only  <ext  of  dmipatioii  of  energy.  The  etolana- 
II  in  oiTcreJ  i«  tint  <liisi)>ati'iii  aU'i  tikes  plac;  in  (h«  dielectric 
of  the  coadeaser.  In  accordance  wi:h  thi<  it  i<  pottibie  to  re- 
iH-  idBoe  the  experimeoral  curve  l>y  increasing  th«  v^he  of  p 
friMi  jiSohait  <tb«  win  Miisiaaoe  in  a  partkaiar  cue)  to  59*4 
ohflu.  The  obwrvad  time  period  to  this  eat*  ia  'O09147 
noeondt;  the  time  perini  calculated  00  the  Above  assumption  it 
■099154  ieeoDd<i. 

t£x(ierim*ntal  curves  have  alsr)  been  obtained  when  iron  rods 
•re  insirte-l  in  the  coil.    Their  chief  chiractf  riitio*  aie — 

(a)  A  decrcisc  in  time-perio  1  a%  the  discharjjc  progreises. 

(/8)  Much  in^ifi;  fapi4l  decrement. 

Til  It  (0)  ia  only  very  partially  dac  loeddy  ciirrenu  in  (be  iron, 
was  ihotro  by  repeating  with  a  tiratf  rod  i<McRed  in  ibe  place 

•  f  iron. 

Kxpf riments  .are  ai»i>  in  proKrei*  in  onneclion  *iih  circuil.s 
o(  negltgibie  capacity  ;  a  Wtieatitone's  Liiidga  methud  Ucini; 

^^MflafljuaMAjfl 

CBpHiyeUa 

Sydney. 

Linnean  Society  of  Nevr  South  Wales,  June  2S.— The 
fullowin^  pa|«:ri  were  read  :  -Notes  on  .A'lilr.ilian  ColeO])lera, 
>vilh  descriptions  of  new  species,  p.irt  xiii.,  by  the  Rev.  T. 
lilackburn. — Nulfii  on  the  family  lJ:acliy-i':cli<i.v,  wiih  ilescrip 
lions  of  new  species,  pirt  li  ,  by  W.  \V.  Kto^g.ilt.  Tlii*  p^per 
deals  with  S.hradL-i'>  two  genera  Opislhosc-li*  and  A'scclis  ; 
ihe  two  original  >p?cies  of  .Schradcr  arc  rc-dusciibcd,  -an  t  two 
I  ew  species  of  .X^tclis  arc  added.  Oil  the  lijl>it  anil  u>e  of 
nardoo  [MirjUnt  Drmmm«>tJii,  R  ISr. ),  together  with  obicrva- 
ti'tos  on  the  influence  of  watei  plant >  in  retarding  evaporati  jn, 
MyTi  If  Bancroft.  The  author  Ins  vjcited  the  Mulb-weitem 
euraer  of  Queensland,  joumeyini;  there  vid  South  Auttralta  and 
eastward  acro»  «^aeen«land.  He  first  encoantered  nardoo  in 
t|<taotity  near  Lake  Copperanuna  on  Cooper's  Creek,  where, 
a-  over  all  the  drainage  areas  of  the  C  jopcr,  1  )iamanli'ia,  and 
ticorgina  Rivers,  the  blacks  still  niake  u*e  of  it  as  in  the  day-i 
of  Burke  and  Wills.  As  orii^inally  ■4ia;ed,  ihi:  plant  iIiun 
utilised  under  the  iiatne  of  iiard^o  U  a  .Mii^itca  ;  thoii;;h  do;! lit 
Ills  been  cast  upon  the  stateiiicn;  umUr  ilic  idea  that  it  would 
be  impossible  to  ob:ain  Ihe  involucres  i«p)r,:>c.\rpv)  in  sitftiiieril 
((iiinlity  to  serve  9s  foixl  :  and  by  tlii)>e  wh  1  toiik  this  view  the 
stfcds  of  Si^tKiniii  ii^itUiiiii,  IVrs.,  were  <,ip|HMCd  t.>  fiind^':  tic 
n»rdo)of  Burke  and  W'dls.  In  u  d.iy  one  coul  l  tjitlicr  nl>rjiil 
a  hundrcdwcinh!  of  the  dried  rlii.\j,iic5  r»f  ilu-  Mar^ilca  wt'.li 
involucres  allarhed,  yielding  perhaps  ab-jul  forly  p  niii  i>  wcijjbt 
of  the  latter.  I  v  v.  found  also  tiiat  the  niid  >  1  iid  no!  iirjiv 
in  perwaoeot  »aicr  nor  iu  ^wauipsr  but  in  c>>untry  subject  to 
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inuadaiion  i  and  from  tpeciawn*  brooKht  home  v -^ornw^pol 
plants  were  reared  without  diffieolty.  As  re^a  d>  ilaatiac 
watcr*plants  retarJin<;  evaporation,  the  author  ha*  made 
fWiimenis  with  a  series  of  gallon  glass  cells,  SOOM  fnmialicd  with 
UiHHtt,  Ai-uU.  and  .V^mrA'ra  ffiganlta,  othcH  wilhoot.  Old 
with  si>me  of  each  placed  out  o(  doors  in  the  aun,  and  Other* 
in  ihe  shade  and  under  com,  he  found  that  ataporation  wan 
neither  retarded  aor  baucaed  by  tbe  prewnce  of  ibeaqiuuic 
plar.ls, 

Paris. 

Academy  of  Science*,  August  14  —M.  I.oewy  in  the  ch.air — 
Oil  thr  1:1  i  rine.  a  truffle  of  the  Cniicasus,  by  M.  A.  Chatin. 
1  his  it  a  new  varietv  of  the  Tirf/rh  f;,>n,fieri.  which  i«  so 
I  widely  dixlributeJ  in  No.' h  Afric  i  ami  .\-;iiii;i.  ;  h'.- roundnetis 
of  the  'pure<  resem*>!ti.  hii  of  Mir  A'njn  vammv,  whilst  the 
surface  tnarkiiiJS  n-:-  iIm,- ■  ,1  'J'ir;\-ii  y.' r  /•  ./'jki.  The 
new  variety,  found  ab  tut  i'lfSis  and  ilikii,  and  i'-ii'  fr  >m  there 
by  the  French  Consul,  M,  Auzepi,  has  been  njr..<-  l  /  ,>  l:i,j 
itju./icri  .  liiuf'ii.  The  natives  call  it  Tubulane.  It  is  the  sue 
of  a  larar  walnut,  and  iis  good  quality  ami  loa-  price  renden  it 
fit  for  tutopean  e sport. -"Study  of  the  microblan  origin  of 
punitent  fuqilcal  infeetloo,  by  If  H.  S.  Arlmngand  Ed.  Cbanlre, 
rurnlcnt  nirglcal  inleetion  ba«  for  itf  enealial  a2eM  Ihe 
ordinary  inicr.>l>es  of  suppuration  (ilraplooocci  in  the  caaaa 
caamin-<l)  if  microties  other  than  the  preceding  ones  eaial  in 
Ihe  woun  Jf,  they  compitcue  tbe  purulent  infection,  but  ar<  iu>t 
nece<sary  to  its  development.  To  produce  purulent  infection,  the 
I  slrept<ico;i.'usinuiiasMiaeihe  virulence  which  it  possesses  in  the 
,  acute  ati  I  (jrave  foroi*  of  puerperal  septicemia,  and  not  that 
j  shown  in  ery.i|vrla«.  There  a  »tTspic:  in  of  elioIo|;ical  rcla- 
\  tions  between  sur(jical  purfllcn:  infcuti  ur,  |>uerpcral  septicemia, 
]  and  erysij)clas.  but  i:  is  not  kiioivu  as  yi-  wh're  atlil  how  ihe 
translonnatioii  ./  ih.-  paihoKcniv.  [iTt.inr'.u_ ,  .>f  the  siieplo- 
coccas  take  place  «liich  enables  it  lo  p'u  lii  ju  ahcrnately  these 
different  clinical  5ti'.-., — ')a  a  ;)rtji!ii»:i  >i  imn.ni  i; '  :■  •.n'U'i.n 
ot  altinunium,  by  M.  I'loiiUiutt.  Submitlcd  to  l.*>e  acUmi  ul  ul 
oxy  hydrtiQi.ti  blow-pipe  flame  containing  an  excess  of  hydro, 
^cn,  atuininiuin  oxidises  with  vivid  incatMlesccoce  and  in  changed 
into  a  aulMiwue  of  a  f  reyiah.blaek  aolaur,  in  wU^  Iho  tatift 
of  ih«  weight  of  oayKen  to  that  of  the  aluminfatn  baa  a  mine 
)  apprnachinc  06,  ami  therefore  vciy  diBerent  froB  O'SSt, 
I  ihe  value  chjracieristic  of  alumina.  A  treatment  of  the  lab. 
stmce  with  hydrochloric  acid  gave  rite  to  a  disengagement  of 
h)dro|>e[i  .tnd  ih^:  formation  oi  alamintum  chloride  in  solution, 
lie^ides  leaving  an  insoluble  residue.  A  quantitative  estimation 
of  t'lese  various  eoastitucnla  lead*  to  tbe  conclusion  that  the 
gfcy  substance  c  >ntains  small  quamilies  of  freer  aluminium  and 
aUiminn,  and  consists  of  a  new  oxide  of  aluminiuin,  probably 
rt-p'esenied  by  the  formula  Al,0;  -  .A!,0,  * A1..0,.  which  may 
be  ciihcr  a  mixtuie  or  a  compoun  l  —  '1  a  :ie«  reaction  of 
escrine.  and  a  fireen  colouring  matter  <lerivcd  frnm  (he 
same  alkaloid,  by  M.  .S  J.  Fcrreira  da  .Silva.  —  Syntli--!  c  j  ic 
paraiion  of  citric  acid  by  th;  fermentation  of  glucuse,  l>y 
Charles  Wshmir.  — (J,)  On-  c  iaii^^-.  whic  1  have  taken  place  in 
the  glacier  of  the  Tc  e  kiusse  since  the  catastrophe  of  Saim- 
(icivai-.,  of  lath  July,  189J,  by  MM.  A.  rjelebecquc  and  L. 
Dupatc.  Near°<y  all  the  water  from  the  glacier  e-cai>es  at 
present  at  the  botiooi,  m  that  these  ia  no  immediate  danger  of 
iis  accumulation.  Uut  thi*  etalc  of  ibing*  is  only  temporary. 
The  valley  of  Montjote appeara  lo  be  exposed  to  a  catastrophe 
similar  to  that  of  iflj)!,  whleb  mutt  happen  sooner  or  la:er. 
No  prcvciiuke  noasiire*  seem  poatible.  A  diligent  watcb, 
and  an  evacuation  of  the  T4lley  at  the  proper  times  seem  to  be 
the  sole  ttuiedie*. 

llEKLtN. 

Pbyaical  Society,  Jun?  16.  — Trof.  von  lli^lmhollz,  Pie* 
sident,  in  the  chair.  —  Truf.  Ka:nig  gave  an  account  of  the 
construction  of  tli-  newest  forms  of  arlifKi.il  larvnt,  more 
rr.iecially  tin-  one  described  by  Vi  j'.  Julius  Wolff.  Tlic  capa- 
biiuifs  r>f  ihi-  Jaltcr  were  dcm^n-itrnted  on  a  p:\t:en;  iiperate<i 
U|!,int)y  I'r  if.  \Vo!tT,  wh  iC;)iiM  un'  inly  speak  conticiuoiisly  so  as 
to  be  ;iu<li:ile  tliiou^hout  the  whole  iecture-r.i  <ni,  but  could  also 
sin;;.  Tii<.-  president  pointcvl  out  that  tbis  case  (u! ly  substan- 
liaicd  his  theory  as  to  the  production  of  vawel-*ound«,  inasmuch 

I  as  ilic  tune*  btiOi;  initially  produced  by  a  vibrating  elastic  mem- 
brane aci|uircd  tl.cir  vowel  quality  solely  by  meaiii  ol  liic  vaiy- 
in^  Nbtpi'^  of  the  rcaonating  Uiccal  cavity.  Pi«f.  Fraeskel 
exbiKi'iil  .V  nan  who  without  either  a  natural  or  aitifieial  Ittyait 
could  bo  h  speak  and  icpcat  the  whole  alphabet.    It  appeared 

j  that  tbe  patient  while  speaking  swallowed  at  fireqaeni  idtcrmb 
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and  ejected  forcibly  a  contiderable  mass  or  air  from  the  open 
•od  of  dM  trachea.  Carefal  fai«cai%atioii  showed  that  there 
<ra*  oo  coMmanicatwo  between  the  tndiea  and  oetophagas ; 
FtaC  FliMnkcl  relanad  the  power  of  tpaacfa  to  tbe  eaittence  of 
a  fold  of  OMUoa*  membrane  at  the  eod  of  the  wideoed  pharyo- 
ml  caidljr,  at  aboot  the  level  of  the  former  larjroa,  which  wai 
Uirown  into  vibration  durint;  speech.  It  had  not  been  possible 
10  ascertain  whence  the  patient  obtained  the  air  requisite  to  keep 
the  fold  in  vibration ;  pouibly  the  air  which  had  brco  swallowed 
sufficed  for  this  purpote.  Dr.  Krigar  Mcnzel  had,  in  conjunction 
wiih  Dr.  Rap<,  Mudird  the  motion  of  plucked  kirings  by  the 
roclhofl  previously  employed  for  4irr>l;ed  ■vtrinns.  The  String  is 
Mretcticd  acmss  Ihr  lont;  axi>  of  n  n.Trrow  bn^jhily  itiuminalcd 
slit,  and  ihcrcliy  cast*  a  smii;  punctif.jrni  sha  luw  on  a  screen. 
When  the  string  swings,  a  cuivc  K  Irjc  r.i  un  i)ie  intivini;  screen, 
which  admit*  of  being  fixed  by  pliolography.  The  speaker 
developed  the  theory  of  strings  vibr.iling  as  above,  and  deduced 
formulK  which  corresponded  to  the  curves  obtained.  Dr. 
WicD  apohe  on  the  upper  limits  of  wave  length  for  radiant  heat 
as  based  apon  certain  [>roperties  of  Mertz's  waves  and  the  second 
law  of  thermodynamics. 

Physiological  Society,  June  a.?.— Pr.if.  du  Hni*  Rcymoml, 
r'resirlrni,  in  the  chair.  — I'tjf.  Kocnig  cxhit)ited  the  two 
paticnii  with  extiipated  larynx  a«  described  in  the  preceiling 
report  of  the  Phyiical  Society. —Dr.  Benda  gave  an  account  of 
his  microscopical  investigations  on  the  development  and  function 
of  the  mswBwrj  gland.  Ho  bad  ttodlod  the  development  on 
fve'  lad  e%hl-iD0itth-old  ttltrct.  and  the  fiinciions  on  cows  and 
bHehct  during  lactation,  and  arrived  at  the  conclusions  that  (he 
namniary  gUnd  must  be  regarded  as  a  tubular  gland,  and  that 
there  is  m  evidence  of  a  nrw  formaAon  of  cells  daring  its  ac- 
tivity. The  idea  that  the  ^ccretioa  of  milk  depends  on  a 
breakipgdnwn  of  the  gland  cclU  cannot  apparently  be  inpported 
by  the  results  of  microscopic  investigation. 

July  7.— Prof  IKilowinsky,  of  W'arsaw,  spoke  on  a  micro* 
phone  he  hail  consiructeil,  i>y  means  of  whicn  it  is  ponible  to 
render  audible  rhythmic  movements  of  long  period,  such  as  the 
canliac  impulse,  the  radial  and  carotid  ^nX^v,  Pie  ai'inn 

of  the  instrument  was  demonstrafeil  on  scvcr.il  perinns.  —Dr. 
Bagin«I>y  had  studied  the  relation  uf  ;hc  nerves  to  the  sensory 
end-organs  in  the  case  of  the  i-.iii|>!i:uyri(;eal  and  olfactory 
nervei,  by  section  of  the  r.rrvc^  rsnA  iuS-c  jucnt  investigation  of 
the  1  ehaviour  of  the  terminal  sensory  cells  m  each  ca^e.  In 
the  case  of  the  tongue  be  found  these  cells  unaltered  after 
degeneration  of  iheir  nerve  ;  whereas  in  the  case  of  the  olfactory 
ocU*,  both  tbqr  ond  the  whole  nracons  meBbraoe  degeoeratcd 
alter  removal  of  the  otfadorx  balk  He,  however,  altrihuicd 
the  rcault  In  the  latter  ease  to  taijory  of  the  ethoraid  artery. 

July  at.— Dr.  Lilienfeld  OMde  s  farther  eonmoBicaiioii  on 
the  clotting  of  blood  arritrod  ot  bjp  OB  examiaalioii  of  fibrlne  and 
of  iibrinog<  n  which  he  retarded  08 a otMlco^albamin.  He  cime 
lo  the  conclusion  that  some  substance  is  present  in  normal 
blood  which  leads  to  clotting  in  presence  of  minimal  amounts  of 
calcium  chloride.  r>r.  P-iul  Slrmmann  had  studied  the 
mechanism  of  the  closing  of  the  iiucKii  H  ii.iiti  in  iiiin,  <lags, 
and  cats,  and  found  it  ilrjK'n'Irnt  upon  ilie  an:i''.ti!;c3l  .Trr.iiv.;e- 
inenls  of  thf  entrance  into  the  aortic  .irch,  5ur>;i"rting  hi^  views 
by  a  scries  of  preparations  Dr.  Jacobs  had  invcviig.iteii  the 
action  of  olracis  of  a  scries  of  nnimal  tissues  on  the  nuni'  'Cr  of 
the  white  Corpuscles.  He  found  that  extracts  of  hvcr,  kidney, 
pancreas,  and  thyroid  had  no  i  Hect  on  iheir  nuinbrr,  whdr,  on 
the  other  hand,  extracts  of  spleen,  thymus,  and  the  marrow  of 
bonea^  afler  pndlMing  a  short  fall,  led  to  an  increased  production 
of  leaeocjrlea  which  continaed  for  many  hours,  and  was  marked 
both  in  the  peripheml  oa  well  aa  in  .the  central  blood'Veaielaaad 
In  the  heart. 
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BIRDS  m  A  VILLAGE. 
Birds  in  ,1  Vil/a^f.    Ry  W.  H.  ^rudson,C.M.Z.S., author 
or  "Idle  Days  in  Patagonia/' " The  Natunlist  in  La 
Plata,"  Sec  (London :  Cliapinaa  and  Hall,  Liituted, 

1893-) 

MR.  HUDSON  would  probably  think  it  a  doubtful 
compliment  if  ue  were  to  say  th  it  his  last  book 
is  as  good  as  either  of  the  two  which  preceded  it.  But 
to  say  that  "Birds  in  a  \'ilLigc"  is  not  equal  to 
**  Idle  D^ys  in  Patagonia,"  and  not  to  be  mentioned  in 
the  same  breath  as  the  charming  "  Naturalist  in  La 
Plata,"  by  no  means  inip'.lei  tii  a  u  is  o-.hei  than  a 
pleasantly  readable  book,  with  here  and  there — more 
particuUrly  in  the  chapter  which  gives  the  title— graphic 
sketches  of  the  hnbits  of  the  birds  he  watched  in  his  ideal 
country  village,  such  as  only  a  close  and  loving  observer 
of  Nature,  and  a  practised  writer,  can  give. 

The  unregenerate  man  may  perhaps  at  first  be  a  little 
inclined  to  rebel  when  he  finds  his  insular  ignorance  of 

l.^nj^iLitjc^  Sr'ii!;;1i».  hr-  mly  think.  r.Tthpr  ton  obtrusively 
home  to  him  by  uiui.iUiijied  :3paiH!ali  pi>ctry  and  a 
critical  discussion  on  the  superiority  of  Melendez  to 
Tennyson  in  a  chapter  in  which  he  had  hoped  to  forget 
himself  and  his  failings  among  blackbirds  and  thrushes. 
But  .my  n  scntment  he  may  have  felt  for  the  r.i -itncnt  will 
be  forgoittn  .is  he  looks  over  the  fence  into  the  cottage 
garden  and  sees  the  hedge  sparrow  feeding  the  young 
cuckoo  with  caterpillars,  "  like  droppin.:;  a  bun  into  the 
momtrous  red  mouth  of  the  hii>popotamus  at  the 
Zoological  Gardens,'"  or  lolls  on  the  moss  in  the  wood  to 
watch  through  .Mr.  Ihulson's  binocular  the  jay,  "high 
vp  amongst  the  topmost  branches,**  as  he  "  ilirts  wings 
and  tail,  and  Itfts  and  lowers  his  crest,  i;1  \ticing  down 
with  wild,  bright  eyes  .  .  .  inquisitive.  i)<;rpl(;xcd,  sus- 
picious." 

By  the  time  he  has  wandered  up  the  brook  side  to  the 
corner  where  "  buttercaps  grew  so  thickly  tliat  the  glased 
petals  of  the  flowers  were  touching,  and  the  meadow  was 
one  broad  expanse  of  yellow,''  and  has  caught  sight  of 

the  kin^'fi-hfi ,  "^'kc  ,1  w.iif  f;oiii  srinie  f.ir  '.ropicil  '.and,'' 

flying  off  "  %o  low  above  the  flowery  level  that  the  swiftly 
vibrating  wiqp  mutt  liave  toociied  the  yellow  petals,"  he 

will  have  realised  th.it  he  is  in  the  company  of  one  of  the 
devoted  worshippers  of  Nature,  by  whom  "where'er  they 
seek  her  she  is  found,"  and  for  whom  ever)'  spot— country 
village,  London  park,  or  sobury  South  American  plain- 
ts "hallowed  ground.* 

As  might  he  e -ipC'T'ci'l  of  a  man  whv>  has  lived  on  such 
impartially  l.-itudi)  icruj;,  wjth  living  things  of  many 
kinds  that,  after  lying  helpless  and  alone  lailus  .uv  iy 
from  anf  one,  with  a  revolver  bullet  in  bis  knee,  he  could 
find  reltef  to  his  pain  in  the  knowledge  that  the  poison* 
ous  snake  which  had  shared  hhrug  with  him  thr<>iit;h  the 
night  had  got  off  in  the  morning  without  inhospitable 
treatment  at  the  bands  of  his  returning  friend^  Mr. 
Hudson  rejects  as  "  utterly  erroneons  "  the  **  often  quoted 
dictum  of  Darwin,  that  birds  possess  an  instinctive  fear 
of  man,"  and  quotes  in  suppoi  t  of  his  view — in  w;iich  we 
entirely  concur— the  lameness  of  the  moorhens  in  St. 
James's  Feik 
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The   wood  pigeons  — in   the  country  the  wariest 

of  birds,  in  London  (.ir.ici  if  possible  than  the 
sparrows  — are  even  stronger  witnesses  for  bim. 
It  is,  said  that  the  Paris  wood-pigeons,  which  are  as 
common  and  tame  there  as  with  us,  and  make  frequent 
excursions  to  neighbouring  country  places,  the  moment 
they  leave  the  precincts  of  thctowi  as^  unc  tlicir  natural 
wildness,  putting  it  off  again  the  moment  ibey  return  to 

'  the  children  and  h»imes  in  the  Tuileries  Gardens. 

By-the-bye,  in  f"r)nn'"ction  with  woo<!  pi.,'f  ons  wc  have 
a  very  small  bone  to  pick  with  Mr.  Hudson.  Since 
.Science  has  bccotnt  a  religion  it  was  only  to  be  expected 

I  that  the  religious  parasite— <7<//»jm  /Aeaiogicym—moiM 

]  develop  new  forms  to  suit.   It  has  done  so,  and  too 
many  recent  scientific  works— notably  one  of  the  best 

I  modern  birtl  bioks— arc  disfigured  by  sneers  at  other 

I  writers. 

A  charm  of  Mr.  Hudson'^  writings  hitherto  has  been, 
and  we  hope  it  always  will  be,  that  he  has  kept  himself 
free  from  smallnesses  of  the  kind.    But  there  is"  a  little 
I  pitted  speck  '  in  this  last  fruit  which  wc  have  never 
I  noticed  in  any  of  hisearlier  gatherings,  and,  microscopic 
though  it  is,  we  are  sorry  to  st-e  it.    He  is  perfectly 
justified  if  he  thinks   it  so  in  speaking  of  the  wood- 
pigeon— the  "deep,  mellow  crush''  of   uIiohc  note  in 
I  Campbell's  ears  "  made  music  that  sweetened  the  calm  " 
I  of  the  birchen  i^ades  he  loved— as  "/Aai  dimat 
a-ottker."    But  having  done  so  he  ought  not  to  f.ill  foul 
of  a  brother  ornithologist  and  his  ancestry,  and  to  tl-.tow 
Wordsworth  at  his  head  because  he  hns  ventured  to  >vritr 
t  disrespectfully  in  Blaekwpod or  Macmillan  of  the  note  of 
I  the  greenfindi.  We  hope  that  Mr.  Hudson  will  feel  grate- 
ful to  us  for  a  fncnrlly  rcmimU  r  that  people  wbo  Uve  in 
glass  houses  should  nut  thi  jw  stones. 

Mr.  Hudson,  as  many  aaotbcr  writer  has  done, 
protests  in  impassioned  language  against  the  practice 
of  eating  larks.    The  song  of  the  "blythe  spirit" 
of  meadow  an*!  rorr.-l and    i^   as  sweet  to  us  as  to 
him  ;  and,   being  unfashionable   enough   not  to  ap- 
preciate, as  every  self-respecting  diner  should  do,  mau- 
viettes  en  surfiriu  oux  irt(ff*it  OX  in  any  other  dainty 
form,  wc  may  venture  with  a  clear  conscience  to  express 
a  doubt  whether  the  s.ipply  rifLirkito  the  markets  alTects 
I  appreciably,  if  at  all,  the  numbers  remaining  to  breed  in 
I  England.    Wherever  they  may  come  from,  there  can  be 
no  question  the  number  of  immigrants  in  winter  is  almost 
incredible.    The  most  striking  feature  of  a  partridge 
j  drive  at  the  headquarters  of  the  sport,  in  the  tl.it  country 
round  Thetford  and  Brandon,  towards  the  end  of  the 
,  season,  is  the  sight  of  the  apparently  interminable  flocks 
which  vtreari!  ri\  er  xhc  w.iitiiig  fn:ns.    We  h.^we  heard  it 
saiJ  by  a  lar^jC  laudoivjier  in  lilt  di^tiiLt,  an  atUeiit  bud- 
laver,  that  it  is  no  exaggeration  to  say  that  lurks  there 
j  are,  when  the  early  com  is  first  shooting,  a  nuisance  to 
I  the  farmers  scarcely  less  serious  than  are  the  rats  in 

more  enr'o'-cd  pirt". 

Space  Will  not  allow  us  to  follow  Mr.  Hudson  mto  the 
interesting  questions  touched  upon  in  his  later  chapters. 
We  fear  that,  whatever  may  lie  before  our  children  in 
food  times  to  come,  the  dimming  eyesof  our  own  genera- 
tion will  not  Vjc  icfrcslied  by  the  sight  of  the  glancing 
colours  of  exotic  kingfishers  reflected  in  English 
streams,  nor  can  we  omiselves  look  fotwaid  with  any 
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Confidence  to  an  early  realis:xtion  of  Mr.  Hudson'- 
(Ircain  of  artitlcidl  birds'  cggs  of  such  inigic  perfection 
that  schoolbiyi  seeing  them  will  rob  birds'-nesti  no 
longer,  tboagb  we  agree  with  him  in  thinking  that  the 
volatile  colours  of  most  cg;j>>  when  blown,  make  collec- 
tions of  bat  little  lasting,'  value. 

There  is  m  "  Birds  in  a  Vdlajje,'  imlcvf  we  arc  mis- 
taken, something  wbicb  may  possil<  ^  j  i  >ve  of  more 
pr.ictit'a!  interest  to  lovers  of  good  works  of  natural 
history  than  any  such  agreeable  speculations. 

•■Travel  fever'  is  a  malady  easily  caughl.  Ii  istcciirient, 
and  when  oa:e  caught,  seldom  completely  shaken  o(T  until 
life  energy  begins  to  fail  and  a  nun  nearsthe  starting  time 
for  his  last  journey.  There  are  touches— somctiniei  rather 
pnhetic— in  the  book  before  us  which  sug^jeits  thai  it  was 
written  under  the  intluenceef  an  jn  . i  n  illy  sharp  attack. 
A  few  words  from  a  little  girl  in  St.  James's  Park, 
"  Ob,  how  I  love  the  birds  1  **  were  enough  to  start  the 
writer  wandering  " --otnc^vh  it  .T;nilc;-I>  "  .iboni  the 
country  till  he  stumbic<i  oa  las  iU(;luui^,ili:-h.u:hiL-il  \u 
lage  and  stopped  there.  "  1  could  not,"  he  writes, 
"  longer  keep  from  the  birda,  which  1,  too,  loved,  for  now 
all  at  once  it  seemed  to  me  that  life  was  not  life  without 
them,  that  I  was  grown  sick,  and  all  my  senses  dim  ; 
that  only  the  wished-for  sight  of  birds  could  medicine  my 
vision  :  that  only  by  drencbti^  it  in  their  melody  coald 
my  tired  brain  recover  its  lost  vigour." 

The  chapter  headed  "Chanticleer"  is  as  symptomatic 
as  the  quoted  above.  .Mr.  Hudson  tries  s(  ::i>usly 

to  persuade  himself  and  his  rcidcrs  that  he  likes  being 
awakened  at  three  o'clock  in  the  morning  by  his  neigh- 
bours' cocks!  When  he  believed  himself  listening  to 
their  crowings  he  was  in  a  trance,  hiving  his  eyes  open. 
His  body  in  ly  have  l.iin  "on  high  ground  in  one  thr 
pleasantest  suburbs  of  L.ondoa,'  but  he  was  himself 
thousands  of  miles  away— lying  on  the  cliAT'edge,  drop- 
ping stones  to  st.n  tlc  ihe  great  coots' of  Patagi^ni.i,  riding 
at  a  swinging  g.dlop  through  rustling  seas  of  giant  thistles 
into  the  "  mj  sierii)us,  extra  natural,  low  level  plain,  green 
and  iresh  and  snaky,  where  borseboofs  made  no  sound," 
Or  gaiing  up  at  the  starry  skies  of  the  Pampas.  The 
sounds  of  which  he  was  really  conscious  were  the  con- 
ccris  of  crested  screamers,  or  the  dance  music  of  La 
I'lata  rails. 

Mr.  Hudson  will  not  think  we  wish  unduly  to  dispaiaje 
bis  "  Birds  in  a  Village  "  if  we  express  a  hope  that  circum  - 

stances  may  allow  him  soon  to  let  Nature  have  her  way, 
and  that  before  lon^  he  may  be  able  again  lo  show  us,  on 
larger  canvas,  other  collections  of  sketches  of  scenes  less 
easily  accessible. 

In  these  days  of  high  pressure  one  of  the  most  service* 
able  qualities  ih.xt  a  man  can  possess  is  the  power  of 
sclf-abstraaion— to  be  able  lo  throw  work  and  worries 
on  one  aide  and  bury  himself  in  other  interests.  In  *'  En* 
dymion,"  when  the  hero's  father  found  money  difficul- 
ties gathering  round  him,  and  his  ptlitical  iiopes  failed 
at  what  had  seemed  the  very  moment  of  realisation,  he 
committed  suicide  "  because, '  says  the  author,  "  be  had 
no  im^nation.*'  The  power  which  couU  convey  Lord 
I'e.ii..(n-,.i"icM  I'.iuiiclf  .U  the  i'wm'  of  .i  c;u.lii:uj  defeat 
Uitk  III  ilic  iiH.L.i;  tcrr.iuc--  .kud  ^^.itJtUi  ul  'Aic  Braden- 
ham  of  his  boyhood,  and  en.ible  him  there  lo  forget  him- 
self in  the  hopes  and  fears  of  beings  of  his  own  creation, 
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i=:  .1  gift  of  the  gods  tn  tlie  f>  w  .A  Ii;.e  of  Nature — its 
best  iubstitule— is  a  possession  scarcely  less  precious, 
and  one  to  which  every  parent  may  do  much  to  help  his 
children. 

For  such  an  education  mmy  more  ambitious  worlu 

'.u'.M  Ik-  !ji  Iter  --pared  ihar  ;lie  ti.ir.Mn^pts  from  the  less 
known  pages  ot  "  God's gieat  second  volume 'which  Mr. 
Hudson  so  well  knows  how  to  write.  T.  D.  P. 


A  MA  Tlir.MA  TICAL   M  ISC  ELLAS  \ '. 
Mathtmatiquet  tt  Aiatht'malidtm,  Penstts  ei  CuriosU^s. 
By  A.  Rebi^re.   Second  edition.   First  edition,  1889. 
il'aris:  Nony  ct  Cie,  iS^J.) 

THIS  work,  originally  issued  in  <SS9,  contains 
((uotations  from  various  writers  on  the  Study  or 
philosophy  of  mathematics,  together  with  some  anecdotes 
and  problems  on  the  subject  The  first  edition  consisted 
of  it  2^0  pages,  but  advantage  has  bech  '.akenof  a  new 
issue  to  make  additions  which  have  more  than  doubled 
its  size.  Save  for  a  brief  section  on  tbebistory  ofmatlte- 
matics,  the  work  is  almost  entirely  a  compilation,  and  110 
attempt  is  made  to  connect  tojeiher  the  extracts  or  draw 
any  micrcuLes  therefrom.  The  reader  thus  ha*  the  ad- 
vantage of  being  able  to  begin  anywtiere,  but  the  eifect  of 
many  huadrads  of  short  and  disconnected  paragmptis  is 

somewhat  jerky.  To  form  surh  -x  m''r-r!l  ineous  col- 
lection, drawn  from  writers  ol.iil  agei,  must  have  involved 
extensive  preparation  and  years  of  reading.  M.  Kcbicre 
maybe  congratulated  on  the  result  of  his  Ltbours,  fctr 
the  volume  is  undoubtedly  interesting,  though  of  some- 
what  unequal  merit. 

Ills  divided  into  four  parts.  Ihe  mat  is  mainly 
i1l\  i>;ov1  to  leinarks  on  the  philosophy  of  matlieui.itics  — 
by  far  ih;  greater  portion  being  drawn  frooi  French 
sources.  In  our  opinion  this  is  the  best  section  of  the 
book,  since  many  of  the  extracts  here  given  would  other 
wise  be  practically  inaccessible  ;  moreover  it  is  always 
instructive  to  rea  i  the  opinioas  of  writers  like  CondiUac, 
Mdme.  de  Stael,  Rousseau,  and  Comic,  and  not  the  le«s 
so  when  their  knowledge  of  the  subject  discussed  is  rather 
su|  erficial.  At  llie  simc  lime  we  think  -h  l-  i  kmiIl:  may 
reasonably  expect  deUilcd  references  to  (he  sources  of 
the  quotations,  and  certainly  the  value  of  the  collection 
would  be  increased  thereby. 

The  section  on  the  history  of  mathematics,  which  is 
pl.iccd  at  the  clos3  of  this  part,  is  a  mere  travesty  of  the 
subject.  We  cannot  suppose  that  M.  Kebicrc, when  writing 
his  work,  seriously  thought  that  Galileo,  Kepler.  Newton, 
and  Leibnitz  were  the  only  mathematicians  outside  France 
who  should  be  msntioned  as  having  been  eminent  in  the 
last  fr.  L-  1.  ;a  ircd  years;  that  air.  iii.;  uver  forty  names 
given  OS  represenung  conteutporary  mathematicians 
not  a  single  foreigner  should  find  a  place ;  or  that  five 
French  p  ipers  were  the  only  current  periodicals  of  any 
importance  had  not  .M.  Rebiilrc  ever  heard  of  LniU  i 
yoitnial  ■;,  I  n  the  second  edition  the  names  of  H  i}  gens. 
Euler,  Gauss,  and  jacobi,  together  with  those  of  a  few 
European  contemporaries  are  added,  but  though  M. 
R'.-'v  ■•:e  in  his  preface  spec^fi "  ^"v  .-alls  attention  to  thcic 
adciitjons,  wc  consider  he  wouid  have  been  better  advised 
to  have  omitted  this  section  nthCT  than  give  a  sketch 
which  is  so  unsatisfactory. 
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The  second  tlivision  of  the  work  is  of  a  very  miscel- 
laneous character,  ranging  from  quotations  and  anec- 
dotw  t»  a  note  on  the  superstition  tiiat  thirteen  1»  an 

unlucky  number,  and  a  remark  that  Newton's  fluxions 
is  not,  .IS  might  he  inferred  from  the  title,  a  medical 
work.  Any  ciiatioti  involving  a  geometrical  term  or  a 
number  seems  to  be  regarded  as  worthy  of  a  place  here : 
thus  tlic  observation  of  a  diplomatist  that  the  stratgfht 
course  is  not  always  the  shii'tc^'.  a.t,  l^  :.'-,;nI>ji;l  .i>  ,i 
geometrical  anecdote-  Such  examples  abound,  but  n  is 
an  unusual  stretch  of  Ungo^tge  to  call  them  mathe- 
matical. 

The  third  division  commences  with  some  quotations 

which  might  have  been  eijually  well  placed  in  the  first 
part  of  the  book.  Most  of  it  is.  however,  devoted  to  what 
are  called  paradoxes  and  singularities;  such  as  a  iime* 
monic  verse  for  lecoUecting  the  approximate  \  aluc  of  ir, 
that  the  number  six  hundred  and  sixty-six  h  supposed 
to  (ii,i:ic  iL-  l  with  Antichrist,  that  a  map  of  the 
heavens  is  now  being  prepared  by  photography,  that  two 
and  two  do  not  truly  make  ib-ir  because  the  units  used 
can  never  be  exactly  alike,  chat  since  it  is  very  cold  at 
the  North  Pole  it  might  be  thought  th.it  it  was  very  hot 
at  the  South  Pole,  ihit  Card.in's  solution  of  a  cubu 
equation  is  useless  for  determining  real  roots,  and  so  on. 
Such  a  colieeiion  of  assertions  and  extracts— mostly 
tin -i.-riTij)anied  by  comment  or  reference  -  will  pro- 
b.iltly  be  less  attractive  to  the  mathematician  than  to  the 
general  reader. 

The  bdolc  concludes  with  some  problems,  classified 
according  to  9ub;ects.   In  general,  onfy  the  enunciations 

are  giver.  Tluis,  in  aritlfmetic,  we  have  ihc  .jucstion 
how  -nany  di^^its  are  u^cd  in  p.is'i'^g  a  volume  of 
one  thousand  six  hunired  and  forty  tive  pa<es ;  in 
algebra,  the  question  of  finding  the  number  of  rabbits 
and  pheasants  when  altogether  among  them  there  are 
thirty-five  heads  an  J  ninety-four  feet  :  in  optics,  the 
determination  of  a  point  c'lually  illuminated  by  two  given 
luminous  points  ;  in  mechanics,  the  curve  of  pursuit,  and 
in  higher  (!)  mathematics,  the  question  of  finding  the  sum 
to  which  a  centime  would  amount  in  eighteen  hundred  and 
eighty-nine  years  at  compnuiid  interest  at  the  r.n  :  of  Hvc 
per  cent,  a  year.  Some  "  recreations  "  and  celebrated 
problems  are  also  included :  historical  notes  on  these  or 
references  arc  cither  absent  or  so  incomplete  as  to  be 
practically  useless,  though  they  would  add  greatly  to  the 
interest  of  the  (juc^tions.  .Moreover,  it  seems  desirable 
to  add  a  warning  that  queMions  of  this  kind— such  as  the 
inscrtption  in  a  circle  of  a  regular  polygon  of  seventeen 
sides,  the  theory  of  the  knight's  tour  on  a  chess-board,  and 
the  forinition  of  perfect  numbers— are  of  a  totally  diftcrent 
character  to  the  common  catch  of  the  time  occupied  in 
reaching  the  top  of  a  pole  twenty  metres  high  by  a  snail 
which  each  day  crawls  up  three  metres  and  each  night 
slips  down  two  metres.  Here,  however,  conundrums  and 
problems  of  all  degrees  of  difficulty  arc  indiscriminately 
mixed  up  together.  In  spice  of  this  obvious  criticism  the 
collection  is  a  good  one,  and  well  adapted  to  stimulate 
interest. 

The  printing  and  gcM:;i  'frlc  In  ,ic  admirable, 
while  the  foregoing  sketch  will,  we  ihmk,  enable  the 
reader  to  form  a  general  idea  of  its  contents.  We  have 
already  aw^X  th  i*.  >.  our  opinion,  its  chief  value  lies  in 
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the  citations  on  the  philosophy  of  the  subjeci  :  i!ie  s  icn 
tific  worth  of  the  test  is  more  questionable,  but  it  forms 
an  amusing  collection  of  assertifms  and  notes  concern- 
ing  mathematics  which  may  be  commended  to  those 

interested  in  &uch  matters. 


OUR  BOOK  SHELF. 

Otiiisfs  <>f  the  I'lU  i/ic  Slftfit-,  inclutiin.^'  - •  !  f  ~n:j'  the 
AJj^iLVfit  Ishtnds.  I'art  II.  By  Dr.  (teorgc  Vascy, 
Botanist  to  the  U.S.  Department  of  .Agriculture. 
Issued  June  i,  i!i9J.  (Washmgton ;  Government 
Printing  Office,  1893.; 

This  is  the  fourth  part  of  a  series  of  plates  and  descrip- 
tions fff  the  rarer  AmeriCMi  grasses  which  has  been 
issued  by  the  United  States  Department  of  Agriculture. 
The  first  volume  was  devoted  to  the  species  of  Texas  and 

the  south-west,  and  the  present  volume,  which  is  now 
finished,  contains  places  and  descriptions  of  tbe  grasses 
of  California,  Oregon,  \Vashinj;ton,  and  the  north-western 
coast,  including  Alaska.  Dr.  \'abey,  «hc)  for  many  years 
was  head  »»f  the  iieij  atment  at  Washington,  di'  :>r  f.irc 
the  present  voimm:  was  issued.  He  was  a  n.tavc  ol 
Yorkshire,  who  cnuL'rrtied  to  the  Wcsicrn  .Stales  m  early 
life.  Kor  maiiv  '.cvus  Dr.  V'asey  lived  in  Illinois,  and 
u.i;  one  nf  tiu-  Icadirg  authorities  on  the  plaMs  of  the 
Webicia  Slates.  He  was  already  adviinccd  in  years 
when  he  became  a  government  servant,  and  made  a 
special  study  of  the  'jra^«fs. 

The  number  of  2;t  ^--es  nf  liic  Pacific  .Slope  reaches 
nearly  two  hundred  species,  They  are  nc-irly  all 
specifically  distinct  from  the  species  cast  nf  the  .Missis- 
sippi Kiver.  .A  considerable  number  of  the  glasses  of  the 
rnoiintam  regions  o!  California,  Orfgon,  and  W  ashing- 
ton  reappear  in  the  mountains  of  M.ilio,  Montana,  and 
the  interior  Kockie> 

The  inlerior  of  California  is  a  dry  region,  verging  in 
the  extreme  south  into  desert  country,  and  is  very  de- 
ficient in  grasses.  In  the  present  part  there  are  dc'crip- 
ttonsand  plates  of  i  Schmidiia,  i  Phippsia,  i  .Arc'a- 
grostis,!  species  of  .-Vgrostif,  3  of  Caiaii;a:MOstis,  2  of 
De'^champsia,  1  Tnsetuni,  1  Danlhoni.1,  f>  of  .\1clira,2  of 
Pleuropogon,  1  Uniola,  15  of  Poa,  1  Colpodiuni,  :  of 
Dupontia,  1  GI}  cera,  1  Atropis,  3  of  Festuca,  2  of  Bromus, 
t  Agropyrum,  3  of  Elymus,  and  1  Gymnostichttm.  Only 
two  of  the  species  are  British,  Calamagnstis  megUtta 
and  Elvunii  anmarius.  The  descriptions  are  mainly 
drann  up  by  Mr.  L.  H.  Dewey.  We  wish  the  depart- 
ment could  see  its  way  next  to  issue  a  complete  synopsis 
of  all  the  grasses  of  the  United  States.  J.  G.  B. 

Reveries  <•/  lI'oH.i  Hiitory,  from  I'.mlh'i  .Whulout 
Origin  I0  its  Final  Huin  ';-  9r^  the  Romauce  0/  a  Star. 
By  T.  Mullett  Ellis.   fLoedon:  Swan  Sonnenschein 

and  Co.,  i8n-  ^ 

J  r  is  difficult  to  c  iirnatr  •V.v  [jl.tte  of  this  book  in  scicn- 
Situ:  l.trr.itiirc.      The  t   of  its  publication  is  ap- 

parciuly  to  give  the  woiIU  ttie  benefit  of  moralisings  very 
similar  in  .st>le  to  those  indulgctl  in  by  .Mr.  Richard 
Swivcn<T  f>f  I  >',/  Cti>i,u//y  S/'"/)  fame,  ii-.it  there  is  no 
subsi  u  r  It:  the  hook  whatever.  Fioin  the  first  to  the 
last  p.igc  tlie  author  meanders  on  with  wearisome  plati- 
tudes e^prcssed  in  liigh-llaunting  style, obscutirg  a  line  of 
fact  in  a  page  of  padding.  This  is  the  inarncr  in  which 
he  is  carried  away  on  the  subject  of  ife  oiiv;iii  of  man. 

"  He  came  like  an  apparition.  Wliencci'  Who  shall 
say  .'  Who  shall  dare,  out  of  his  absolute  knowledge,  tO 
declare  his  origin,  his  ancestry  } 

"What  hopes  had  he  in  that  dreary  desolation? 
What  thoughts  •    What  ambitions  ? 

"What  a  being!  What  a  nature,  his  !  How  ncble 
his  form !   Between  the  mammoth  and  himself,  between 
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the  animaU  that  he  cbasod  *xA  he,  what  k  chasm  in  Che 

scale  of  creation  ! '" 

So  the  rhapsody  continues,  without  backbone  or  .ir-  : 
ment  of  any  kind.  Mr.  Millett  Ellis  pmMbly  means 
well.  Indeed,  his  literary  effort  may  be  lu^vily  appreci- 
ated by  people  wljo  mistake  verbiage  for  eloquence.  To 
us,  however,  the  contents  appear  to  be  in  a  nebulous 
condition  like  that  which  existed  when,  to  use  Mr. 
Elhs  i  vviirds.** The  chaos  of  earth  circled  in  the  vast- 


LETTERS  TO  THE  EDITOR. 

\Tk*  Editor  doti  not  hold  hi"!,!:'  rnf.TintU  f,^'  oftntcni  tx- 
frtiltd  ky  kit  c<>rrttf«tiJtuSi.  Ndtktr  tj«  Ju  undfrfait 
tc  return,  or  to  corrtspcnd  with  t\*  writtrs  of,  rtjeitid 
wuinuurifti  inltndtd fer  this  or  any  elktr partof  Natuke. 
No  notice  it  taien  of  anonfmoui  commnnietlitmtm\ 

The  Publication  of  Pbysical  Papers 

Tmk  (liKimioo  stkdcd  bf  Mr.  J.  Swiobame  in  Natwrk  of 
■mm  39,  leeau  to  bave  waaitred  mm  Its  oncinal  parpgwi  tat 
mm  the  poial*  sagt**^ 7"*^  axtlde  of  |uly  13.   It  ti  the 

duty  of  an  inrettigfttar  in  any  hrnnch  of  NafaraJ  SeicDO*  to  pnh- 
lUh  the  rrsuhs  of  hit  rev.nrch  \(  1  hey  appear  t9  be  both  new 
and  of  sufKcient  iolemt.  lie  hn  three  courses  open  to  him. 
He  can  write  •  book,  relying  on  ilie  »(iverii»eoients  of  his  pub- 
lishcr  an<l  on  reviews  to  inform  o'faer  worken  (hat  such  a  book 
exists.  His  space  i>  unlimited,  bat  h«  cannot  make  sore  of  a 
circtilatiun  unless  by  presentation  c<'>(>it;<.  He  may  co  umunicate 
his  results  to  a  scicniilic  v>ciety.  His  spice  is  somewhat 
limited,  but  he  secures  a  definite  circuUtir.n,  ami  an opjyjrtunity 
for  discussion.  Or  he  can  communicate  thcju  to  tome  technical 
journal,  sccurioe  gencratly  the  maiimnm  circulali  >o,  but  with 
considerable  restiiction  as  to  spicc. 

The  publication  of  b  10'  «  nee  ls  no  comment,  .ind  was  alluded 
to  by  Mr.  Swinburne.    .Mr.  Buchanan  thiriL^,  ih  it  the  ;i  itjii  1 
tion  of  papers  in  all  branches  of  science  is  in  as  unsatisfactory  a 
vi;i-e      that  of  phyiics.  and  advocates  the  central  organ  sag* 
Dr.  OHwr  Lodge,  and  referred  to  bjr  Mr.  Swiabame 


gesie\l  i)f 

as  a  last  resoit. 


Bnt  the  teal 


to  b«  ene  el 


real  qaeaici 

bdlities  for  the  pablicatioe  of  orlciaal  oottiiiimiGatioiit,  aot  of 

abstra:ts  or  reprints  ;  and  these  nor  of  general  science,  but  of 
phyMCS.  Mr.  Swinburne  lias  ^iven  reasons  which  render  a 
purely  physical  journil  impossible,  unless  it  be  endowed  or  sub. 
stdised,  as  in  the  case  of  the  excellent  rhyn:a'  A'n-icf  of  the 
Cornel!  I'niversity.  Nothing  could  be  more  coiti pk- l-  ihan  the 
publiciiti  111  f  chemical  researches;  and  ge-ili,;;,  iJr  jiiomy, 
biology,  and  physiologjr,  thoogti  notainled  by  (be  pateatee, 
and  treated  often  as  a  hohbjr  lathcr  Lhafl  as  a  study,  sevn  to 
lie  well  p'ovidetl  for. 

Exhaustive  and  important  phys'cal  researches,  such  as  those  of 
Ewing  on  Magnettsm.  should  ond'Hibtedlv  be  coramisnicste  '  to 
the  Royal  Sociel).  l  ln-  "I  rA:i-,i.:-:' .r.,  11  1  u;>-  vfi>'  t-v 
pensirc,  and  the  circuiauijii  apjxsaii  to  ticjx-nd  l«tj{«ly  vn  vl-- 
S«ntatkm  copies,  uoless  an  abstract  or  reprint  appears  eUc»  liL-t?. 
Work  doae  at  Unitersiiy  laboratories  is  in  many  cases  ai^pi  j- 
pnntelycomaiunkstcd  to  local  s^ieties  ibearcwatioa  balmost 
aegligit)]e,  and  the  majority  of  the  papers  are  asm  heard  of  by 
outsiders.  The  Ph^rskal  Society  appears  to  ofliw  the  greatest 
(acihties,andtopabluh  its  proccedingt  rathe  best  possible  aaaoer 
—  first  through  its  own  I'roceedings,  secondly  by  a  recent  ar- 
rangement with  the  Phtloiffhica!  .Vf  i  -itzint,  thirdly  by  a  number 
of  reprints  i<.ued  to  the  author,  and  last,  hut  not  least,  by  the 
admirable  report  which  is  »enl  to  and  printed  by  a  number  of 
technical  jo-.irnaU,  and  which  appear  regularly  in  NAn;RE.  Dr. 
Lxlge  thinks  that  "the  method  of  publication  invented,  or  at 
anr  rate  adoptetl,  by  the  Physical  Society  of  I_nn>i-in"  is  "well 
w  jrthy  of  imitation."  No:  uf  imitation  Kiirly,  f  .:  to  multiply 
societies  will  hinder  rather  than  facilitate  retcrence  to  the  pub- 
lished papers.  The  valuable  work  of  the  Physical  Society  needs 
ex'ension.  The  double  publication  in  (he  PkiL'sefhical  Mii^a- 
une  and  in  the  Pioceedings  settuv  t  1  l>e  somewhat  wasteful. 
A  selection  of  its  heavy  maihematii:j.t  (j^pen  might  be  offered 
by  the  Society  to  the  PkiUtofkical  Mi^aitu  ;  an  i  thus  leave 
ia  it* ^^BMiiriiaKS  for  publication,  in  addition  to  its 
accepted  for  printing,  bat  not 
 iion  ;  and  for  ah^^^^ifeiiw 


full  publication  of  the  more  iDi.  orKnt  (  hv  ,k-i;  p  ijicrs  i):;. 
»<icieiie<i  of  Cambridge,  Oxford,  I 'aljliii,  Edinborgb.  an  i  <;i.i*- 
-<nv  I'lic  hisiiiiiM  in  of  Civil  Engineers  poblisbe*  a  n  im'),  r  of 
•'  selected  pat«t»  ;  these  Me  either  unsuitable  for  rta  Im-  and 
discussion  at  a  meeting,  or  aieofaiiooriaportaace.  They  receive 
perhaps  less  aitentioo  from  Loadoo  atembcn  who  frequently 
attend  the  ■eMnnaad  who  lan^  md  the  Prooeediags,  but 
they  scGore  a«  wid«  a  cbodalioB  as  those  which  are  accepted  for 
reuling.  A  very  successful  departure  was  made  by  the  Institu* 
lion  of  Electrical  Engineers  in  the  publication,  e.irly  in  August, 
1893.  of  a  paper  by  Mr.  J.  Swinburne  on  "  Problems  of  Com- 
BWMhI  Ekctrolysu."  At  the  meeting  on  Novem^ier  10.  this 
paper  was  taken  as  read,  aod  a  useful  and  vigorous  iUvci,t»<ion 
Klllowed,  occupying  two  evenings. 

By  t!i-  Iitief  hut  careful  and  always  accurate  abstract  of  the 
(i?.[.cr-.  .m  l  liy  the  11  >  U-is  excellent  thojgh  much  more  care- 
lii  ni.ir.siuig  report  of  the  di^di'^ion,  an  unusually  wide  arcula- 
ti  111  '  .f  the  chief  points  of  LLHii-nutncTiioiis  t;i  the  l'f:y>ic»I 
.Srjtic;v  is  Kcurcd.  The  luhugraplicd  reports  arc  itiU  giatui  ■ 
louslv  t  u  .ir.y  technical  journal  that  cares  to  publish  then. 
Abstracii  oi  "selected  papers"  could  be  sent  out  in  the  i>ame 
way,  and  could  be  made  with  far  less  trouble,  since,  unlike  tlM 
report  which  is  issued  a  few  days  after  each  meeting  they  eoalA 
be  danit  with  at  leisure}  the  ataetiaet  aiigl«t  indeed  oe  linatAlied 

a the  aathor,  though  I  am  not  sare  that  this  is  adeissble.  The 
ysicaJ  Society  seems  in  every  way  ailmirably  fitted  for  the  . 
peblicatieo  of  )>h>sical  papers,  and  no  greater  facilities  for 
experimental  demoo^iraiion  could  be  desired  than  tho«e  which 
are  so  freely  affonled  to  the  authors  of  papers  read  before  it. 

Mr.  Basset  suggests  that  the  L<jndon  Mathematical  Society 
would  be  a  good  medium  f  >r  (he  publication  of  physical  papers. 
.May  I  prole-t  against  conHt  i  i  r  we^n  ihctwn  ■?rirTi.-e«,  snd 
1  am  »ure  that  nuny  pti'-  m  r.::i-in  v;i,i.'.n..  ■:.  ■-■,;h  li  im  a 
diflTcrent  point  of  view,  will  a^icc  with  me  r  i  here  wm  once 
and  I  believe  still  exists,  a  '•.science"  called  Microscopy.  It 
was  divided  into  two  factions,  slnmi^ly  <»p|>osed  to  each  other. 
These  were  named,  reciprocally  I  »se,  "The  Glass  and 
Hrass  School,"  and  "The  Slug  aikI  liug  .Sch d  "  The  one 
icj;ir  lrj,l  :)ic  'i  ir/ru/a  and  the  grammiti'f  hora  as  having  bees 
specially  created  to  afford  test  objecu  for  showing  off  the 
pcrfbnaancc  of  favonrite  iasiruments ;  the  other  coaiidcfed 
isuaersioa  objectives  and  oorrectiug  adjusimcnls  as  men  todhi 
the  Bse  of  which  nrait  be  learned ;  and  regardeil  polarisoopc 
attachments  and  meduaictl  stages  as  toys.  The  problem 
worker,  it  would  be  ambiguous  to  call  him  a  mixed  mathema- 
tician, finds  in  phy»iC'>  an  uolimileil  material  for  problem- 
setting.  In  many  cases  he  accidentally  makes  an  original 
contribution  to  physical  science,  he  frequently  gives  roost 
valuable  finishing  touches  to  the  experimental  work  of  others, 
and  occasionally  actually  retards  progress,  as  in  alternate 
current  elfc'rical  cnKincerinj;,  by  introducing  complications  on 
iuiuitK  (Tilt  lai.T,  !o  '.he  discouragement  and  confusion  of 
(he  c\;icr:iatnlal  wo  -'.r.  'J^fjd  tool*  are  in  thfm«rlvr«  a 
dchi;iii  111  a  good  WDrkmni  ,  ud  trim  ;iliy5:c:!it  ^.xr.  iliirr^^nid 
m.n Kt. itiatics,  even  if.  thi>-L-  1  ir.itithcs  wiutti  am;  la  lair,  u»e' 
lt^      Hut  the  aiv.i  ■  .i  i,  1 ,  -Av.i  the  sciences  sh  >uld  be  distinct. 

l  liere  need  be  r^u  rivalry  whatever  with  the  Royal  Society. 
Elaborate  memoirs  do  not  admit  of  discitssiail»  and  It  «e«M  bc 
a  pity  to  burden  (be  Physical  Society  with  the  CipCBM  of 
(n-inting  them,  when  the  Royal  Society  can  to  welt  aflbid  to 
cive  (hem  place  ia  Us  Transactions.  The  strict  rales  of  the 
lostitution  of  Civil  Engineers  against  the  publication  of  its 
papers  in  tcchniesl  joamaU  before  thev  have  appeared  in  its 
own  proceeding*,  and  the  similar  rule  of  the  Royal  Sjciely,  so 
far  a-  its  Transactions  arc  concerned,  may  perhaps  be  in  keeping 
with  the  unapproached  prestige  of  the*e  institutions.  But  the 
Royal  Society  issues  proofs  of  its  Proceedings  after  the  papers 
have  been  read,  .1:1 1  the  Institution  of  Mechanical  Engineers 
and  other  socictii.-^  icni!  out  proofs  of  their  papers  with  the 
simr>le  condition  that  they  are  not  to  be  reprinted  until  (be 
communications  have  been  actually  read.  The  Physical  Society 
tacitly  adopts  the  latter  course,  sending  proofs  before  the  meet- 
ing to  those  who  are  likely  to  take  part  in  the  discussion.  Ihf 
only  objec!ii>n  toahe  free  publication  of  a  paper  htfort  it  is  read 
an  1  l  -vu^M  il,  li  that  a  discussion  may  take  place  premalurcl) 
in  the  iccliait.ai  journals  ;  but  with  the  exception  of  I^ATURE, 
these  are  in  (oach  with  so  fiiw  blanches  of  physic^  that  bet 
little  hano  would  be  done. 

I  venlwe  to  thlah  that  the  pnUicatioo  of  ph|ttcal  papert  esa 
be  carried  oat  laeM  efieieBllyhy  ■>*■■•  ^  Ihc  pucteot  pfipoidue 
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of  the  Physical  Society  ;  that  itich  a  few  tnodificaltors  it  couM 
deal  with  all  ihc  more  impotlant  physical  papeni  annually 
published  in  thi*  country  j  and  that  such  centralisation  is  very 
desirat  le.  Stth  mcdlficalions  I  beg  to  ss  :;^;c-:  a-c  the  follo■^  • 
ing  : — (I)  Let  mathemaiical  papers,  i.t.,  those  which  con'ii>t 
of  prohleii  s  in  mixed  mathematics  rather  than  pore  physic?,  be 
offeied  10  the  PhiL  publishing  the  conclusions,  with 

n  reprodujiiori  of  any  rcsultinu  diagrcin,  in  brief  abstract  in  the 
journal.  (2)  Let  paper*  bv  invited  not  only  for  reading  during 
the  wioier  •ewon,  bnt  but  paUicuioii  at  iMtmto  thraughoM 
the  )e«r,  wlicaeTcr  cfloti^h  mMlcrbu  ben  colleetcd  to  fill  > 
nnmber,  a»  Is  doa«  la  many  other  pnUieationa.  (3)  Let  aeiec- 
tioni  he  mule  from  ihesv  lor  reading,  on  ibe  erouod*  (a]  of 
scientific  importance,  [/']  suitability  for  discussion,  \t\  expcii- 
mental  dcmonstiation.  14)  Reprint  in  abstract,  or  occasionally 
in  full,  papers  read  before  other  societies  ^excepting,  of  oourtw, 
the  koyal  Society). 

I  feel  that  some  apulogy  is  due  for  making  ihc'e  suggestions 
elsewhere  than  at  .111  aiiiii:.il  general  meclins  of  the  I'hysical 
Society,  but  the  n:ten<lar;cc  at  thf  n  ertings  is  no  measure  of 
the  important  worl.  which  this  -.  i  n  ty  I'oe).  in  the  publication 
of  phyoical  pajierf,  and  as  these  mm^cslionn  aii>e  diieclly  <iul  of 
'he  discussion  which  has  arisen  in  your  columns,  they  may  per- 
haps not  be  out  of  place  tbeie.  Alex.  i'.  TtiuriER. 

aS,  Victoria  Street,  Weitniniter. 


The  Definition  of  "  Heredity.  " 

When  all  the  world  is  ringing  with  the  w.nds  "heredity" 
and  "  itiheii'ance,"  it  i«  iiaikiral  to  feel  some  surpri.sc  and 
am.-izcmcnt  on  hrarinjj  fiom  even  s  i  high  an  aulhiTily  a*  Dr. 
Hur^t  that  ;l,t  v  ,  exprovsivc  of  nothing  but  the  incoherence 
of  ideas  emaiiji iiij;  (roiii  l  onfu^cd  br.iin>..  Perhap-  as  a  Muiltnt 
of  Darwinism  I  m.iy  be  allowed  a  little  fipacc  in  your  coUiinns 
to  suggest  that  there  \%  an  alieitiative  view  tu  (bai  held  i>y  Dr. 
Hum. 

Hit  potitioa  I  imdersland  to  be  tbii :  No  force  of  any  k  ind 
esdept  wnDni  leleciion  it  >t  work  to  preierve  the  form  of 
orgMiHtaii  from  elterolion,  Doei  he  mcao  to  confine  (he  ap- 
pmatiM  of  tbia  atateiMSt  to  organism*  cxisiins  tinder  stable 
OQHdftioM,  or  would  it  have  equal  force  in  the  piobaMy 
WHnCIWIt  cases  wheic  temporary  ch.in^et  incircunnlancc.  occur  ? 
Now  it  cannot  be  dcni-'d  that  there  is  tome  factor  of  consider- 
ahle  power  controlling  the  vaii.ili'>nsof  l>pecies  from  the  normal 
type  ;  but  that  it  is  a  n.nt'.iiAl  stlectiun,  aiordinaiily  undcrstoo<l, 
&etmi  to  inc  tn  1  c  1;  1(  .t  open  to  discU'sion.  If,  without  the 
action  f  :  in  :  .!  :  !  j  p  n  all  »pctics  are  ii  i'  'i  ■  react  to  any 
charge  in  iticir  cuviioumcrjl,  there  is  no  reason  against  and  very 
great  probability  in  favour  of  many  specifS  having  been  de- 
stroyed by  the  advent  of  new  ctinditions  followed  by  the  suhsti- 
tutiOD  of  new  forms  'pjile  ill-.idapted  to  the  <iUI  Ci>ndiliun!. 
What  would  then  Iv  bkely  to  happen  should  the  original  cir- 
cumstances return  ?  Two  alleinalnes  are  possible  under  Dr. 
Horst't  vie >>> .  liithcr  ilie  form  rebutting  from  the  lir»i  change 
mart  he  lou,  or  it  mmt  .-ic^aiiu  beooMe  ntodified  ;  but  the  chances 
are  iafinile agaiDst  any  .-<pproxinatiaa  to  the  original  oiganisui 
bciait  reached  nnlen  there  be  tont  ttodcngr  towards  a  return 
to  (oroer  type*. 

If  we  adhete  to  the  ooinion  that  "  hcrcJity  is  something 
mora  than  mere  family  ItKcue-.^,"  ardnot  quite  comparable  to 
the  **tcnder.cy  of  ail  weathercocks  to  poiot  lo  the  soolh-arekt," 
we  are  at  once  freed  from  the  uifiiculty,  and  can  see  how  a 
species  might  outlive  many  temporary  changes  in  the  form  of 
influences  10  wlixh  it  might  be  subjected.  In  order  that  species 
may  lie  modified  to  suit  new  permanent  surroundings  it  is  ob- 
viously unnecessary  that  the  variations  arising  auioKg  the  ii.  li- 
vidnals  shall  be  very  frequent,  and,  when  organisation  and  en- 
Wrooment  arc  in  agreement,  it  is  cjuaily  <d)vions  that  the  fewer 
the  departures  from  ihc  normal  ly|  e  the  better  will  it  lie  for  the 
species.  If,  then,  the  tendency  -Ti  n^;  in  all  organists  ^  t. 
conform  to  an  ancestral  type,  wheiicvt,-  ume  is  a  merely  tem- 
porary change  of  enviioi  men;  the  chances  of  some  at  le.ist  of 
the  iixlividttal*  Scaviog  unmodified  dciiccDdants,  when  the  old 
ccodiiioni  reassert  theiDselves,  is  vastly  iocreased  ;  and  ifmean- 
while  some  ether  indlvldiial  Itmilies  have  beceaae  somewhat 
modified,  iheB  the  number  «f  specica  ineaisleace  nay  alio  have 
been  iDcteased.  Of  course  I  am  supposing  that  the  period 
during  which  abr.oi  iiial  conditions  of  life  remain  in  force  diall 
oot  extend  sufficiently  to  allow  all  the  unmodified  iodividliall 
to  be  eliminated  by  the  action  of  natural  selection. 

If  I  have  been  successful  in  aty  argunem,  I  think.it  will  be 
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clear  that  the  force  which  I  should  designate  by  the  term 
"heredity"  cannot  be  described  as  a  tcndeticy  li/^rcrcd  by 
natural  selection  ;  for,  while  tiny  influence  it  tu  ly  i-vi  rt  antago- 
nistic to  the  development  ^n  l  ;  int.ni..incc  u[  :,]  it;'.5  be 
counteracted  by  natural  sekclion,  ibe  brnidu  1'  may  ronfcr  .ire 
almost  cm iiely  prospective,  and  therefore  do  n  >t  I'lll  \vi:liiri  the 
range  of  the  force  which  tends  lo  preserve  favourable  vanalions. 

I  conceive  that  the  definition  ol  the  word  "  heredity  "  should 
b« — the  tendeocy,  more  or  less  siroug  according  tu  the  age  of 
Ihe  species,  to  foliaw  certain  types  catiihitied  by  all  organisnia, 
and  that  It  Is  no  mere  alMiract  ideadcvoidof  objective  cMstenee, 
but  a  force  the  imporlance  of  which  we  are  not  yet  able  to  fully 

In  conclusion  I  should  likelo  inenllon  a  point  with  regard  to 
Ihc  case  of  Saturnia  which  has,  I  think,  been  overlooked.  What 
has  really  been  proved  is  simply  the  fact  that  the  insect  is  ex- 
tremely .'.usccptiblc  to  mtKlincalion  by  change  of  food.  If  some 
entirely  new  loud-plant,  if  possible  chosen  liom  an  entirely  dif- 
ferent order,  could  be  found  as  a  substitute  for  cither  species  of 
Juglans,  aii(l  the  result  were  Carefully  watched,  the  experiment 
could  nut  fail  to  l>e  instruciive>  I  will  not  say  conclusive. 

Rochdale,  .\iigust  10  T,  Spkm  kr  SMiTHltON.  , 

Sexual  Colouration  of  Birds. 

Tun  recent  controvcr-y  :ii  your  Columns  with  reg.ird  lo  ihe 
non-inherilancc  of  acpiirel  cKarac!et>  opeiu  up  the  question 
whether  the  principle  of  naluinl  selection  operates  imivcisally  in 
the  animal  kingdom,  or  whether  wc  roust  invols-c  other  cau-es 
to  supplement  it.  In  Dr.  Hur>t"»  letter  of  August  17  (p.  368) 
14  a  sentence  which  seems  lo  cm^jody  what  has  generally  been 
understo  d  ."IS  Darwinism  :  "  If  anything  has  ever  been  rendered 
certain  in  biology  by  prolonged  enperiineni  and  observalitiji,  it  is 
the  fact  that  sprcilic  chirncters  are  m.ini-aincd  coiistatit  by  selec- 
tion, and  thai  alone."  ISut  how  docs  ihi»  agree  with  Ur. 
Wallace's  theory  of  accessory  plumes  ?  ruis  tbaonr  he  MnMelf 
thus  espreiises  ("Darwioum,'  p.  293;:  "The  net  that  they 
have  been  developed  10  sueh  an  extent  in  a  lew  species  is  an 
indtcaiioo  of  sueh  perfect  adaptation  10  the  oondilions  of  estst- 

ence,  such  complete  SUCOeSS  in  the  bailie  for  life,  that  there  is 
in  the  ndiilt  male,  at  all  events,  a  surplus  of  strength,  vitality, 
and  growth-power  which  is  able  to  exptind  itself  in  this  way 
without  irjury. "  Here  we  have  two  entirely  different  views  of 
what  is  meant  by  the  struggle  for  existence.  .Xcc  riling  to  Dr. 
Hurst  it  is  incessant :  let  its  o|scratiijn  ce.ise,  and  Ihe  characters 
of  the  species  become  »i>eeiiily  oMiterated.  .Vcconlinc,  to  Dr. 
Wallace  a  sictoiious  species  rray  le.ive  the  arens,  ii  I  -i  1  :  | on 
its  laurels,  (iut  if  natural  stliciion  ceases  to  work  in  thif>  iirl  l, 
why  nut  in  others.-'  The  c<iIours,  it  is  true,  may  be  due  nu:-!)' 
to  waste  products  turned  to  account,  but  Ihe  annual  gio<kth  of 
the  peacock's  plumes — often  nearly  five  fect  in  IcOglh— muSt 
rc'iuite  a  great  expenditure  of  vi1.1l  lorcc. 

in  Brow  n's  "  rhici-teich ''  it  is  stated  that  even  in  ordinary 
cases  mouUtiig  is  not  unaccom|>a]jied  wilh  danger  tu  the  bird. 
And  this  is  not  all :  the  ucondary  wiog  lesihen  of  the  argus 
pheasant  are  developed  to  sueh  an  extent  that  they  are  said  "  al* 
most  entirely  to  deprive  the  bird  of  Sight "  ("  Descent  of  Man," 
vol.  iL  p.  97).  The  theory  by  whieb  Darwin  birnieV icconatc4 

for  these  phenomena,  viz.  that  the  female  selected  the  ttlOal 
briliiantly  coloured  male  as  her  partner,  explained  the  faCt^ 
but  failed  for  want  of  sufficient  evidence  that  any  SUch  Selection 
took  place.  1  cannot  think  that  the  two  forms  of  scsual  »e1>c- 
tion,  by  battle  .ind  by  femtUe  preference.  conllicN  aince  the  hen 
bird  might  well  ad  mite  the  oottbUiationof  fine  ptumes  and  war 
like  prowess. 

There  is,  bc.sides,  Mr.  Stol/nianii's  tlieory  that  it  is  to  ilic 
advantage  of  the  species  that  the  numl>er  of  males  should 
lie  kept  down,  since  bachelor  mates  pei^ccu'.e  the  hen  bird  uju  n 
the  nest.  This  assumes  what  is  not  well  proved,  that  males 
1.11,;!  ly   1,  l:  f-male.';.     liut  a  very  large  ptoiHUtion  of  the 

species  in  whic'ri  the  ceck-bird  is  highly  •Iccorate  I  arc  p.  ly- 
gamous,  and  in  these  cases  the  ntimbt  r  of  males  i.s  obvioa-hr 
excessive.  Mr.  StoUmann's  theory  in  nu  way  cuutlicts  With 
Darwin'*!  bat  laiher  sapplaments  it.  Moreover,  it  la  haidly 
•nare  ihan  aa  estc»sion  of  Dr.  Wallace^s  view  that  the  dullness 
of  the  female'*  pilitmageis  due  to  her  need  of  protection,  which 
in  the  case  of  the  mate  is  less  necessary.  Both  Darwin's  ibeoiv 
and  Mr.  .Slidzmann's  require  further  evidence,  but  ihcy  cacD 
have  the  merit  of  suggesting  a  cause  for  the  eoastSBcy  of  the 
same  plumaee'ihroueh  successive  generations. 

Sconrie,  Lavig.  N.B.,  Augntt  24.  P.  C.  IIBADI.BV. 
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Bird's  SMering  Methods. 

Mr.  IIEADLKV'S  SVggeslion  (NaTUIE  for  Jul)  2;)  that  gulls 

tametiffles  Atxt  by  dropping  one  ia^jx,  U,  it  seems  to  me,  hardly 
leaablci  for  so  small  •  rnddcr  nclin^  <.>n  so  thin  ■  medium  as  air 
iraiiM  be  of  lilile  effect.  And  aJihoogh  1  have  fcen  manygalU 
nnder  very  varyini;  cirrum<iances  I  have  neier«een  then  even 

Bpi>»arinj  "o  direct  llu-;r  c  jui     in  ^ucli  n  manner. 

Tnat  Ijirds,  ti>  a  jjrc.it  extent,  steer  liy  chan;;ing  the  position 
ofilieir  centre  i>fyr.>viiy  is,  iin<ioul)teilly  enrrcct,  ainl  it  is  espe- 
cially true  of  Linii  "ilh  Ilmi;;  njrroiv  »  i(i(js,  such  as  the  pcticts 
and  s.hecrwa!er.i.  The  all>ati os.  exhibits  this  iiitlhDiI  to  per, 
ft  I  (It),  ami  .toyciDc  who  ha>  walch<Ml  thin  hinl  circling;  f.ir  anrl 
wiiJe,  will  have  noticed  what  an  attgte  tile  uutsUetcbcd,  almoil 
moioalcss,  wings  make  wiili  the  level  of  the  WAtcr.  Ml  angle  fre- 
q'lently  a*  tjreai  is  45* 

The  tiexion  of  the  body  is,  t  Ulceit,  of  comparative  little  help, 
difference  in  force  or  direclioa  of  wing  »trokc  being  ;hc  main 
method  l>y  which  l-ird-.  direct  their  course. 

The  wiu;;s  may  act  ^ynchronontly,  a  change  in  th*  direction 
of  one  wing  eansiag  it  to  afil  with  more  or  leis  force  than  the 
other,  while  «iirh  OTMige  might  be  so  slight  a*  to  elude  the  eye, 
or  even  a  camera.  A  hummin);  bird  will  hover  ahout  a  cluster 
of  lilussoms,  now  har^inu  motionless,  now  ciiclin);  ri^ht  <  r 
ich  around  ihe  flowers,  md  as  there  is  no  turn  uf  Ibe  head  ur 
twayiag  of  the  Uoily,  it  it  evident  that  the  directed  forte  lies  in 
the  wine-,  al!houi;h  their  prr^encc  is  indicated  by  a  mere  ha/v 
l)!ur.  The  body  ij  usually  hcM  at  an  .lOglc  uf  Iroiii  30'  lu  45 
with  the  veiiical,  and  (he  tail  is  kept  cloccd,  bcii^  indeed 
rarely  spread,  except  when  the  fand  ie  dailinc  about  in  the 
air. 

The  use  of  winfjs  is  well  shown  by  the  crow»,  which  in  fall 
and  winter  roost  in  ^icat  numbers  onthe  other  sideof  the  I'otomac. 
aid  may  be  seen  loAartU  sunset  winging  their  way  homeward 
fiom  their  feeding  place*.  When  the  wind  is  light,  the  crows 
fly  high  and  steadiiv,  bat  in  windy  wealhcr  they  may  he  seen 
beating  back,  just  shirting  the  tree-tops,  api^aiently  to  take  ad- 
vantafe  of  any  favonrinc  eddy  that  nay  aiK  near  the  eanh.  As 
the  birds  dart  np  «3d  down,  and  from  aide  to  side,  one  can 
dearly  see  Ihe  wiiigtopeo  and  dow,  mmI  unless  my  eyes  are 
very  deceptive,  the  two  mings  are  by  no  means  always  opened  to 
the  same  extent. 

The  principal  use  of  a  bi'il'.-.  tail  seems  to  be  :o  effect  vertical 
chin^je*  in  direction,  and  while  birds  wiili  miMlciatcIy  long  tails 
u<ually  have  a  more  graceful,  gliding  tbght  than  their  abbreviated 
relatives,  ih(-y  are  no  mote  e«|>eil  on  (he  wing.  The  llighl 
of  ihe  foikeil  tailed  swa'low  is  irorc  plea'iing  ihaii  that  of  the 
short-tailed  chinincy  swift,  but  the  swi't  is  rjuite  a>  much  at 
home  in  the  air  as  is  the  shallow. 

litrds  with  unuso.i'lv  long  tail<,  such  as  the  hornbills,  arc  apt 
to  be  hut  indifi'ercnl  tljcis. 

SVaihingibin,  D.C.,  1.6. A.,  Augtui  14.       F.  A.  Luca.\. 


The  Ear'.y  Spring  of  1893. 

Thk  cxccpiinnal  chaiacter  r(  ihe  ffring  of  thi»  year  has 
alreaily  been  d<.scrilK<l  in!;i;  -i  nO:  i  h-.  Jt  seeuij  worth  ihc 
while  to  io'jiiire  !■>  w hat  extent  the  warm  weather  CDmmencing 
in  .Match  aJiectcd  iho  limes  of  11  jwcring  of  our  native  flora. 
The  IJi.>tanical  Srcitun  of  the  Il.ilifax  Scientii'ic  Society  ha-  now 
lor  seven  ye.irs,  since  iSS".  kept  a  record  cl  ill  |  l  ints  obsefvcd 
\>\  its  raciuUcts  gfciwing  wc.hin  the  limits  ol  jht  ll.difax  pati-h. 
This,  it  may  be  ineOtt'<ncd,  i^  of  considerable  extent,  perhaps 
mca  uiingsix  miles  by  twelve  or  more.  Tha',  the  record  aJTordi  a 
means  of  comparing  the  dalesof  flowcrkm  tU*  HMiaC  with  those 
of  previous  years.  Of  coune  lime  wHt  not  oelneide  wiih  reemds 
from  other  district*,  as  the  South  of  England,  but  they  witi 
satisfy  the  necessary  condition  of  such  an  iniuiry,  vii.  that  ihe 
district  shoulil  be  of  liiiii!i.'d  extent  so  that  the  time  of  dowering 
of  any  species  in  ono  year  is  pr.iciically  the  san.e  thrtMlghout  it. 
lo  addition  thttre  is  the  advantage  that  the  drought  was  not  M> 
great  as  to  retard  01  II  ihe  vei^'etaiian.  On  the  other  hand, 
such  a  record  mii-l  neu  -s-irily  lie  open  t  i  error;  a  plant  may 
li-wc  been  in  \>\  lOur  some  tiaie  before  ii  was  met  with  j  only  a 
compatilivtly  !;w  s|  ei  i<  s  liavL- been  recorrled  <f.v^'  year  with- 
out a  brcaU  ;  some  days  often  ;nlcivone  bi.:wecn  a  ;li>«cr  being 
in  bud  and  in  b!<i  :ii,  -ind  ihc  record  ii>ay  p  i-iib'y.  without 
saying  so,  rt:fLT  to  tlir*  fMriner.  lliivseser,  tlu sc  err- u ^  .ne  pailly 
constant,  and  may  \x  partly  eliminated  by  (H-^lebtin|;  the  rater 
spocicsi,  which  have  only  been  noted  two  or  three  lii 
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In  F'ebruary  almost  the  only  plant  to  fiowcr  was  the  haxel, 
seen  this  year  on  the  Ijih,  and  last  year  fourteen  days  later. 

In  March  twenty  difierciit  species  were  t)l>setved  in  flouer ;  of 
these  only  h.ilf  had  been  picviouily  recordetl  111  M  irch,  the  other 
half  being  equally  divided  between  April  and  May.  Coltsfoot 
[  7«jj(7i/fi'  Farjtra)  and  Saiix  Capre.i  appeared  at  the  usual 
time  within  the  first  week  ;  ih'  d-^isy  was  not  noticed  till  llie 
3lil,  whereas  it  h  i  t  ;  i:  vi  n:-i  v  Intn  found  on  the  29'h  ;  but 
almost  all  the  olhcrs  wcie  vtiy  iiuaii  earlur  than  usual.  The 
average  was  mure  than  eighteen  days  before  the  earliest  previous 
record.  Thii  U  bjrne  out  l>y  the  lact  that  the  s.xinc  elm  (6V«!«' 
monumi^  was  in  drwer  this  year  (on  March  9)  twenty  day* 
earlier  than  last  year.  In  aomatues,  t-g.  ^eBari*  Hah^M, 
Hanumcuiut  atrit,  and  AteMtmitki  tm^ntt  the  period  «a» 
inereaaed  to  as  mueh  as  five  weeks. 

There  were  a  few  apparent  exceptions,  hut  they  may  oertainly 
be  put  down  to  accident  o.-  rather  neglect.  The  chichweed*, 
Ceiailiiim  ftivtahuxtA  St<iUria  meJia  escaped  notice  till  April, 
groundsel  had  picvimisly  been  noted  earlier  than  .\p'il  9,  and 
shepherd's  purse  was  no  doulit  in  rtower  early  in  .\pnl,  but  was 
ignored  tdl  .May  came  in. 

The  effect  of  the  weather  became  mi>re  pro  iouncc  i  thro  i;;'v 
out  April.  Excluding  the  Common  "  weeils  '  ;iis'  menii  :  t  i, 
eic  y  flower  was  at  least  a  fortnight  before  its  earliest  previous 
record,  and  the  list  of  twenty  t'lvc  .sp,^i<;s  is  c"iii|'Oscd  almost 
entirely  of  May  flowers  ;  in  fact  the  only  exceptions  were  the 
wood  501  il1  iiid  the  marsh  man  "il  I,  ir.  r.  ^iar  on  (he  S"l>  and 
Hth,  or  auttciated  fourteen  and  tweuiy  days  respeciivel) .  On 
an  average  the  flowers  of  Ajiril  were  25 '5  days  earlier  than  iti 
any  of  ihc  previous  years.  The  exact  dates  of  a  few  ol  the 
commonest  are  appended. 


Ciirtlil'ltlU  firatftli ii 
.SVr*/j  ritlftlMJ    .  . 
LycHnii  ,iiiirna 
I'ti  fiiiia  C/iiinijcJyyi 
AiJium  urtiHum 


April  8,  1893;  May  to  15, 


'J. 

IJ. 

to. 


I, 

•o, 
IS. 
5. 


ittS 


lliirty-live  fresh  species  were  added  in  May,  twelve  of  whidt 
ai«  ttsnally  June  flowers.  liy  this  time,  hpwever,  it  lieeame 
diSiCall  to  kee|>  a  complete  record,  .so  that  about  half  a- doiCB 
appear  to  flower  later  this  year  than  in  one  of  other  of  the 
previous  years.  Again  excluding  these,  the  remaiitdrr  fijweicd 
seventeen  dn)S  earhei  than  Ivefore.  Kroiii  a  C'jhsiiler»iioii  uf 
those  given  Iclow  it  would  appear  that  Ihe  season  wa-  ai>out 
throe  weeks  earlier  at  the  beginsing  of  the  month,  and  a  iWt* 
night  at  the  end. 


Cftimt  Su/»riMt  ... 
Ortkis  mmsmla 

OKum   

Trifalium  fraltntt  ... 
QntrtHt  K'^ur 


May 


6,  |.<.^3  ; 

6.  .. 

7. 


May  I  ?,  lS9T 
,,    14,  iS^i 

„    17,  1887 

„  aS.  189* 
»  a*  •887 
..  29.1888 




Ckiyianlktmutn 
iMuaMAimHrn 


tru/a- 


(Hut  usually  June  j-9.) 
'7»   ■>  11    9«  It 


111  Inn-  the  advance  Still  remained  about  afnrtnlghtt  inliinK 
twenty  seven  s|>ecies  into  coD«deniiion,  but  an  incrcannc 
number  have  to  be  left  out  owing  to  the  impoisibility  ef  rcooro- 
ing  all  as  noon  as  they  appeared.  Ten  ont  of  Ihe  tweniy-sev.n 
had  jifeviousty  belonged  to  the  catalogue  of  Aawets  appearing 


SiU/ii'  Ciuiii'.u'in 
Centaurea  tti^a 


June  10,  tSoj  ;  June  17-26,  1S.S7  9J 

,,    10,    ,,         ,,  iSSS 

,,     to,    ,,         ,,     2S.  iSS; 

,,    10,    ,,  July    2.  lSS<y 


Lamittra  /'trufymt 

mm     ...  ,    15,   ,,       „     I,  1892 

1889 

VigitalU  fmi-f»$rr.%  ..  „  15,  „  J  one  24. 
I      Vateriamtjfitiiialis.,.         17,   „        „  2|, 

Aehillut  milttf^lium..   ,,    36,    „       „    27.  1892 

111  luly  :hcic  si,eitis  t-j  be  no  evidence  for  the  rrnlnlvniiicc  of 
the  advance  ;  the  tlsiweia  were  then  appearing  at  their  nurinal 
seB'OO,  e.g.— 
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^yX"  ...  Tr  .!.  Ji>Iy  8,i89Ji  Jalj  2-iS.  i887t<>2 

GiM»<M£r«w   SXt  9i  >|^7 

^tsimt  mtmtaiia    ...  »     !•   »>      «»    '>  'g' 
Cmi'tatvimm     ...   «•     »i   m       •»    *»  *™ 
.SeaWaMMMrnw     ...    i»         »       m  » 
CalMftit  THrakU  ...   „   IS.  <«  >«• 
The  genemJ  n,  then.  tlwU  the  ieMon  wa«  iWe  wee.  » 

e«tly  in  March,  hot  that  by  the  first  of  April  the  advincc  ha<1 
iacrMsed  to  fotir  weeks  ;  ihis  wa.  maintained  through  moit  of 
tlie  monlh,  btlt  May  <i!ty  was  only  some  ihiee  wetks  in  .-idvance  ; 
the  fall  cori  intir.j  4owtythroagh  May  and  June  »iih  anaverafic 
advance  fl  i  I  niiighl.  In  July,  however,  the  effects  of  the 
«»tly  spring  h.id  ceased  lo  have  any  effect.  Thetf  c.'i><-liTM<irm 
•re  more  likely  to  err  on  the  side  of  moleralir  r  ,  i  ,r  it  niu  ■  '  •<: 
remcmlKred  lb«t  the  rtowering  time  thi*  jcat  ha*  Ucn  con- 
trasted not  wilh  tbe  mng».  tat  wftll  the  earliest  record  of 
pierioo*  jwri.  ^-  ^  R^mi'. 

Mr.  Love's  Treatise  on  EUvUcity. 

Thf  second  volume  of  Mr,  Love's  trcMiie  wttl  i«llbtles« 
he  reviewed  in  Natukk  in  due  CMne;  tat  III  the  TOSBlime 
I  desire  to  luake  some  obterwilioas  vfm  cert  sin  crittei«m$, 
which  lhi-5  wcirk  «oat«llV  «jr  own  p»petf  on  ihin  da  tic 
tbells,  pbtcs  Mid  wiiM. 

Tlw  Ihcofy  af  ihlJI  pltln,  R*d  ibclU  in  the  form  Riven  l>y 
Mr.  Love,  is  ta'cd apon  tll«>W or  KirchhufT.  Saini-Venant  and 
CleUcb.  Alt  ihcMT  theories  are  inconii>lele  and  defective,  and 
depend  upon  ccrUin  ass'.iiopliuns  and  approximalioos  which 
h»«e  been  called  in  qjestion,  ai  d  aro  Uy  no  .neans  free  from 
dilRettllr.  An  attempt  h.l»  Ucen  made— iee  pp.  92  nrd  jo;  — 
lo  remove  these  objections  by  classifyin);  the  diflVrent  cases 
which  arise,  but  whatever  may  be  thought  of  the  tuccein  of  this 
explanatirr,  it  recjuire*  the  reader  to  w«d«  Ibiougb.*  icii<;  and 
complicated  anal>tical  iavolittUoil  tafoie  be  iS  in  A  twilion 
lo  apply  the  theory. 

On  the  other  hand,  the  method  of  expansion  oiiginallr 
employed  by  I'oisson,  and  aflerward.s  by  myscK.  Coupled  wiih 
;!ir'liyj  (ih.  ^is  that  the  streisci  K,  S.  T  may  be  as  zrro, 

ts  one  wl  KH-at  pjwer,  and,  as  1  ihoweda  (ew  years  ago,  enables 
an  approximate  theory  lo  ta  ttm/UUiy  motktA  out  M  for  st 
Id  m%  iDvolvine  :be  cube  of  ihe  ibteknew  of  Ihe  pUie  or  ibell, 
and  Mr.  Lofe  is  forced  lo  adnil  on  p.  336  ibat  his  own  theory 
isioapebleof  doinfrihii.  Ii  Is  tree  thst  Clebieh  and  Saint - 
Veaast  have  nised  ulij^cli  ns  a|;ainst  the  melhoil  of  expansion 
which  I  cennol  regard  otherwise  than  as  frivolowi  '>ii«<4 ;  but 
alihoHjih  on  nccounl  of  ihe  fust  class  r  f  th  ;..fiLi  1  no  doubt 
dciitatilc,  it  is  mu.h  to  be  regretted  thai  ''li  l.'.v,:  li  is  allowed 
his  bios  against  the  second  class  of  theories  to  lead  him  ift 
ailopl  a  mode  of  Ircjtmenl  which  greatly  incrca  c,  i'> 
difTiculiics  of  the  »ul  ji-ci,  is  less  petrc«l,and  which,  I  fear,  will 
retard  it»  further  piogreis  by  ihrowing  niwcetsiaTy  obstacles  in 
I  he  way  of  sitx'enls, 

Clii  I  [  .  2  -Til  I  I'-'i'-,  J.ovc  imagine"-  t!:  t  be  ha9<letecled 
an  error  in  uiyown  work  as  regards  the  values  ofT,.  T.'jn  his 
notation  P,,  but  this  conclusion  is  nut  warranlcd.  His 
iove«t«gnli<in  in  §  353  e»pressly  supposes  ihe  vibrali<  n»  to  be 
non  exlensional,  whereas  in  the  invesligalion  by  which  I  have 
calculated,  T,.  'I'.j  by  means  of  ihc  vaiiaavnal  e^uaiion,  cxicn- 
sion  is  c»pr<s>ly  ^uppos<  d  to  Like  plaoc.  Ifit  »cw  desired  to 
calculaic  ihe  values  of  T,,  T,  by  the  trariationml  method  in  ihe 
case  of  incxlcusibilily,  it  wouid  be  neCCKSiy  to  start  with  the 
COire?i»ondii  g  form  of  the  ]>otentis1  energy,  and  10  l.ike  account 
or  the  fact  ihal  tu,  tr,  are  not  independent,  cither  by  means 
of  iBdelerminate  multipliers  <ir  hy  rliminntion.  The  two  cases 
areilierefoie  not  parallel,  and  the  so  called  test  is  nugatory.  If 
a  direct  tcsl  were  desired,  it  could  be  sapplitd  by  means  of  ihe 
theory  of  the  radial  vibiations  of  a  cylinder  woi  iv«d  (jut  to  a 
second  approximation. 

The  only  other  point  lo  lie  noticed  is  that  in  the  case  «f  a 
bent  wire  the  values  of  the  three  couples  given  by  Mr.  I,i.ve  on 
p.  169  disagree  wilh  those  obtained  by  myself.  Mr.  Luve 
iiiiumn  these  couples  to  be  icspeclivcly  propoilional  to  ihe 
changes  of  curvature  and  twist,  and  be  ihen  f)rocet<N  lo  c.iku- 
latc  the  lallcr  rpuriiit.f  -  i.n  terms  id  the  displacements  by  a 
method  which  leaves  nouiing  lo  be  desired  as  regards  elegance 
and  conciseness  and  comptchensivrncss.  Hut  he  can  scarcely 
be  said  to  has'e  given  anjlhing  which  can  be  called  a  prcorihal 
these  couples  are  actuitity  pro}iortiorutl  to  the  abOVC'loeillipncd 
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quantities :  and  B  ROW  tod  .indeptDdeat  InveslintiM  wwh 
to  be  de&ired.  f  •  WMIT. 
Hotel  die  Rmve,  Bad-Ens,  Nbimo,  Getmaay«  Avgikt  33. 

An  Appeal  to  Mathematicians. 

Since  I  have  commenced  ihc  study  of  the  "  Ramaysna" 
■  great  .Sansl-i  it  epic)  in  original  Sanskrit,  and  itstiaosUtiOiy, 
epilomcs,  and  cuma.cnlaries  by  renowned  European  idlOMni 
I  I  have-  been  struck  wilh  the  inadcaaMy  the  western  scholan  of 

Indian  chronology  have  shown  lit  fistog  the  dateor  Ramo. 
I     I  cannot  but  admire  ihe  method  uied  by  our  modera  Egypt- 
I  ologisis  in  computing  the  dales  of  Egyptian  chronology,  and 
I  correcting  the  discowrics  of  SOOte  of  the  earlier  rewarche*  in 
I  that  interesling  branch  of  knowledge.    Having  discovered  U 
writica  in  some  old  MSS.  that  in  tbe  reign  of  a  certain  ki>  g 
soire  temarkable  comet  or  eclipse  was    otiscrveil,  or  a 
'  boildifw  was  erected  pointing  to  a  certain  star  m  'he  hrs^v^ns, 
!  which  has  since  changed  position,  &c.,  Ac  .  ■  i'    1i -l.ir^  nave 
obtained  sufTicienl  data  to  compute  with  toUrai>ie  correctness 
a  more  or  less  iruslworlhy  date  for  lhai  king. 

Th-te  is  no  doub?  t^nt  5  tch  refined  discoveries  could  never 
have  been  m»de  if  |-.i-  I  r  ^ncli  ot  knowledge  were  left  alone  with 
I  Nimil;  historians  fvr  Mm;  k-  chrc  niVo^is's— I  mean,  no  light 
■  would  have  been  thr  own  ..v^t  -.h^'  |,  .i;c^   .1  ihc  dark  history  of 
Kgyi-t  had  nr.;  asT  .nomical  uicihwii  t>een  employed  lo  solve 
tie  villi -in^v  10:1- "I  I.^;yplian  hulory. 

t  am  V,  ,v  ,1,1:^,  -ricvtd  to  see  that  the  chronology  of  Indw 
h  i-  ivv.  .11  1  iu  c  n  touchetl  by  any  scientific  inwaigator  Whose 
V  i.c  u.ioi.s  could  be  relied  on,  though  ladlao  chronology  wnow 
proving  10  be  far  mon  inlwttitng  Uum  the  ehraookwy  of  any 
other  country  or  aaith»  of  the  world.  IndU  has  sow  the  hon.mr 
oif  taing  under  Ihe  bentan  rale  of  the  British  nation,  10  foiw.nnl 
ui  scientific  matleis  {Ihen  does  it  noi  give  grief  lo  the  lovei  of 
India  to  sec  this  important  branch  of  jiast  history  so  much  be  ng 
neglected?  ,  ,  ^ 

The  second  half  of  ihe  eighteenth  century  and  the  hrslquai  ci 
of  this  nineteenth  century  hid  seen  a  few  benefactors  of  In  li, 
like  I'rofs.  Colciirojke.  Muir,  Wils  n,  ic,  whose  di  coveue.* 
bioiight  tr.  light  much  inleresiing  iniormation  al  oul 
ancitnl  India.  It  was  a  misfoiturc  lor  India  of  today  il>at 
ail  otig  those  btnefaclots  ihey  were  few  wl  o  could  brirg  in 
matlicnialical  aslronomy  to  solve  some  vital  points  of  Imli.nn 
ehror.oloi:y.  I'lof.  Colebrookc  wrolc  some  valuable  cs'ay»  i-n 
ihc  Hin<lu  tyslrro  <>'  sstrijm  my,  but  it  was  our  uiLsiuiiunc  iliat 
hi-^  aiienlion  V -c-  i  t,  drawn  toward*  the  Indian  chroool<|{y  ; 
otherwise  he  wai  a  uuin  who  coulu  have  done  mvch  (O  Settle 
ihe  ilalcs  of  Hindu  chronol(<gy. 

Kama  bai  been  a  peisontgcaflndlnn  history  whole  eaiMerce 
has  not  yet  been  dented  by  any  scholar,  jret  see  what  conflicting 
dates  lta»B  been  given  to  ihis  mighty  hiog  of  ancient  lodia : 
Sir  William  tones  places  Ram.i  in  the  >far  2029  li  C  ,  T«l  in 
iiooB.c.,»ml  Benttcyte  950  h.i.  Uowcsio  wuiild  place  him 
aboBt  the  ihiitrenih  century  beiote  ihc  ChriMian  ei.>  : 

Gowesio  computes  his  date  thus  s—"  Fiom  b.^n  n  to  Sumins, 
the  contemporary,  «s  it  appears,  of  Vikt.im.-idi'ja  <li<:.  571, 
fi  I  ty-six  kings  ruled  in  succc-sM^n.  U)  allowing  lij.  a  H'iiMiii.il'Jc 
ctmpulation  .nn  avrt.-ige  of  a  iitile  n  oie  ih.in  twenty  ;«a's  o 
each  reign,  »c  .11  five  .il  ihc  hir'cin  ll  cenluiy  1  eforc  ihe 
Christian  era."  "  Kama^.in.i,  '  vol-  1.  In'icr'uttioi.  )  While 
il  is  qiit>tionable  whfilicr  rny  kini;  ly  iiumc  rj  Suim'.i.i  >  \<t 
reigned  in  Inlia,  or  was  a  conteir  [  <ii:<ry  w iili  \'ii.i.'mAi'ii)a, 
Govvesio  conftsxs— "  liut  lo  ihis  <  ]  inKtn  I  do  not  inlelM  to 
atlribule  more  v  right  than  thai  of  a  piol  able  Ci  njcclurc."  Aod 
so  il  i^ ;  a>  d  a  ti<:iculoo»  onf,  loo ;  for  Siiuiira*  was  nolo  hr»g 
conicmpciarv  with  Vikismsiltiys,  I  iM  ikt  was  o&e  Of  ihe  qticens 
of  ilic  king  I^asaraiba,  the  la:hcr  oi  K.tina. 

I  now  come  to  ihc  point  of  my  appeal,  tleie  is  the  ixisiiion 
of  the  seven  primary  planets  at  the  idiih  i>i  K^na  1 1.ii;.l)  w  1 1  ten 
in  Canto  xix.  orihefifsl  book  of  the  Itam.iu-i'i"  •^'■"  •i  (-.^"i- 
ccr,  .Son  in  Ane«,  Mcrtury  in  Tsutus,  X  cm:?.  in  I'lsces,  Mar- in 
Capricomui>,  Jupiur  in  Cancer,  and  S.iiurn  in  l  ibra.  The 
pr'd.lcm  to  ho  Solve<l  is  'his:  Tnkiig  Jaivary  1.  iSr^.  a» 
-•■taitirg-polnl,  corojuie  when  ihc  pl.ine;s  mtup.id  -.he 
po'.itioi.s  respccliveiy  le^eiied  to  ali.  ve,  and  wh.n  n;.iin 
they  will  occupy  the  same  posili.ins  in  ihc  lulurc  ■>  Tii.  igli 
the  problem  tppeiis  to  be  a  siDi("lc  one  ui  i.eiiiiutaiu.n 
aid  comtinalior,  hut   1   nmM  Conlc-s  with  ngrf!  ttat  lore 

1 '"iumiir:!    i,  J  San  kr.t  wur.i  of  fesiiniiie  B«u«ltr.    As  A«i  sktil 
l.vH  K  I.t'uu.'t;'-  -'i  itt  u.i  c  ii  Vilii«ai"di»r",  lk0Bi5hp«rhRp*«i.ly  nijhjn 
hightr  titt  t>  vf  jciii  ecuW  net  lie  btbcmd  th.l        word  n.ight 

1      lic«»M  dcgecoatcaias  M  be  tMcdla  eppaiLls  ncadcr  «t  iImii  iimc 
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of  ihe  profe«v>r«  of  mi'himitic*  here  with  whim  t  h»»;  cim? 
in  ontucl  ha*e  taken  the  trooble  of  tolvin  »  ;t.  *n  I  therefore  it 
i<  tha'  I  am  appealing  in  lhi«  (train  to  the  muhriai'.iciaat  wbi 
ha*ff  any  interest  in  the  chr  imlojy  of  Inlii. 

Minjr  iniere«!e'l  «ehr»'ar«  h»»?  e»f»re«*e  l  thfif  di»ire  for  the 
•oliilion  of  ihif  i<rohlcm.  Tha»  ojri  Prof.  Schle^el :  *' I  leave 
to  aitronomtrn  to  extmine  whe'h^r  the  part*  of  the  detcrip'.ion 
ajree  with  one  an'i'her,  an  l  if  thi<  he  the  ca<e,  thence  to 
dcrluce  the  d^ite.  The  In'lian<  plac:  the  nativity  of  Ki<nxin 
theconfint*  of  the  «eeon'J  aj'?  (  Treia)  and  the  third  ^Dxapira]  ; 
bat  it  «eem«  that  ihit  nhould  t>e  taken  in  an  alle^jorical  icnte. 
....  We  miy  consider  that  tht  p-jet  had  an  eye  to  the  tim; 
in  which,  imtiediaiely  l>efo'e  hi*  own  a;;e,  th<  a«p>ctt  of  the 
henvcntf  hodie*  were  »uch  ai  he  ha%  de«crihe1." 

Hetidet  the  p xitioni  of  the  planet*  at  the  birth  of  Rama,  I 
have  a  few  more  data  concerning  the  Hiuda  »y«em  of  the 
divition  of  heaven  I,  which  I  thall  he  glad  to  comm  inicAte 
to  any  (^entlrmin  who  if  acqiiainled  with  that  syitem,  and  ex- 
prettet  a  iletire  for  the  tame. 

Kankaiyalai.. 

Ltbore,  Anztxl  8. 


ArranKemenU  for  Work  of  Chemical  Section   of  the 
British  A»so:ialion. 

Manv  of  yoar  reader*  will  he  intere*led  to  know  that 
M.  M'ti*<an  h»  kindly  arran;;e<l  fur  a  demonstration  of  the 
pro[>crtiei  of  Aii  trine,  and  hi*  method  of  iiuUlini;  the  element,  at 
a  meelint;  of  the  Chemical  S.-ction  of  the  liritith  Attociation 
at  N  itlin^ham,  in  S*plemher.  M.  Moi»an  will  alto  exhibit 
lome  specimens  of  the  di.iminl'i  he  h.i*  artifically  piorluced 

Wc  al*'>  ho;»-  to  have  at  lca*t  two  di«CJ**ioni.  one  on  Uic- 
teriol  igy  nn  l  it*  related  chemical  problem  ,  which  Prof.  IVrcy 
Pranklan<l  ha*  hern  «o  (;ood  a*  to  promise  lo  open,  and  another 
on  cx|>|i>*ion*  in  cul  mine*,  with  *pecial  reference  to  the  "dust 
Iheiry. "  ThI*,  I'lof.  Harold  [Jixon  his  kindly  con*cnted  to 
inirnrluce. 

Permit  nic  lo  remind  aii'hor*  that  they  will  g'eatly  facilitate 
the  nrran(;emcnt*  for  the  xititfaclory  grouping  of  paper*  at  the 
leclional  meeting,  if  they  will  communicate  a*  early  a*  poisibte 
with  the  .SecrelArie*,  ltiirlin|;lon  lloute. 

J.  Kmkrso.n-  Kf.vnolds. 

Univeriilyof  OaUlin,  Trinity  Coliece,  Ausu«l2i. 


The  Bacchus  Marah  Boulder  Bedi. 

Your  i»*ue  of  A«imi*t  to  cunlain*  an  intcrc*lini;  communica- 
tion by  Me<*r*.  ORicer  and  Knlfour  on  the  glicial  bouliler  bed* 
of  Ilacchu*  Miirxh  in  Vicloiia,  in  which  ihry  are  referrcil  to  a* 
Iriasi'.c.  May  I  be  |>ermillcd  lo  point  out  tli.it  thi%  ii  erroneous  ? 
It  ii  true  that  the  laic  l>r.  U.  Kci>tmanli:l  in  hi*  earlier  de- 
scription* of,  atiil  reference*  (o,  the  flora  of  llictv  IkiU,  re.;arded 
them  n*  lria>*lc,  Imt  ihi*  wa*  the  natural  con*e<)uencc  of  their 
coriclilion  with  the  T.-ilchir  ];roup  of  India,  which  he  then 
ttcri'ied  to  Ihe  Iriai.  In  iS.Sri  it  wa*  xhown  by  Dr.  Wa^jner  and 
■aytelf  sumullaneuuily  ihnt  the  true  correlation  of  Ihe  Talchir 
group  wai  with  the  marine  bcvis  below  Ihe  Newcastle  coal 
meaoure*  of  New  S  mth  \V.»lc<  ;  the  Ilacchu*  Mnnh  boulder 
beds  are  contopiently  upper  carbonifcrou*,  and  form  part  of 
Ihe  trace*  of  the  up|>iT  carlwmiferou*  glacial  period  which  have 
been  recognised  in  Auotraba,  .\frica  ami  .\iia.  The  m.itler 
will  lie  found  fully  dcnit  with  in  |ta(;cs  l3o  Ml  and  191-214 
of  the  second  cilition  of  the  "  Manual  uf  the  Geology  of  India," 
|utt  publiOied  by  the  Indian  Gcolu^ical  Survey, 

S.S.  A''HJ,  An  -    •  I  '  R.  b.  OLUItAM. 
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would 


Vour  reriewer  luggeit*  that  the  proof  I  give  of  the  very  smaf] 
density  of  the  Orion  Nebula  is  "vitiated  by  the  fact  that  it  is 
impottible  to  estimate  the  gravitational  cdeci  of  the  dark  tnatcer 
in  interstellar  space."  I  conclude  that  he  does  not  refer  to  dark 
matter  within  the  area  of  the  nebala,  for  this  would  only  add  to 
the  mas*  of  the  nebula  and  to  the  observed  velocities  of  the  stars 
in  its  neighbourhood.  That  dark  matter  evenly  distributed  in 
space  around  would  not  interfere  with  the  gravitational  eSTect  of 
the  nebula  will  be  evident  to  those  who  rememtjer  that  the 
attrac'.ion  of  a  hollow  spherical  shell  on  a  body  within  it  may 
V>e  ne.;lected,  since  the  attraction*  in  all  directions  balartce 
whatever  it  the  position  of  the  lx>dy  within  the  spherical  shell. 
The  stars  around  the  nebula  seem  to  be  distributed  in  all 
directions,  ami  it  cannot  be  supposed  that  in  each  ca«e  there  is 
a  gravitating  dark  mass  on  the  tide  away  from  the  nebula  which 
counterbalances  the  attraction  of  nebulous  matter. 

Your  reviewer  cannot,  I  think,  have  seen  Dr.  IIui;gins's  photo- 
graph of  the  spectrum  of  the  Orion  Nebula  and  the  stars  in- 
volved in  it,  or  he  would  not  suggest  that  the  bright  lines  in  the 
spectra  of  the  stars  could  be  due  to  the  overlapping  by  tremors 
and  atmospheric  disturbances  of  the  spectrum  of  the  nebular 
matter.  The  bright  nebula  lines  distinc'.ly  widen  and  brighten 
in  tHe  neighbourhood  of  the  stars.  One  i*  therefore  forced  to 
conclude  that  the  bright  lines  when  they  cross  the  stellar  spectra 
belong  to  the  stars.  .\.  C.  RANYARt>. 

August  19. 

There  is  nothing  in  my  review  that  implies  the  desirability 
of  Mr.  Ranyard  having  modified  any  of  Mr.  Proctor's  conclu- 
tii>»j  in  the  chapter  on  the  sun's  surroundings  ;  I  simply  pointed 
out  an  trror  of  Jate  that  should  have  lieen  corrected. 

I  do  not  see  any  rea*on  f  jr  supposing  that  the  quantity  of 
matter  in  the  area  nc  call  the  Orion  N'«bula  is  greater  than 
that  in  any  other  arbitrarily  mrlected  equal  area  in  ^pace,  and 
the  evidence  teems  conclusive  that  the  whole  of  interstellar 
space  is  a  meteoric  flenum.  This  being  so,  there  is  no  reason 
why  stars  in  the  neighbourhood  of  the  nebula  shoulil  have  llieir 
velocitie*  in  any  way  afTccled  by  it.  Mr.  Ranyard  proves  that 
there  is  no  great  difference  in  density,  but  iloe*  not  touch  the 
quesli'in  of  the  absolute  quantity  of  matter  involved. 

I  have  not  seen  Dr.  Iluggins's  original  photographs  of  the 
spectrum  of  the  Orion  Nebula,  anil  the  slar»  involved,  nor  have 
I  seen  direct  copie*  of  them,  Im'.  I  have  examined  other  photo- 
graph* in  which  the  star  and  nebula  spectra  appear,  and  have 
also  visually  ex-amined  the  spectra,  and  am  by  no  mean*  con- 
vinced that  the  nebula  lines  are  brighter  and  wider  in  the  starf. 

The  Reviewer. 


An  Old  Device  Resuscitated. 

I.N  the  Astronomical  Column  of  the  current  number  of 
Natiikk  a  description  is  given  from  IJ Ailianomif,  of  M.  Jar- 
son's  method  of  giving  equatorial  motion  to  a  telescope  mounted 
on  an  ordinary  atlazimuih  stand.  Tni*  method  will  be  found 
figured  and  described  by  Lord  Lindsay,  now  Earl  Crawford, 
in  the  Ahnlfily  .\\'ti<ei  of  the  Royal  Astronomical  Society, 
xxxvii.  I,  Nov.  10,  1S76.  Moreover,  in  a  note  appended  to 
the  paper,  Lord  Lindsay  says  that  since  writing  it  hi*  attention 
had  been  drawn  to  the  fact  th.tt  this  principle  of  mounting  had 
been  described  by  Sir  George  Air)'  in  Monlh'.y  Sotu  ti,  xT. 

K.  \V.  LKVANnSR. 

30,  North  Villas,  Camden  Square,  N.\V.,  August  28. 


L«wa  of  Error  in  Drawing. 

I  siIoitu>  be  obliged  if  you  alli>w  me  lo  state  in  the  next 
issue  of  Nature,  to  prevent  any  misconception  of  the  extent  of 
those  "  compuliory  error*  "  alluded  to  in  my  article  printed  io 
the  current  number,  that  I  am  able  to  s[»ecify  such,  with  equal 
particularity,  as  they  occur  in  the  following  additional  figures, 
cylinder,  the  tinged  cylinder,  the  oblong,  the 
e,  hexagonal  pyramid,  octagonal  pyramid,  liian);le 
in  those  ttgures  framed  of  square  sectioned 
have  the  following  shapes,  vii.  s<^uare,  cross, 
hexagon,  pentagon,  circle.  Again,  that  ibey 
in  all  forms  which  are  complexities  of  ibc 
above  given  ;  and,  moreover,  I  have  traced  then 

ftman*hip  of  «!)iicntals,  and  even  in  the 
I  painters.        Ahtkur  L.  Hauiid.i. 
is  Avenue,  Clifton  Vale,  Bristol, 
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THE  INFLUENCE  OF  EGYPT  UPON  TEMPLE- 
ORIENTA  HON  IN  GliEECE.  I 

T  H.'W'K  shown  in  former  articles  that  in  our  own  days 
and  in  our  own  land  the  idea  of  orientation  which  I 
have  endeavoured  to  work  out  to  the  t>e9t  of  my  ability 
for  Egypt  still  hoUU  its  own.  It  is  more  than  probable, 
tberefore,  that  we  shall  Und  the  intermediate  stages  in 
tlioee  lands  whiiber  by  universal  coasent  Egyptian  ideas 
percolated. 

Among  these  lands  Greece  holds  the  first  place.  It  is 
perhaps  proper  that  1  should  state  here  that  the  view  as 
to  the  possibility  of  temple  orientation  being  dominated 
by  astronomical  ideas  first  struck  me  4t  Athens  and 
Eleutis,  and  that  t  endeavoaied  to  setda  tbe  question  by 
stadying  the  Egyptian  monaments,  because  they  were  the 
only  monuments  I  oouU  study  as  a  stay-at-home,  thanks 
to  the  labours  of  the  French  Commission  and  of  Leptius. 

Whea  t  found  that  the  same  idea  had  been  held  by 
Nissen,  and  that  the  validity  of  it  seemed  to  be  beyond 
all  question,  I  consulted  my  friend,  Mr.  F.  C.  rcn'rose, 
particularly  with  regard  to  Greece,  as  1  knew  he  had  made 
a  special  study  of  some  of  the  temples,  and  that,  being 
an  astronomer  as  well  as  an  .u  i  h  i  ol  iL'i  it  tor,  .il  is,  they 
arc  not  as  I  think  they  shoul-i  btr,  convertible  terms)  it 
«as  TM..  .11'  rhat  his  observations  With  r^rd  to  tbem 
iiu  luiicii  ■Jh-  reiiuisitr  data. 

I  iv.is  frirt  inate  enough  to  find  thu  lie  h.ii  ili'.itty 
detenu:  r.cr.  r  lie  orientation  of  the  Carthcaua  \v;la  autiicicnt 
accural  V  lo  i:nable  him  to  a^rce  in  my  conclusion  that 
that  tcmjilc  l;.iJ  been  directed  to  the  rising  of  the  Pleiades. 
He  h,i3  -u!  -ijquently  t.ilcen  up  the  whole  subject  with 
regard  tu  Grectc  in  a  most  admirable  .^nrl  complpte 
way,'  and  lia^;  communicated  papers  to  liic  S.  l  t-ii  of 
Antiquaries.  Febru.iry  i.S,  1S92,  and  more  recently  to 
the  Royal  .S    if  > ,  April       181J3,  on  his  resuks.-' 

The  probleni  in  Ocece  was  slightly  different  to  that  in 
Egyp'  ;  we  had  not  such  a  >jrcat  antiquity  almost  without 
records  to  deal  with,  and  moreover  the  feast  calendars  of 
the  various  ttmples  presented  less  difliculty. 

There  was  no  vaj/ue  year  to  contend  with,  and  in  some  , 
cases  the  actual  dates  of  building  were  known  within  a  1 
very  few  years    Mr.  Penrose  has  been  convinced  that  in 
Greece,  as  in  F.j^'ypt,  the  stars  were  used  for  heralding 
Sunrise     He  writes  : — 

"  Tile  object  the  ancients  had  in  osing  the  Stars  was  to 
employ  their  rising  and  setting  as  a  clock  to  give  warn 
in]^  of  the  sunrise,  «.o  that  on  the  special  feast  days  the 
pnesls  should  have  timely  notice  for  preparing  the  sacri- 
fice or  ceiemonial,  whatever  it  may  have  been  : 

"  S^jcclans  orientia  solis 
Luniini  ri!t  cavis  undim  de  fluminc  pilniii 

Suvulr."  &c. 

In  Gn  ccc,  no:  dominated  by  the  rise  the  Nile,  we 
should  II' It  exijc  t  the  year  to  begin  at  ,1  -  )Nt.,e  but 
rather  at  the  vernal  c()uino.x.  I  have  shown  that  even  in 
pyramid  times  in  E^ypt  the  risings  of  the  Pleiades  and 
Antares  were  watched  to  herald  the  equinoctial  sun  ;  it 
is  not  surprising,  therefore,  to  find  the  earliest  temples 
in  Greece  to  be  so  oriented.  Mr,  Penrose  has  found  the 
following  t— 

eTanri        Archaic  temple  of  \  «.u^.»  i> 

(ThePltiadet)        Minerva       .  .|Atl«««*  R  «S30 

Asclrpieion              Epidaurus  R  1275 

The  Ilccatompcdon  I  ...  o   

site  ofl'.r  hcnon  I "5° 

Tcm]>lc  of  Hatchas    Atheos  R  lojo 

Temple  of  Minerva    buoiom  S  S45 

1  Iji  ihc  o'  (cmple^  which  follow  all  the  orioBWion*  wer<^  oKiainctJ 
from  wtaiatha  laVen  with  a  theodulite,  cither  Irom  tKe  Sun  of  fro^n  th« 
pbttet  Vcnui.  In  ;ilin  ji(  ?vcry  cats  two  OT  more  dghu  wtre  o>.:erv^,  aod 
MCuiooalfy  -41  u  thr  iKrforrit^i^e*  of  th«  bstreoieftt  w&i  tested  by  ftUn  at 
B^e>it  The  h«i^Ut-«4\il>trn<.1«'d  ^y  \\\'  v'lMble  honx  jri  up|kOt(u  tothtt  aaCiof 
lb*  liririjtlrfc  wrrr  ul*  •  ub^rvc), 

S  See  N'ati      ,  rrbr-;i«,Ty  23.  i^:;:,  -Tfi^  May  iB^j 

'  R  iitiivArrs  .1  ri«iji^,  and  S  a  sTltm^  ohtcfVAlioo*  * 
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Antares      Ilerxum  K'^oi         R  1760 

RacllerEiedllhenn  Aihcn;         S  1070 

Temple  at  Corinlh        S  77© 

Temple  9tt  the  moun- ) 

laiB   >    /£giu        S  6|o 

JupUer  PanhcHenlns  } 

Here  we  find  the  oldest  temple  in  a  spot  which  by 
common  consent  is  the  very  cradle  of  Greek  civilisation. 

It  h  is  been  ".ho An  th.it  iis  Khu-cn-.-Vten's  time  the 
new  sua  icmpie  at  i  ell  el-Amarna  was  oriented  to  Spica, 
Spica  too,  we  find,  so  used  in  Greece  in  the  following 
temples. 


Spica  The  Hcr«im  at  Olympia  R 

Nike  Apteros    Athens  S 

Themis    ...      Rhaoinus  R 

Neoests     ...   Rhanmoc  K 

Apollo   Bmw  R 

I>ijn(!  Ephcrii'  R 


nc 

'4*5 
fijo 

1092 

747 

728 


Eutera  doorway 


Wacnowmgin  pteceabion  the  sau  a  spi  ujgequinox  place 
had  receded  froni  1' virus  and  entered  Aries,  in  E;4yp;  the 
equinoxes  were  no  longer  in  question,  since  the  solstitial 
year  was  thoroughly  established,  and  consequently  WO 
find  no  temples  to  the  new  warnin;T  stai  u  Anetis. 

Ill  '  Greece,  however,  xvhere  tlic  vct  r.  il  c  |  1  r.  sx  h.idnow 
been  established  as  the  be.jsnning  of  the  year,  we  find  a 
different  st.itc  of  thii  ^'-,  no  less  than  7  temples  oriented 
to  a  .'Vrietis  are  already  known. 

a  Arietl*   Minerva  Tegea 

Athens 
Olympia 

rialca 


J II  pi  I  er  Olymphis 
Jupiter     ...  ... 

Temple  (perhap* ) 


Jano) 

Ju,»iter 
Temple  at 

harbour 
Temple  oa 

Mfcen« 
The  Melroum 


...  \ 
the  I 


Megalopalis 
/E^ina 
0(1 


Acropolii  ofj, 
Olympia 


R 

15S0 

R 

taoa 

K 

790 

S 

650 

S 

60s 

s 

580 

U 

540 1 

s 

360 

Eastern 


The  above  are  .ill  intra  solstitial  temples,  that  is,  the 
sunlight  as  well  as  the  light  of  the  st  ir  < :.in  enter  them, 
and  this  enables  us  to  note  a  certain  change  of  thought 
brought  about  in  all  proljabtlity  by  the  :iriii«ic  spirit  of 
the  Greeks.  The  Egypt.  i:i  't:i.i|>le,  v.r  .il  il  nk.  often 
with  thf'  >5t.ituc  of  a  god  or  a  rcfjtilc  obit  me  111  t':ic  imo^;, 
ar.ii  :ii  were  oriented  so  that  sunlight  never  t  u'L-rf-d 
them.  .Mr.  Penrose  points  out  that  alino  t  all  the  Greek 
temples  arc  oriented  so  that  sunlight  can  enter  them,  of 
such  temples  we  have  the  following  27. 


7  example*  frtnii  Athens. 

Olyinpia. 
I'lndaonia. 
Rhamoai. 


I  exanipte  i(  AXi  Suaium. 


/E^iaa. 
Tegea. 

Nemea. 


»» 
»» 
■  • 


Corinth. 
Bucc 
Epbesos. 
Platwa. 
Lycosura. 
Megalopolis 


Now  in  all  these  i«icck  icmpies,  instead  of  the  dark 
naos  of  the  Egyptian  building,  we  find  the  cella  fully 
illumined  and  lacing  the  entrance.  Frequently,  too,  there 
was  a  chryselephantine  statue  to  be  rendered  glorious  by 
the  coloured  morning  sunlight  falling  upon  it,  or  if  .any 
temple  had  the  westerly  aspect  by  the  sunset  glow. 

It  was  perhaps  this,  combined  with  the  Liter  invention 
of  water  clocks  for  telling  the  hours  of  the  night,  which  led 
to  the  non-building  of  temples  resembling  th  >se  at  Thebes 
and  Denderah  facing  nearly  north.  Still  there  are 
scattered  examples  ;  one  of  very  rem.irkablc  importance, 
as  it  is  a  temple  oriented  to  7  Draconis  1130  11  c,  built 
therefore  not  very  long  after  the  temple  M  at  Karnak, 
and  this  temple  is  at  Bosotian  Thebes  I  A  better  proof  of 
the  influence  exerted  by  the  Egyptians  over  the  temple 
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^nitviinj;  in  Greece  could  scarcetjr  be  imigiaed.  As  Mr. 

Ten  rose  remarks  ;  — 

riiebcs  was  called  the  City  of  the  Dr:\s,'nn.  and  tra- 
dition records  that  CaJmus  iniioduced  bi>:li  I'liTnician 
and  Egyptian  worship." 

It  would  be  very  surprising  li  wc  Assume,  as  wc  arc 
bound  to  do,  that  thcie  temples  to  st  irs  were  built  under 
Egyptian  inditence,  that  Sir.us  should  not  be  represented 
among  tht  ui,  til  It  being  the  paramount  star  in  Egypt  at 
a  time  ivlien  should  cxprrt  to  find  her  intluence  most 
impuruu-.l  in  l.icfCe.  .'^tili.  I  li  iV  e  sli  nv  n  al  rc.uly  th.il  as 
the  '  .reck  yc  ir  ignored  the  sait>ti<.e,  the  use  ui  iinus  as  a 
waiiiiii^  star  tor  all  purposes  of  ui  Ir.y  would  not 
come  m.  -Mr.  I'enrose  finds,  however,  that  in  spit"  of 
fh;s  .Sirius  w.is  used  for  temple  worship. 

"Leaving  the  solar  temples, .we  find  that  the  siar 
which  nras observed  at  the  great  Temple  of  Ceres  must 
have  been  Sirius,  not  used,  however,  hcliacally  -although 
this  temple  is  not  extra  solstitial -but  for  its  own  veful- 
gence  at  midnight.  The  date  so  determined  is  quite 
consistent  with  the  probable  time  of  the  foundation  ot  the 
Ekusinian  Mysteries  and  the  time  of  year  when  at  its 
rising  it  would  have  crossed  the  axis  at  midnight  agrees 
-exactly  witli  that  of  the  eehsbratioa  of  the  (ireat 
Mysteries. 

'*  It  is  reaaoBabie  to  sanpose  that  irlwo,  as  in  the  case 
-of  Sirtas  at  Eleasis.  brilliaBt  stars  were  obeerred  at 
night,  the  effect  was  eobanced  ^  the  priests  by  means  of 

polished  surfaces." 

Another  question.  Does  the  Star  foUow  the  celt  in 
Greece  a*  it  does  in  Efjypt? 

In  ("irccce  wc  tincl  the  folio.-,  ing  :  — 

"  The  star<i  Arictis  is  the  bri>;htcst  star  of  the  first  sii^n 
f/ /yi*- Z^./z-jt  ,  and  woLiid  thercl.iie  be  p:culi  »rly  appro- 
priate to  a  temple  of  Jupiter.  I'lie  heliacal  rising  of  this 
sttr  agrees  both  wiih  the  U.ympieium  .-it  .Athens  an  1  thit 
at  Olympia.  There  li  a  considerable  difference  in  the 
deviation  of  the  i  -'-^  of  these  two  temples  from  the  true 
enst  ;  bjt  thia  IS  ex\ctly  accounted  for  by  the  greater 
apparent  altitude  ot  1  lyniettus  ov«r  the  more  distant 
mountain  at  Olytnpi.i  ' 

"  The  I'Jei.idei  are  ca:u  nan  to  the  t'oUon-in,'  temples 
of  Mmerv.i,  viz.  the  .\rchiic  temple  an  the  Acropolis,  the 
Hecatjinpe  bn,  and  .SLinium.  Jn  the  two  former U  is  the 
rijing,  the  1  iitcr  the  se'.ting  star. 

'■  I  here  must  h.Tvc  been  s  inicthin^  in  coniatun  between 
the  temples  at  Coniuh.  .K  ;iiia,  and  .Ncmra.  The  two 
Jast,  at  any  r.i'.c,  .ire  rcjiuted  temples  of  Jupiter." 

The  Greek  side  of  the  inquiry  becomes  more  interest- 
ing when  the  co.inection  between  the  orientation  of  the 
tntra*SoUtiti.il  temples  and  the  local  festivals  are  inquired 
into;  in  l'i.:ypt  this    .ill  but  impossible  at  present. 

A  temple  oriented  to  either  solstice  can  only  be 
associated  with  the  longest  or  with  the  shortest  day  ;  if 
the  temple  points  to  the  sunrise  or  sunset  at  any  other 
period  of  the  year  the  sunlight  will  enter  the  temple 
twice  whether  it  points  to  the  sunrise  or  sunset  place. 

Now  Mr.  Penrose  finds  that  in  Greece  as  in  Egypt  the 
initial  orientation  of  each  iiitri-solstiti.il  lemplle  was  to  a 
star,  and  this  would,  of  coune,  sscare  observations  of 
the  star  and  the  h  >'d:iis'  of  an  .\ss  )riatc.l  festiv  .d  at  the 
sains  time  of  the  vour  fi>r  a  I  in?;  time.  Iljt  when  the 
precession  il  m»vc^.ijn;  r.irnc  l  the  star  away  they  would 
only  have  ihe  sua  to  dcpen  I  on,  an  1  th:s  they  mi^ht  use 
twice  a  y  ;ar.  It  n  p;)s-,ihlc.  as  Mr.  I'ennse  remarks, 
there  would  hive  beea  no  reison  for  prjfcrrin^  one  »>f 
these  s  )l.ir  co  nrideii  :cs  to  the  other,  .\nd  the  feist  could 
hive  been  s'rft? !  to  -\  ditf^re^t  d.itc  if  it  hid  been 

'  r»i;  ir.j 

Ptarot*  writ*.  .- 
««  Jupiur't  ibBi 
Mrm<  to  hitr« 

w  ::u^  r.>  hats 
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thought  more  convenient."  He  goes  on  to  add,  "It  would 
appear  that  something  of  this  sort  may  have  taken  place  :it 
Athens,  for  we  find  on  the  .Acropolis  the  Archaic  tcrrij  .fc, 
which  seems  to  have  been  intended  originally  for  a  vernal 
frstiv.il,  niicring  Its  axis  to  the  autumnal  sunrise  on  the 
vcr)  aa)  oi  the  great  I'anathenaia  in  August. 

"The  Chryselephantine  statue  of  1  he  Parthenon,  \<  hi'  ii 
temple  followed  on  the  same  lines  as  the  earlier  ilc«  a 
tompedon  (ori  MUiil  y  founded  to  follow  the  rising  of  the 
Pleiades  a'tci  tb  i  constcll  ilion  had  dcseitcd  the  Arrh.tie 
temple  alDii  ;Mdei,  was  li>;hted  up  by  the  suniiac  on  t  ;  • 
feast  tn  tlie  ^  i  nr  goddess  in  Aii'^usi,  the  Synaxia,  instead 
of  sL.m  -  -pnii.-  festival,  for  winch  both  these  templ«s 
seem  at  h^^t  to  have  bfcn  founded. 

"  The  temple  at  Sunium.  .ilrcady  quoted  for  Us  (October 
star-heralded  festival  to  Minerva,  was  oriented  also 
axialiy  to  the  stin  On  February  2t,  the  feast  of  the  leaser 
mysteries." 

I  have  had  to  insist  again  and  ng  lin  that  in  the  case  of 
the  Egyptian  temples  the  stated  date  of  foundation  of  a 
temple  is  almost  always  long  after  that  in  whit  h  its  lines 
were  laid  down  in  accordance  with  the  ritual.  .No  wonder 
then  that  the  same  thing  is  noticed  in  Gieccc. 

"  In  about  two-thirds  of  the  cases  which  1  have  in- 
vestigated the  dales  deduced  from  the  orientations  are 
clearly  earlier  than  the  architectural  remains  now  visible 
above  the  ground.    This  is  explained  by  the  temples 
having  been  rebuilt  upon  old  foundations,  as  may  be  seen 
in  several  cases  which  have  been  excavated,  of  wbicb  the 
archaic  Temp'e  of  Minerva  on  the  .-\cropolis  of  Athens 
and  the  Temple  of  Jupiter  Oiympius  on  a  lower  site  aie 
inst.^nccs.    There  arc  temples  also  of  the  middle  epoch, 
i  such  as  the  exatnples  at  Corinth,  .1'-;iina,  and  the  latei 
'  temples  at  .-\r-r>'  -.n  1  at  0|yinp:a  (the  Mctroutn  at  the  l.i-t 
]  named),  of  wliicii  the  orientation  dates  are  not  inrun 

sistent  with  what  may  be  slathered  t'rom  other  sources.' 
I     The   problem    is,   moreover,   helped  in    Greece  1j\ 
architeinural  considerations,  which  arc  ficquently  lackin^i; 
in  Egypt,  nf  tw.i  temples  it  can  bcsho«  n,on  this  evidence 
'  alone,  tli.it  i  ii«:  is  older  than  the  other.    .Such  an  appc.il 
strcnsjthcns  my  suggestion  that  two  of  the  temples  of  the 
.Acropolis  Hill  were oriented  to  the  I'leui'cs,  by  showing 
the  older  temple  to  point  to  an  earlier  position  of  the  'tai 
I  gioup.    To  ihcie   Ml'.  I'enrose  adds    another  pair  at 
Khamnus,  where  he  has  found  that  there  arc  two  temples 
almost  to.iching  one  another,  both  following  'and  with 
,  accordant  dates)  the  shifting  places  of  Spica,  and  stiil 
j  anoth-r  at  Tegea.  J.  NORMAN  Lockyeh. 

[In  a  letter  received  from  Mr.  Penrose,  giving  me  pet 
mission  to  use  the  above  qu  otations  from  his  prelimin.ir) 
'  acco  int,    he    makes    the   following   interesting  state 
I  ments  ;  — 

I  "  In  iiiy  paper  sent  to  the  Royal  Society  there  w.is  ,i 
p.issi^'e  which  seems  to  make  u  practically  n  iUun  that 
lieli.ical  stars  were  connected  with  the  intrasolsiitiai 
temples  as  derived  from  Greek  c\am}jles  alone,  indepen- 
dent of  the  powerful  aid  ol  the  E^'yptian  ciscs. 

"  Th.it  the  lirst  beam  of  surn:sc  should  fall  upon  the 
statue  centr.dly  placed  in  the  ad>tum  of  a  temple  oi  on 
the  incense  .iltar  in  front  of  it  on  a  particular  day,  it 
would  be  requisite  that  the  orientation  of  the  temple 
shouhl  coincide  with  the  atnpl  t  jde  of  the  sun  aS  It  rose 
above  the  \  i^ible  honion,  be  it  mount.nn  or  plain. 

That  a  star  should  act  as  tinie-u  .uner  it  was  neces- 
sary that  it  should  iiave  so  nearly  the  same  amplitude  as 
the  sun  that  u  could  be  seen  from  the  adytum  through 
the  eastern  door,  if  it  was  to  give  warning  at  its  rising, 
or  to  have  a  simitar  but  reversed  amplitude  towards  ihc 
west,  if  its  heliacal  setting  was  to  be  observed  ;  and  it 
follo«rsjhat  m  the  choice  of  the  festival  day  and  the  cor< 
orientation,  on  these  principles^  both  the 
a<  ~  — gf  the  son  at  its  rising  and  that  of  tin  star 
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eastwards  or  westarards  as  the  case  might  be  would  have 
to  be  considered  io  connection  with  one  another. 

"  From  what  has  been  said  it  is  obirioas  that  in  the 
intrasolstitial  temples  the  list  of  arailable  bright  stars 

and  constellations  is  in  (he  first  instance  limited  to  those 
which  lie  witliin  .i  Tew  dr^'rccs  of  the  tcliptic,  and  it  will 
be  fuund  chat  in  tlie  li^t  above  given  nnd  those  which 
follow,  if  ux-  oniii  lllcll^ls,  where  ihc  conditions  were  ex- 
".cpttonal,  all  bm  one  ol  the  stu^  .m;  found  in  the 
zodKical  ci)n>tc'll  itioiii.  A  very  gie.t;  limit  is  imposed 
in  the  secotid  place  bs  one  of  the  conditions  bcini;  the 
heliacal  nsm>;  or  seitin;;  of  those  stars  from  whicli  the 
selection  h;i5  to  be  m.xlc  So  that  when  both  these  com- 
bined Imiilations  ate  taken  into  account  it  becomes  im- 
probable 10  the  ijreateat  dejjree  that  iti  every  instanc-p  of 
intrasolstiti-Tl  trmplcs  of  early  finmdation  of  which  I  have 
accurate  pariiciil.irs,  beinj^  twenty  eigiit  in  numl>cr  and 
varying  i  i  ilicir  orientation  from  21  N.  to  iS  25'  S.  of 
the  true  e  IS'.,  I  here  shoukl  be  found  a  bright  lieltacal 
»tar  or  con!.t?Ilatii>n  in  the  ri^ht  position  ac  dates  not 
in  themseKes  iitiprobablc  unless  the  temples  had  been  So 
oriented  as  tu  secure  ihU  cotnbmation. 

"  I  have  just  been  lookm^  mto  the  number  of  possible 
stars  which  could  have  been  used,  />.  within  ttie  Umiis  of 
the  greatest  distance  from  the  ecliptic  that  could  have 
been  utilised. 

"The stars  which  could  have  been  utilised  in  addition  In 
the  seven  which  serve  for  nearly  thirty  temples  are  ten 
only,  vi». : — 

Al'Jcliarao.  »  « Libnr. 

I'olluji.  ,  a  Libiar. 

H  Arielis.  |  a  I  -mi-. 

<J  rami.  \  y  Lconi?. 

a  tft'i  4  Cnpricorni  a.4  a  gniup.  ,  fi  Leouif. 

If  the  orientations  bad  been  placed  at  nnidoin  would 
nut  our  thirty  temples  have  made  many  misses  in  aiming 
at  these  seventeen  stars,  it  being  necessaiy  also  to  hit 
exactly  the  heliacal  mai^in?  And  would  they  have 
secured  anything  lihe  a  due  archaMlogleal  sequence  i 
"  Another  point  i^  this : — 

"Wheoerer  a  star  less  than  first  magnitude  is  used 
(Pleiades  only  excepted)  it  has  been  necessary  to  secure 
coincidence  to  jjivc  it  several  more  degrees  of  sun 
depression  than  in  the  cases  of  Spica  and  Antatcs. ') 


BRITISH  ASSOCIATION  MEETWG, 

FURTHER  information  is  now  to  hand  as  to  the 
scientiiic  work  which  has  been  arranged  for  the 
approacbtng  meeting  of  the  <\ssociatton  at  Nottin><ham. 

in  Section  A  two  papers  have  been  receued  on 
**  Physics  Teaching?  in  Schools."  G.  H.  liryan  contiihuies 
an  interesting  paper  on  "  The  Moon's  Atmosphere  and 
the  Kir.etic  'I  hcory  of  Gasf  s, '  showing  that  c\ery  planet 
mii5i  be  throwing  off  some  of  its  atmosphere  on  the 
kinetic  !l;e  ;  I  X .  iliun  h  at  an  exceedingly  slo  v  i  iir  in  the 
case  ol  ibc  iaigti  bodies.  Frof.  J  J.  lh<?:i;-nn  will 
exhibit  and  explain  a  new  form  of  .ui  imiviji,  ^^lu:  ll  \n-l 
be  of  interest  to  sectioni»  A  aaU  B.  I'rof.  Viriamu  Jones 
IS  sending  a  paper  on  "  Standards  of  Low  Electrical 
Ke--islante." 

.•\s  reported  by  I'rof.  Kmerson  Revnold.s  on  p.  416. 
.Section  B  has  been  most  fortunate  in  "5?'"'iring  a  (.  ro- 

iiusc  from       Moissan  to  desciibe  .ni  l  'Ici:  straic  the 

fircparation  and  properties  of  iluorine.  i  ins  v. ol  probably 
hive  the  elfea  ot  indiu  mg  clieimsts  fronr  all  parts  of  this 
lountiy  to  visit  Nottingham,  as  the  demonstration  has 
never  yet  been  made  in  this  country,  and  is  of  almost 
unique  importance  and  interest.  It  is  anticipated  that 
M.  Moiss.in'b  communication  will  be  put  down  for 
MoDday,  beptember  i^,  and  will  probably  include  the 
eihibitifui  of  his  artificial  diamonds.  Prof.  Percy  Frank* 
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land  will  introduce  the  discussion  on  "■  Bacteriology  in- 
its  Chemical  Aspects"  on  Friday,  1 5,  and  amongst 
Other  papers  will  be  one  by  J.  T.  Wood.  00  "A  New- 
Bran  Bacterium."  Tuesday.  19,  will  prob;ibly  be  mainly 
devoted  to  the  discussion  of  "Colliery  Explosions," 
introduced  by  Prof.  H.  fi.  Uixon,  one  of  H-M.  Comraii* 
sioners.  On  this  day  further  communicalions  on  flame 
researches  are  also  expected.  The  President's  address 
is  put  down  for  twelve  o'clock  on  Thursday,  September 
14;  It  will  deal  estentially  with  "The  Comparative 
Chemistry  of  the  Elements,"'  specially  treating  of  carbon 
and  silicon,  and  of  silico  organic  researches  ;  showing 
further  that  it  is  possible  in  the  light  of  recent  knowledge 
to  till  in  some  tietails  of  the  chemical  history  of  the 
earth.  Dr.  I'hookan  has  promised  a  description  of  his 
recent  researches  on  the  "  Ka'.eof  IC\ apor.Uion  of  Bodies 
in  Different  Aimo-iphcres." 

In  Section  C  I'rof  Mull  will  read  a  pa]>er  "On  the 
Water-supply  of  Nottingham  "  ;  Mr.  W'alcnt  (libson,  one 
on  "  The  (  ieolopy  of  Unttsh  Kast  Africa  :  Pi  of  Brogijer 
will  describe  "  The  Kruptivc  Ko  ks  of  the  Chriitiania 
District";  K.  T.  .Newton.  "The  Trias  Reptile'  ;  I'rof. 
Sollas.  *'  The  Carlingford  Rocks  and  "  ( .Icnd.ilough 
.Vii'.phibolitc  '  ;  R.  M.  Dcclev,  "  Th''  Iirifis  of  the  Trent 
Valley";  and  Prof  Iddmgs.'of  Chic..-,.,  •  The  Petrology 
of  a  Dissected  X'olcano.  '  Amongst  oiiier  paper,  already 
promised  are  the  following:  -"The  (iypsu;ii  Deposits  of 
Nottinghamshire,"  by  A.  T.  Metcalfe  "Derbyshire 
Toadstone."  by  H.  A.  Bemrose  ;  '•  Mollusca  from  the 
Knglish  Trias,''  by  R.  B.  Newton  ;  '*  I'ransported  Mass 
of  Chalk  in  Boulder-clay  of  Culworih,  in  Huntingdon- 
shire," by  A.  and  C.  Cameron  ;  "  .Soirc  Volcanic  Recks 
of  South  Pembrokeshire,"  by  F.  T.  Howard  and  F..  \\. 
Small  :  "  Midland  Trias,"  by  Ur,  A.  Irving  ;  "  Limestone 
Inclusions  in  the  White  Sill,"  by  E.  T.  (  Garwood. 

Two  further  papers  are  sent  in  for  Section  D— one  by 
Prof  Gilson,  of  l.ouvain,  on  "Cytologiral  1  )iiierence  in 
Homologous  Organs,''  and  one  by  G.  B.  Rothera,  on 
"Some  Vegetal  (itils  and  their  Inhabitants  ' 

In  connection  with  Section  K  the  exhib  tion  of  the  130- 

Sictures  painted  on  an  Antarctic  scaling  expedition  by 
Ir.  Bum^Murdoch  has  been  referred  to.  rhs  discussion 
on  the  "  Umka  between  Geography  and  Geology  "  will 
be  Introduced  by  Mr  Clements  R.  Marhham,  Pre8.R.C.S.. 
Mr.  Delmar  Morgan  will  summarise  our  knowledge  of 
Thibet,  and  Miss  Taylor  will  describe  her  recent  journey 
in  that  country.  Mrs.  Grove  will  read  a  paper  on  the 
"  Islands  of  Chik>£."  Mr.  E.  G.  Ravenstein  will  give  an 
account  of  recent  African  travel ;  and  a  large  number  of 
other  papers  are  promised,  many  of  which  are  of  more 
than  ordinary  interest  The  iliustraiion  of  miny  of  these 
papers  by  lantein  photographs  will  be  a  special  feature. 

With  respect  to  .Sections  F  and  G  there  is  at  p«esent 
nothing  further  to  .idd  to  the  Original  Statement  made  a 
few  weeks  since. 

In  Section  \\  .Mrs.  Grove  promises  a  paper,  "  The  Kth- 
nographic  Aspects  of  Dancing.''  Prof.  Boyd  Dawkins, 
who  is  now  on  .1  ■,  i^tt  to  Glastonbury,  intimate^  hti  inten- 
tion to  disrnss  the  scientific  beatings  of  the  discoveries 
iiiatie  .it  the  iikc  \  in  tliat  !ifighbouihood  ;  and,  in 

order  that  the  members  may  be  better  able  to  understand 
the  structural  details  of  the  woodwork  exposed  in  the 
course  of  the  excavations,  Dr.  .Munrj  proposes  to  give  an 
illustrative  sketcli  f  t  tlic  di;Vcrcnt  methods  adopted  in 
the  construction  of  1  ikr-ii .\ elhngs.  Hitherto  lake-dwel- 
ling researches  have  l.in.  -liLii  little  evidence  of  the  kind 
of  houses  erected  on  tiie  artificial  islands,  but  duiing  l.ist 
autumn  a  crannog  was  investigated  in  .\rgyJI:ihire  which 
has  disclosed  some  remarkable  information  cm  this  point. 
The  discussion  on  lake  dwellinf;s  is  lixed  lor  ScjU.  i<>, 
and  as  this  important  subject  has  formerly  only  inci- 
dentally come  before  the  .-\ssociation,  the  occasion 
promises  10  be  most  instructive  to  all  interested  m  (he 
eai  ly  htstoty  of  Britain.  Among  the  other  p.ipeia  sent  to- 
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the  section  is  one  by  Mr,  Romilly  Allen  on  the  "Origin 
and  Development  of  Early  Cbris'tian  Art  in  (ireai  Btitain 
and  Ireland.^  This  paf«r  is  to  be  well  iUustr<iied. 
iodeed,  this  is  the  case  wiih  most  of  the  arcbreolo^ical 

Sipen.  Dr.  Uildebrand  is  arranging  illustrations  of  the 
iradisb  cotiqtiitiei  he  wiikes  to  compare  with  our 
Anglo-Saxon  ones,  in  groups^  whidi  are  to  be  printed  on 
ftbeets  and  diaiributed  among  the  audience  when  he 
read*  his  coromiiaicatiQn. 

The  iaformakion  contained  in  the  above  paragraphs 
has  been  famished  by  request  by  ptesidents  and  recorders 
of  tectiom ;  possibly  further  details  may  be  forwarded 
in  tine  for  pnblicatioa  before  the  meeting. 

The  promises  of  exbiirits  of  scientific  apparatus,  models, 
diagrams,  and  photographs  in  the  laboratories  of  the 
L  nivcisity  College,  Nouingham,  are  now  coming  in. 
Scientific  novelties  are  promised  for  the  coAversRsione  at 
the  CaMlc. 

Visitors  can  obtain  OH  application  tlie  usual  lists  of 
hotels  and  lodgings.  Frank  Clowks. 


GEORGE  BROOK. 

GK^)K(JF.  BROOK,  whose  untimely  decease  on 
Aii^;use  1::  we  have  already  chronicled,  was  born 
on  Man  li  I7,i.'<57.  lie  died,  llictclore,  in  his  thirty-sixth 
year,  ;ippaiciilly  from  the  elTccIs  of  heat  apoplexy,  while 
fjti  a  \i-.it  to  Ills  wife's  family  near  .Newcastlc-on-Tyne. 
<»n  the  fatal  day  he  joined  a  shooting  party  on  the 
jiiljufiit  inuor  ;  .iftcr  a  successful  evpcdilion  and  a  re- 
past HI  llie  shmitinK  box,  he  wai  cnmplaining  lauf.'h'n),'ly 
of  llifr  ncrcssity  for  early  ris  ri'  ••,w  ^ucti  occas:m;>,  when 
hi»  licail  fell  bick  and  he  expired  without  uctcnng  a 
V>un<l,  He  w.ib  Iniried  at  I5enwell  Church,  Newcastle, 
•chfrr,  '-i\  }cars  previously,  he  was  married  to  Fanny, 
v-i -ind  daiii^'hlcr  of  Mr.  Waller  Scott,  of  Riding  Mill. 
He  was  educated  at  ihc  Friends'  Scho<)l,  Alderley  F.dge, 
and,  ahhoiigh  he  afterwards  studied  for  a  couple  of 
years  under  I'rof.  Williamson  and  others  at  the  0*cns 
College*  Manchester,  he  may  be  said  to  have  been,  as  a 
naturalist,  moitly  !>clf'taut(hl.  Ills  earlier  year.s  of  active 
life  were  spent  in  his  father's  business  at  lluddersficid, 
and  he  turned  the  experience  thus  gained  to  good 
account  in  his  after  career.  His  first  definite  associ- 
ation with  scientific  work  dates  from  bis  connection 
with  the  recently  deceased  Mr.  j.  W.  Davis,  of  Halifax, 
and  others,  in  the  prosecution  of  biological  investigation 
in  the  West  Riding  of  YorJishire.  He  was  in  1884  ap 
pointed  scientific  assistant  to  the  Scottish  Fishery  Board 
and  lecturer  on  comparative  embryology  totbe  University 
of  Edinbttfgh.  He  retired  from  the  Arst-named  office 
in  1 8S7,  leaving  as  a  legacy  a  series  of  valuable  notes 
and  reports  upon  the  food  fishes,  but  the  last-named 
one  he  held  till  death.  As  an  embryologist.  he  is 
himself  best  known  for  his  work  upon  the  origin  of  the 
cndoderm  from  the  j>cribU!>t  in  teleostean  fishes,  and 
although  not  the  tirst  10  ha  c  ^1  '  this,  it  must  be 

said,  in  justice  to  his  nietnor)  ,  thai  lcj  uin  recent  investi- 
gators have  rcvrrted  to  his  views  without  accor  him 
befitting  recOf;nition.  His  love  of  expcrimcn'aJ  marine 
zoology,  and  his  personal  nuiniti  encc  in  the  interests  of 
pure  science,  reasserted  themselves  in  1.S.S9,  in  his  attempt 

10  foil  Nil  ,4  hi_>^;er  h.it'"liei)-  r.UitiilO  .ib-cr\ .i:>ir\  .il 

l.ii<:li  ihjie, ;  ^.c  ,M  ml ,  d  il  V  iidtcd  1 1:  o.it"  1 1  i^c:,  \  A  l  (  i;  l  , 
vol.  \l  I ;.  p.  371./. , ;)  ud  ^fhicb  «VC  knOA'  ui  H.ivc  1  uvnl  veii  li  i:r. 

in  a  niu  iriLonsiderablr -iflpj.    He  ^v  i-;  sevici  irv  c'.>  H 
Hud  Icrsfield  Nata»'>^ 

waajT 

Sod 

SaiUt, 


logii 


;jcty,  .lUi'.  lo  l!ie 

he  ^^■a•^  .1  fn  tmirr  ,  h(» 
ntof  -J-.e  K'n  :tl  I'hyvc  >1 
of  co.nu  il  of  ;lu 

ly^ninad  U»e  i£oo 
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an  examiner  in  Biology  to  the  Kcj  al  College  of  Physicians, 
Edinboigb.    In  the  year  i8>>g  he  ro?e  suddenly  into  faire 
as  the  author  of  the  Chah'enger  Report  on  the  Anu- 
paiharia.    His  preliminary  paper,  dealing  (.Proi.  R,  Soe. 
Ellin.,  vol.  xvi.  p.  3;)  with  the  hotnoloi;ies  of  the  mesea- 
leties  in  the  Antipuiharia  and  the  Anihoioa,  had  apprised 
the  world  of  the  breadth  of  his  irquiiy  into,  and  the  ex- 
tent of  hts  knowledge  of,  this  difficntt  and  little  under- 
stood group  s  hitt  the  preparation,  within  approximately 
a  year,  of  that  wMdi  came  10  be  termed  "  one  of  the  most 
pratseworthpr "  of  all  the  Cialietiger  reports,  set  a  seal  to 
his  reputation,  and  exalted  him  to  a  foremost  positiaia 
among  living  Acttuologists.   In  this  work  he  elaborated 
his  important  discovery  of  dimorphism  (in  Schiiopathi- 
na:)  by  division  of  a  single  primitnc  looid  into  three;, 
instead  of  by  specialisation  of  individual  polyoes ;  aiul  M 
the  time  of  his  death  he  hadwell-nigh  compieteo  an  import* 
ant  paper  dealing  with  thisand  kindled  subjects,  for  which 
his  talented  assistant,  Mr.  Minnie,  had  prepared  a  large 
series  of  beautiful  sections  and  some  elaborate  drawings. 
The  thorough   and    conscientious   manner  in  which 
he  had  worked  out  the  Antipathatians  of  the  t'ka'ilcn^^fr 
collection  led,  in  )S4,o,  to  his  cn^'a'/ement  by  the  Trustees 
of  the  British  .Museum  for  llie  ariangement  and  cata- 
loguing of  their  very  large  collection  of  stony  corals  ; 
and  the  present  month   mar'us  the  publication  of  that 
which  will  perhaps  rank  a.s  his  iitiii^num  iftis,  \u  ,  tlie 
"  Caial»)gue  of  the  Genus  .\l.idrepora,"  a  quarto  volume  of 
213  pages  '.^  th  ;5  beautiful  plates,  mostly  from  photo- 
graphs taken  by  himself.    This  welcome  ireatise,  which 
was  the  first  ol  a  projected  sei.es  dealing  with  the  stony 
corals,  like  most  of  the  set  to  which  it  belongs  that  have 
appeared  under  Dr.  Gunther's  direction,  is,  in  reality,  no 
cat.ilogue  at   all,  but  rather  a  revisionary  monograph, 
founded  upon  the  study  of  rich  material  from  world-wide 
localities,  which  must  funn-'ii      ba::'S    fc;  succeeding 
ini]uiry  into  the  group  with  wliiiii  it  deals.    None  but 
those  «li<»  enjoyed  the  dccc.iscd  auihoi's  personal  fricrid- 
ship  can  form  an  adequate  ulea  of  the  laijour  and  evpen- 
diiuie.  both  of  time  and  capital,  which  V:^  h-  stowed  upon 
this  volume.     It  is  the  jiractii.si  outcome  of  tiic  last 
three  years  of  his  life's  work.    I  hc  success  with  which  he 
dealt  with  the  bewildering  diiVicuitiCi  before  hiiii  inav  be 
perhaps  suAicicntiy  gauged  from  us  "  Introduction,"  and 
to  what  important  lines  of  structural  investigation  and 
conclusions  the  task  was  leading  him,  it  is  obvious 
from  this  and  his  last  published  paper  **  On  the  .XfTinitiet 
of  the  Oeous  Madrepora "  (j^^cw-  /-intt,  Sae.  Zaol.  xxiv. 
P  353;. 

The  most  striking  features  in  George  Brook's  per- 
sonality were  his  right  living  and  his  manly  independence, 
his  moral  attributes  being  in  every  way  weitliy  his 
mental  ones.  There  can  be  no  question  that  his 
capacity  to  form  an  independent  judgment,  and  his 
great  powers  of  organisation,  under  the  influence  of  his 
indomitable  will,  formed  the  kcvslone  of  his  successes, 
and  placed  him  in  a  position  to  rise  supreme  above  petty 
jealousy  and  the  evils  begotten  of  narrov.'  cliquism  and 
over-ambition.  His  natural  inch r .itions  were  towards  solid 
work,  as  «ill  be  obvious  from  his  having  oiig;nally 
settled  down  lo  the  study  of  the  Crustacea,  but  to  re- 
lincpii  .1.  .t  I  'l  that  of  the  Corals  a  choice  which  in  />ses 
his  loss  a  weil  nigh  irreparable  one  lo  British  zoologists  of 
the  pi  •■-^i  rii  tuT.iiion.  In  addition  to  the  many  untinished 
«nrk-:  lo  ',uii>.h  ^^  e  have  .illi'den  he  ii;is  ifi't  behind  him 
It  l<.  isi  liie  ir.  itenal  for  a  reconsKieraiKin  oi  the  morph- 
(i|<ij;v  of  cm  .;n  ;';rcat  veins  in  the  Aniniota,  and  for  a 
dctailrt.1  leiKiri:  u]>.insome  of  the  corals  roUecied  by  I'rof. 
H-^on  In  '.hi'  f. .rrcs  Strait,  which  had  been  placed  in 
"  "»ds-  I  lulecd,  almost  his  last  words  to  the  writer 
t!Le  wc-.e.  expressive  of  a  desire  to  "gel  on" 
la;icr.  His  final  act,  as  a  zoologist,  w.is  the 
of  a  Cotlemboloid  (upon  which  group  he 
Ity)  for  his  fiiend  Prof.  \V,  A.  Herdman. 
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wnh  whose  pioi  cer's  woik  in  British  tnarme  jo<>!>>^v  he 
wasm  actixc  -\  nipathy  A  devoted  husbanti.  an  exemplary 
parent,  a  U'-^e  niciuj,  w  lio=.p  .nlvii  c  u.is  .ihv.ivs  sound, 
and  n'ho<>e  cnticiirn  »eli  founded  as  ti  w.i--  trank, 

he  passes  fiom  us  in  the  heyday  of  life.  il  s  life 
furnishes  a  noble  example  of  indcpenUcnt  manliness,  and 
of  enthusiasm  for  the  ^prcmd  of  Uutb  wd  tlM  caiMeof 
scientific  advanceineiiu 


NOTES. 

Ws.  learn  from  the  A'trut  Ghtera't  d<s  Satneit  lhat  M. 
d'  AWatlic,  late  I'ltsidtnt  of  the  I'aris  Academy  of  Scitnct*, 
hut  sAked  (he  Acadtitiy  to  accepit  a  considerable  gift  in  the 
nave  of  bis  wife  and  himself.  The  dunatioa  CMUi'sU  of  the 
Abbadia  cttate  {Batiei-Pyr<;nt.^e:>;,  having  an  anmtal  rereirae  o 
twenty  thou>iand  francs,  ami  one  hundred  shares  in  '1  e  TUnl.  ,J 
F  ranee,  re(  rcecnlinK  a  ca('ilal  of  four  hundred  thtu;:  .u^  1  lr;ui,,i 
and  an  annual  income  of  tiltetn  thousand.  Hy  the  <'r<  i  of  i;ifi, 
thc»c  i>ropcilies  will  not  fail  to  the  Academy  until  aft ct  he 
decea-e  oflbe  doaon.  TMo  of  the  priiici|  al  dailies  and  ch«ri;e» 
of  tbe  legacy  aie  aafolkws  t— (i)  The  Academy  may  cctablish 
on  the  Abbad»  eitaie  any  leicaiebe*  or  labwatoriea,  caccpt 
iboM  dcv^ed  to  vivbeciion.  (2}  An  otisermilory  most  be 
ettaUUhed  at  Abbadit,  In  which  a  catalogue  of  five  hundred 
thousand  stais  can  t  e  made,  the  work  to  be  completed  in  1950. 
In  order  to  reduce  the  expenses  which  this  stipulation  carries 
with  it,  the  work  n^ay  be  confided  !o  some  religious  order.  The 
Academy  has  nomiaated  a  cannnisMoa  to  examiiie  ibe  condi- 
Tfont  of  tMt  mmVieeni  donnlion,  and  hat  espctfied  iu  deep 
tntitvde  10  M.  and  Mne.  d'Abbndie.  It  is  not  loo  omch  lo 
lay  that  ihii  feding  ii  ihated  by  all  mm  qf  aeicnce. 

The  following  nen  of  teience  have  been  elected  Fellowi  of 

the  K<ale  Accadcmia  dci  Lincei:— In  mathematics,  Trof.  L. 
Bianchi  and  Dr.  G.  D'Ovidio ;  chemistry,  Dr.  (j.  Ciamician  j 
and  Prof.  D.  Mendelejcff;  botany,  11  >N.  1  .Strasshargcr  an<l  | 
N.  Pringiheim  ;  agricaltnre.  Dr.  F.  Cuba.  Dr.  E.  Bertini  : 
hat  been  elected  a  ooxnapondent  in  nalhenatia ;  E.  Milhiae-  | 
vich  in  .turoncmy;  A.  Abetti  in  matbeawtiad  and  phy^I 
geography  ;  and  O.  Mottiioto  in  botany. 

Tut  Ttmtt  announces  the  death  of  Prof.  M'Paddcn  A. 
Newell,  Superbitendent  of  Pnblie  Inttnction  of  the  State  of 
Maryland,  l.S.A.  He  was  educated  at  Trinity  College,  ' 
Dublin,  and  the  Ki>yril  College  of  Uelfast,  and  went  to  the 
United  States  in  184S.  lie  wa^  E'rofessor  of  Natural  Science 
in  the  Ualtitn  jre  City  College  from  1850  to  1854,  and  occupied 
tbe  tame  chatr  in  Lafayette  College,  Peontylvania,  from  1854 
to  1864.  In  t86s  he  was  appoisted  Ptosidentof  the  Nufmai 
School  of  the  State  of  Maryland,  noeeoAn(,  three  yean  laler, 
to  the  pociiion  of  Stale  Superintendent  of  Public  In«tracticm,  a 
post  lit  'n  i  l  r.  r  .t  jiiarterof  a  century.  In  L  iunection  with  Prof, 
Crury  he  (j.ii>li»Ji<;U  a  -erie*  of  text-books  entitled  the  "  Mary-  1 
land  Series,"  and  hii  Annual  Reports*  in  twenty* five  wlttBies, 
are  held  in  high  esteem. 

Wk  regret  to  record  tbe  death  of  Father  R.  P.  Vines, 
DinclorofBelen  Obicrvatory,  Hawnnah. 

A  DiSA.trKot  '.  cyclone  swept  northward*  along  the  Atlantic 
seaboard  of  the  United  States  on  August  29.  At  Savannah, 
Georgia,  property  to  the  value  (>f  millions  of  dollars  has  been 
destroyed,  and  news  of  great  loss  of  life  and  properly  is  re- 
ported from  Brunswick,  Georgia,  and  further  south,  while  the 
town  of  Tyfaee  ha*  been  completely  tarecked.  It  to  reported 
that  the  storm  traced  onl  a  path  marked  by  devastation  across 
Cctii^;';.!  -ind  South  CaroJir  .)  :.>  C'.arlotle,  in  Korth  Carolina, 
and  thence  lo  the  east  coast  a<;ain  to  Petersburg,  Viiginia. 
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The  city  of  Savannah  presents  a  scl'hc  ijf  wink  .iiid  tuin  sur- 
passing even  the  eOects  of  the  great  storm  of  August,  iiii. 
For  eight  hours  the  wind  rushed  through  the  city  with  terrific 
force  and  swept  down  bonacs  as  if  they  were  packs  of  cards. 
NcBily  every  homo  la  die  dty  his  snliered  somo  daaugcb  and 
the  sitcets  have  been  rendered  qnito  impasiable  hy  the 
wnckife. 

A  Reotu's  telrgtam  from  New  Yorit  tfntci  thai  a  cydooe 
posted  over  that  part  of  the  Attaatie  coast  on  August  aj,  lo 

the  direction  of  the  Xew  England  Slates,  and  left  its  marks 

over  a  rc.;;  11  it und  New  York  extending  i  \;r  -iti  area  of 
fully  a  tboui..in(l  miles.  A  rainfall  of  j'S^  inches  m  twelve 
boui  s   was  measured,    and   is  said  to  be  the  highest  ever 

rf<rr.»r(!cd  by  the  local  sigo:»l  'crvice. 

TiiK  next  meeting  of  the  1  <«.nci<  .V»aucid;ion  for  the  Advance- 
mcncc  of  Science  will  be  held  at  Caen,  with  M.  Ma^cart  as 
president.  M.  E.  Trelat  will  preside  over  the  meeting  to  be 
held  at  Bordeaux  in  189$. 

1 1  h:is  1  rlii  iily  arrange<l  that  the  Congress  of  the  Photo- 
graphic Society  and  .Mhliated  Societies  shall  beheld  on  October 
10,  II,  and  12.  AH  the  arrangements  will  be  completed  in 
a  few  days»  aod  a  full  pMgjramme  will  be  ciioiiatcd  as  soon  as 
possible. 

An  IntcrnAtional  Exhibition  of  Photogr.i^'hic  Art  has  been 
organised  by  the  Paris  Pholo  Club^  and  will  be  held  from 
December  10  to  the  end  of  this  year.  Tbe  nddreta  of  Ihe 
Sectelary  h  40  Roe  des  Maihurins,  Paris.  An  iaiernationa] 
eahibillon  of  amatcm  phot  >graphy  will  be  held  in  Ihe  MiiKnm 
of  Fiw  Aril,  Kunaihalle,  Hambuig,  00  October  1-31. 

Tm>  annual  general  meeting  of  the  members  of  tbe  Federnied 
lOStltmion  of  mining  Engineers  will  be  opened  on  Wednesday, 

Septenilier  6;h,  i;.  iln  t •.■■.>■.-.:-  m'  TUilosophica!  >  of 
Glasgow.  A  numijcr  ui  papcfi  ud  niiiiing  subjects  wiil  liieii  be 
read,  and  on  Ihe  two  following  days  excursions  will  1>e  made  to 
c-nicr'^?',  linn  .inM  «.'<'cl  work',  and  other  places  of  intercsr 

i  itj.  In  l.ji.ji  .\t.iiierny  of  Science  has  decided  to  make  a 
biological  survey  of  the  .Slate  of  Imliana,  and  Profs.  L.  .M, 
Underwuod,  C.  IL  Eigcnmauo,  and  V.  F.  Marstcrs  have  been 
appointed  as  organisers  and  directors  of  iu  The  finl  work 
will  be  the  preparation  of  a  complete  bililiography  of  nutctiall 
bearing  on  the  botany,  zoology,  and  |>alieon!ology  of  Indiana, 
lo  he  published  hy  the  .Academy.  When  this  has  been  done,  it 
will  be  posiibli:  to  discuss  the  fauna  and  (l  ira,  its  extent,  di*- 
tribution,  biological  relation!^,  and  economic  im]K>rtanCC^  lad 
thus  accomplish  the  mam  purpose  of  Ibe  mrrey. 

Hit.  J.  F.  JAME!)  gives  to  Seitnte  a  description  of  the 
"  Scientific  Alliance  of  New  York,"  instituted  at  the  1  .jf 
last  year,  and  having  for  its  chief  object  the  establishmeo!  ul  a 
centre  where  knowledge  of  what  is  being  done  in  one  society 
is  conveyed  to  all  the  rest.  Much  is  lo  be  gained  hy  ihi*  kind 
of  cooperation,  both  by  science  and  indivUlual  workers.  Already 
the  Alliance  has  been  joined  by  tbe  New  Yoik  Academy  of 
Sdcooe,  Torrey  Botanical  Club,  New  York  Microscopical 
Society,  I.innean  Society  of  Nnv  Vnr'K,  New  York  Miiieral- 
ogical  Club,  New  York  Mathciii.i:ii.i;  Society,  and  ilie  New 
York  Section  of  the  American  Chemical  Society,  c.ich  of  these 
societies  being  represented  by  its  ptctidcut  and  two  mem'icn 
upon  the  council  of  the  Alliance.  Al  the  opening  meeting  tbe 
president  deprecated  the  views  of  so-called  piaciical  men  in 
whose  eyes  idcnee  "Is  worth  only  what  it  will  bring  when 
offered  in  the  form  of  djnamos,  telephone^,  electric  lights,  ,|ye- 
Stuffs,  rniuincT  machinery,  and  other  merchantable  waies."  'I  tie 
ri  il  '  f  1!  I  i  A.vrni  kr  ru  r  irvh  in  the  region  of  pure  science 
^  was  pointed  out,  reference  being  wade  lo  the  German  Univer- 
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iilics,  where  the  'profcs$or«  ait  expeclcfl  to  do  ori);inal  wark, 
Jeavitiji  ihc  teaching  to  iiutructon.  The  sccood  meelinc  was  i 
held  in  March,  1S93,  when  the  report  of  a  comnittee,  rccom- 
mrnding  the  establishment  of  an  endowment  fund  of  25,000 
dolUrs  for  the  purpose  of  encuurai;iog  original  research,  was 
adop<c(L  The  fund  is  (o  be  kiwwo  u  lite  "  John  Strong  New- 
berry Fundi"  md  will  be  rned  for  faitberfoc  retearehea  in 
ficolnf^y,  palif^ntolosry.  botany,  udwofaiy.  All  infennaiiofi 
ret«img  to  it  or  to  the  Alliance  cm  be  obldiied  fram  Dr.  K. 
L.  Briiian,  Colmnhim  Coilegei  New  York. 

\UB  iiwcetim  m  to  mMka  Htber  «a«  tuportcd  rran  the  br 
tait  to  Europe  if  di^euMCd  \if  Hen  A.  B.  Itfejrer  in  a  paper 

reail  l>efore  tlii:  Isi*  .Society  of  Dresden.    There  sc-m  m 
lilili:  (ioul-t  thit  some  Hjiccimcns  niiw  •ioW  At  Rin^ooii  i»ie  of 
ISiUic  origin,  as  proved  l>y  the  amount  of  succinic  acid  con- 
laineil  ia  them     Uut  there  arc.  on  the  other  hand,  oiany  1 
anlhoritiet  for  the  early  derivation  of  amber  from  India  and  ' 
ei|:>eeiail7  Burma.   There  are  four  pasiages  in  Pliny  giving  | 
India  u  the  native  eoonlry  of  amber,  and  ancient  Greele  anihor*,  | 
especially  ,S'>;'Ihjc1c»,  testify  to  its  or!::;ri  in  l  astcin  India.  !i 
would  I  c  very  strange  if  ihc  Pbccaiciaiii,  wiiile  shippini;  ivory, 
peacock  ft-aOier*,  tin,  i<?wel«.  and  S]>iccs  from   "     ,  fin,"  had  : 
left  behind  a  highly  valued,  aboodaat,  atriking,  ami  easily 
tnuuporlable  ankle  like  amber.   A  ■pecitnen  of  Bnrmile,  ai  ' 
the  Indian  amber  Is  now  vraally  catled,  fioa  the  ladiaa  j 
Mesf ura,  Catealls,  gave  a  per  cent,  of  saccialc  acid  ;  another  1 
s[>eciiiien,  analysed  by  r>r.  Helm.  R.^vc  off  none.    The  sptci- 
mcr.4  examined  by  the  Litter  "had  frcijuently  embedded  in 
;ht;in  <ro;ill  p.irticlc-  of  dccaye.i  wood  .and  bark,  '  which  recalls 
a  pasiiagc  in  Archelaos,  who  :ays  thai  the  Indian  amber  often 
has  l^cct  of  pine  bark  adherini;  to  it.    The  Indian  origin  of 
■leh  of  the  amber  acqnired  by  the  Mediiemnean  nations  in 
ancient  llme«  appears,  therefore,  lo  be  placed  beyond  doubt.  It 
i«,  indeed,  probaMc  th.it  Ha'tic  amiicr  did  not  become  a  regular 
arlicl:  of  coiumeice  before  the  first  ceolury  of  the  Christian 
era.  | 

Whilst  our  knowlertjie  concetninc  the  behaviour  of  bacteria  ' 
in  animal  ii»>iu-s  i>  daily  ncciving  fiesh  addil ions,  hut  little  it  1 
known  on  the  lelativcly  unimpoilant  alihMi(;h  imeie^ting 
qneslion  of  their  depottoieot  in  vegetable  tittuca.  Much  on- 
ecrlainty  eaiit*  as  to  whether  bacteria  are  or  are  not  nnrmally 
t»cacot  in  healthy  vegetable  tisuica,  bnt  the  most  ment 
investigations  appear  to  »how  that  they  are  abtenl,  although 
ihcy  may  ■•btnin  rn«y  acvcs*  through  itiimile  nbra'utt^,  and 
roi.iin  their  vitality  (or  a  connidetaMc  time,  and  in  some  ca>e* 
even  multiply.  This  view  i-  supjiorted  by  Rnssel!,  wIjij  ha< 
recently  pie»«nted  sti  inierestirj;  dissertation  to  ibe  l<>hn 
llojikins  University  on  "  iiaciciia  in  thtir  Kel.ilidDtO  Vegetable 
TtsMte."  A  large  number  of  examinaiion*  were  made  of 
heatlhy  plant  tissue*,  but  at  no  eaae  were  bactctia  iiolaled  from 
them,  ahlit;iu,;h  in  wmnidcu  tiptoes  they  were  ffequcrl!y  found. 
Ordinary  sa;>rophY:ic  bacteiial  fonss  were  ilMCtl1a«<-d  into  the 
healthy  tiysiiei  of  various  pUnts,  and  were  identified  after 
several  vlays,  thus  the  iuuiu  wai  lound  in  large  niim;>ei>  in 
the  stem  '.f  1  ,  ' ■  ■  urn  sf.er  (oitydajs  from  the  il.itc  •  f  lU 
iatroductton.  Maieover,  nearly  as  many  bacilli  were  oUaiacd 
10  millimeicea  above  the  point  at  at  the  seal  of  inoculation, 
tS;u  bcin.;  found  at  the  latter  p'ace,  and  1764  above.  In  all 
the  rxpeimicnis.  alil  •  u^h  the  di^ltnce  at  which  bac'eria  were 
fouii'i  varied  fioin  jO-5<.>  inn).  al>  'vr,  in  no  ca-c  wi-rc  tliey 
ulctinliti!  at  tn'.rc  tli.in  J-jiiim.  bci'iw  tlic  p  ).nt  ut  in  >Cul;i- 
tiuD.  liu^s'jll  iu>;^c>i>  that  lliii  upi»aril  ilutnliulijii  of  the 
Keims  maybe  due  to  looti  uuuciiait  bciag  luvic  .i  jmi  Un:  m 
the  tapidly  growing  apea,  whilst  (ouller  lesittance  i>  .>iiert.<i  i<> 
tbetr  pamage  in  the  Icti  develupod  eeUwloje  walls  than  in  the 
mocc  aialtued  cetl-nrmbraiM  of  the  older  tiiuf'.    Moreover,  as 
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the  bacteria  vicie  defioilety  located  in  the  interior  of  the  cells 
and  no  opeoine  of  any  kind  eoold  be  determined,  he  iuggesls 

that  titty  1  :ivt  |:iiwii,  iiy  ini.-.n'.  of  a  fcruicnl  cvcir'cl,  it 
woik  their  way  from  cell  to  cell  without  causing  a  permaiieot 
ruptatpe. 

The  .'Vuguit  number  of  the  Journal  of  the  Royal  Horticultural 
Society  contains  .several  interesting  |>apcr.s,  anionj;  which  is 
Prof.  F.  \V,  Oliver's  isecond  report  on  the  cflcc's  of  urban  fog 
upon  cultivated  plants.  The  report  deals  e^)l^cia'3y  with  ibe 
phyaiolo){ical  aspcC  of  the  (ineslion,  the  acti  in  of  fog  upon 
plants,  both  by  reduction  of  light  and  atmospheric  impufitiea, 
being  deicribed  in  detail.  The  Rev.  G.  Ileaalow  gives  tlie 
results  of  experiments  made  with  a  view  r.r  Jeterminioj;  the 
ciTeel*  of  giowinij  plants  under  (;Iaisr%  of  various  colouns.  IIi<s 
observations  show  that  durini;  ^trmir.ation  it  is  generally  im- 
material whether  the  tceds  are  subjected  lo  li^ht  or  not.  In 
the  case  of  a  variety  of  larkspur,  however,  li^ht  w  as  fonnil  to 
be  positively  injuriou*.  No  coloured,  light,  or  corobioatioo  of 
lights,  whidi  was  not  of  the  qoality  of  pure  oolotirlen  daylight, 
Kave  such  good  results  as  ordinary  daylight.  A  oompatis(»B 
made  between  plants  growing  under  ordinary  wtndow-glass  and 
in  the  open  ihowcd  that  the  glass  cxerci'cs  a  delctt  ieous  cITrct, 
due  |Kjssibly  lo  an  excess  of  heat  by  which  icspiralion  is  ttium- 
lalcd  and  assiuiilatinn  reduced.  I:  is  ^suggested  that  in  order 
to  reduce  "scorchii^"  some  means  mast  be  used  wbicb 
reduces  the  heal  riyi  without  lesieBing  the  whole  amount  «f 
whiiL  light. 

\Vt  hive  received  from  Dr.  P.  Kerghol/:  the  results  of  the 
melcoruli  gical  oltscrva'.ions  at  Bremen  for  the  year  |8<J2.  This 
Station  is  one  of  Considerable  importance,  both  on  account  of 
its  outfit  with  self-recordii^  instiument;,  and  even  with  diupli- 
eate  recording  instruments  for  some  of  the  element*,  so  aa  to 
avoid  any  possible  gap  in  the  coutinuity  of  the  records,  and  also 
cm  account  of  the  long  continuance  m"  vbseivaiioni,  The  iirst 
volume  of  this  SL-rics,  for  the  year  iSoo.  conlaincd  the  results  of 
oliseivations  taken  since  the  year  1^03.  atid  we  see  from  Dr. 
Ilcllmann's  Ktffttiirimia  that  observationr.  were  taken  at  Bre- 
men as  early  as  1795*  The  work  cuniains  hourly  readings, 
and,  in  addition,  ofatenaiioDS  arrenged  (nr  three  boon  daily, 
in  accordance  with  the  inteinational  Mhcma,  together  wiib 
curves  showing  the  diurest  range  for  each  month  and  for  the 
)car :  it  also  compiles  rainfall  values  for  four  other  sialioq*,  and 
pheiiologic:)!  obseivati  ms  for  eleven  yeart.  1  the  whole  fontingi 
a  very  complete  and  creditable  coinpiUtion. 

lie  WUdtmaMuft  Annalm^  N'o.  8,  Ilerr  W.  VoSgt  gives  a 

further  acci  uni  of  i','  ;  i  ^jre^sof  his  attempt  to  determine  the 
trea'eit  p  n^Mble  niinilMJi  of  physical  constants  of  the  same 
pieces  of  metal  subjected  to  the  least  mechanical  manipnla 
lioo.  'ihc  pieces  were  carefully  cast  and  viwetl  into  shape 
where  necessary.  It  is  not  surprising  thai  the  constants  thus 
obiaiaed  differ  in  BUty  caKt  ttom  those  found  in  the  oaie  of 
drawn  tmd  rolled  metals,  bnt  h  seema  that  the  object  of  din> 
ciivciin^;  'he  laws  of  the  numerical  rclalioas  l>et*cen  the  various 
consliiiii  tor.lcr  it  highly  desirable  that  the  sii( 'stances  should 
be  inve5[:fc;ated  in  what  may  be  called  their  most  natural  state. 
The  cviii>tants  recently  <leall  with  aie  thermal  ilil.italiun,  ther- 
mal pit^suic.  nn  l  -;ifcitic  hen's  at  ct'ii-.t;int  pressure  and  volume 

respectively.  The  determination  of  the  spedfic  heat  by  the 
method  of  miatur,.-*  has  led  to  some  ingenious  contrivaseca  ibe 

nununi-iD'.:  the  etrurs  which  are  apt  Xi  influence  this  somewhat 
delicite  01  ciatit.n.  llie  cirtet  ve^-cl  >'(  the  Neumann  "cock" 
f,:i  hcalini;  tlie  b>  iy  under  examinaiion  was  ma*lc  movable 
ln^tcad  o:  the  :nncr,  thus  eDn.Ming  it  ti>  be  retillol  without  rc- 
iiKiMiig  it  fiKin  the  ^t.and.  I  lie  Kp.s  of  liipud  due  to  tiie  splash- 
ing produced  ty  the  metal  falling  into  the  caiurimeler  was 
avoided  by  throwing  it  iaito  a  metal  oige  jiiat  in  contaa  with  the 
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liquid,  which  wai  then  lowered  about  halfway  towaids  the 
bollom.  Tlie  liquid  was  stirred  by  n  small  turbine,  and  the 
thermomeser  wa«  »o  arranged  that  it  only  came  into  contact 
Willi  liqwd  wUcb  bad  ««oendcd  froti  the  metal,  and  then  had 
been  drawo  down  thrwicli  the  twrbtne  ttibe,  that  giving  a  very 
ra[.'J  li,-.'  .\r.  '  gradaal  fill  of  tcmperaturr,  a<  indicated  by  the 
lh<;rmujjc:e:-  Tlic  »c*le  was  read  l>y  a  small  microsco)>e  pro- 
vided with  trto  wi  .  ,  t'  ilIi  ii^;  the  scale,  (he  iiijniscm  Ijeing 
brooght  midway  between  the  two.  This  cimple  otiangcmcn 
iua  the  effect  of  etiiufaiatine  all  parallactie  crnm. 

THS  Comite  iMeiMtknial  det  Peidi  et  M«mra»  h«»  iatned  a 
votoae  eoatalttine  the  proceedfngt  «>f  meettnfft  held  dnrfne 
1893.  M.  i..  Chap;  ;i~  .  imritiulPs  t:i  I'lc  v:ilu:ic-  \  n-|oit  of 
aa  investigation  of  the  thermal  expaasioQ  ol  wait:!  the  u  eight- 
therfflonieier  method,  lie  bos  made  two  complete  determina- 
tiant,  one  between  o°  aad  42  4  C,  and  the  other  between 
o'aod  jfi*1SC  TheietulU  show  thai  theexpantionofwMer  from 
«*  (0  40°  is  my  cloiely  given  l>y  the  (oHowinc  (xpreMion 
-O'Ai  -  66*S7ja5ji<'  -  S  798939/^  -  7  8^^2005  x  10  -/i, 
+  S"JS5S49  '  to  *  ""  M.  C  I-.  I  .il  l  i  i-iie  li  5  prp(>ared  a 
ceport  on  the  iiicials  emjil^jycJ  tji  iLc  i.iiui>Liuc  ion  of  standard 
I  which  he  recummendi  nickel  .is  the  best  »ub<lBnc«. 


CoLOHEL  Watbriiousb  has  been  makiii(  nperiments  iqion 
the  etectricet  action  of  light  upon  tilver  and  itt  tiakttd  com- 

]'  ur  l-,  snil  ccimmunicaied  his  results  to  the  .\  i.  :ic  'Society  of 
licr.g-l  in  May  last.  His  arrangement  was  siicli  1l1.1l  one  ]<lalc 
could  lie  e»p>>»«l  to  liKht  while  another  with  which  it  wn*  in 
electrical  coancction  was  screened  from  ac  inic  rays.  From 
the  experifloents  it  appears  that,  at  a  general  raU,  welight 
In*  an  oaidisioc  or  diMolvifig  e0ect  r>n  titver,  whether  in 
add  or  alkaline  tolnlions  the  exposed  pl.-ites  ticirg  nrarly 
always  povilive,  ntul  cnnsequenily  forminR  the  anode  of  the 
voltaic  couple.  Wah  sotuiioni  decompoicd  silver,  and 
forming  teruitive  compouDda  with  it,  the  adiaa  is  wiafaie.  . 

Mk.  r.  Jaket,  in  the  cut  rent  mmiher  of  the  Jeuinat  J< 
Phyiiqut,  describes  the  methods  he  has  adopted  for  experi- 
ments on  electric  oicillalions  uf  comparatively  lorg  pciioil, 
loJu  stci.>n<l  .in<l  thcre.iliouls.  Ilis  '.hiecl  more  paiticulnrly 
is  to  obtain  the  .nclual  fotm  of  i:)  ■  ^.-vam-s  of  inttn»ity  and 
ele^o  motive  force,  rather  than  |o  hod  the  period  and  logar- 
ithmic decrement.  With  a  modlBed  form  of  intemptor  of  M. 
Mottton'*  he  Is  able  to  read  aecuntdy  to  lecond,  or  even 
let*.  A  mfca.condeiiacr  forms  part  of  hi*  arranfemeni,  and  he 
»a>  Incidentally'led  to  make  experiment  .  <>•:.  he  '*  hysteresis 
nad  uieleciric  viic  'sity  '  of  the  mica,  from  the  study  of  certain 
vaiiatirins  which  he  found  in  the  capacity  of  the  cor.di-nser. 
He  sums  up  his  rf&ulls  on  this  pjint  ihtu:— "  In  a  condenser 
with  si>Ud  dielectrics,  under  the  IcAiieitce  of  rapid  Ictccmc] 
oscillattoDK,  there  is  a  lagging  of  the  charges  behind  the 
difference*  of  potential;  or,  In  other  aordi,  for  equal  differ- 
!r.  .  -  if  I  i-niial,  the  chnrjjt.  .ire  smaller  with  inciea>in|{ 
;aiii  wi;h  iecfca-inj;  jiolcn'.ia!-.  '  A  new  and  apparently 
accurate  meiliod  for  the  'Jcteiniinati  in  of  the  cotfTicicnt  of  sclf- 
iodaction  i»  also  given  as  a  secotidary  result  of  tbe  experiments. 

Ik  the  tame  jottmal  M.  R.  MalsKoli  gives  a  sumnaiy  of  his 

theoretical  inixstigaiicn*  on  eleclrolysii  by  alternating  currenn, 
the  results  of  which  ajjtcc  w  iih  the  expciimenlal  determination:, 
ofM.  Meni;afini.  lie  concludes  that  the  ncces  ary  and  sufTi- 
cient  condition  under  which  electtoly^is  by  nUernatiog  cnrrents 
is  possible,  ii  that  the  quan'.iiy  of  electricity  passing  IhsOngh 
the  voltameter  during  a  single  alteraalion  of  the  curient  ratist 
be  at  least  twice  that  which  is  neeesnry  for  the  production  of 
the  maximum  polarisation  of  the  voltameter.  Ulcctrolytic 
production  ceases  wbco  these  two  quanlities  becume  equal, 
and  the  amount  of  the  ckctiolyte  dccompoeed  is  propodional  | 
(o  their  difiercncc.  2 
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At  the  meeting  A  ihc    Paris   Academy  of  .Sciences  on 
August  14,  MM.  I)elahayeaod  Quutille  showed  an  ingenions  fire- 
alarm.    A  hollow  ball  of  aluminium,  tjto  I0auB.ia4ianicter» 
is  stipportsd  at  one  end  of  an  arm,  with  n  comterpoisc  at  the 
other  end,  the  whole  heinif  in  efinillbrtam  at  the  ordinary 
temperature  and  prr5'i:tf  nf  ihr  aii.    Tin'  :i | -[■.•■  1  a'. i.-.  )  m 
poscly  made  not  sensitive  cn«>u^h  iu  nhijiw  ihc  uiJin.iiy  nnunci 
chan^ic*  of  pressure,  but  if  the  specific  ftrav  ty  <,f  ili.-  :u:  '■'<.■_ 
comes  diminished  considerably,  either  frcm  a  ri*e  («m|;cia- 
lute  jr  in  admixture  of  coal  gis  in  sufficient  quantity  to  become 
eaplosive,  the  balance  is  dcstrojred,  and  the  ball  io  (atling 
completes  ait  electric  ciicnlt  I17  whidi  as  alarm  bell  U  set 
ringing  until  the  normal  state  of  affaire  I*  again  e?tabli'h<d. 

Si  a  Ckaeliis  ToDO  has  issued  a  lepoet  on  ihe  lainUI  in 
South  Australia  and  the  northnn  territory  dniiog  1893,  with 

the  weal  her  chaiacterislics  of  each  month. 

Gustav  Fischu,  of  Jena,  has  recently  pabUshcd  second  and 
revitnd  editions  of  two  wdl>knowD  books — ^Prof.  E»  Stras* 
burger's  "  Kteinc  Botanische  Practiciim,"  and  PtoC  Richard 
Meriwiu's    Lehrbuch  der  Zoolofiie." 

MnsRS.  Citosiiy  Lockwood  ako  Sox  will  pahlkb  in 
September  a  compcebensiTe  handbook  on  "  Practical  BnUding 

ConMractioo,"  by  Mr.  J,  P.  Allen,  lecinrei  at  the  Dorham 

College  of  Sii.  ntc,  Newcastle  on-Tyne.  The  work  will  be 
iliastrated  by  about  i,ooq  diagiaoto. 

With  reference  to  the  article  on  the  "  Poiition  of  Scientific 
Experts  "  in  ow  iisoe  of  Uie  f  7th  Tail,  aoorrespnndentinloras 
that  for  some  years  it  has  been  legal  for  a  judge  to  select  an 

expert  to  rcpoi!  Court  upon  a  particular  matter  in  dis- 

]>utc,  and  this  piactice  i<  occasionally  followed.  The  mode  ol 
Selection  and  of  appointment,  and  the  status  of  the  ufTicial 
English  expert,  are  therefore  almost  identical  with  those  of  his 
German  equivalent. 

The  U;  - "f  M  iti  Natural  History  and  Anti  i  iniirv  .Society 
viiitc<i  the  .Harinc  li.Lilo^ic.il  Station  at  Port  Krin  on  .-VuijuM  14, 
and  Prof.  Ilerdman,  K.  R  S,,  the  direct  ir  of  the  station,  gave 
the  members  an  address  upon  the  objects  aitd  methods  of 
aartne  biology.  We  nndersiand  that  it  is  intended  to  con- 
stnct  fish  hatdteries  at  Port  Erin,  and  to  wall  in  several  of  the 
creeks  round  the  coast  for  the  preservation  uf  young  fish  until 
they  reach  maturity. 

An  "Elecirical  Ei^ineer's  Piice-Botk,"  edited  by  Mr.  U. 
J.  Dowsing,  has  been pnblished  by  Mestts.  Charles  Griflfm  and 
Co.  It  omtains  a  large  ntBouat  of  information  on  the  com- 
mercial aspect  of  eleetiical  work,  and  should  he  of  great 

assistattce,  not  only  -  Itcui :  ,1  r^jiiiccrs,  bu'  .il  ■  "  >  borimgh 
engineers,  architects,  railway  contraclur>,  and  local  authoiitic^ 
who  desire  lu  lie  informed  upou  matters  eooaeeted  whh  elec- 
trical insialUiions. 

Rkazii  produces,  on  the  average,  about  360,000  tons  of  coflbc 
per  annum,  that  is,  al>oti  four  filths  of  ike  whole  ntiiount  con- 
sumed in  the  world.  Since  the  .S'atc  of  Sao  I'aulo  alone  pro- 
daces  one-half  of  tbi^  quantity,  an  illustrated  pamphlet  by  S<  itor 
Adolpho  A.  Pinto,  one  of  the  t^ommiasiooers  of  tbe  State  at  the 
World's  Cobmbian  Esporitioo,  would  be  eapectcd  to  eoataic 
an  accurate  acctunt  of  Cfffee  cultivation.  The  little  f  amj  hiet 
justifies  the  expectation.  Every  uDC  interested  in  colTee-growing 
in  general,  and  la  Sao  Paulo  is  particular,  will  find  it  well 
worth  reading. 

iTwas  generally  admitted  by  those  oampetCBl  to  judge  that 

the  display  of  scientific  insinimcnts  at  the  Paris  Exposition  of 
ihSq  was  inferior  to  that  of  1878.     I'hcre  were,  however,  a  few 
striking  exhibits  scattered  in  different  cla-ses  in  an  utiaccount 
able  manner.    Mr.  A.  Lawrence  Hotch  was  appointed  to  irpojrt 
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upon  the  meteorological  in»traments  at  the  exhibit  ion,  and  though 
there  was  a  difficult/  ia  comparing  objects  io  the  same  class, 
owing  to  their  being  dntritMiied  over  an  imroente  area,  it  was 
MitiluiflfUy  awNome.  UetMroloigiits  wiU  be  glad  to  know 
tbtt  Mr.  Rotcli'*  report  liM  been  estiaeted  froa  tht  aeeood 
volume  of  iht;  Rt|iiirts  oT  the  T  S.  r  itiimi^sioner*  to  the 
UniversaJ  kxposicion  at  Paris,  and  is  now  issued  separately. 

The  report  on  the  openitioM  of  the  Deputment  of  Land 

Records  and  Aijriculturr,  Madras  Prciidency,  fur  the  official 
year  1891-92  has  been  received.  From  it  we  learn  (hat  ex- 
periments made  by  M  ulra-  r.^;Uviy  companies  in  the  use 
of  eucalyptus  leaves  to  prevent  incrustalioo  in  locoutolive 
boQexs  have  turnc<l  out  very  satisfactoiyt^BlfBtbertlbre  being 
eoDliattcd.  The  chief  feature  of  tbe  year  «m  the  conpu»li«e 
iniMADity  rrom  aerioo*  diM«»e  wbich  the  Cittl*  enjoyed.  The 
total  reported  lo^se*  {87,000]  were  onljr  lifty-eigbt  per  cent,  of 
tbe  average  losses,  and  fifteen  per  cent,  less  than  iti  1S90-91. 

The  <otse».  fiorn  sn.iku-liitc  dct:rrj.i.ci.i  liom  l.ivt^  in  1.751, 
tbe  decrease  *a»  .-.pread  over  the  whole  l'te»jdency,  except 
Gafljam  and  Vizagapatam.    Lasses  by  wild  Mimals  also  de- 
oeaaed  by  ^5  head.   No  reason  is  given  to  account  for  this 
aiagniar  reduction. 

T>ie  Royal  Society  of  Tasmania  issued  in  June  la^i  the  re- 
ports of  ita  proceedtnga  in  1892.  and  ibe  volume  haajutt 
readied  ih.  Among  other  pnpan  printed  in  fall  oeenn  one  by 
Mr.  G.  M.  ThonuononTaamanbncmattcea,  withdeacriptlona 
of  new  species,  and  anotber  on  new  ipeciei  of  Tatmanian 
ai.\ni  .r,  iiy  Mr.  A.  T.  Urquh.itl.  The  Kev.  I".  K.  M.  Wilson 
coatiibutes  .1  paper  on  the  climate  of  Eastern  Tasmania,  indi- 
cated by  its  lichen  flora,  in  which  he  gives  TacIs  which  "  sug- 
gest to  the  medical  faculty  what  probably  tbeir  cxp«rieuce  ha* 
already  proved,  that  the  ciinato  of  Eaat  GippnUod  and  tbe 
eaiten  coait  of  TaaiMBia  matt  be  pre-emtncntly  beneficial  to 
invalids.  Liehenotogical  observations  indicate  that  both  of 
these  places  are  favoured  \  \  \  ni  .;  :h  m;I  I'ji  v inter,  as  well  as  a 
cooler  sumiiieT,than  the  othcj  p,ut»  ul  their  respective  culoaics." 
Mr.  Wilson  also  giircs  a  description  of  TasmaniSB  lichenS,  and 
M  r.  John  Shiiley  a  list  of  those  now  known. 

Da.  U.  S.  foRDAS  showed  in  l8S9that,  in  every  case  where 
Oil-  witcii  III'  \  i;llowstone  Park  were  dcititute  of  fish,  the  cause 
was  to(  ugfii|ihic.-il,  that  is  to  say,  there  was  some  physical 
li>  the  cnliancc  of  fishel  fxOUl  belOW,  This  being  so,  it 
1  postible  to  stock  these  wntnit  pemtnettlly  with  giaac 
fisb,  so  tbe  U.S.  Commis^oner  of  Fish  and  Fisheries  sent 
Prof.  S.  A.  Forbes  to  Yellowstone  Park  in  1S90  to  investigate 
the  variety  and  abundance  of  the  lower  .ininial  lifo  of  the  fishles* 
waters,  since  upon  this  the  fishes  mi i oiluccd  would  chiefly  have 
to  depend  for  food.  Prof.  Forbes  has  prepared  his  "  Prclirein. 
Stiy  Report  on  the  Aquatic  Invcrtcbrala  Fauni  of  the  Yellow* 
itone  Kational  Park,  Wyoming,  and  of  the  Flathead  Region  of 
Montnn."  In  it  he  prcienta  a  MBmaiy  review  of  the  iaver- 
lebrat*  life  of  tbe  wateia  of  Wyoming  and  Montana  in  ihc  mid- 
sammer  se«<tn,  with  descriptions  and  dcterminaiions  of  such 
nca  ur  [lmiii  ;I  uly  .I'Mn  I.uii  !,ind.s  as  have  thi;-  lar  been  made 
(Kit.  A  detailed  discussion  of  tbe  results  will  be  published  as 
soon  asthema^sof  nnteiial  eollectcd  dnring tbe  eapcdiiions 
has  been  examined. 

TiCE  org.ino  mei.'illic  compounds  of  magnesium  form  the  sub- 
ject of  a  tommur.icalion  to  the  current  number  of  I iehv^i 
AnntJtm  by  Di.  Fleck  of  Tiibingcn.  Tbe  di>mciby],  dimethyl 
and  di-propyi  compounds  of  awgaesium  were  obtained  by  Dr. 

L'>hr  in  the  tam«  laboratory  101890.    Dr.  Fleck  has  continued 
the  work,  and  now  de«CTibes  tbe  di  phenyl  compound  and  gives  , 
further  details  concerning  llic  mode  of  prcjaiation  and  pro 
perlict  of  the  fatty  alkyls  above  mentioned.    Tbe  magocsium  j 
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alkyls  are  of  a  somewhat  similar  nature  to  the  well-known  zinc 
roethide  and  clbide.    They  differ,  however,  in  Ihe  nature  o 
certain  of  their  reactions,  and  their  chemical  .ictiviiy  is  consider* 
ably  snpcrior  to  that  of  tbe  cine  alkyls,  wbicfa  have  bitbeito  Uotn 
regarded  wSk  esoeptiooally  active  snhatanees.   Not  only  are  tbe 
nwi^m-iiitn  ciitii]i:,nri.K  s|;untnneously  inllamniable  n;  iln'  air, 
but  ilic  ixiuchyl  cumji'iiiml  w.\s  flescrilKrd  by  Dr.  I."'ir  .ts  i;^nil 
ing  spontaneously  arid  lnrrmri;  m  :i  vny  iH-.tuiiful  ih  k^ii'.t  in 
carbon  dioxide  gas,  being  capable  oi  extracting  the  oxygen  from 
its  combination  with  carbon.    The  three  faity  alkyb  are  best 
prepnred  by  tbe  action  of  tbe  alkyi  iodide*  npon  magnesimaa 
amalgam.   When  an  attempt,  howemti  Is  made  to  pwparc  tlie 
diphenyt  comjKiund  by  heating  in  n  dosed  and  previously 
exhausted  tulic  a  quantity  of  magnesium  amalgam  and  brom- 
bi  i:.-i.:.c,  M).ii.;-.fl  (if nliiainingmai^rn-iui::.  l-ilu-nyl  iit:i;iim|)L>^iti<_>ii 
occurs,  and  the  resulting  prcducl  is  merely  a  mixtuti:  ui  bromides 
of  magnesium  and  mercury  with  diphenyl  itself  (C«Iii  ..  Eta*. 
Fleck  has  at  last  auccceded  in  preparing  magnesium  diphenyt 
by  heatinga  mislnreof  magncsinm  fiKags  and  merciny  dipha^t* 
II^l'CgTI,  J,  within  a  narrow  range  of  temperature.    Abont  lien 
grama  of  mercury  dijihenyl  and  a  little  moie  than  the  calcniated 
qii.iniiiy  •  (  mi^nesium  in  line  powder  are  placed  in  a  tube  of 
soft  glass,  which  is  then  exhausted  by  means  of  the  air  pump 
and  sealed.    Uj>on  healing  the  tube  anil  contents  to  200  s 
vioknt  reaction  suddenly  occurs,  with  production  of  a  volnminon* 
white  mais  occvpytBC  nt  leaat  three  timca  tbe  space  of  the 
DvigiBnl  mixture.  Above  110*  Ibb  while  snbtlanca  commences 
to  earbonite,  so  (hat  the  ial<v  \%  maintained  for  four  or  Ave  boors 
at  a  teiiipeiature  '  f         -Jii^  .  n  t  cxcteding  the  latter  limit. 
Ihc  product  is  sp<jiit.i>s<.uu>ly  lUiUmmablc  in  air,  so  that  it  is 
necessary  to  open  the  tube  under  benzene.     .\ny  excess  of 
mercury  diphenyl  is  dissolved  out  by  warming  with  bouene 
over  a  water  bath,  Ihe  residue  is  then  treated  with  a  mislnre  of 
ether  and  benaeae,  in  which  alone  of  all  the  organic  solvent* 
tested  magnesium  diphenyl  is  soluble  ;  upon  dccantatioo  from 
the  residual  amalgam  i;;  i  i  v  i|    i  I'.ion  rif  the  dear  liquid  in  a 
stieam  of  nitrr>j>ei),  pure  magnesium  diphenyl  is  obtained  as  a 
grnyish  while  solid.   Analyse*  of  the  piodflct  agree  with  the 
formula  MgfC^lf 

Macs  tsil'M  «iiji!.cii) Ukc  the  dimethyl,  diethyl  and  dipropyl 
compounds,  reacts  in  a  most  violent  manner  with  watei.  Even 
when  the  substance  is  first  covered  with  cllicr,  :>nd  then  small 
pieces  of  ice  are  slowly  added,  the  reaction  still  occais  almost 
explosively.  Magaeiium  hydrate  and  bcntenc  are  the  product* 
of  the  reaction  as  indicated  by  the  equation 

Magnevium  diphetq^l  is  eoetequenily  oxirrMv-iv  hygroacopie, 
attracting  moisture  from  ihe  air  with  i^reat  1 1|  i  1.  y  when  covered 
with  a  layer  of  benzene.  When  Iret  ii.  c  -'  i  '  <  -lir  it  at 
once  burns  to  magne-ium  oxide  and  i  t.u  tiiiu.iijii  -u-.  uiass.  If, 
however,  the  compound  is  covered  with  ben/crx;  and  exposed 
to  i>crfcclly  dryair  f  >r  some  days,  anoxy  compound,  Mg  OC,H.), 
is  formed  as  a  brown  solid,  llromine  reacts  with  ^rcTt  energy 
to  form  bromides  of  magnesium  and  phenyl,  even  when  largely 
diluted  with  ether^  and  so  does  not  form  an  iatermcdiaie  coa^ 
poand, 

.IJr 
"<C.H, 

correspoediag  to  tbe  wclMcaown  ainc  iodo-«tbidr, 


7.U 


Indeed,  this  tncap.-ibilily  cf  forming  mixed  halogen  alk;  1-,  owing 
to  greater  activity,  is  one  of  the  most  cliiracteristic  disunclions 
between  the  magnesium  and  the  xinc  alkyls  generally.  Ikosai 
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chloride,  C^Hj  tliCi,.  reacts  with  masnesium  diphenyl  io  an 
loterestin^  manner,  forming  withuut  excrantout  application  of 
heat  tripheoylm^thtne,  (C,|HiSiCH,  and  roignesiura  chloride. 

Notes  from  (he  Al.irinc  Bioiojjical  Station,  Plymouth. — Tlic 
A(tini.'>ri>sha  larva  of  Phorom;  has  now  made  in  appcArance  in 
the  floktiog  taqoa.    The  RadioUrU  mentioned  iMt  week, 
thongh  (tin  prceent,  haft  become  mveh  lei>  mmeraiu ;  the 
tow-nets  ha»e  lhi«  week  been  crowded  with  Rhh^uU^a,  The 
Siphonn^>horc  Muj^ij'a  allamtica  \%  abun  lam,  and  the  meduwe  , 
Sa/Jkenij  miral'ihi  and  M"i/<hi^i"'>  i  r:'inia,  with  swarmi:  of 
small  OhliiT,  have  aUo   been  ubscfve*!.    The  Nauplii  of 
SatettHmt  arc  plentiful,  and  amonj  Mi>llusca  the  tarv«e  of  | 
jCginu  frnmeiUmttm  and  the  larva  Cimfttnn  umitumtrt  of 
M.  San  (pomemiBK  a  fonr-tobed  velum)  have  beea  ohacrvcd.  . 
The  Polyclad  I.ef^D^aim  tmntllarii  it  now  breeding  ;  nad  | 
young  metamorpbused  apedmeM  of  the  Opislhobranch  Oteaniys 
nuH^rMttetu  have  beea  taken  with  the  dredge  on  the  bottom . 

THK  uMiiii  ri.  I  I  the  Z'l'ilogical  .Society'^  Gar<lens  during 
the  piit  wctlv  mtUrfc  a  lionnet  Monkey  {Mai<icHS   sini  in) 
from    India,    presented  by  Mri.   H.    Leavitt  :    a  BLau-bok  | 
(Ctfihultip/iut  f'y^m.tui)  from  South  Africa,  pre-ented  by  Mr. 
J.?E.  Matcham  ;  a  Vellow  Baboon  (t/n^x-i'/'iii/Bi  from 
West  Africa,  a  Banded  Gymnogeoe  {M/icrcidtt  ijrfum)  from  ' 
Eait  Africa,  a  White-necfced  Stork  {DUmru  tfiiteopas)  from  ! 
East   .\f.ica,  presented  by  Mr.  Thamas  E.   Reminjjton  ;  a 
F.urojie.in    free  Fr<it»  (llyla.  arhgrta)  from  Europe.  1wi">  Firc- 
litl!]!'':!  'ro:\'l>  01:  ■  f  i^ifu-i)  from  Eur'-.f--,  imi  .\  S 

SaJamander  {i^ii.ainan.uti  wj/w  'eia)  from  Europe,  |ire««:n(eij  Ity 
Mr.  Hood  ;  eitfvert  (l.irJen  D  irmice  [}f/i>:cui  initicinm)  from 
Spain,  fartjr-elght  Glowy  Ibifc>  {PUgMlis  fiiUiiitUtu)  from  . 
Spain,  and  fonr  Marbled  Duck*  {Anas  aitgiis/irtttrit}  from  | 

Spain,  presented  Ny  I  n  i  I.i'ford,  F.  Z  S.  ;  a  Rosc  crested 
Cockatoo  (Ct.-iilH^  ut  ':.t.  :  fi'i')  from  Mitlacci^,  presented  by 
Lady  Su  icley  ;  two  Vjiccabj  K.ails  (.l'<imi./^!  yf^eiatra)  Irom 
South  America,  presented  by  Mr.  F.  H.  Chalk,  a  B  la 
etmttrittm-)  from  South  America,  and  two  Great  Itj^tard.  {Otis 
tmrda)  from  Spaini  depofitcd;  and  a  Wapiti  Deer  {Ctnmt 
umadtmb)  bom  in  the  Menagerie. 


OUR  ASTKOXO.UICAL  COLUMN.  ' 

IlovoRARV  DlsTlNi  I  i.J.M'i.  —  Krom  the  current  numlxr  of 
I,' Aslrjniimi(  wc  t;alhcr  that  M.  Jantscn,  director  of  the 
Observatory  of  Meudon.  has  been  made  a  Commimler  of  the 
Lt^lon  of  II'>ni)ur.     M';<<rs.   Callandreau  and  Hii^oHrii.m, 
a*ilstan(-as'ronomers  at  (he  Paris  Observatory,  have  received 
the  distinctions  of  OlTiccrs  of  Public  Instruction,  and  MM.  ' 
Camille  Flaminarion  and  JorJ.in  and  llermile,  of  the  Institute,  i 
have  received  from  the  Kinij  of  ( Jreece  the  Cross  of  the  Com 
mandir  '  I  ;h<'  '  i  li-i  -,1  •.'ur  S.ivi./iir. 

.\  Mr.  TL         An  observei,  waiiii',;  to  us  from  Weslgate-on • 
St-i,  >;iv.js  the  following  account  of  a  meteor  seen  iheic  on 
the  cvciun;;  of  August  27         At  about  8.4'>  p.m.  I  >.iw  a  very  ' 
brilliant  meteor  here.    The  trail,  as  far  as  I  c.hiM  |ud,.;e,  muse 
have  commenced  somewhere  nS'iut  the  star  fl  Sugiil.x',  but  ilie 
mo»'.  brilliant  part  of  it  was  accura'ely  noted  as  lying  between  | 
two  points,  one  bciO);  half  way  between  a  and  y  Aiiailieand  the  1 
Other  being  abont  a  iMid  of  the  dlMance  (from    between  i| 
aadtofthenBeeoncteliMion.   The  meteor  maf  lie  detrribed 
■a  "rapid."  and  ilt  direction  of  motion  was  louth.    The  mosx 
ttriktng  feature  of  this  observation  was  the  length  of  time  (aboot 
lis  miojtest  the  trail  remniocd  visible  111  the  heavcr^s,  nn  l  itv 
mbiequent  chan*«  of  »h»[>e.    .Xt  ftrit  it  appeireil  of  ,1  blu;s|i- 
whltc  cobiur  an  I  was  very  b.-i^l>l,  its  path  detcritjin^  i)r,ioiiC4lly 
a  straight  line  ;  but  abnut  four  uiinutei  later  it  hi  1  dim  ue  1  very  ' 
considerably  the  N.imo  col  iiir  b.'ing  miintiinc  l*,  but  the  tr.iil 
was  no  longer  straigh'.  bu;  diitmci  ly  Tfi:/,  giving  one  tlis  i  lea 
that  the  meieorilic  dust  pArtides  mast  have  eoco4ntercd  so  jie  1 
lit  eiimatt  tntrdliog  at  right  anglei  to  its  length."  | 
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A  BKrjur.ST  TO  lAsTRoSOMV  — By  the  will  of  Mr.  Arthur 
Leake,  late  of  Ashby,  R  <ss,  T.as  nania,  a  sum  o'' lo.oaa  was 
put  by  for  the  parpos*  of  founding  a  school  for  the  practical 
teaching  of  astronomy  in  one  of  the  Australian  universities, 
colleges,  or  leading  schools.  It  was  stipuUlc  1  tint  a  pirt  ol 
such  teaching  should  COn$i<t  of  lectures  illustrated  with  dia* 
l>rams  M3d  intimmenti,  and  the  turn  of  jo.vi  :ou1 1  be  spsnt  in 
pnicbaaing the  aecenary  eqnipmant.  From  ih::  proceedings  of 
the  Royal  Society  of  Toamania  (inneJ  lune,  iSoji  it  appear* 
that  there  it  a  little  difficulty  in  deterninini;  the  De«t  m»ns  of 
using  (he  b!4]nest.  Mr.  H.  C.  Rutiell,  F.  K.S.,  C.M.G-,  baa 
drawn  up  a  scheme  for  the  proposed  scho>|  which  hai  much  to 
commend  i;.  Me  pomtsoul  that  (lobart  off 'riapeciat  advantages 
ofclimite  and  |Kisi(ion  for  the  Leake  Obscrvjtory,  and  lu'ijests 
that  ;^iSoo  sli  iuld  be  spent  in  purchasing  a  photo  »raphic  astro- 
nomical islescope,  to  be  used  for  «ork  in  coti  lectiim  with  the 
photographic  chart.  It  is  proposed  that  the  University  of 
Tasmania  shall  establish  a  school  of  astronomy  and  the  ob-crva- 
tory,  and  th.at  the  lecturer  in  mathematics  and  iiliysics  shall  also 
teach  astronomy,  and  have  general  control  and  dirccti  >:>  of  the 
obsiirvAtory,  for  «:iiih  he  should  \'\  \  h  mi  L 'ilie 
fund  ;^lo.T  per  anmiin  in  addition  to  lisi  i*Ut)  Jroai  the  uni- 
versity. .\n  obs?rvatory  assistant  is  provided  in  the  scheme 
with  a  Mtlary  of  £200  per  ann-.tm.  The  sum  of  £%<i  a  ^ear  is 
let  down  for  photographic  plates,  citemieali,  bringing  tbe 
total anaanl capeaditure up  t  >  jC\%i,  which  is  the  innrtti  on 
j^TOOO  from  the  Leake  estate.  When  Mi:  Rusetl's  paper  was 
read,  in  August,  1S92,  an  •'pinion  was  expressed  that  it  was 
unnecessary  to  "  import  an  astrano:nicaI  expert  in  ordii  to  give 
the  iiisltuclion  in  astronomy,  and  to  superintend  the  (il>-erv4. 
tory,"  and  that  the  duties  of  the  obiervtr  iiu.;ht  1>;  c  imbined 
with  those  of  the  Government  metcnrologist.  With  thi*fejlin» 
(he  following  resolution  was  passed:— "Tne  R))al.Sjcicty  of 
ra>niania  having  placed  itself  in  comm  inic  iti  >ti  wt'b  the 
Council  of  the  l.'nivcr.ity  nrh  'hi-  view  of  firnuUting  a 
scheme  for  securing  ihe  t  /ni  'i  '  ■  '  ■  l.-rakc  bo  ]  les'  to  the 
colony  of  Tasmania,  the  Prcinxr  be  reipi.-steJ  10  refrain  from 
making  any  pcrnianrni  appointment  to  ihe  ulBaa  of  meleor> 
otogui  pending  the  result  of  audi  con(ercnc«.' 


GEOGRAPHICAL  NOTES. 

Dr.  NaNIKN  has  telegraphed  from  Yu^nr    Strait,  at  the 

cnlrance  t«  the  Kara  Sea,  OB  Au^iiiM  3.  the  mess.>ge  reaching 
the  Vardo  telegraph  olfioe  on  Augu  t  3j.  A  good  voyage  had 
been  made  to  Nova  Zembia,  the  only  unpleasani  episodes  being 
the  occurrence  of  fogs  and  c -ntr.iry  wind<.  the  27ih  ice 
waseneoumerol  in  lal.  Oo  50'  .N.,  long.  5  1  V.  .  about  ten  miles 
nonh-c.ist  of  the  Island  of  Kojgucff  l>i.  Ninscn  forced  his 
way  through  the  ice,  the  Fram  proving  n  sjiL-n  lid  ship  for  the 
piir(>ose,  and  reached  Vugor  .Strait  on  the  20'*i,  m.iking  a  run 
of  25*^  miles  in  two  days.  The  coil  ship,  wliah  was  to  have 
been  waiting  at  \'ugor  Strai',  had  not  arrive  1,  but  having  suf6- 
cieo:  coal  on  board  Dr.  Naasen  inlcndcd  to  s.iil  into  the  Kara 
Sea  on  An(;ii»l  3,  ra:hcr  than  risk  d'-Uy  by  waiii:ig.  H  :  took 
on  boa:  ;  ■  ilii  fy.four  splendid  sle  I^e-dn^ v "  I  it  le  ice  was 
re)><irteil  in  (lie  southern  part  of  the  Kira  S,;a,  a  sou  licrly  wind 
having  driven  the  pack  norihisar  l,  If  the  ice  d  ics  njt  turn 
out  worse  than  rvporied,  Naaseii  hoped  lo  icath  the  New 
Siberian  Islands  before  the  end  of  August,  and  if  he  does  to  be 
considers  anoccm  almost  certain.  The  Fr«ui  will  touch  at  Ibe 
OUmeis  River,  near  the  Lcaa  delta,  if  there  n  time,  and  send 
farther  news. 

Thk  geogr.-iphy  ofS  jutli  .^  n^iica  his  recently  boen  receiving 
great  attenli  >n  from  German  travellers  and  ofhnals  in  the 
vanons  Soalh  American  republics,  In  a  recent  num^jer  of 
Ptttrmannt  MitttilHHxtt,  Richard  Payer  describes  a  :  >urney 
from  LimaacnMs  the  Aniesanddowntheeallerofthe  UcijFali 
lo  the  Amaton,  In  the  eottrie  of  it  he  visited  an  interetiing 
Tyro1es«  colony  at  Pouto^  which  he  found  in  the  cou-sc  of 
extinction,  after  thirty  years'  hard  stiu^glc  on  the  part  of  ihc 
colonists  to  maintain  a  footing  in  their  icuio'l-  and  isolated  set- 
tlement. Dr.  Hrakebu  ch  h.is  from  time  to  ti  ne  pi  >lisbcd 
IHJttioiis  of  the  maici  l.il  he  lias  b;cn  LuUscting  for  an  exhaustive 
account  of  the  pliysical  geography  of  the  .Vrgenlinc.  He  divides 
ihe  country  from  Ihe  crest  of  ihe  Andes  to  the  valley  of  the 
Parana  int'i  sutcessivc  zones  inowy  sunimiis  and  cblfs,  High- 
level  xand-dones  formed  from  glacial  dcUris,  iicrees,  aipme 
paitnrcs,  low-level  sand-duoei,  salt  Half,  forests,  and  pampat. 

Digitized  by  Google 


426 


NATURE 


[August  31,  1893 


T>'.  Hrt'rt'-T  ftp*  l■^rT^  a1  woik  on  ihe  AndfS  of  Colombia, 
•rd  I>r  i  (  If  W'mK  hai  publishf<l  a  magnificfnt  mono- 
gT»]'?i  MM  .S|  :-,nisl' , 'in  ilir' |.;ci»pfsi!hy  art!  geology  of  Ecuador, 
ticc"rTni,Tni'_<l  I  y  '.l:.;  ln-st  ycl  iirc'i^ccj  of  the  country.  Dr. 

Tir-'ciih.iii-  i  h.T.  writrin  a  hrr  «oik  on  ihe  j>hy»ic«l geography 
of  Unv'L.  .11'.:  iMi!'.y  <>t):cr  ptiicr  -  by  GeruM  gecsnpJwit  hftw 

■  pftrarcd  witli;i>  Uic  la^l  lew  months. 

Sir  Wii.mam  .MArr.RECOli,  for  ihe  Bnii,h  Covfriiment.  and 
thetflicers  nf  -he  F^nlch  war-vcssfl  'Jam  have  rpr?ific<!  ihe 
froriper  l  i-iM-'  n  tlriiish  and  Diilch  Nt  «  iluiiH.j  'X'.w  .'.jmui 
1>oundary  liie  I4litt  meridian,  and  the  new  bf  unJarj-,  wb're 
it  cuts  (lie  coa<i',  is  n  !<lieaip,  chosen  'o  fuinl>h  K  rcOQE'*'**''^ 
holder- line,  in  141^1'  40'  K.  and  9"  7'  40  S. 

On  Aih;h»i  6  the  new  ship-canal  acrr.ss  the  lilhnius  of  Corinth 
V  a.s  foimally  opt  n<'<l,  thus  complrtinp;  a  plan  which  was  pro- 
jected hy  r«ii.-it  dr<i»  nl'OUt  6co  n.c  .  and  actually  commencc<i 
in-  Ncff,  wlm  was,  however,  compelled  to  nhamlon  the  work, 
11.  !)S  .\  II.  I  K  .anal  is  not  quite  four  mile- lonp.  an<l  will  effect 
a  ovltii;  i  f  1;  miV*  in  ihe  patfBj;''  ^rom  (he  Adriatic  to  the 
.i^irr,.     Jui  noi  '  •     n- ii.ivc  I  r  en  ;i..ii;ir'l  at  ihe  entrances  to 

Mr.  F.  C.  SElofs.  the  rrcogni'cd  authority  on  're  rv 
plnra'ion  ol  ^la^hrlnallnd,  has  been  induced  to  teliirn  there  at 
*eiy  short  notice,  on  account  of  the  threatening  attitude  of  ihc 
powerful  M.italcic  chief,  Lo  Bengula,  and  the  consequent 
Tisk  of  inteitvpiion  in  the  development  uf  \\\<-  d  untry.  An 
imporlanl  wmk  f  n  Masbonaland,  hy  .\lr.  Sclou*,  will  be  pub- 
lished immcdi^icly. 

Mk.  R.  M,  \V.  Swan,  who,  with  Mr.  Theodore  Itcnt,  sur- 
veytd  the  niins  of  Zimbabwe,  it  at  present  erigagetl  in  a  sys- 
Itniatic  -iiivfy  of  nlher  groupt  of  ruiD<  in  .South  Africn,  and 
be  Ti  ,  •  r  V  ibc  diMioTcry  of  a  temple  on  ibc  Liapopft, 
"oiieniCiJ  '  to  ihe  setting  fun  at  the  sol.^lice. 

Mn.  W.  M.  C<  71^  N5  IIakdy,  the  Oxfoid  Kcogra|ihical  scholar, 
is  nrw  tnpiifjcd  in  cairyirp  nii!  his -i]!'  rr  (inn's  in  KaslcinMont 
enegro,  cne  of  tb«-  Ic.'»«t  Lm  wn  p.u  ^  ri  1  uro|>e,  The  w  >rk  of 
hi»  ptedetc^siir,  Mr.  'Imndy,  on  the  Battlefield  of  Plata:*,  is  on 
I  be  I  uirt  of  ptd-iicaiioo  M«  iiippleKiciila'jp  par«r  of  the  RotbI 
Cciigraphical  Society. 


TMF  REAVER  CREEK  METEORITE. 

COME  of  the  reader*  of  V  ^n  i'nK  will  no  iKuibt  be  inlcreflcd 
in  a  shoil  accf-uni  ■  I  .1  nic''  oric  fall  which  occurred  recently 
in  lititi-h  Ci<lumt<ia,  aiiti  *vi-i  noted  in  these  columns  on  .Vh^iist 
10.  For  ihe  (. i I cuitiK lances  in  correction  with  Ihe  fall,  and  tb.c 
finding  of  fragincnls  of  the  mctcoiitc,  I  am  indchlcd  to  Mr. 
Jtmn  Hklop  formi  MnidaiK  of  ibi*  Usivenitf,  iind  «  mott 
inittwMilir  oh  server — and  olio  lo  1  letter  by  Iff.  E.  L.  McNair 
in  tlic  SfaiaHt  Ktview  oT  Jane  S. 

Both  B'Bf''"*"!  weremenbcTf  ofapaflyof  «ngineers  en;:aged 
upon  n  '.urvi  y  for  the  NelsoD  and  Perl  Shep|MU<i  Railway  Com- 
pary  on  llravcr  Crrck,  abont  eleven  miles  north  and  live  miles 
east  of  erbcre  the  Culumbia  ac«se(  ihe  intemattocai  boundaiy 
Kne.  About  four  o'clock  on  the  aheriiooii  of  .May  26  a  '-erics 
of  sharp  reports  was  hcaid,  following  one  another  in  <]uick  <.uc- 
ce&»i>in,  and  ap;i.ircnily  txcupying  111  all  aboni  half .-»  minute. 
The  first  report  was  (juile  loud  and  sharp,  ,in<l  each  fiicccedirg 
one  less  >o,  ai  ii  coming  from  a  greater  distance.  Folbiwin^; 
the  report*  w  a>  a  «  hii/ing  M«und,  !.ucli  a.s  iiiij^ht  be  »iippo»<ii  lo 
be  prixluccd  by  a  b<:<!y  moving  in]>ully  lliristit;h  the  air. 

,\t  the  time  i)f  the  "explosion  "  a  man  namci!  ficrlnijj  was 
walking  nlor;;  the  Heaver  Creek  trail.  .-Xt  tits)  he  lh'MiL;lii  that 
the  ncisc  was  ihundcr,  but  ti  c  whi/rinj;  <-.i'jnd  )iu;.-lcd  him. 
and  on  lo<>kir)(^  upward  losec  if  he  could  tell  whence  it  came,  it 
grew  louder  and  louder  until  a  stone  Mfttck  the  grouitd  ool  for 
boB  where  be  Mood.  He  seardicd  for  il,  bml  witfaont  aucectf, 
aa  the  place  w«*  thiclcly  overgrown  with  bndiea. 

Some  diilanee  from  this  a  fraement  fell  within  fiftjr  feet  of  a 
nun  named  Edward  McLeod.  It  buried  iiiteif  in  the  earth,  Imt 
was  dug  out,  and  found  to  weigh  four  or  hve  ]>riunds.  On  the 
following  day  (May  rj).  in  the  course  of  his  topographical  wo  k. 
Mr.  Ilislop  c.imc  upon  a  fre^Mr  mndc  bole  in  the  groun  t  into 
which  the  loose  earth  ha<i  f;.!';  t,,  m  i  on  following  it  di<wn  to  a 
deplh  of  ihtee  feel  from  the  surface  a  jvirlion of  the  meiconte 
weiithirg  at«out  twen'y  five  pounds  was  di-covcrcd.  The  hole 
made  an  an^le  of  5li  with  the  horiiontal,  and  iia  coarse  showed 
that  Ihe  maia had  conm  is  •  direction  S.  60*  E.  (trae  meridian). 


The  writer  is  indcfaled  to  Mr.  ilislop  for  a  portkio  of  this 
and  ft  preliRMoaiy  cmmiMtioB  fnUy  establiihei  ita  lacteoiic 

character. 

The  fresh  fractuiL-  is  tjrey  in  colour  and  harsh  i"  il  e 

touch,  the  crust  hein^;  brown  una  dull.  The  chnndriilccbaracter 
is  distinctly  seen  without  a  lent,  ihou|ih  ihe  " chondra  "  are 
mostly  under  a  roillimctie  in  diameter.  Esooiination  of  a  ibta 
lieciioii  with  ihe  micnxcope  ihowcd  ttw  |ireiericc  of  olivine, 
ensialite,  iron,  ircitil'',  and  cttromite {?).  Theitcn  is  present » 
the  formol  little  shining  grains  and  CITiB|S.  On  treat  meat  wilk 
hydrochloric  leid  the  p<iwder  gelatiaiaet  feadily  (olivme)  mhI 
cvolvcK  hydiqg^  sulphide,  liy  means  ol  an  ordinary  hurre- 
shoe  magnet  some  of  the  |>owdcr  u  as  separated  into  a  magnetic 
ami  a  nonmagnetic  poitien.  The  former  amount cd  to  almit 
2j  '3  per  cent,  of  the  whole,  and  consisttd  maiidy  of  nicitcKinw, 
which,  howei'er,  oiirled  with  it  a  portion  of  the  other  own- 
ttiiuenis. 

A  partial  analysis  of  the  magnetic  material  gave  :  —' 

Iron    787J 

.Vickel  (including  colmll)    6'tl7 

Insoluble  in bydroehloric  teid   10  04 

Solul>le  silica    1*46 

Magnesia,  Ac,  by  difierenee   2*91 

100  00 

ir  I'l  the  ircin  and  nickel  pre  enl  l>e  regarded  as  nickel  iron, 
tic  ;".icentagc  of  nickel  (with  cobilli  is  i'Ti-    NoHonbt,  how 
ever,  a  Iillle  of  ihe  iroo  wa«  derived  from  olivine  and  possibly 
from  irodile. 

The  w  iiter  hopes  to  publish  before  long  ihc  resulls  of  a  le>s 
huiiii;d  and  more  dctailcueianinalion  of  the  specimen  m  his 

poUCSUOn,  B.  J.  II  ARKiNCTO.'S. 


SPANGOUTE,  A  RFMAItKABLE  CORNtSH 

MEXERAI.. 

\  .MONf.i  the  valuable  l  otnish  mineral.-^  from  the  Williau.s 
■■  •  collection  which  have  tecrntly  been  .icquired  liy  iKc 
Irnstees  r.f  the  British  Museum  '  is  one  specimen  which  deserves 
immediate  notice,  since  it  proves  to  be  a  recently  discoveitd 
mineral  of  whicli  only  ime  other  examptc  is  known  to  caiai, 
ar.d  that  fiom  a  foreiRn  connlnr. 

The  mineral  belong*  lo  the  fine  lerics  of  copper  ore*  from  Ihe 
St  I>ay  mines,  which  are  chiefly  ataenalet  atid  pbocphnlea,  and 
ainorg  these,  white  it  exceeds  the  remainder  in  tcieniUc  in- 
tcrcKi,  it  is  inferior  10  none  in  beauty. 

The  specimen,  about  the  sire  of  a  hen's  e^c;,  cunsids  of  1 
granular  gossany  quaitt  carrying  on  I  oih  sidt&  a  liiile  massive 
cuprite,  which  b  covered  and  leplaced  by  greenish  alteratiua 
products — chiy5ocol!a,  malachite,  liiccoritc,  .-n  l  clinocla^e  - 
together  with  a  litile  ehes>yliic  ;  especially  coii-[)icnous  beint; 
the  bright  green  crystals  of  liroconite  and  in<ligo-bloe  gronps  of 
clinrclase. 

liiit  anuMig  these,  dispersed  upon  both  sides  of  the  specimen, 
arc  numerous   brilliant   .ind   triinsluccnt   cty^Ml^   ol  a  deep 
einrtald-green  colour,  which  .it  rnrc  sliike  the  eye  as  some 
thing  uniisu.-il.    Tlicir  form  is  a  hexagonal  pii-m  '.crminaled  by 
an  acute  hexag>:<nal  pyramid  having  the  apex  Ituncatcd  by  a 
single  blight  plane;  ai  d  one  canpot  call  lo  mind  aay  other 
Diineral  havini:  prccisciy  this  habit. 
I     A  miaate  group  of  cnaal*  was  delached  and  emiined  by 
Mr.  Prior  and  mywif  with  the  following  result The  mineral 
I  belonesto  the  rhombohcdral  system,  the  p)ramid  angle  Mag 
I  5;,'  7' ;  it  has  a  perfect  baaaJ  cleavage  ;  it  i*  uniasial,  the  hire- 
Irin^rnce  U  irg  -trong  and  negative  ;  the  sjiccibc  gravity,  drier- 
i  mined  by  siivpending  a  fragment  in  i^olutii  n  of  cadujitsm  bccO' 
,  tungsiatc  (kohibach's     lotion},  is  3x7  ;  it  is  insoluble  in  waler, 
I  but  re.^di'y  soluble  in  acids  ;  and  is  focnd  lo  l>c  a  bydraied  »ul- 
phalc  and  chloride  of  copjier  and  aluttiini .nr.     I  Vts  indrcalcs 
'  a  very  remarkable  and  unusual  conip<   i  :  :  .  In-  presence 

I  of  boih  aluminium  and  chloiine  :s  ijuilc  unai)isiai<alile. 

In  .ill  the  above  chaiatlers  the  subsiance  is  identical  with 
spangolitc,  a  new  copper  mincnil  which  was  described  by  Mr. 
s.  I..  Pealield  in  1890  {^mtritim  Jemnui  Stitmtt,  39, 
p.  3:ui. 

1  he  te.seniblarce  between  the  two  specirrens  extends  even 
tu  Ibc  £iicuiu»tsuacc.%  of  ifacij:  ducuvciy  ;  the  original  s|Mui|:ulitc 
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was  foanj  in  a  cnllectioo  of  minciaU  wlure  i;  In  1  atlractctl  no 
attcntir>n  until  M-,  S.i.in^  oMMintil  the  ■ipecimrn  an  l  l.rnmht 
it  t  )  the  notice  of  Mr.  Pcn'icM  :  the  pre««at  specimen  ha< 
probably  rem^im.-!  unn  Miccd  in  tlic  Coiauh  COllcelion  Rt  Cur- 
hay-*  for  a  l.ir^e  num'jer  of  yeatf. 

The  I'jc^l  c  jllectim  from  wlilcli  tbe  American  specimen  wa? 
obtained  bilon^cd  to  a  iumi  living;  nsar  Tombstuns,  A'^ijona,  ^ 
who  had  calherati  lo(eilicr  hit  min<f(al>  wUbin  a  rudintof  .^>>  mt 
two  hundred  miles,  so  thM  mlih  >ugh  the  es«ct  locality  an  1 
■node of  ooemrence  tire  ualcnowD.  it  is  atmost  inponible  that 
ibU  spectflKa  eao  b«  also  Comlih. 

Frxm  the  typical  character  and  appearance  of  the  a^iiociated 
elinoclasc  and  llroonite  Ihf  Utiti-.h  M uscum  tpMinien  (althoagh 
no  label  or  history  is  attached  to  it)  can  he  proaouneed  to  l>e 
without  the  lenst  doobt  Trmi  the  St.  Day  district,  near  Rednitb, 
in  Cornwall. 

'l"he  Aineric^n  specimen  is  de^cribrd  a^  "a  roiindcfl  mas?  of 
irnp  ire  criprite  whicli  was  mostly  covered  with  ht-xagonal  ciysials 
of  ^pangolile,  a*<Mci.iifd  *iih  a  frw  ciyslals  of  aziirite  an  I  ■innte 
•slender  prism  I'lc  crystals  of  a  c>:);>per  mineral  conl.-iinin^dlltwine, 
pruKibly  alacamite  "  ;  it  therefore  ditTcrs  considerably  from  (he 
Comi«h  sprcimen  a*  regards  the  asso.-i.Kcd  minerals. 

Thein,l\  .i|  arcr.t  difTcrence  brlwecn  the  »panj;'dite  on  the 
Iwo  >p'.-tini  in  the  habit  of  the  crystal*,  which  in  the 

American  mmeral  are  *h  iti  [nisnis  with  bcniled  Sf^C*  and  a 
large  base,  ipiite  uolike  the  acute  Coraish  pyratsids  in  a>(<cct. 
The  pyramid  anglf  fannd  by  Peofield  is  53*  1 1^',  and  tliespecific 
cmvity  3141.  Pen6«M  fsritier  rnade  some ioterettiufj;  observs 
tiaii'i  coni-eimng  the  etched  6g«re<  of  spangoJite  ;  he  describes 
arnl  fi^rc!!  ceitain  beautifnl  triangular  markm];^  produced  u  on 
tllO  huai  plane  by  the  sotvfr^i  act^o  1  of  very  diljie  acids.  VS'e 
have  IsVBd  (hat  precisely  the  »atie  characteristic  rit;urrs  are 
«»Craved  upon  a  cleava;;e  tUke  of  ihe  Cornish  mineral  when  it 
is  immersed  for  a  few  niiiiutc'>  in  ililiiic  aci<1. 

The  .American  crystal*  attain  tonsideia'di;  tlimensions  ;  ihe 
largetl  had  a  length  of  5J  mm.  and  a  breadth  of  S  mm  ,  and 
by  sacrificing  half  the  spi'ti  nen  P<-iiti;ld  svas^blct o  obtain  more 
than  J  pT.iiii,  ;  !,  of  pure  maicrial  for  analysis.  The  Cornish 
crys  al-  .Tf  n  t  more  than  li\  mm.  in  leiiii'h  and  mm.  in 
breadth,  .m  I  r  vvill  be  difficult  10  oSrain  sufficient  iiiatcnal  (or 
a  coinptcic  a,nslysi«,  unless  other  sp-cimcns  can  be  found.  This 
it  unfortunate,  ( ir  the  coLnposiiion  is  so  [leculiar  that,  althoujjh 
Pcn&eld'j;  analysis  is  without  doiilit  ptrfcctly  rcli.iblr,  it  would 
!■««  been  imerssilng  la  confirm  hit  formula  f-om  a  new  local  y 
The  preliminaijr  eaaminatioo  serves,  however,  not  only  >>> 
aMabltsh  the  identhy  of  the  nuoenil,  but  alto  to  peon  the  m  1st 
impoftant  point— ttet  (be  alaminiiim  and  chlorine  sk  essential 
coneiilttenis. 

The  fermnia  deduced  by  Penfietd  is 

Ci.,AIClS0„.9H,0. 

in  which,  as  be  remarks,  tbealamininmisjuitsufiteient  lo  satisfy 
Ihe  qnantivalenee  of  the  total  adds,  thus  -i-^ 

•  \ici)S'j.,.6Cu(no)j.  3(1,0. 

i  be  mineral  is  therefore  closely  related  to  connclble,  a  very 
rare  xolphalc  and  chloride  of  copper  also  foand  in  the  Si.  Uay 
di»lnct,  which,  moreovi  r,  i»  «.»mcv«hil  resembles  in  ap|iearance, 
having  the  same  blat -.  >;  ili  ur  when  viewed  by  reflected  light 
alone.  The  colour  by  tiansmilted  light,  together  with  the  Jicr- 
lect  basal  cleavage  are,  however,  soAcieot  to  Uistir^iih 
spaogoliie  from  all  kn  twn  mioeralt ;  fjrther,  the  basal  plum  is 
M  comnnn  on  spraBolile  as  i(  is  lar*  on  eonnellite. 

It  is  to  be  hopsd  thai  search  will  be  made  among  old  col- 
lect ions  and  upon  copper  ores  from  St.  Day  for  farther  s|iecimcm 
of  this  intcfcsting  mineral*  H.  A.  Miixs. 


DESULI'HURISATION  OF  IROX. 

'PUR  elimination  of  sulphur  from  iruii  and  the  chemical  re- 
action*,  whfreby  sulphur,  in  the  presence  of  poweiful  liasic 
materials,  i<  remove  1  from  fiiiii.-  iron,  ha^  recently  attracted 
con->idirrat>lca(tentior<.  There  are  iiiiny  reasonsfor  ihis  ;  puieorcs 
have  become  compar.it ively  scarce,  an  l  to  some  extent  the  s.imc 
may  be  saiil  of  the  fuel  or  coke  usf<l  in  the  process  ol  sm'jltin^. 
Ami  even  if  this  be  n  >t  strictly  .TppbcMbli;  in  all  di>tricts  svherc 
the  manufacture  ofiron  is  pursued,  ye'.il  cannot  l>c  ijainsaid  that 
exces  ive  com.xitnion,  svith  concjrrent  low  pticcs  havo  had  an 
inllttcncc  in  rendering  ch<:  strictest  t-.-ooomy  in  the  maittfaciuie 
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absolutely  neceisary,  and  thus  in  a  measure  preventing  the  free 
use  of  pure  hi|;h-priced  materials. 

I  miy  even  go  further  and  assert  that  under  favourab'e  condi- 
tion', "hat  is,  as  rcj^ards  general  manufacturing  ex|>i'nse«,  bn-al- 
isation  of  plant,  »tc.,  the  cost  of  pure  i^ojI  iD.i'erials, 
iinqi>eilionably  suitable  for  smelting  purposes,  miy  become 
quite  prohibitive.  In  numcroas  iniiancci  manur.icturrrs  have 
(heiciore  been  compelled  to  use  cheaper  fuel  an  i  urcs  faltio^ 
within  the  margin  of  economic  workios.  At  this  |>oint,  liow> 
ever,  other  fresh  difficnltieshave  to  be  combtted ;  for  when  ibe 
problem  of  tbe  production  ofiron  and  steel  at  a  rea^iOTinble  rate 
nss  bee'i  solved,  it  is  t<xi  often  found  that  the  metal  thus  inana< 
faelurcd  fails  to  meet  demanded  rc'plirenients.  Ir  is  often  the 
case  thit  when  iron  thu'  pro  luced  is  coavcitcd  into  steel, *  want 
of  unifo'ini'y  in  .piality  can  Iw  distinctly  ttaccd  throughout  the 
initiuf.ictured  proiluc.  Though  ihe  steel  can  hardly  be  termed 
l>ad,  never  hides*,  as  a  general  ruV,  it  compares  unfavourably 
with  the  metal  smelted  from  purer  oies  uith  j^ood  fuel  or 
coWe. 

The  cuises  teniling  to  the  production  of  this  inferior  metal  or 
sleet  arc  well  knoAn,  and  may  be  summed  up  in  a  1c\s  words. 
;i  I  The  UjC  of  inferior  coke  in  the  biaol  furnsce  is  ill  once  a 
cause  of  deicri<iratii>n,  for  the  heat  is  lei>  intense,  and  ihis  tcndt 
to  Ihejiroducti  m  of  a  low  grade  iron. 

(a)  It  is  evidsnt  that  the  use  of  inferior  cheaper  ore  causes 
a  further  deteri  >ration  in  'piality,  whilst  any  attempt  to  remedy 
this  by  lijjhtcnint;  the  furnace  burden  of  ore — in  oti  er  words, 
*  greater  <|uantity  of  coke— is,  in  many  instancct,  counter- 
iMilanccd  by  the  inevitable  additional  imparities  charged,  i.*. 
iulphur  Slid  phosphonif,  and  other  addiiional  inoornhnstible 
mutter  or  ash. 

It  (oil  .ws  as  a  matter  of  coorsc  that  the  blast  futnnce  cm  only 
svi  rk  ill  this  direction  within  a  very  narrow  limi  ,  rrh-jr  plus  or 
minus  aitompis  to  limit  the  rjuantiiy  ot'  coke  usc'l  resulnn^,  as 
before  sairl,  111  the  pro.lu.lion  of  low  grade  iron.  On  tbe  other 
hand,  an  incrca<crl  quantity  of  fuel  with  the  use  of  inferior 
ore  increases  the  total  amuunt  of  impiiriiie«. 

The  working  limit  on  ciiber  si  11  i-,  s  m  reached,  ami  any 
further  attempts  at  improvement  citlie-  way  bee  ime  simply  use- 
less  <  i  r  !;«inly,  very  highly  heated  air  or  bUst  mij;'it  to  s  tmc 
extent  o*>viale  some  of  ilic  dilficuhie«,  but  as  in  m  .<"ern  practice 
this  is  already  thoroughly  carried  out,  the  cmph  yuirnt  <if  a 
higher  temperature  of  bJa»t  would  appear  to  l>r  pr.Ktically  im- 
]  ossi  Me,  and  it  it  «eiy  likely  that  the  attempted  use  of  al>nor* 
mally  heated  blast  or  air  would  entail  other  serious  practical 
diflicttltiet. 

This  to  the  common  ctperienee  of  those  eoga^d  in  the  maim' 
faclare  of  iron  and  steel,  more  especially  in  bla*t  famsee 
smeltiof;  operatiotts,  ihowii^  that  under  the  unfavourable  con- 

ditions  I'efore  mentioned,  it  is  practically  impossible  lo  pro<btce 
a  hi^h-cla^s  iron  containing  the  minimum  percentsge  of  sulphur 
and  phosphorus  together,  with  lherequi>iie  rpianliiiiS  r)f  silicon 
and  graphite  necessary  to  ensure  the  production  of  good  steel. 

T"  f\nlis  lo  the  pa  n  alcing  investigations  of  .Mr.  S:cnif,  wecan 
II  nv  I  irm  a  tolerably  dear  ulea  of  the  reac'ion*  involved  in  the 
I  eluiiination  of  sulphur,  lioth  in  the  blast  furnace  and  by  o:her  or 
secondary  processes.  These  may  be  broadly  summril  u  i  in  hi« 
statement  that  sulphide  of  iron  i*  dissolved  out  of  the  metal  in 
the  first  instance  by  free  or  loosely  attached  lime,  in  -i  h'i;;hlyre' 
ductiig  aiinosphere  at  a  high  temperature,  as  by  the  S.initer 
process,  where  lime  dissolve<l  in  calcium  chloride  is  u^e>l  ;  and 
in  the  Mast  furnace  by  the  excess  of  lime  in  solution  i  >  the  sl.Tg, 
[  or  even  a  niiilure  of  Oldimiy  blas.1  furnace  slag  and  lime,  the 
'  latter  bring  capable  of  dimianlinB  sulphur  from  iron,  anri  may 
'  be  snbsliiwed  for  Sanitei's  mistim,  Theresnlls,  h  iwever,  so 
I  far  as  can  be  ■sceitained,  arc  somewfnt  irreguhiT  with  either  of 
I  these  mcih  ds.  Finally,  thCfO can  be  little  douHt,  as  Mi->i;isted  by 
.\Ir.Siead,  that  if  bine  alooeis  braoffht  intointimilt  c  ■niaci  sviih 
molten  .ron  by  suitable  mechanical  appliances,  nciihrr  cabinm 
chloride  nor  sl.ig  is  needed, these  having  little  or  no  direct 
chemical  action  <m  the  metal,  I  ut  merely  forming  vcliiilt-s  l'<  r  the 
traiis'i  I  .siiin  and  mining  of  the  lime  with  the  iron,  iml  coiise* 
ijuent  ss ashing  out  of  solutiim  of  trim  sulphidv,  lolln  >i-i  hy  the 
sul<5i iptent  Conversion  into  calcium  sulphide  and  iron  oxiilr. 

"  I  bc  reactions  ill  this  process  are,  however,  urecbrgl)  or  m- 
plex,  and  there  arc  changes  which  occur  of  whu.-li  we  l.^.ow 
litlle  or  nothini;.  It  is.  h  jwever,  my  opinion  that  ih.-  Milphnle 
•  if  iron  IS  dissolved  out  of  the  metal  in  the  firiU  in-i,i  ce  iiy  the 
free  or  l(M>»cl) -attached  diiisolvcd  lime;  but  i  do  nut  care  at 
present,  withoat  more  cxtcoded  inveetigttioos,  lo  hannl  ao 
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opinion  as  to  what  the  subsequent  rcnclion^i  may  be  1  S,.l  l.; 
to  wh.ll  may  Hr  siid  of  ^articular  instances  or  occasional  cxtep- 
lioni,  -.he  ^;,tIl-;u..i]I  -  iii  i  Ic  by  me  as  to  iht  result  of  many  years' 
v.ii mn  and  exptrimcnl  of  uihcrs  and  myself  arc  on  the 
wholr-  jitaclically  accepieil.  Hrohably  Mr.  ^)lcad  is  correct 
wikLfi  lie  assames  that  the  •lisvulved  iron  »(il|>hiiJe  \i  re>o)ved  ' 
into  calcium  sul|>hide,  arid  iron  oxide,  as  )>y  the  Saniler  pro- 
cess, or  ill  the  blast  ftirnacc,  by  ibe  cxcuu  uf  limc  in  solution  in 
Ibe  ilag. 

In  this  connection,  as  regard*  the  blut  fndacc,  heat 
»  double  part,  tirsily  for  the  iiMCBsifiwlion  of  (Iw  clwiiiim 
affinity  of  sulphur  for  the  alVatina  bue  (litn^,  of  the  slag  ; 
noonaly,  for  the  adequate  liqucfaclion  of  ihi^  highly  basic 
slag,  evercharged  with  lime  and  requiring  a  high  tempi-raturc 
for  its  perfect  fusion,  which  otherwise  would  remain  in  and 
clog  up  the  blast  furnace,  thus  obvi  lusly  checking  the  proper 
working  of  the  furnace  and  the  uniform  descent  of  the  materials 
charged  above. 

Phosphorus  is  apparently  nn  eliminated  in  sensil>!<-  c  rnrrhies 
under  the  above  Condition*.  I'r.iciically  the  whole  i  .  :  J  mied 
an<l  paiscs  into  ihc  pig  iron.  HIast  {urn.acc  slags  arc,  however,  ' 
never  quite  free  from  phosphoiut,  and  ioine  j[H-ciesof  the  latter  ; 
contain  scnsilde  quantities,  iheamount  depending  nn  thr  excess 
of  phosphorus  present  in  ihe  ores,  and  the  w  'i  ki;  l;  iirnii  i  m*. 
Usually  such  »I.ig>  contain  an  excels  of  invn  .  x.iit  a»  com- 
pared with  oTilin.iry  gtcy  iron  »I-ig-,  'he  latter  being  generally 
free  from  iron  oxide  or,  at  any  r.itc,  iheamount  docs  not  exceed 
(percent,  mi  -■■i-d  >Ug. 

Mciallurgiuil  cxpcits  htive  for  some  time  I  ten  engaged  in 
deviling  mctbods  for  ilie  rcnoval  of  sulphur.    Ii  isaeedlcM 
Iwne  lo  lecapltttlele  in  detail  the  very  mnny  |  rocettcs  tri«d  i 
by  tben,  and  for  (he  nwkt  part  abandoned.    All  arc  based  on 
the  nse,  in  one  way  or  another,  of  alkaline  or  l>a«.ic  maieriaU. 

However,  the  experience  tluis  acquired  srenis  to  hare  been  I 
atillsed,  anil  h.H  icd  til  valuaMe  t.ing>l>le  results,  fur  o Date MVemt  ' 
processes  have  been  Worked  out  w  ith  some  degree  of  succcs?, 
but  in  our  opinion  there  is  still  roum  for  iniproveiiient.',  bo;h  in 
co>t  and  general  tfticiVncy      In  aiMition,  the  lime  anil  itmifile 
involved  in  these  iiroci  'ses  i  '*  wtiivli  may  be  classified  as  incllmds 
of  secondary  puriljc.T  ion," /.  ^.  methods  by  which  the  irun  is  to 
some  extent  freed  from  sulphur  afier  its  production  in  the  blast 
furnacr)  are  inipn  tant  items -errously  iniptding  furiher  pioi>ress. 
Ii  rcn.ly    -c  lis  iln;  ihi--  jiropo-cd  ineih'jrts  of  iecontt.iry  I'j.iin.i 
lion  may  nictmatily  iimvc  too '.clious  and  expensive,  the  limit 
b;twixt  l<jss  or  gain  bcin.:  )iist  nuw  very  small.  Recognising 
(his,  attempts  have  been  made  lo  cheapen  the  pioccv^cs,  all, 
however,  Micd  <ni  ih«  eie  of  alkaline  or  baaic  material,  bw  so  j 
Car  it  appeats  Ibe  resnilB  are  mmewlMi  nncerleln. 

Mr.  Saniter's  lime  and  caleinm  chloride  melbod,  "  one  of  the 
first  recently  pr<^|;o-cd  and  tried,"  has  been  worked,  as  the 
writer  can  testify,  w  ithsoir.e  .s.iccc.'-s,  )  ul  the  COStS,  h*  general 
consent,  arc  considered  some>«hat  be.ivy.     It  is  only  fiur  to  say  ' 
th>l  the  inventor  is  nut  of  thi.s  opinion,  niul  he  quo1e<c  rrasnns  to 
the  contrary  which  should  be  well  weighed  before  a  final  opinion 
is  held  as  to  ihc  men's  of  this  )iri>ct'sH.     Secondary  i)r<ici-5scs 
must  from  I  heir  Very  nature  be  c<>>ily  arii  itciublcs<ime  «hen 
dfsl      u  iff:  the  production  of  thousands  of  lon^  of  inelal  con- 
Ii  1-1)  111  >  ing  fioui  ilie  b|;i>i|  luinace  throughout  ihc  year, 
rhc  earlier  attempts  lo  purify  crude  iri>n  from  s»l|ihur,  tVc,  ' 
merely  p.aveil.thc  way  for  recent  developments,  and,  on  the 
whole,  merely  suthce  to  prove  that  alkaline  or  basic  subslance.s  | 
ijnlv        cffettivcly  be  used      li  i   ii    v  generally  admitted  that  i 
iaiit  ii  the  only  base  which  can  i'e  applie<l  with  anytling 
approaching  economic  ivsulis,   ,ind  the  methods  now  being 
practised  have  resolved  llicmvelvei  into  endeavours  to  use  this 
reagent  efficienlly  and  economically.    MaoMnese  as  another 
fcageslis  an  effective  desulphuriser,  bat  this  reqnires  lo  be 
lepMMely  investigsicd. 

Lime  i«.  snd  always  has  been,  used  in  Ihe  blast  furnice 
forlhc  eliminaticii  of  sulphur  from  iron;  and  it  is  well  known 
that  a  non-sulp!iury  pig-iron  c.mnol  be  manafaclureil  unless  an 
exceis  of  lime  be  charge  !  into  llie  (urnace  over  and  above  ihc 
lime  required  for  the  t .  imaiion  oi  a  tluid  slag  or  lime  silicate. 
It  IS  cvnleiit,  however,  that  the  use  is  llniiled  owing  tu  the  irifusi- 
bility  of  the  b.isic  "lags  fdrmtd.  1  hcsc  .^rc  facis  which  need  no 
funhcr  coinineiit,  as  ih<ry  are  universally  acknowledged  on  all 
sides.  If  some  rnoJificalion  could  lie  introduced  in'.o  ordinary 
blau  furnace  charging  whereby  this  infusible  stag  contaioing  an 
escessof  line  coutd  he  continuously  cle.ired  out  of  the  fomsce, 
■.Sr  .i  I,  IroBuid  S4€*i  istliluu. 

MO.  I  244.  VOL.  48I 


should  hsse  -U  oai  n  tnn.-tid  a  ciniinui  u-.  ..n..:  mchi  il  ui 
c ! im  nnting  sulphur  frciB  ircn  at  a  mininitm  ex|.<t:.:iii:ii-,  and 
.ir  .1  ]^::  y.  sas  tng  io  the  tine  and  labour  jntredvcd  in  'ir ;  i<  ccsse* 
of  purificaiion.  JoliN  I'AKKy. 


THE  METEOROLOGICAL  OBSERVATORY  ON 
BEN  NElrlS. 

'Y  ilL  Diiccicrs  of  the  Ben  Nevis  Meteorological  Observatocjr 
*■  have  prepaied  a  guide  book  srhlch  will  te  of  great  use  to 
tbe  tonritt  who  dcslies  to  scale  tbe  top  of  the  Iten  and  feast  bii 
ejes  upon  tbe  ciag  and  nisi  bcoeatn,  and  also  to  the  large 
nnmber  of  people  intercsttd  in  iretcoiology.  By  ihe  kii^* 
ne>s  of  the  piiblisbeis  (Messrs,  John  Mcnties  and  Co.,  Edin- 
burgh and  Gwgow)  we  are  nUe  to  give  tfiee  illuittations  of 
Ihc  I  )t>seivatory,  with  an  account  ol  its  foundation  and  tbe 
woik  carried  on  there.  For  niany  years  it  has  been  recognised 
that  the  best  means  of  obtaining  dehniie  information  as  to  the 
vciiical  variation  of  atmospheric  conditi>  ns  was  to  establish 
meltoudopic'il  5!Ktii:ns  dilfering  considerably  in  aliitude  but  in 
ihe  same  li^  .ilily.  If.  ihis  c  nneciion  »e  read  lhai  "  in  1877 
Mr.  Milne  llunic,  iiieti  Chairn  an  of  the  Council  of  ihc  Scottish 
Mclcoiological  Society,  pi  u  r  i  ".it  the  singular  advantage*  ol 
lien  N'evis  as  a  high-level  siaiion.  It  i> the  highest  mountain 
in  the  lirilish  Islands  '4406  ftel);  iis  summit  is,  in  horizonlsl 
ilistai>ce,  about  four  miles  fioiii  a  ita  level  s-aiion  at  Fort 
William,  and  is  silualed  in  the  track  of  the  soiith-wesl  slorna 
from  Ihe  Atlantic,  which  exercise  such  a  preponderating  ia> 
fluence  on  the  wwiher  of  Europe,  especially  in  awnmn  and 
winter.  Its  ndvanligci  are  therefore  unique,  and  obaervUioBS 
made  tbtre  have  proved  to  be  <if  the  greatest  interest  and  taluc 
to  meleorology." 

Unfortunately,  though  a  plan  of  an  observatory  was  prepared 
by  ihc  late  Mr.  Thoma4s  Stevenson  n  1879,  for  the  Scottish 
Nieicorological  Suciety,  the  »oiU  could  not  lie  picceedtd  with 
fur  want  ol  the  necessary  lunifs.  From  June  lo  t>ctobtr,  1881, 
however,  Mr.  Clement  L.  Wraggc  made  obstrvations  at  the 
sunmiii  siniullaneously  w ilh  Mr^.  Wraggc  at  Fori  William,  and 
an  tlalioialc  series  of  sin.uliantous  olseivaiiont  .•^t  H  ffeieol 
htight-»i|i  the  mountain  were  "ucceaslutly  made  ui  tb.  wii  1  II  'W- 
ing  ycais.  The  discussion  of  these  observaiior.s  led  tovei)  utijior- 
lanl  result^,  and  was  iln-  rm  ir  •  I  excilirg  the  interest  in  the 
publicmind  eser.lial  to  ilic  oliui;  mg  of  subscriptions.  .Vn  ap|>cal 
Tor  Curds  lo  enal  le  an  observing  station  to  tjc  erected  was 
promptly  iesponde<l  to,  a  sum  ol  ^■4,000  l>ting  soon  collected. 
.\  teu  of  an  acre  of  land  was  obi.iinol  on  the  top  of  ihemcnia' 
lain  from  Mrs.  Cameion  Campbell,  of  Moniie,  and  upon  it  tut 
observatory  was  crecicd  from  plans  by  Mr.  Sydney  Mitchell. 
"  The  observatory  was  opened  by  Mrs.  Caneion  Campbell  on 
October  17,  l8Sj.  Observations  were  bcjpin  in  ihe  following 
month,  and  have  been  carried  on  ever  since.  Ai  the  sane 
time  a  sca  level  slaiion  was  opened  at  the  public  school,  Fort 
William,  under  charge  of  Mr.  C.  l.ivirgston,  where  com|arison 
rca.bnj;*  Were  taken  five  lime*  a  <lay  wiih  great  puncluality  and 
acciuacy  But  a  few  years  showed  the  ncces>iiy  of  having  a 
coniinuous  record  at  sea-level  as  well  as  on  the  summit,  ami  in 
iSSoihc  ilireclors  resolved  (o  carry  out  the  original  plar.  whith 
want  of  funds  had  hitherto  prevented,  ?nd  sf  ""i  1  li  w  level 
observatory.  Aided  by  a  grant  lr<imihc  Fdiijl  ui|;'.  I  xl  iS  uion 
of  1SS6  and  ctmiribulions  from  the  public,  they  wttc  *bic  lo 
ereci  a  suitafle  buildirg  dose  to  sea  level,  on  ground  feued 
from  Mr.  Cameron,  of  l.tichiel,  in  the  beginning  ol  lSi;o  The 
Mttcoioli-gical  Council  of  London  equipped  this  station  with 
scll-iecordini:  instruments,  and  increased  iheir  annual  giant  lo 
the  directors  from  /looto  Obwrvaiions  began  io  ihe 

middle  of  July,  i^'^,  .md  since  then  there  has  been  a  con- 
tinuous record  of  bar<-niettic  pressure,  lenperatarc,  humidity, 
rainfall,  \c.,  t  y  day  and  by  night,  Iwlh  00  the  summit  of  Uen 
Nevis  and  at  sea>level.  Tbe  distance  bctwetn  the  high  afid 
low-level  obeeivatoriesis  only  4  i  mile^,  and  their  heights  above 
scu-level  le'iicctively  4407  and  42  ftet.  Mr.  Livingston  atso 
coiillnucd  his  obseivations  for  ayear after  the  commcucvrotnt  of 
the  low -level  oljstrvatory,  so  thai  ihete  might  be  a  satisfactory 
compariso  n  ol  the  two  sea  level  suiions.  The  telegraph 
«ue  liom  the  suuimit  has  l>etn  exteided  to  the  lonk- 
level  oliservalory,  nnd  the  obsersers  can  communicate  with 
each  other  at  nny  lime,  and  rej  orls  from  In  ih  »laii<ins  are  sent 
dady  to  the  newspa|ei».  Ihe  high  and  low -level  s'alions 
are  worked  as  one  observatory,  the  obstivcrs  being  inter- 
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cliangeAblc,  %ni)  the  low-level  serves  alto  as  a  (!ep<'>t  for  the  double  pur|>ose  of  carrying  a  net  of  anemQinsieri  anil  of 
stores,  &c.,  which  are  carried  updaring  the  suminerto  the  top."  providia);a  convenient  exit  when  the  winter  snows  have  closed 
The  original  buiMings  on  the  hill-top  were  found  too  small  for     the  ordinary  doorway. 


I'M 


Fia.  I — The  Oiiicivatorjr  in  Winter. 


satisfactorily  carrying  on  the  work  of  the  observatory,  so  in  the 
num-ner  of  tSS}  Ur^e  ad  litions  were  m.ile,  the  most  important 
being  the  erection  of  a  tower  abr>ut  thirty  feet  high,  which  serve« 
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The  mnJi  0/  Stn  Nfvis. 
In  addition  to  the  routine  work,  o'.hcr  observations  and  re. 
searches  have  been  carried  on  by  the  observers  on  Ben  Nevis. 
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"  An  exh3u«iive  rxaminaiion  of  the  '  Winds  of  Hrn  N'evis '  i  novemnlf.   Ii  mw  be  added  that,  with  recpccl  to  ibe  relaiioii 
luu  been  niaii«  )>y  Messrs.  Omood  end  Kankin,  and  the  results  '  oftlie  winde  to  the  iow>teTel  iwhan,  Uen  Nevu  OUemtoiy  » 
published  in  the  *  TnniMtioaaof  the  Royal  Sodel^  of  Edin*  J  more  prooovnccdly  a        tevel  obaerwalory  in  winter  ih«a  ia 
bargh.'   It  it  »faowBtbat  while  the  Ka<l«*el  winds  in  this  part  tumsier,  or,  more  gcneinlly,  in  cold  thin  in  warn  weather." 
of  Scoitand  are,  whh  respect  to  the  dislritNiiion  of  preiture.  in  The  inflaence  o(  high  windaupon  bareaetricptCMttK  lias  alas 
accordance  with  Bnjrs  Baltoi'*  'Law  of  the  Winds,'  the  Ben  .  been  investiKattd.    A  eompafiaoo  of  teadinnof  the  faBomctcr 
Nevii  winii.'ido  not  fit  in  withsnch  adistrihuiion  of  piessnre,  hat»  and  anemometer  at  both  the  high  and  low  level  observatoriea 
entheconiriry,  |M>int  to  a  widely  different  ditlribulion  orprewiK  shows  that  "in  calm  weather  the  two  rednced  (laromcters  are 
at  the  height  of  the  obsei vat ory— 4407  feet  above  the  tea— a*  practically  the  same,  hut  wiih  every  increase  of  wind  which 
compared  with  the  <li«frihmion  at  *ea  level.    In  lar|;e  ttorms,  sweep*  past  the  hi^ihcr  obiervatory  the  depre^ion  of  the 
with  a  deep  baiometric  depression  in  the  centre,  the  Uen  Nevi«  barometer  inside  steadily  au^mcnlii.    It  is  not  till  a  vcloci'y  of 
windi  are  practicilly  the  snnc  as  at  lower  levels  ;  but  with  more  than  30  mile>  an  hour  is  reached  that  the  <lepresai<>p 
smiHer  storm*,  whrne  ee>  ;«al  <lepre«>icn  is  nmch  Us«,  great  amount*  to  one-htindmlih  ol  an  ii  ch.    At  57  miles  it  is  O"05o 
Hiflcrenccs  arc  prestnttd      In   uch  cases  it  is  remarkable  that  iocb,  at  77  miles  0104  inch,  and  at  99  miles  o'l 50  inch.  In 
with  a  cyclone  covciing  .Scotland,  the  North  .Sea.  and  Snulhern  forecasting  ucatber  ii  will  be  neces-sary  to  liecp  this  efTect  of 
Norway,  the  winds  frequently  blow,  not  in  accordance  with  the  hijjh  winds  on  the  baromcttr  cons-tanlly  in  mind,  with  the  view 
sea  levrl  liobars,  but  in  the  opposite  diredion,  suffijesling  an  of  ariiving  at  a  better  approxiniatioo  to  the  geographical  di*- 
up'  r-r  <iiii1  <w  lirmi  the  cyclone  towa:  i-        urn  .  ^vinnead-  1  tribsiion oi  pKMure at  tM  line thefoKcatts aic beiogftaaaed," 
joining  II  at  the  time.     It  is  further  rciiiaikaijic  iiiat  tins  out- 
flowing Seldom  or  never  occurs  when  the  centre  of  the  storm  is  Kt'itti^  ef  DifTertiues  vf  TeMftraiMn  U  th<S{  Prntmrt, 
tothe  wmtb  or  west,  butoaly  when  it  lies  lo  the  north  oreast.  \     A  diicussionuf  ihediflTeRaecibettmen  ttmultaneuat  readh^ 
or  in  Iba  rsKioa  where  at  iha  time  the  weather  is  coldcit  and  1  of  pressure  and  tcraperaiw*  at  tliA  t«»  ohaci  vatories  shgiwa  that 
drtnt.   If  the  wind  on  the  bilNtnp  is  aot  at  m  right  angle  or  a  1  "during  the  period  «f  occnrience  of  an  anti-cyclone,  wimi  the 

r^"  


F16.      OtMrvauty  «pnred  viilt  I 

greater  angle  fram  Ibaaca  level  wind,  it  i^  umally  rjearly  lU 
tame  as  it.  The  auppoaed  veering  of  the  wind  .H  great  hei);hls 
— required  by  the  theory  ihatacycloce  is  a  whiiling  column, 
drawtng  the  air  in  spirally  below  and  pouring  it  out  spirally 
alMve— is  so  scMoBi  obterved  as  lobe  the  eacepiton,  and  not 
the  rule.  't'hi>  important  resolt,  and  iheaaalocous  oboervalion 
that  freaaently  in  great  storms  of  winds  pinstratc  tree*  lie 

rracttcally  in  one  direction  ovcrti»idert  gions,  show  imprrssi*elj 
ow  much  ribtermiioa  has  yet  to  contribate  before  a  satisfactory 
theory,  or  even  a  merely  correct  description  of  itonntcan  be  ' 
pro;»ounrfcfl. 

"  I'hc  wiiiiK  .n  S  ritis,  I'uy  de  H^-me,  arn!  o'her  high  level 
European  ob'crv.Tloric*.  which  may  all  be  pratiically  rcgaidcii 
as  situatCii  in  ."xni i-cvclonic  rrgioiiv,  have  bem  cxanuncil,  and  it 
is  found  ihat  they  show  thr  <■;o^cst  sgrccmcnt  wiili  the  winds 
at  low  levels  in  iJie  ^am  riu  i  n,.  This  rcsull  si[>BTntes  the  Hen 
Ncvi5  ( )Sseiv.i;.>ry  from  ullitj  observatories,  constilutir^;  it  a 
class  by  ii'elf,  ihe  difTctcniiaiing  cause  l  eiri;  ihc  citcua  stance 
that  Ben  Ncvii  a.lunc  lie«  in  ilc  central  track  of  the  European 
^loncs.  This  coosideratirn  enpitasiict  the  value  of  the  Hen 
Nevis ebscrval ions  in  all  diunssionsof  weather  and  atmospheric 
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as  CiysMi*— an  Observer  at  Waiii, 

teimwratiire  at  the  top  nf  the  mouniain,  with  reference  to  that 
at  Fort  William,  is  highest,  the  pressure  at  the  top,  reilnced  to 
Ka  level,  is  0-047  inch  bichci  ih.tn  at  Fort  Willum  ;  and,  on 
Ihe  other  hand,  when  the  ttnipersinre  al  the  top  is  very  greatly 
lower  than  the  average  aa  conpaicd  whh  that  at  Fort  Willka, 
the  preatnfe  at  the  lop.  leducrd  to  sea-levet,  W  otng  inch  lower 
than  that  at  Fimi  William.  There  i<,  tberefoiv,  a  aMan  iOm- 
ence  of  0^)76  inch  of  pressure  for  these  two  dislinct  types  of 
WCBtlicr.  The  broad  remli  ;s  ibis,  and  it  is  dear  and  ciplicit, 
that  when  the  higher  o'  seTvaiory  ha*  the  higher  tcn)pcrilure, 
and  also  when  the  dilTerenccs  nf  tempcr.iturc  are  sniall,  then  the 
reduced  prcssunt  al  ibe  io]i  of  ihe  mount  tin  is  the  greater  of  the 
iMfO  ;  bui  when  the  tlitYcrcnccs  of  tfmi<cra'Hrc  arc  Urge,  then 
the  reiHiceil  pressure  al  till- lop  is  ihc  lesser  of  iht  t  \»  i>  .  .  .  The 
result,  wliich  is  altogi  HuT  imo«)icctiil,  r.tises  rjucstions  of  the 
greatest  impuriancr,  affecting  the  theory  of  sloruis,  the  effect  o( 
vertical  movements  of  great  masses  of  air  on  the  barometric 
pressure  which  acc<ir>i|i,inits  cyclurts  .in<l  anl:-cyclone<,  and  the 
nices.jiy  there  i<  for  s.inic  .^ccur.ite  knowledge  of  ihe  absolole 
a!" '  unls  of  a  jii'-ous  v.i]>ouf  at  diiierc-nt  hci^b's  in  the  atmo- 
sphere under  diifcrei.t  weatlvci  caudition.<,  and  how  this  know- 
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lc'-!^;e  may  lie  arrived  a;  fmni  rL-aJin^--.  ui"  iheilryand  wet 
Imlh  I  hcrmomctcr*  uolei  Uutert-nt  a)ni<ikplie>ic  pre^'iuies.  lien 
Nevii,  »it!i  its  two  observatories,  one  at  the  top.  the  oihrr  at 
(he  ioo(  «i  the  moitR'.iif.  woiilf!,  with  n  third  half-way  up  the 
hill,  afturd  UDi<|<ic  f.it-ii;  i'.~  I'l.r  iIil-  pr  is-cution  of  lhi>  all- 
iaii'nrlant  hygroroetfic  lunauy,  Aliitli  vnjuld,  however,  re({ulte 
ene^iiletahle  nildilion»,  Tor  (he  time  it  is  CKTvicd  OO,  lo  the 
olwcivatoiics'  picseat  appliances  and  Uaff." 

SL  £lm»'t  fwrwMd  Tkmmimttrmt. 
**  Cwrt  of  Sti  El«w*t  FtK  are  not  infnqtuat  ocenmiieei  on 
Bea  Ncvh.   The  easca  obicmd  ham  maiif  cacwTad  during 

Lbe  night,  and  during  th«  winter  tarniihft  from  Septemher  lo 
Febrnary.  A  careful  dilcuaiiaa  of  ibeae  case*  ahows  that  the 
weather  which  {XCCedei,  aeooaipamcs,  and  follows  has  quite 
(leculiar  characMiMei  not  only  cm  Hen  Nevi«  hut  nho  over  the 
West  of  Europe  generally  ;  indeed,  so  well  marked  is  the  type 
<if  weather,  and  so  n'>turiou<>  is  it  for  its  stormy  character,  that  it 
15  familiarly  known  at  the  ob»er« atorv  as  '  St.  Elmo's 
weather.'  I;  is  further  observed  tli.i;  in  .ilmost  every  case 
.mother  cyclone,  wiib  itsapcli  of  ba4  weather,  foliowt  the  par- 
I  icuJar  cyclone  on  ilie  aooili-aaalera  aide  of  wUch  St,  Elmo'a 
Kire  is  obteived. 

"The  winier  ih  in  Ic-isi  ir  ns  are  obserA'eil  under  the  identical 
weather  conditions  uadti  *lacU  St.  lilnio's  Kire  occurs  ;  tha'  i^, 
I  hey  invaria^ily  occur  on  the  sonth-cast  side  of  the  cycl  jnc's 
crnire,  with  the  easterly  passage  of  which  ihey  appear  (u  be  in- 
I  imately  connected,  Tlw  IhmdenlonM  aad  caaca  of  aheel- 
lightning  of  BenNeviatK  eiaaUiallyaBlBaB  and  wialer  ocenr- 
rcacea,  70  per  eeat.  of  ibe  whote  bavinc  ocMiwd  from 
Septemher  to  Fcbrnary." 

Eltitrii  Ciirraits. 
"  Prof.  C.  Michie  Smith  has  shown  that  on  theed^jeof.!  di»- 
aolving  mist  the  putcntial  is  lower  than  ilic  normal,  but  higher 
on  the  edge  of  a  con<lensin);  mist.  Now,  alwjit  always  when 
(he  top  ol  II:D  Nevis  becomes  clear  for  a  short  lime,  a  strong 
current  comes  up  the  telegraph  cable,  while  as  stxjn  as  the 
summit  In  a;;ain  enveloped  the  current  is  reversed.  The  connec- 
tion between  the  m  jisiurc  of  the  atm  is^iherc  an  l  the  e*rtli  cur- 
rents is  still  further  shown  by  the  r.iinf.ill.  Daring  a  fall  of  lain 
or  snow  ihe  current  nearly  always  passes  do  wn  the  cable  ;  and 
in  (t^e  c.i>c  jl  (  =iidden  shower  the  current  ha.s  sum-limes  driven 
the  mirror  ui  liie  galvanometer  violently  off  ;he  scilc.  A  cessa- 
tion of  (he  rain  or  »oow  generally  h.is  an  exactly  oppoiile  effect. 
If  II  be  assumed  (hat  ihc  summit  of  lien  Nevis  takes  the  po(cntial 
of  iha  nM8«ee  of  vapour  oovcrins  it,  and  if  wecoasider  the  earib- 
pilalc  at  tlw  baae  oa  the  earth,  or  mki  of  polantial,  it  is  obvious 
that  tha  rcaahs  confirm  the  theory  advanced  by  Prof.  Mieiiie 
SmitK  a  ooncluiive  proof  of  which  woold  be  of  the  greateat 
imporlnnee  in  invesli^aliuns  connected  with  ihundecsiormit" 

Ditst  ParlicUs  in  th^  Atmoif'htrf, 
Obseivaiiuns  <if  the  numbers  of  dutl  p.irticlcs  in  the  atmo- 
sphere have  been  made  by  means  of  the  dust-counting  .-ipp.ira- 
tns  devised  by  Mr.  John  .\itktn  in  1889.  The  results  show  a 
well-defined  diurnal  (period,  the  number  of  particles  being  above 
the  average  in  the  afternoon,  and  bclcv  it  in  the  nxirning. 

"  From  the  whole  of  the  ob^etva'.ions  on  Wtw  Nevis,  the 
mraii  i,  (i  i'l  ;.ri  i  n i  it  cenlimutre,  the  maximum  being  14. 400, 
*liilc 'jii  several  occasions  the  minimun  fell  to  o.  In  a  l.ir^e 
nuiiiticrof  observations  male  by  Mr,  Ailken  at  Ki  l;  i  i!  ■  h,  on 
(he  west  shurc  of  L  «:h  Liiinh-,  the  average  numt.ti  1A.14  I  6t30 
particles  per  cubic  ccntimelre ;  in  London  he  found,  on  cnc 
occasion,  100,000,  and  thii  naoibei  was  exceeded  in  Tariv" 

Maagr  other  invettiaatieaa  of*  high  aeiantilic  vahio  bavo  been 
made  bf  Ibe  Ben  Nevia  obaerven,  and  tbe  obiCTvntMiu  have 
liuBiihed  matter  for  discimioo  to  a  nambcr  of  meteorologista. 
Bat  thongh  mnch  haa  already  been  done,  it  ia  evident  from  the 
reports  issued  by  tbe  directora  of  tbe  obaervatory  from  time  to 
itBte  that  atilt  more  important  resnlts  can  confidently  be 
eapectad. 


UNIVERSITY  AND  EDUCATIONAL 

iNTELUGENCK. 

Ttts  seventh  s«»si<jnof  the  Kdinbjr,:U  summer  ni  -eting  ended 
on  Sititr-Jay.  A',  r-gards  number  of  students  and  scopj  of 
stii  li<j^  ill  ^  iviL'  ti.ij;  IS  stdl  on  the  increase.  .Vinjn,;  the  »cieii- 
liftc  couiaes  may  be  (Mticed  eoaiemporary  social  evuiation,  i>y 
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I'.ii  t;i-k  ( ii' :  les,  c  J -.iiiaraiive  psychology  by  I'l  'j;'.  L'.oyJ 
Mor^iK),  liinniiiniLS  I 'V  Mt.-s.rs  J.  Arthur  Tbomsoa  anJ  \  )r- 
iiian  Wylil,  histoiy  ami  utitici^ilos  of  (hescience<  by  Pr'.>f.  Cat 
gill  Knav.  I'jnl.  ilinWcs,  -Ui,  .'liisaaquet,  and  otben;,  [-.hysuj- 
logy  of  iKiiritp)!!  by  Dr.  Lmiis  Irvine,  a  regi'inil  sun-iry  of 
Edinburgh  and  ncighhjurhotid  by  Mr.  J.  G  G  1  Hi^hiiJ,  Dr. 
Iicard,.Mr.  Kobtrt  TumbuU,  and  Mr.  S.  11.  Capper.  A  heaUhy 
sign  is  the  attention  given  to  pcaelical  arorSc ;  thus  the  aficrnooa 
clamaa  of  faotaayt  aoology,  and  gnoiogy  were  wholly  praetiod. 
The  ten  atrktly  iciealinie  pan  of  tbe  monih'a  taintateie  conn- 
cuhim  ahowa  an  almoat  eqoal  devdopment,  indeed,  10  many 
exc«llcat  aobjccta  were  oSercd  to  tile  aindcnts  that  it  must  hiwa 
been  difficult  to  choi.e  a  c>j.irae  of  ttndy.  Whatever  the  ooonn 
selected,  however,  there  is  a>  doibt  that  tbe  (tndMttt  derived 
considerable  benefit  from  it. 

The  following  list  of  successlu!  caaiidale*  for  Royal  exhibi- 
tions, national  scholarships,  and  free  stu  len'shi,  s,  his  been 
issued  by  (he  Department  of  Science  aid  Art :— Nalioual 
Scholarabipi  for  Mechanics— William  liucSin  (Qlaseow)i 
FrederidcC.  Lea  (Ctewe).  James  Eigles  (liury,  Ltneathire), 
Kicfaard  H.  Ctbsos  (Glas,^w) ;  Nsiional  S^bolanb^  for 
Chcntistry  and  Physics— Albert  Howard,  (Mddi  Weidock, 
)  Salop),  Francis  R.  Pcnn  (Noilhtnipton).  Andrew  X.  Mcldrura 
I  (Aberdeen),  Willi.im  .\.  Briidley  (L-c,  KcnO,  Rob  rt  H. 
I  Jones  (Nfanchestei)  ;  N  iiionil  Sc  )ola'«hip>  for  Uii>lo,;ical 
1  subjects — Arthur  O.  Allen,  (Wilthamitowj,  Rjbert  Sowter, 
(Knghottse,  Vork>i)  ;  National  Scholarihips —Charles  F.  S  nith 
(Glasgoiv),  John  U.  Chim'iers  (Lon'lon>,  John  W.  Ilinchley 
(Lincoln),  Henry  J.  L)veridj»t  |S>uthsea,  Pjrtsmcmth). 
Hemard  C.  Liws  (Sjuths^a,  Pjrismiuth).  Henry  T. 
iJavidgc  (London),  Joseph  U.  Unitprs  (Hrighton!,  Ilirnry 
,  \\.  Clfiii.  lit*  (Anahili,  Co.  I)  <sn  ,  <_'iirisiopher  Ojthett 
(nurnieyl,  William  Micloiald  j, Ma  ithiilcr).  W.lliam  N. 
IMatt  (Chester);  Royal  Exhibitions— George  S  UUke  (Man- 
chester), William  II.  A;herton,  (Newcaitle-oi- Tyne',  Ernist 
If.  Uagnall  iManchcster),  Frank  II.  .V.-wmin  (Lialon}, 
William  A.  Taylor  (Cre*«),  Joseph  II.  Ivjy  (C»mbome), 
Joe  Crowtbcr  (Brigboute,  Y<irk-) :  Free  Student»hip«— lohn 
S«boficld  (Haddarafield),  J^Kcph  Jelfery  ^  [{ rminKhxai), 
Geo!«e  A.  Kobertson  (Oldham)^  Cbarl«  Kelly  (Bslfaatl.  loiiB 
RotaMMW  ( lieifaitX  edmond  F.  W.  Ujndj  (Lmbn), 


SCJBNTiFIC  SERIALS. 

.iMieruJ'i  jc'urmi!  of  SJtn  t.  -.August.  — We  no.ice  (he 
following  papers  : — The  use  of  cupric  ni.ralc  in  the  voltameter, 
and  the  cIcciru-cbeaMcal  cqiuTnlest of  copper,  by  Frederick  E. 
Ueach.  Coppci  nitrate  aaiiuionafitenstty  1-53  poiaeiHMeeiuU 
advantages  over  the  aniphate  in  voltameters.  It  it  best  to  add 
one  drop  of  taturaled  N  H|CI  aoluiion.  The  dependence  of  the 
amount  of  copper  deposited  up  in  the  current  density  does  not 
appear  until  a  density  of  0  23  ampc.es  per  sij.  cm.  of  clcctrod* 
is  reached,  and  then  11  is  counleracted  liy  a  idi  ig  m>re  .N'H,Cl. 
With  the  nitrate,  the  weight  of  c  >pper  depusiled  is  praclicsUy 
independent  of  the  tempcralure  Itctwcen  10'  ami  J5'.  The 
solution  may  he  used  a  number  of  times.  The  iivalent  of 
copper  as  dtlcmniried  from  the  nitrate  v  illarnetcr  agrees  to  foir 
figures  with  lli.i'.  caltulated  from  the  best  chemical  determina- 
tions. But  it  i«  esi>!;tui.al  that  ihe  solution  should  1m;  pure,  and 
e'>pecially  free  fr-jui  traces  of  i.iir.:'-  .M  ickintosliiic,  a  new 

ihotium  and  uranium  mineral,  by  Wm.  Earl  Hidden  ;  with- 
analysis  by  W.  F.  ilillebrand.    Thi.s  is  1  be  original  mineral  oi 

I  which  thorogummile,  discovered  in  1S91,  is  tlie  allcra'ion  pro- 
duct. It  is  an  opaque  black  mineral  of  Jiacdness  5*5,  and  re- 
semble* lirooa  and  thorite  in  form-  It  difiers  iiwn  thuro* 
gnmmite  by  tho  fa* iher  oaldalion  of  the  ucaaiaaa  and  the 
BUamptioa  of  one  molecnie  of  water.  It  contains  three  mule^ 
cnles  of  silica«  one  of  uraaia,  three  of  ihoiia,  and  three  of  waicr. 
— On  tbe  rednclion  of  nitric  acid  by  ferrou^  salts,  by  Chaili'ne 
F.  Robeit*.  1  he  volume  of  nitric  oxide  discngagei),  swept  alon;* 
by  carbon  dioxide  and  collected  over  caustic  ^o  ia,  was  in^-asurcd 
for  the  estimation  of  niiralc!".  Tlie  best  resiili.*  were  obtained 
by  passing  the  ga-s  through  Kl  solution  before  c  >llettin!{,  and 
cstimalinj;  from  the  lo'.al  volume  of  gas  colLctcd.    Nitric  oxide, 

f  bein4>  shglilly  soluble  in  caustic  soda  s<jluUon,  must  not  be  left 
long  in  contact  with  it.     When  the  reaction  Iiikis  pl.acc  a:  hi^;h 

I  temi>cialuies,  some  higher  oxides  of  ntlio^en  may  be  tonneil, 

j  but  this  is  conectcd  by  the  Kt  sulutioo. — Coaccrnini;  the  struc 
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lure  of  cacufchouc,  by  Hermann  F.  I.ucilci".  Caoulclv  uc  has 
no  dermile -si ructutc  •  .,  :ui.i  jll  aj^jmicnt  slriicli.tc  is  i.nly 
ihe  rcsnh  of  the  condiiiunti  under  which  i(s  coagulation  from  the 
Utex  Mid  cabieqnent  solidiGcalkMi  take  place. 


SOCIETIES  AND  ACADEMIES. 
Pakis. 

Academy  of  Sciences,  August  31. — M.  Loewy  iit  the  chair. — 

00  the  equations  of  motion  of  a  solid  body  moving  in  an  in- 
dcfiaite  liqmi*  >-y  M-  C.  Maliczos.— On  the  altetaaliom  of 
CnlMill pmenled  by  eratings,  by  M.  Ceorgea  Media.  If  the 
■dmoMtie  friaitM  previou^y  obtained  by  the  aathor  by  meant 
of  a  BTating  are  observed  more  and  more  docely  to  the  latter, 
they  become  more  and  nr.ore  delkate,  and  certain  colours  begin 
to  appear.  Tiie  l>Iack  frinKec  tenaiB  datk,  but  uf  two  con- 
Mculive  bright  fringes  the  one  appears  violet  and  the  other 
yellow ;  the  same  phenomena  occurs  along  the  whole  field, 
which  is  coveted  with  these  two  .iltcrnate  colours.  On  moving 
the  miciojcope  slowly  loiwatd,  a  pieat  vaiicly  of  colouis  is  ob- 
served, but  the  mo!.;  usu.tI  .itc  .i  ir.auvc  vii>!ct  .T-sociatcl  with 
yellcw,  preen  ciniliir.tf!  wiih  pink,  or  blue  .icconipanicd  by 
white.  The  two  txilmiis  in  ;ux'a|  <i»ilion  ate  tliu<.  ncaiJy  com- 
pkmentaiy,  ami  duiinp  il.is  iii>[  laccnicnt  the  same  appearances 
recur  several  I inie^,  Iciiiurg  nxjie  coniplix  as  ilic  distance 
diniini.^hes.  T(;c  black  fiin^c»  becun-.e  veiy  fine,  llu-  ititrTval 
between  iwuuf  ihcm  clones  up,  whilst  the  adjoining  inicival 
opens  out  and  splits  into  coloured  bands  with  a  blue,  pink,  or 
yellow  axis.  In  every  case  the  phenomenon  retains  its  pei  iodic 
character.  M.  Medin  hat  loccecded  io  oblaioing  some  very 
iDstmciive  photographs  of  these  firing^— Oa  two  new  &caiet 
of  the  nailhtrn,  bf  Mil.  6.  Bogrcr  and  F.  Lambert.  One  of 
tbSM  dlieasct  b  caned  faj  a  bacterium,  the  other  by  a  fuoipis. 
The  disease  caused  by  the  Bacterium  mcri,  chiefly  affocts 
voting  nursery  mulberries,  and  arrests  the  development  of  their 
branches.  It  is  manifested  by  dark  brown  patches  at  some 
points  on  the  under  side  of  the  leaves  and  on  the  branches. 
ArlificinI  patches  in  the  parenchyma  and  in  the  veins  of  the 
leaves  have  been  jirniUiced  by  im mlatiun.  The  bacterium 
when  isol.ilcfi  ar.'f  cultivated  i  n  arlitlcuil  si-lid  media,  gives 
heroi»pbeiirai  coldniiN  ii.issiri;  ft<  in  wliitc  to  yellow.  The 
fungus  disease  is  tliemorc  common  of  the  two.    The  buds  and 

1  eaves  wiihti  an'.l  diy  up.  T!ic  discaic  pnicccd»  friiiii  the  twigs 
to  the  brani  In <>  .iiid  tlir  Imil;,  and  (irnlly  attacks  the  roots. 
The  grey  ci  luur  a^^L  njcd  by  "be  vi.ihI  is  canicii  i'y  ihc  myce- 
lium of  a  paiasitic  fungus  not  )<!  compleSily  isolated. 
The  myceliom  is  varicote,  tepiifetou)',  and  i.imit'icd.  Its 
colour  passes  from  white  to  a  pale  yellow,  and  finally  to 
Imnrn.— On  ilie  geqgc^r  and  sliatigiaphy  of  the  coal 
hastes  of  Central  Ftaoce,  hy  M.  A.  Jnllett.— TheCaanbiian 
of  Ihe  Hcnnit,  by  MM.  de  Kouville,  Ddage,  andMigoeL 
The  anihon  have  rtccgnhcd  three  groups  te  the  Hcranlt  Cam- 
brian which  t^ev  pin«i«t<inally  name  Anlepaiadoxidian,  Para, 
doxidian,  .nrd  i'<is;par:'dnkidiai«,  COnetpondiBK  to  the  Long- 
m^nd,  Menevian,  atd  1'tcmsdoc  groups  rcspcclively.  In  the 
third  grovp, corrcrp-crding  to  the  Tremadoc  stales  and  Lingula 
flags,  ttactsol  I  ir^ut;t^  have  been  found.  An  importantfsct 
coDceining  >l.c  siiatigrrphy  of  the  country  has  been  discovered 
in  ccitain  invcisicn*  caicndipc;  over  neat  lengths,  unaccom- 
panied hf  any  Indication  of  vicTant  dklocation  ornpture. 
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THE  PURl.IC  HEALTH  LABORATORY. 
J'tAlic  Health  Laboratory  Work  ,  I  nr>'  R.  Kenwood, 
M-fi.,  D.r.li.,  F.C.S.,  including  Metbods  employed  in 
Bacteriological  Resenrel),  with  Special  Referenceto  the 
Kxanninalion  of  Air,  Water,  .im!  F.uid,  contributed  by 
Robert  Coyce,  M.U.  Crown  Svo.  pages.  (London  : 
H.  K.  Lewis,  1893.) 

AN  organt<ied  laboratory  for  the  i>r.iriicnl  instru  tion 
of  suidcnts  of  hygiene  is  a  cor.iparanvcly  novel 
creation,  the  demand  for  which  ha*  principally  arisen 
in  omnection  with  the  vaiious  diplonis  in  Public  Health 
(  O.P.H.)i  which  are  now  eagerly  sought  after     those  of 
the  younger  generation  of  medical  men  who  contemplate 
the  possibility  of  beco!janj4  it  some  future  time  candi- 
dates for  appointments  as  medical   officers  of  health. 
Probably  there  are  many  persons  who,  whilst  having  a 
0«»enl  aequainianco  with  the  studies  which  are  pursued 
in  ordinary  scientific   institutions,  are  yet  altogether 
ignorant  of  what  is  being  done  in  these  public  health 
laboratories,  which  have  grown  up  within  recent  years.  A 
glance  at  the  table  of  contents  in  the  work  before  us  will 
mt  onoe  reveal  what  a  wide  and  varied  field  this  subject  of 
public  heilth  is  m.\  Ic  to  cover,  including  as  it  does  the 
hygienic  analysis,  of  air  and  water,  the  examination  of 
food  (millc,  butter,  cheese,  com,  bread,  meat,  alcoholic 
beverages,  mustard,  pepper,  sagnr,  coflie^  chocolate,  tea, 
and  tinned  provisions),  together  with  the  "methods  em- 
ploycd  in  bacteriological  research,  with  special  reference 
to  the  examination  of  air,  water,  .tnd  food."   Tlut  this  is 
a  verycomprehensivtpfOxramme  will  be  admitted  by  all, 
whilst  it  is  equally  patent  to  the  initiated  that  it  is  one 
which  it  must  be  extremely  difficult  for  a  single  teacher 
to  conscicnii  nisly   undertake,  involving,  .is  it  doc-;,  :in 
adequate  knowledge  of  the  most  miscellaneous  subjects.  I 
Inasmuch,  however,  as  the  ground  coveied  is  mainly  of  a  I 
chemical  nature,  it  is  obvious  that  the  methods  of  work  ' 
prescribed  most  be  such  as  shall  recommend  ihcmschxs 
to  chemists     hi  this  cunncciioii  it  is  interesting  to  note 
that  the  student  is  supposed  to  present  himself  at  the 
public  health  laboratory  without  any  previous  know- 
ledge of  practical  chemistry,  at  any  rate  as  far  as  quan- 
titative methods  are  concerned.    Thus  he  has  even  to  be 
initi.ited  into  the  mysteries  of  such  simple  contrivances 
as  the  Bunsen  burner,  the  pipe^y  triaqgle,  and  even  the 
homely   pestle  and  mortar,  articles  with  which  we 
should  have  svipposed  that  most  Bonrd  School  children 
of  the  higher  standards  were  now  acquainted. 

The  firjt  and  largest  section  of  the  book  is  devoted  to 
the  subject  of  water  analysis,  the  practice  of  which 
appears  to  form  the  point  dt  r/tittanee  of  the  hygienic 
T.ibor.itory.  For  the  iiiforin.ition  of  those  who  have  not 
bad  the  btnclu  of  receiving  their  instruction  in  such  a 
laboratory  we  will  cite  n  few  examples  of  the  practical 
methods  which  appear  to  be  in  vogue  there.  Chemists 
wUi  be  bterested  to  learn  that  in  using  the  balance  the 
weights  should  be  adjusted  until  "the  index  re-its  abso- 
lutely in  a  central  and  vertical  position ' "  In  determining 
the  total  solid  matters  in  water,  the  eoly  drying  of  the 
vesidue  obtained  hy  cv.^poration  which  is  odvocatod  il 
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to  place  the  dish  containing  il  "  for  a  few  minutes  in  the 
water-oven,"  and  even  this  appears  to  be  regarded  as  an 

almost  cvrcq^ivf"  rf-fiticmen*,  for  «  c  are  also  irfnrmcd  thai 
"  when  recuuise  u  nut  had  to  ilic  waicr-ovcn,  ilie  iindei- 
surface  of  the  dish  must  be  always  carefully  wiped  dry 
before  the  dish  and  its  contents  are  weighed."  Such  in- 
structions might  have  been  allowed  to  pass  had  si>me 
apolo^'v  been  made  foi  tl.c  necessarily  rn  dc  work  ..hsne 
to  be  expected  from  public  health  students,  but  when  a 
little  further  on  we  are  informed  that  the  lime  involved 
in  the  evaporation  of  100  c.c.  of  water  is  liable  to  introduce 
error  through  loss  of  organic  matter  in  the  water,  and 
through  the  a<  (  ess  uf  s  impended  matter  fiom  the  air,  it 
is  obvious  that  the  writer  is  under  a  wholly  false  impres- 
sion as  to  the  degree  of  accuracy  obtainable  by  the 
methods  he  describes. 

For  the  estimation  of  organic  matter  in  water,  the 
author  has  teco-irsc  princi]>al]\-  tn  the  i'l  t  ailed  "al- 
buminoid ammonia  "  process,  but  since  the  adaptation  ol 
the  Kjddahl  method  to  water^anslysisby  Drown,  there  is 
now  no  rca^^n  why  even  in  ^  poorly  equipped  laboratory 
an  accurj-ic  determination  of  the  total  organic  nitrogen 
should  not  be  made,  in  addition  to  that  of  the  variable 
fraction  of  this  ingredient  which  mokes  its  appearance 
on  distilling  the  water  with  alkaline  permanganate.  The 
author  describes  the  combustion  process  for  organic 
carbon  and  nitrogen,  but  as  somethmg  entirely  beyond 
the  sphere  of  the  puUiC  health  laboratory.  The  de- 
scription given  of  this  prooesa  would  not  appear  to  be 
derived  from  personal  experience^  whilst  the  suggestion 
that  carbonic  oxide  is  prodnred  in  the  comhustion,  and 
volumctrically  measured  in  the  subsequent  gas  analysif, 
indicates  but  a  very  imperfect  notion  of  wliat  a  satisfac- 
tory combustion  with  oxide  of  copper  siwuid  accomplish. 

We  hardly  think  that  the  author  has  been  successful  m 
y;:vin;;  a  lucid  exposition  of  the  im[>orlant  and  iniu  h  vexed 
question  of  the  activity  of  water  on  lead,  for  the  statement 
that  this  activity  "  is  favoured  by  dthernetttrality  or  alight 
alkalinity  of  the  water  (acidity,  however,  is  even  more 
important,  since  it  aids  the  power  of  the  water  to  carry 
the  lead  in  solution) ''  is  surely  a  soiucwliat  circuitous  way 
of  saying  that  the  lead-dissolving  power  of  many  waters 
is  still  wrapped  in  much  obscurity. 

lin.  in  the  description  of  the  preparation  of  norm.»f 
soliitions  fur  volumetric  analysis  we  read  ;  "  The  nunibei 
of  grammes  of  the  reagent  ore  weighed  out  and  dissolved 
in  a  litre  of  water,"  an  inaccuracy  which  is  repeated  on 
the  same  page  in  the  statement  that  a  normal  solution  of 
hydrochloric  acid  is  one  consistinj;-  of  "  36*37  gmsi.  of 
hydrochloric  acid  to  a  Uirc  of  distilled  water." 

In  the  chapter  on  coal-gas  we  are  surprised  to  hear 
that  the  average  gas  supplied  by  the  London  companies 
contains  3  'per  cent  of  carbonic  acid :  in  all  the  pub- 
lished analyses  of  London  coal-gas,  and  there  are  manyi 
although  the  analysis  only  of  Heidelberg  gas  (!)  is  re- 
corded in  the  work  before  us,  carbonic  acid  is  either 
absent  altogether  or  only  present  in  small  tiaces,  for 
the  gas  managers  are  well  aware  that  3  per  cent  of  this 
ingredient,  so  prejudicial  to  the  illuminating  power,  would 
entail  great  expense  in  bringing  the  luminosity  of  the 
gas  up  to  the  parlianMotaqr  standard. 

NMwithitanding  aome  shortconings  of  this  kind,  the 
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book  is,  on  the  whole,  convenicatly  put  togtihci  for  the 
purpose  it  has  in  view,  viz.  the  instruction  of  the  pab(tc 
butth  student  pr.'^ing  for  auuniaation,  for  whoie 
benefit,  indeed,  seou;  of  tbe  etmplert  nt  actually  f«r* 

nished  «  i;h  schemes  of  analy-iis  Jirecling  him  how  to 
make  cbc  best  use  of  bis  time  lu  ihc  examination  rooixL 

ButAkhough  this iMnk  may  be  well  adapted  to  the  re- 
qalreotHrts*  suchas  tbey  are,  of  ihe  public  bralth  studmt, 
we  cannot  help  thinking  that  the  -examples  -we  have 
cited  arc  alone  sufficient  tn  indlcAie  tiie  tjiulebirAbiUiy  of 
what  is  in  reality  a  very  ditiicuit  bcaucli  ot  applied 
chemistry  being  taught  outside  the  precincts  of  the 
chemical  Uboratoiy.  in  pUeos  where  really  accmale 
chemical  urork  is  not  contianally  in  progress,  there  must 
always  be  a  teiidcnry  for  n)iii;h  a:iJ  ready  inethi);!s  of 
atialysis  to  creep  in  unchecked,  wah  the  inevitable  reiuU 
that  a  number  <rf  Inperlactly  trained  persons  are  sent  out 
into  the  world  to  undertake  whal  ought  to  be  regarded 
as  highly  responsible  work.  It  is  one  of  the  most  glaring 
anomalies  of  our  fin  <;V  ,V  civilisation  indtci",  ih.it 
whilst  but  few  educated  peuons  ««ouid  think  of  uking 
aventfae  sinpleat  aNdioal  remedy  oxeepting  under  the 

advice  of  n  d  ilv  q.i.iUfied  practitioner,  such  important 
questions  as.  tiie  water  supply  o  a  community,  the  de- 
tection  of  pernicious  adulterations  in  articU  .  ol  linly 
caaawmption,  and  the  like,  ate  freipteoiiy  entrusted  to 
persons  who  cannot  fumisli  a  shsed  of  satisfaetory  evi- 

ileni;i?  tb.»'  thev  po^se-;'-  t'n-  iieceL-sirs  .iniinmcnt-.  fir  the 
per forniaacc  of  such  rc^tjariijble  tiuliCi.  It  is  dcepK  lu 
be  deplored,  in  the  intercits  of  the  community,  that  the 
Institute  of  Chemistry  has  «ot  hitherto  uuxaedcU  in 
adequately  illookinattn?  tte  public  on  these  matters. 
Thus,  whilst  the  Insiitutc  h.Xi  d  jiic  much  \\\  [iresci  ;;);nj; 
educationai  curricula  for  the  profo.^iuu^l  cliemist,  and  in 
(ubmilting  a  smnbsr  of  candidates  to  severe  examina. 
lional  test«,  it  has  so  far  secured  but  little  recognition 
for  its  Kcllowis  from  the  Reneral  public,  who  cerUinly.as 
.1  rule,  c!  )  not  distinguish  between  llicm  and  tl«  Fell  j  a  ^ 
of  the  Chemical  Society.  In  thi*  connection,  iiidecd,  i 
it  cannot  be  auilkiently  baprened  on  the  laity  tluit  the 
t^hcmical  Society  is  open,  and  in  our  opinion  lightly,  to 
all  comers  wkn  art,  or  pruftss  Ui  be,  mttrettett  im  cktminl 
siienu-,  :ind  ili;it  its  fellowship  no  more  implies  capacity 
to  perform  chemical  work  than  feilowthip  of  the  Royal 
Geographical  Soctety  indicates  any  fitness  to  accompany 
Mr.  Stanley  across  Central  Africa,  or  Dr.  Kaniea  (o  the 
Pole. 

In  conclusion  we  would  point  out  that  this  type  of  book, 
embracing  as  it  does  a  number  of  heterogeneous  subjecu 
prpptred  and  bailed  down  into  a  sort  of  jelly  for  tbe 
p.ii:ii'ercd  palate  of  the  modern  .t  i  lcnt,  rn.illy  raises  a 
very  important  issue  in  conncctwu  .v.di  tin;  much  talked 
of  technical  education  of  the  d.\y.  We  perceive  in  the 
recent  devdopmeots  of  such  education  a  more  and  more 
marked  tendency  towards  superficiality  ;  year  by  year 
courses  of  instruction  are  m\de  shorter  and  m  -c  com- 
posite by  condensing  primary  subjects  into  a  i  jrui  sup 
poaed  to  be  adapted  to  the  requirements  of  particular 
bodies  of  men.  All  over  tbe  country  we  fiud  teachers 
undert.ikin^'io  provide  a  smattering  in  a  number  of  dif- 
fcrcnt  su'ijecfi,  and  a  graivtri^  tlijlaste  on  t'l  ■  of 
students  to  devote  lime  and  attention  to  the  deeper 
study  «f  individual  sciences.  In  such  a  subject  as 
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Public  Health,  the  proverbial  danger  of  a  little  know- 
ledge is  particularly  menacing,  and  we  are  strongly  of 
opinion  that  the  student  of  this  important  subject,  if  he 
is  to  be  properly  trained,  should  receive  the  chemical, 
!)io!o;;ical.  ,ind  medical  instruction  invo'ved,  fn>rii  .1 
tiioroLigh  chemist,  a  competunt  bial>>gut,  aud  a  loiiy 
(|uali5edmedicnl  man  respectively,  instead  of  imbibing 
only  the  viowa  of  a  eingk  teacher,  nrho  whilst  psetos* 
kig  a  number  of  nlbjeEls  ia  pnibably  of  but  IndKtoeni 
eminence  in  any  one  of  them. 


THE  ARCTIC  PROBLEM. 
The  ArtHcTrabttm  and  Narratht  tt/ike  Peary  R^iifj 
ExpeJitiiin  of  the  AcadL-nty  -if  .WUural  SiUtues  of 
P luLtdelphia.   By  Ai^gelo  Uedptin,  leader  of  the  Peary 
Helief Expedition.  8vo,  pp.  165.  (Philadelphia:  £oi»' 

temporary  P  ublishing  Co.  l8«J3.) 

PROi\  iitlLl  RI.V  devotes  almost  half  of  his  little 
book  to  thcnarrative  of  the  voyage  of  the  KUe  to  the 
relief  of  Peary,  a  narrative  «hich  he  invests  with  lively 
intcteat,  despite  the  fact  that  it  faaa  been  antieipated  hy 

the  wrilit\gs  of  his  subordinates.  The  record  <i^wt\  a 
very  clear  account  of  the  voyage,  and  some  adniiraUe 
descriptions  of  Arctic  scenery,  supplemented  by  |dimo< 
graphic  rcpioductMus  .printed  tn  two  tints,  with  a  very 
realistic  eflect  Perhaps  tbe  roost  intensting  chapter  ts 
■.h:i(  \ :  '.ril  to  the  ii.iturrilist  of  Pear\  *b  p.irtv,  Mr. 
\  eiliutiJ,  w  hn  mystci  iouiiy  disappeared  Just  betotc  i-be 
lime  fixed  fi  i  leiunung  home.  A  large  number  ofeaco 
from  the  KiU^  a&  well  as  Eskimos,  proseoutad  a  mimic 
search  for  several  days,  with  the  result  that  feotptints 
.iiid  biti  of  paper  were  discovered  on  .t  ■.,I.ic'.cr.  niovcments 
oa  '.'.Inch  uurc  m^uie  difficult  by  titc  extremely  rough 
cun'Ii-.ii>M  of  the  ice.  The  natural  infercaoe  b  that  Mr. 
V'erhoeli,  being  alone,  bad  fallen  into  a  crevasse  atul 
pcriebed  these,  and  in  this  belief  the  search-party  re- 
i-.itncd  .\  niiirc  romantic  e.xplanation  i>,  hciwever, 
given  by  some  of  his  relatives,  who  believe  that,  en- 
amoured of  the  wild  life  he  had  been  leading,  Jdr. 
Vethoeff  deliberately  stayed  behind  with  tbe  object  ef 
making  further  explorations  on  his  Own  acconnt.  Faint 
though  the  hope  1-.  w'c  could  wish  it  to  be  true,  ikI  tli.it 
when  Lieutenant  Peary  approaches  his  farthest  north  iu 
tbe  new  venture  oa  which  he  is  now  embarked,  he  may 
find  his  old  companion  awaiting  him. 

The  more  important  half  of  the  book  under  consider- 
ation is  I'rof.  Iledprin's  clear  and  logical  re-statement 
of  what  be  aptly  terms  the  Arctic  probiem.  iiis 
language  is  ftcqnemV  more  perfarvld  than  is  naeal 
amongst  scienlibc  writers  mi  if.i:  side  of  the  .Atlantic,  but 
his  ar^'uments  arc  so;in  i,  iii  i  lus  conclusions  cautious 
and  reasan.ible.  The  discussion  begins  with  a  s«m- 
mary  of  three  expeditions  intended  to  statt  this  susuncr 
on  "the  old  trail"  in  qeest  of  tbe  highest  latitude. 
On  Nanscn's  project  he  wisely  s  1'  =  little  bejond  stating- 
the  evidence  for  a  trjnfipolar  s  urrcjii,  .and  echoing  the 
universal  coafideri'  c  n  liie  g.ULant  .Norsemaji's  plucJc 
and  perseverance.  Nanseii  hopes,  as  our  readers  as« 
asvare,  to  approach  the  pole  from  tbe  aetghboerbaod  of 
the  New  Siberian  Islands  in  I  n,.;';. u!e  i  if  E. 

rhe  £kcall  CKpeditioo,  also  a  Norwegian  .projca,has 
scarcely  been  heard  about  in  Eecape  ;  in  fact  tbe  only 
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other  reference  to  it  which  has  come  under  our  notice  is 
a  somewhat  vague  allusion  in  the  anmal  address  on 
fi^ographical  progress  at  the  Paris  Geograpliical  Soritty. 
£krQU  iatendcd,  says  ProC  H«Upria,  to  start  in  June,  and 
travel  northwaid  from  Cape  Mohn  in  S|iiulieifi  (abant 
lnTi^tTi?r  20°  F.'j,  the  feature  of  hi?  p^:fyedition  being  the 
uie  ui  A  composite  structure  cipj.Ljle  of  use  as  boat  or 
sledge,  according  to  the  surface  M-hicb  has  to  be  travelled 
over.  This  project  is  shown  to  be  at  least  uastisisf  tory, 
the  risk  of  damage  to  the  sledge  (or  boat)  being  too 

great,  uUhough  the  route  to  the  north  is  >in  extiemcly 
snitabic  one.  Wc  do  not  know  it  i.kroll  has  set  out. 
The  third  expedition  is  that  of  Pe«ry,  who  is  aJraad)- 
tn-  rouU,  and  ioteads  to  work  northward  over  the 
ftqaen  siuface  frmm  the  nonh  caast  of  Gceenland,  where 
he  dkl  tttch  brilliant  service  in  1892.  Of  the  surccs? 
of  this  enterprise  I'rof.  fleilprin  is  confident;  whether 
the  Pote  is  reached  or  not  he  thinks  th.it  Peary  has  the 
bat  dMOca  vS  breaking  th«  record,  and  attuning  a 
higher  latitude  than  any  of  ins  predecessor*. 

Against  the  common  pica  that  polar  exploration 
having  baffled  the  best  endeavours  of  men  whose 
heroism  is  beyond  praise,  any  futinc  cfibrtisonly  waste 
of  life»  Prof.  Ueilprht  urges  the  incontrovertible  fact 
that  in  travel  the  abnost  impossible  of  yesterday  is  the 
<  rii-y  K  C  itnplishment  of  to-nn  :  ri)«-.  H'-  rem. uks  that 
the  ascent  of  M  int  Ilianc,  at  first  a  feat  that  made  a  man's 
reputation  f»r  life,  is  now  a  common  tourist's  pastime, 
while  he  might  have  added  that  Spitzbcr^n,  foimerly 
ranking  as  scarcely  accessible  Arctic  land,  is  now  within 
the  reach  of  cxcurAi      -tf  .in,(.-:  - 

As  to  the  be>t  route  to  ttie  Pole,  he  agrees  that  no 
expedition  need  waste  its  ;>trcngth  again  on  Smith's 
Sound,  and  he  criticises  with  some  severity  the  con- 
clusions of  the  Royal  Geographical  Society  twenty  years 
.i:;<>  l)<:fi)re  despatch  I'l  liiL-  A'l-rt  and  DisuKvry.  The 
region  north  of  Spitzbcrgcn  where  Parry  attained  &2  4i' 
in  1(37,  only  forty  miles  short  of  ihe  point  to  which  steam 
and  the  scientific  advance  of  half  a  century  enabled  the 
best  ccpiipped  expeditions  to  reach  throu^^h  Smith's 
Sound,  certainly  appears  the  must  hopeful,  and  it  is 
that  in  which  any  new  expedition  on  a  Urge  scale  that 
may  be  planned  shonid  undoubtedly  make  an  attempt. 

Vi'ithoiu  much  novelty  in  argument  or  s'lhsvm  I'rof. 
iit.lijnn  has  set  forth  clearly  and  convinciiSjjly  ilic  iilaia 
issues  involved  in  the  Arctic  problem,  a  problem  which 
promises  to  be  much  before  the  publk  mind  for  some 
years  to  come. 


OVX  BOOJr  SHBLF. 

Vorlesiitti;  idt<r  Afitx-Mdl's  Theori,-  .'. /-  KUdiicitat  und 
des  Ltchlci.  Hy  Ur.  Ludwi^  Bolt/mann.  Part  I.  pp. 
139.    (Leipzig  :  Johann  A.  Baith.) 

This  is  a  most  interesting  introduction  to  Maxwell's 
theories  about  electromagnetic  actions.  The  whole 
queition  of  generalised  coordinates  is  introduced  by 
means  of  models  that  enable  the  student  to  make  a 
concrete  picture  to  himself  of  a  particular  case  of  sdiat 
he  is  studying  Some  people  may  pifefer  to  study  subjects  in 
the  most  general  form,  but  the  majority  find  very  great 
dUEcelty  in  working  out  any  advance  on  what  they  are 
taught  by  others  without  (he  astistanee  of  some  concrete 
case  1b  the  case  of  most  tadeau.  it  eartaialy  helps 
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tbxm  very  much  indeed  to  be  provided  with  simple  ex- 
amples. Models  may  often  do  even  more  than  facditate 
the  path  of  the  student,  they  have  before  now  pointed 
the  way  for  the  discoverer.  As  the  mathematical  part 
of  Maxwell's  theory  is  so  largely  an  application  of  the 
principles  of  j^encraliscd  coordinates  this  introdnction 
to  h  s  liieoty  is  eminently  interesting  .11;:  ^^uggestive. 
It  is  [icrlirips  more  suited  to  the  stair  <  f  si  icntific  de- 
ve'oprr.rri  nn  the  Continent  th.in  in  Ti;ipl.ii',ri,  Gennan 
arid  I  reii'Ji  electrical  ideas  had  been  so  bfjunci  up  unh 
C<?'.]l(inil •  .ukI  .\  ii[  -  ic  laws  of  action  at  a  r^i^t.-incc  that 
even  the  formula:  of  W  cber  and  C!nii"iins  which  postu- 
lated propagation  in  time  did  ni't  sl-  ikr  their  faith  in 
action  at  a  distance,  attracting  and  repelling  electricities 
at  ii  r  :rrcvits  md  polcs.  Even  yet  Poircan'  c;innijt  pel 
over  tl.c  (/■iclnmhbw  fntrndnti^n  of  elfrii'i^'atu  To 
such  itie.ts  :i  (;■,  n.iiijic.i!  f(;;uul.ilii>n  :-iif  li  1  ii  1  jUr.i.inn 
has  given  shouid  '^:;vc  a  new  direction.  The  whole 
[srocess  by  which  the  electric  current,  the  el- ctrification, 
the  magnetic  pole,  appear  as  generalised  coordinates  is 
brought  out.  The  onlv  objection  that  can  be  raised  to 
the  method  from  a  British  point  of  view  is  that  the 
method  is  not  drastic  enough.  It  panders  to  the  weak- 
nesses of  those  who  look  upon  the  electric  current  as  the 
important  thing.  It  almost  neglects  the  medium.  It 
does  not  emphasise  the  connection  of  electric  force  and 
displacement,  magnetic  force  and  induction.  It  doea 
not  go  even  so  far  as  Maxwell  in  formulating  a  theory 
as  to  the  nature  of  the  medium^  It  is  too  content  witn 
symbols.  It  introduces  the  propagation  of  the  action 
through  the  medium  almost  as  indirectly  as  Maxwell 
does.  The  forcaa  aod  the  displacements  should  be  the 
foundation*  of  deetromagnetie  theory  and  not  the  e<iua- 
tioB  in  generalised  coordinates 

2T  =  1.,  f,"  :  -M.  r,r,  -  r,r/ 

We  must  however  be  ctintcn'.  to  Ic  id  [  €■  i  Je  gently. 
Prof.  Hoh^.mann's  introduct;rjn  's  tci!  lir.Iy  move  in 
the  ri^ht  direction,  and  fhcie  is  every  le.ison  to  think 
th.t'-  tlif  (•!>-(-r:iiir-';  C.I  iiiir.  :uul  of  Prof,  llertz  art>  i:i;iidl)- 
turniiV:,'  tlic  cufrcnt  of  conlinenta)  study  of  cicctro- 
ma^nttiim  11.10  the  ri^ht  channel.  In  view  of  Prof. 
Hoi'.zmann  s  recent  interesting  remarks  on  the  value  of 
dynamical  models,  it  would  be  well  worth  while  trans- 
lating this  work  of  his  into  English  as  an  example  for 
us  how  ntndels  can  be  employed  successfully  to  illustrate 
a  difficult  subject.  It  is  only  of  recent  years  that  geo- 
metrical curve  plotting  has  been  popularised  as  a  method 
of  illustrating  and  facilitating  mathematical  investiga- 
tion!, and  ju^ctously  constructed  models  might  perform  a 
large  part  of  a  oorrasponding  service  for  dynamics  in  the 
future. 

G/oliii^r :  <iH  Etemetdetry  Mand-bcok,    By  A.  J.  Jukes- 
Browne.    (London:  Whittaker  and  Co.,  1S93.) 

VISWKO  as  a  rudimentary  description  of  all  branches  of 
geology,  Mr.  Jukes- Browne's  latest  treatise  is  highly 
commendable.  Its  :4''*  pages  contain  something  about 
everything  geological.  In  a  few  places  the  information 
is  rather  disjointed,  but  thai  drawback  is  inseparable 
from  an  elementary  work  of  limited  dimensions 
which  aims  at  giving  students  an  idea  as  to  the  wide 
scope  of  geology.  Of  all  the  branches  of  the  science, 
physical  geology  is  given  the  most  space,  and  rightly,  br 
It  is  the  division  which  is  most  intelligible  to  thegeaeral 
reader.  The  majority  of  the  ilhistnitions  arc  rather 
coarse;  neverlhelci-.'^,  they  are  usually  of  a  helpful 
character.  An  objectional  feature  in  the  text  it  the 
frequent  quotations  from  Geikic,  Agassiz,  and  Others. 
It  seems  to  us  that,  in  general,  quotations  should  only  be 
permissible  in  matters  upon  which  a  difference  of  opinion 
exists.  But.  on  the  whole,  the  book  is  a  good  one,  and 
will  be  useful  to  students  of,elementary  geology. 
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He<.it  tU  l<i  Gmrti/e  Exf'i'ritm  e  de  I EquiUbr{df:»  Liquiun. 
By  Bl.-iis«  Pascal.    (Herlin:  A.  Aflieraod  Co  ,  1893.) 

Thh  work  forms  No.  2  of  the  new  series  of  publications 
of  old  bno',cs  relating  to  meteorology  and  terrestrial  mag- 
netism, issued  in  facsimile  by  Prof.  G.  Hellnrtaail,aild  was 
first  printed  in  Tans  in  1648.  There  is  no  copy  of  the 
work  in  the  British  Jkluseuni,  and  Dr.  Hellmann  hat  only 
been  able  to  trace  three  copies,  two  of  which  areinParit, 
and  one  10  Bre&iau,  This  little  work  is  of  the  grealeal 
imporunce  10  tbc  bisiory  of  physics,  to  meteorology,  and 
pfayiicai  geogcapby ;  it  gives  tbe  fint  concliuive  proof  of 
die  prewiirc  01  tiie  aiiDotpbere,  and  putt  an  end  to  tbe 
doctriM«f  theA«rrwrtiw«ii<i.  Tbtefainout  experiment  was 
nude  nt  Clermont  Fenand,  aod  mi  the  Puy  de  D6n>e,  on 
September  19, 1648,  so  tbat  Pascal  lost  no  titne  in  making 
hit  discovery  public,  but  it  it  not  generally  known  t]»t 
any  account  had  been  Issued  prior  to  the  publication  of 
the  Trnitei  tie  t Eqmilibre,  printed  in  1663.  The  vroric  is 
prefaced  by  an  interesting  introduction  by  Prof  Hellmann, 
m  which  he  refers  to  the  doubt  which  exists  whether  the 
uk'.v  f<(  (iic  f-\;)'jriment  was  taken  Un-.n  [>r^r.ir;c5.  The 
l.iUtr  h.ii  Lv\|)f (.■■j^ty  assertci.l  this  ;o  Ije  \\\<:  c.i^e,  in  two 
Intcfi  M.iteil  \\.r.r.  11  .ini  Au(^'.:^l  17,  I'>4'j  ,  addrtsserl  :o 
( '.ir<  .1. 1.  .ir.<l  the  fact  that  Pascal  never  replied  in  anyway 
to  I  lie  I'  't'  rs  in  quettion,lua  induced  many  wriiert  to 
adopt  this  view. 


LETTERS  TO  THE  EDITOR, 

\Tht  Rdiiitr  Jett  ntt  AM  kimutf  rafcmsiM* /vrtpinimi  «r> 
fraud  by  kh  tmtufmitHts.    tfnlktr  tarn  kt  miidnimit 

i#  rtlurn,  <f  <o  corrtspend  wilh  the  ■writtrs  of,  rtjt<ltd 
mtnuurtf'tt  inttndtd far  this  or  any  otktr  pariof  Natukb 

A^VHolite  iidiktn  rf  arifiiyifU}  tpmmunii  JUi'ni.] 

The  Organisation  of  Scientific  Literature. 

I  HAVE  followed  the  corre«|>on<lrnce  in  yoor  coionB*  on  tbc 
letMioo  of  (he  organiuiion  of  icicniific  literature  wilh  very 
keen  Mltcreil,  and  should  nteem  it  a  favour  to  be  allowed  lo 
add  a  few  rcmaikt  to  what  ha^  bren  said.  There  are  two  ways 
in  which  the  present  disorganisation  might  be  dealt  with.  The 
fint  i»  eiempSiftrf!  in  f'rnf,  linnr.cy's  "  S'-i-ir-hnok  nf  Science  "  : 
that  is  to  ^iv.-mpi  |iTrivicl<_-  .1  I,?)'  tn  ( 1 1 «  |lre^e^l  Cinnplcx  '.■atc 
of  affairs  in  lorin  yearly  ^lislr.iLts.  But  c«en  supposing 
itiiv  year  h'l  ik  rn/aluahle  as  it  i  «ct  ;  comprehensive,  which 
It  ad!uk(tc4iy  is  nui,  of  what  ate  would  i(  he  '.n  the  many 
workers  who  have  neither  the  time  nor  the  opij  iitutiii  y  i<>  '.jjend 
hoiit*  in  first-class  libraiies,  nor  the  mean*  to  buy  even  a  toler- 
able number  of  the  innumerable  magaainMi  joutnalii  reports, 
Sic*,  dealing  with  their  >>pecial  subject. 

This  Infinite  nultiplicity  of  pnbtication  It  the  root  of  all  the 
tfll.  snd  "Free  Lance**  itrilkes  at  llhard  and  wctl  hi  his 
pamphlet  on  the  orgtabalion  of  icieDce. 

Thli  bringti  us  to  the  second  method.  Aipointcd  out  by 
"  Fret  T.riiici',"  the  only  true  solution  of  the  difficulty  is  that  in 
tach  c<  un'r)  each  subdiviiinn  of  science  should  have  its  one 
central  and  accredited  journal  in  which  all  papers  on  that  subject 
worthy  of  publicniion  should  lie  published.  In  fad,  a  Central- 
iiation  of  |iu)>lisliing,  with  as  much  decentralisation  of  scientific 
meeting  as  the  iniellectual  wantsof  the  c<^untry  may  need. 

Were  thi-  cnri'litir-'fi  fif  thircs  rc:i!t- i-rl,  then  by  consulting  one 
iir  iw!  in  vmU  <: uMiiiy  \  specialist  might  easily,  and 

comparai  ivrly  \ .  U'-r^,  liini*ell  iibrea^t  of  current  work. 

In  addilioi  ,  in  .irjM;il  imlcv  or  indexes  of  the  books  |;ul  limbed 
in  the  vari'.UH  itci'.iiiuiicnu  uf  science  and  in  varimw  i^.i-.mi  rie-', 
would  render  very  great  tervice. 

Rriefly,  and  in  conclusion,  my  view  of  an  iJcal  oigar.i»alian 
of  scientific  literature  is  soniewnal  as  follows  : — 

(1)  In  each  country  one  central  and  accredited  journal  for 
each  braocb  «r  sNbdlvMM  of  sdcnee. 

(2)  .\a  intaratllenai  bnean  vofkiac  HMWwhat  at  Ibllowt  :— 
(«)  In  etch  GOBBlry  the  (•)  pepeis  JB)  books  sad  psmphteti, 
pablhihcd  in  that  comlry  to  m  tfaairacted  or  IndexM  by  well- 

ehl  nwn.   (t)  The  several  countries  to  exchange  abstracts. 
Finsilyi  each  coantry  to  translate  the  other  abstracts  and 
ICMS  inin  its  own  Innguage,  and  peUish  thcse  tloOg  With  its 
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own  abstracts  in,  say,  qoartetly  or  m^mihly  volu  ne«,  daisiSed 
and  sahdtsMedlbr  each  sdence ani  hisnch  of  ■  :  -  ^ 

In  the  ewe  cf  tach  ao  internslioMl  hnseaa  piuwini;  tmpcae- 
ticabie»  then  each  joomal  o^eht  abitnct  the  work  done  in  H 
departSMnt  in  other  eovntties,  after  the  adaiiahle  msnnrr  tt 
the  Chemical  Society. 

It  is  to  be  hoped  that  the  British  Association  tbit  year  wiZ 
take  up  the  question  serioBsly  and  in  its  widest  aspect.  Thoe 
is  00  a«e  organising  one  pwtioa  of  tdciKe  and  leaving  tkc 
reaoainder  in  disoider.  F.  G.  OoVtUkSi. 

AnboMC  Tenaee,  Ifalywond,  Co.  Dotm,  Anpttt  nS. 

>f  .  F  RAL  of  your  correspondent.';  have  called  attention  to  the 
importance  of  fJi^triVmting  copies  of  papers  in  quartern  where 
they  are  likclv  to  be  read.  It  may  therefore  be  wcT.  i  i  em- 
pliasiM  itie  f.ict  ;tiat  'he  Phihst^fikictil  Afani:'"'  'cia-«»  t-> 
i  jpjily  ^-'.j.';/;/,  f<     copies.      \Vli;ri   i.li:>  f-i^.  i  :  tf>,l,  1 

liii^ik  mo^l  peiiofti  wili  that  il  n  ra.l'icr  3n  u[iUu::i£ic&sIike 
proceeding  to  pay  tbe  PhiUsophiiiil  for  separate 

copies,  when  they  can  be  obtaiaed  for  nothing  by  oooiaiunicatin^ 
ihepaper  to  a sodsty. 

The  "fall  pahliealion  of  .  .  .  papers  of  thesoclelie*.  &c-," 
as  recommenoed  Iqr  Mr.  Trattsr,  wmM  be  an  Infriogemetst  of 
copyright,  and  woold  lead  to  the  Physical  Society  beeoiBisic 
m  re  closely  acquainted  with  the  Bysteries  of  tbie  Cbanoety 
I  i>vi.:o»  than  its  membeis  woatd  probably  desire. 

The  Physical  Society  is  a  yoant:  and  precocious  one,  and,  ta 
conjunction  with  its  partner,  tin-  /'■;;  ■  ■'f'hkal  A/a^a-.tHr,  would 
doub  less  like  to  obtain  a  monopoly  if  m.ithemttica!  papers 
except  those  strictly  denominated  fiir,\  nhich  i:  J  -c,  n  ■  care 
!i!ioat.  Ri'.t  i"s  le;;iiim»te  sphere  of  aaion  is  t.s/*^ttm^nij/  mmd 
j/'f-'wJ  ^.  ifrt  e,  arj  1  if  it  >ii  i  disposition  to  poach  upott  the 
ptf-erves  if  i;--  neighbours  it  cannot  fail  to  excite  hostility. 

I  •!  >  not  see  w.f  objection  to  the  word  "physicist," the  literal 
meaning  of  which  is  "  nattttaliat " }  but  is  not  the  word 
"scientific"  BOK  appro^fialc  to  this  discussion  titan 
"  physical "  ?  A.  B.  BASSEr. 

Hotel  de  Rnssie,  Ens,  GerBany,  SepMBbcr  3. 


Drought  and  Heat  at  Sbirenewton  Hall  In  1893. 
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Since  March  i,  xiiAyy^  without  rain. 
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Ttnpttature,  So'  ind  above. 
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Most  of  Ih*  rain  fell  in  ihiindersiornrn,  but  their  .irea  wa» 
limited  ;  the  atuoun'.  in  lhat  of  June  15  within  5  miles  of 
place  is  an  example  :  — 


Caldicot  Hall 
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Wire  woods  Green 
Shireoewton  Hall 
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Itlon  Court    I  -50 

I'lercefield  I'ark   i  79 

The  Mount,  Chepstow      1  96 
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in.  in. 
was  >-6 ;  of  tills  i'4  fell  from  isih  to  Mih. 
„  I't      „      I  o  l<ll  on  tsih. 
,.  1'}  I 'I  UU  from  io<hlo  15th,  and 

I  o  oo  iBih  mai  i^tb. 
„   I'S  I'jfalloa  itl  to  jrd.and  o'6 

uD  loth. 


Thus,  nf  the  total  rainfall  (97),  7'l  inches  fell  on  I7,da}s  out 
of  the  I70tia)'>.  Oa  .\ag\xn  9  there  was  no  rain,  but  more 
lightning  than  I  h.id  seen  since  the  memorable  storm  of 
August  9.  l!^43.  It  commenced  at  9  p.m.  and  lasted  five 
hours.  From  very  frequent  counting  there  could  not  be  less 
than  10,000  tla>hes  (the  estimate  was  11,540).  For  three  hours 
the  moit  number  of  Hashes  in  a  niinulc  was  izi,  and  the  least 
39.  Before  the  storm  ol  June  15  the  titound  was  dry  to  the 
depth  of  ij  intihci,  and  this  1  inch  of  rain  only  penetrated 
2  inches.  1  he  long  intervals  of  drought  have  parched  the 
ground,  so  thai  we  are  still  suffering  from  wan:  of  rain. 

7'Ae  /J;v«;'4/  am/  Heal  of  1893. 

The  re>utts  of  an  ur.uiual  occurrence  like  the  present  season 
thow  as  clearly  ai  inslrume.iial  observations  the  cicrptional 
character.    \Vc  have  a  very  near  copy  ol  the  drought  ol  1868- 


1S70;  i.t.  Monmoulhihiie  is  repeating  what  in  1868-70  occurred 
in  Nottlnghain^hire.  Flowers  and  fruit  have  been  a  month 
earlier  than  usual,  their  period  has  been  of  short  duration,  and 
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insect  )>esls  have  t>een  very  great.  There  has  been  an  extra- 
ordinary abundance  of  apples,  peais,  plum<,  cherries,  goose- 
berries, currants,  field  mushrooms,  butterflies,  moths,  ftiet, 
caterpill.-irs,  cuckoo-spit  aphi-!,  iilugs,  and  wasp5.  The  tree- 
wasp,  which  rare,  has  had  many  nests,  and,  as  the  structure  ii 
not  generally  known,  my  son  has  taken  the  enclosed  photograph, 
which  clearly  shows  it.  1  he  tree  wasp's  nest  is  built  much 
earlier  than  that  of  the  ordinary  wasp,  and  eq'ially  large,  a  low 
bush  being  the  situation  usually  selected.  Nightingale* 
and  cuckoos  have  been  very  numerous.  Grass  is  now  being 
mown  for  hay,  and  four  to  live  acres  will  only  yield  a  tun, 
whilst  the  straw  of  corn  is  shoiter  than  ever  befoie  known. 
Trees  are  also  very  bare  of  leaves.  Water  is  scarce,  as  many 
springs  have  been  dry  for  some  weeks.  In  June  the  trees  and 
shnilts  were  as  if  vaintshed  from  extensive  lionejdcw,  which 
the  thunderstorm  cleared  away.  Strawberries  are  blooming  a 
second  time,  and  there  are  many  plants  seeding  lhat  do  not 
usually  seed  here. 

E.  J.  LowK. 


Som*  Recent  Restorations  of  Dinosaurs. 

U.NPER  the  above  title,  an  illustrated  article,  by  Mr.  U. 
l.ydckkcr,  appears  in  Nature,  July  27.  1S93,  p.  30J.  This 
purports  to  give  a  summary  of  what  has  recently  been  done  in 
restoring  certain  icmaikable  foims  of  extinct  iv|>tiles.  Must 
of  the  statements  made  are  cnricci,  but  with  them  nic  m 
number  of  serious  errors  lhat  may  mislea'l  readers  not  familiar 
with  the  subject.  As  the  restorations  given  are,  with  1  ne 
exception,  my  own,  and  represent  indirectly  several  year«'w(irk 
in  the  field  and  museum,  I  trust  you  will  allow  me  to  call 
attention  to  some  mistakes  in  this  article,  which  were  pei hap* 
made  by  Mr.  Lydekker  through  inadvertence,  or  from  his  not 
having  seen  the  specimens  described. 

In  the  introduction,  the  date  1878  is  given  for  the  first  of  my 
memoirs  on  Jurassic  Dinosaurs  ;  whereas  in  tlie  previous  year 
1  dcscii*><d  (l)  the  earliest  of  the  huge  Sauropodi  found  in 
America,  proposing  the  family  name  .\ilantosauridiE  for  the 
genera  Atlantosaurus  and  Apato-aunis  ;  (2)  various carnivnrous 
Dinosaurs  of  the  present  order  Theropoda,  including  the  genera 
Allosaurus  and  Dryptosaurus  ;  (3)  the  Stegosauiia,  represented 
by  .Strgosaurus,  the  first  American  genus  of  the  group  ;  and  (4) 
several  small  f  >rm*  of  true  Ornithopoda,  including  Nnnosaurus. 
The  family  Atlantosaurid.x,  the  sub  order  Stegosauria,  and  the 
genera  here  mentioned,  were  thus  establishe<i  by  me  in  1877 
in  the  Ameruan  ^Jtirnal  of  S<itH(t,  vol.  xiv.  ;  a  small  matter 
in  itself,  but  the  beginning  of  a  long  investigation. 

The  first  restoration  given  by  .Mr.  Lydekker,  Fig.  I,  i»  that 
of  my  Drcntjiautut  tx<t!iUi,  reduced  Irooi  .in  outline  >keicb 
published,  as  stated,  in  August,  1883  ;  but  no  reason  is  assigned 
for  not  using,  especially  in  a  nummary  of  recent  work,  my  mure 
complete  restoration  of  1891,  which  include*  the  results  ol  much 
additional  study.  This  figure  represents  a  t)pical  member  of 
the  order  I  have  called  Sauropoda,  but  in  the  text  the  name 
tised  is  Saurop>ida,  a  much  more  comprehensive  term. 

The  second  restoration.  Fig.  2,  called  "  A  Carnivorous  Dino- 
saur," is  said  to  have  been  reproduced  from  my  figures.  Thi* 
must  be  a  mistake.  It  is  evidently  printed  fiom  one  of  my 
(lUhi's,  and  is  certainly  used  without  aulhoiity.  Moreover,  the 
name  I  gave  to  the  animal  represented  (CfirA';<i«/tt/ «ii//fc<-»M) 
is  not  even  mentioned,  but  it  is  incidentally  stated  that  my 
genus  Ccratosaurus,  based  on  this  unii|ue  s)M:cimen,  is  insepar- 
able from  the  Kurapean  Mcgalosauiu-'.  'Ihii  statement  could 
not  be  fairly  made  by  an) one  familiar  with  the  type  specimen* 
of  the  two  genera,  or  even  with  tbe  literature.  Only  a  tew 
authentic  remains  of  MegaIo«auius  aie  known,  and  I  have 
studied  all  the  important  specimens  with  care.  There  is  no 
evidence  that  the  skulls  are  identical  in  the  two  forms,  and 
much  against  it.  The  plano-concave  cervical  vertebra: of  Crra- 
tosauru',  unknown  in  any  other  Dinosaur,  are  radically  different 
from  the  convexo-concave  vertebra;  of  Mcgalosauru*.  The 
complete  co-ossification  of  all  the  pelvic  elements  of  Cerato- 
saurus  is  another  distinctive  character,  and  the  union  ol  the 
metatarsals  also  is  important.  An  elementary  knowledge  of  ihe 
stiucture  of  Dinosaurs  is  quite  sufficient  to  show  any  aii^tomi»t 
that  the  two  l>elong  to  genera  widely  different,  and  to  indicate 
for  them  distinct  families.  Additional  remains,  obtained  since 
Ceratosaurus  was  described,  have  in  great  part  removed  the 
objection  that  the  co-ossificatioa  mentioned  may  have  been 
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pidnloKical  My  i«rt«ratioa  will  be  found  in  tiM  Ameiteaa 
Jtmrmal  SititHtt  for  October,  and  in  tlw  G«Avii«/ 
Mjguime  far  April,  1893. 

'  'fii*  tUrd  ficore  giv«n  bjr  Mr.  Lydeklter  is  a  radnoed  oopjr 
mf  raatontioBof  A<3;wMtfnrj  Mit?H/a/«<,  publiahed  in  Aagait, 
tSgt,  Tbi*  reptile  be  calls  Hfrnirov-hn*,  Rtving  tha(  name 
priority  over  Ste^ot.Turos,  bat  wiUMut  citiil);  any  authority  for 
MCh  o  ttatetneni.  A  sioele  reference  to  the  literatare  would 
have  proved  this  to  V"?  s  mi«inke,  Sdnjo^aurus  wai  pisWi^he  l 
by  me  in  1877,  as  a  j  jvo  s-a'c  !  (  ^i.  :;>;  yoitrna!  c;  S^u-n  y 
(J),  vol.  xiv.  p  <;i  ji,  «  li  If  till  n  unr  1 1  vi'siropluii  was  given 
by  Cope  in  |S;S  .lm:ri,  ,;„  .V';/" •  ■)/(  r/,  vol.  xii.  p.  llJS). 
Another  error  >j|  K-.i  i  ii|vjrr.\ncv-  is  in  rrjLird  to  the  specimen 
on  which  <.):r  rts' or  ii !■  ui  is  h;ut-  i,  .;|-,hij!i^h  ihis  w»s  clearly 
stated  in  'tescriptioa  aCi:ainpaiiy itiij  my  !i,;arB.  Viic  t}ft-' 
specimen  -f  S.',  .-.  laurus  nngulaius  Mr.  Lydekker  apparently 
confuses  with  a  seci>nd  skeietoo,  of  a  Uiifeteal  species,  which 
was  even  more  perfect  nhcD  fond. 

The  fourth  reuoratiun  given  it  ■  ndvOfd  copf  of  my  figure 
of  the  alcelctoo  of  Iriet'  -itofs  firamu,  wbteh,  like  the  preoeding 
vntonitioosi  bvi  already  be«n  ptiblialied  by  me,  both  In  (he 
Amtriam  yturnal  0/ Scuute  »nd  in  the  Gti>li>gii\i!  Ata^aiine. 
Hone  a||aln  Mr.  Lydekker  rejects  my  generic  name  Tiiceratops, 
and  e«CD  puts  thai  and  another  genus  of  muie  (Cetatop*)  as 
lynonyau  of  AeatbaaiiMi  without  giviog  any  reaiom  for  doing 
so.  The  type  specimenii  of  the  liir>.iture  would  show  any  candid 
anatomist  that  the  three  forms  named,  and  another  which  I 
ea!l!?.|  Torosnurni,  are  all  distinct  genera,  separated  1  v  *t-i! 
dcUricil  characters.  The^e  character*  I  have  |{ivt;i  in  ilctui;  in 
the  Amencaii  yournat  iff  Siieact,  aGcompanied  by  accurile 
figures  of  the  forms  I  have  desoibcd  (*oL  2)Ui>  ppu  St-44i 
plaics  ii.  and  iii.,  lamiary,  i8o2>. 

The  rcraamin^  il-.i  ta' inn  ^;ivcn  in  ;  rc(irc:cnN  ;i  »cl!- 
kn<>avn  ^l(eleto•i  ut  If^iianudau  m  liiL-  ivu)^!  Mu^.;iij  ui  iii^lgiiiia. 
In  regard  to  this  fiijurc  I  h:ive  at  pttseot  nothing  to  «ay.  except 
that  i  have  carefully  stiuliol  the  orijjjioal  xpecimen  and  those 
foiin<l  with  itt  haviac  aadc  aeveiml  trwiu  to  finisMtU  for  ibia 
purpose. 

liic  o»iii»ri»m  Jiton  this  article  aw  parkaps  at  noteworthy  aa 
what  it  eoBlaim,    No  reference  is  nurae  to  two  leitoratiaas  of 

American  Dinosaurs  which  I  have  rec<:ti(ty  pablitheil  ; 
Clao  aurus  from  the  CreLacc>u<,  and  Anchlsaaius  from  the 
Tri^ivtic,  although  each  is  based  on  a  nearly  perfect  ski:lel::)n. 
Both  of  these  restorations  have  apjieared  in  the  .Imttiiwi 
yeMma!  i>/  Siitnct  and  also  in  the  GtoL'^iett!  Magjiinf  within 
the  putt  year.  Mr.  Lydekker  likewise  omits  the  ie.sl<ira',ion  of 
Meg.ilotauru'i,  which  he  has  lately  given  to  the  public,  although 
many  p.ii.vonlologists  woulil  lie  glad  to  know  more  al^Wt  it, 
espcci.'V'ty  ah.iut  the  remtius  on  which  it  is  bas«d. 

I  V  Icker  liegins  his  article  by  referring  to  the  discour- 
ai^emenis  i>i  palx  mtolugitts  in  the  invesligitiun  of  fossd  verte- 
brates, but  ends  with  some  words  of  cncooragciuent.  tie  might 
have  added  that  one  discouragement  to  active  workers  who  de- 
vote yi:ats  tu  aaplocation  ood  »tudy  is  to  luvc  the  retulis  of  their 
labour  med  ariihont  do^aradil,  or  disparaged  by  ihose  who  do 
not  mmieistHid  tbtou  o.  O.  Mauh. 

VhIc  U«i«ceilty,  New  Ilairan,  Conn.,  August  15. 


Insects  Attracted  by  Solanum, 

.'^IR  John  Li'hh  mjk,  in  his  "  British  Wild  Flowers  in  Re- 
lalion  10  Insects,"  remarks  (p.  IJ3)  that  S^>/an/im  is  little 
visile  ]  by  in»<cts.  Darwin,  in  *' Effects  of  Cross  and  Self 
Ferlilitation,''  ha»  some  observations  (p.  387)10  the  ^amecffect. 
li  will  therefore  be  useful  to  tecorJ  that,  bowcvet  it  may  be 
with  Eiirapeaa  apeciei»  ao  atmndant  SMammm  of  New  Mexico 
is  eery  a:traiciiv«  to  ioieels.  The  species  in  qne>tion  it  S. 
tkt»gmfi>tuMit  Cav  ,  which  bu  deep  libc  fl>wcTS  not  unlike 
those  of  the  potato.  I  was  especially  successful  incaptaring 
interetliiig  aculc-itc  hyineno;>teia  on  this  plaottaa  the  following 
list  wiil  >)kaar.  AU  li<ie<l  »crc  inkcii  is  Las  Cfaecs,  and  all 
(eacept  the  M July  11)  on  July  13, 

Uymt'iiipttrataittt  on  SoLtnuiH  ttga^ui/aiium,  1893. 

jtmmt'/'HiU  pi-mimoM,  Cr.  f  . 

„        variftt,  Cr. 
Antht^ma  Mrbaua,  Cr.  t. 

Halt'  I'll,  s.j»  ?  . 
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Mf^K^Ua  ghriasa.  Fox. 
iMktpdts  mtHMOfhm,  Cr.  ■nr.1 9 
My*int/mMMt,  Cr.  MS. 
Mjttt»mitJeam»t,  Cr.  9. 
„    «.  tp. 

i^mtrmifmm,  Santa,  (now  to  (T.S.  iaww}<i 
Felcpaut  tentiUti,  I.ef. 
,  J'l'tnecu.'Ht,  a.  sp^ 

]  Spharofhthiilmii  cMcinethirta,  Blake,  <J  var. 
;  Stitus  agitii,  .Sm. 

,,     jl.tvn<.  Cam.  (new  (o  U.S.  fottoa). 
I   Tailiysphi.x,  sp.  9  . 
Tjehytfi  ti\'Uijj/u',  Cr.  J  . 
I'ryfvxyliin  Unnse,  San?';. 
I     For  the  identifications  of  the  species  1  am  indebted  to  .Mr. 
W.  [    1  ,,x  T.  D.  .\.  COCKERiXI- 

.Vgriculiural  College,  Las  Cruces.  New  Vleaico,  U.i».A. 
AvgBil  16. 


Old  and  New  Astranomy. 

In  your  notice  of  the  "  Old  an  1  New  Astronomy,"  your  re- 
^  viewer  has,  I  think,  misundersi uii  tin;  »ge  with  respect  to 
,  reflecting  t^-Ir^cope*,  on  p.  45,  vkhith  he  refers  to  as  indic.itinij 
ihfltMf.  i'foctor  viipposed  that  the  image  in  liic  piL  .;i  f  .cu^ 
of  a  reflecting  lUc«cope  was  afficted  with  cbruumik.  itbeiraiiuu 
or  fabe  culoarinj;.  Mection  97,  to  which  I  conclude  your  re- 
viewer refer);,  evidenily  refers  to  the  magnified  image  which 
ciiteis  them  of  an  observer  wlm  «  *'ra«  mm^oC  anolijeci 
if  mbultlM  to  mleroscepical  enaiiMlkia," 

No  OM  who  knew  Mr.  Pmetar  ooold  anppoie  hia  temke 
fuch  a  mifiabe ;  and  that  he  was  perfectly  well  awam  that  the 
<  image  thrown  by  a  reflector  was  not  affected  with  cfatoentie 
aberration,  would,  I  think,  have  been  evident  to  your  reviewer 
if  he  had  read  to  the  bottom  of  the  page,  where  in  .Section  rai 
Mr.  Proctor  says  : — "Newton  supposed  that  it  svas  impossitdo 
to  get  rid  of  this  defect  {i  e.  chromatic  abcrratior ),  and  therefore 
I  mrned  his  attention  to  the  construction  of  icileciors,"  a  dear 
]>roof  th.it  Mr.  Proctor  was  in  no  doabt  upon  the  saiijeO,  and 
only  referred  in  the  previous  passage  to  the  faite  ooloarioc  of 
an  image  formed  by  a  lens. 

S.  D.  rKOCTOk'SUYTK. 

8  Duncairn  Street,  lielfast,  .\uga»I  2 J, 

Mks,  Pkoctor  Smvtii  i«  in  error  in  suppo<!n(j  th.tt  my  note 
referred  to  Section  ■  !  "  1 '1  i  .ind  New  Astronomy."  I 
lefrrreil  to  .Section  100,  in  which  the  author  sap  "the  prndlof 
lis^hi  ;iin.;.i.-.hog  from  a  point  "-uc!!  as  I>,  Kigs.  14,  16,  and  18, 
consists  of  rays  of  different  refrangibility,  and  ihrrff-ire  nal(»H- 
vtr^ifii^  tija  focai  f  :n.'  i«.  .  .j  '  -''v.7  A'  a  fWa'*  ;  7  i  n  I'-.f  axis  fif 
thi  ftncit"  (The  lulits  arc  miac.)  Kig.  iS  1  linqrain  ol  the 
f'rmation  uf  a  real  image  by  a  reflector.  I  !i  rc-irrcncf  to 
Fig.  18  may  bare  been  a  slip  ;  If  so,  it  should  have  been  cor- 
rected is  tae  completed  vulumc,  as  otherwise  the  student, 
leodioc  the  aafaaeqneU  paragraphs,  to  which  Mrs.  Proctsn. 
Swyth  releiB)  is  comnied  a»  to  what  the  aeibor  mliy  wiwii, 
and  is  doidMfol  whether  the  ntBeetor  docs  or  does  itot  •aSo' 
UronGhnMOitieaharratieik  Thk  Kktiswbs. 


Boiidide  of  RMUante. 

I  Anothcx  iwiiiilhiii  laiaad  hjr  the  late  snake  story  is.  How 
long  does  it  take  todnMntsitabes  ?  Some  of  the  non-poitoootts 
kind  at  the  Zoological  Gardeoi,  ia  ccitaia  ttalea  of  tlie  weather, 
ate  food  of  hangiiif;  ihsoactm  over  Ao  odge  of  their  task, 
with  their  heads  immeiaatia  the  water,  for  at  lev  a«  an  hoitr 
together.  E.  L.  Gauztt. 

Angust  39. 


I  HE  EARLY  ASTER  IS. US. 
I. 

OT  very  many  ycRis  ago,  when  ihe  literature  of 
Cliliia  and  India  wai  as  a  lealed  book,  and  the 
bier^vlypliics  of  Egypt  and  tlie  we^esof  Babylonia  were 
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still  unread,  we  hnd  ta  depend  for  the  e.irliest  tr.n-e-s  of 
aslronciiiital  observ.iiiim  upon  the  laeraturei  of  (ireece 
and  Syiia,  and  according  to  these  sources  the  asterisms 
first  »p«cialiMd  sod  mined  wm  as  follows 


The  Or«*  Bcw  ... 
Orion  ... 

Pleiades  H«ii4«  ... 

S\rlns.  tlie  Great  Dog 

Aldebaran,  the  Hull... 

Arctums   

The  I^itlle  Bear 
The  D.agQD  


Job  (xxxviii.  31),  Ilonicr. 
Jgb  (is.  9),  Homer,  H««iod. 
Job    (xxsrili.    31),  Hoowr, 
UesioJ. 

Heafatd  (viii.),  the  same :  Homer 
^  called  it  the  Star  of  AolBma. 
Homer,  flesiod. 
Job,  Hijioer,  Hestod. 
Tbaks,  Eadosns,  ArAtiu, 
EndoiHU^  Aniltti. 


It  fulluns  from  the  investigation  into  the  orientation  of 
Egyptian  temples  tiiu  the  st«n  a  Ursse  Majaris,  Capella, 
Antares,  Phact,  ami «  CoAtaari  wen  carefully  obserrod, 
some  of  them  as  early  as  5000  B  C^  the  others  between 
4000  and  30cx>  ii.c.  I^'urther,  that  the  COnstellalions  of 
the  Thigh  (Um  Major),  the  Hipjpopotaniiis  (Draco), 
the  Bull,  and  the  Scorpion  had  been  esubiisbed  in 
Pyramid  tintes. 

-  It  becomes  iraponant  tbcrelbre,  if  w«  recognise  this 
as  the  dawQ  of  astronomy  la  Esjrpt,  to  we  if  any  infortna- 
tioD  1«  extsnt,  giving  us  infoimatioa  eonccming  liaby- 
loitia^so  that  we  may  be  aUe  tecoib|jai«  the  obs^ations 
made  in  the  two  regions,  not  onlv  with  a  view  of  tracing 
the  relative  times  at  wliich  they  were  made,  but  to 
gather  from  these  any  conclusions  that  may  be  suggested 
in  the  course  of  the  inquiry. 

The  inquiry  must  be  limited  to  certain  detailed  points  ; 
we  know  quite  well  alren  ly,  ;is  I  stated  in  tlie  inim- 
duction,  that  the  omen  tablets  ol  Sargun  i.,  wlsu  rcij^ncil 
in  r'.,'.lj>lon  3700  BC,  prove  unquc^tionab'y  ili.a 
:istri)tiL)iiiy  had  been  cultivated  for  thousands  ot  years 
hi-fiirc  th.tt  d  i'c/  Pi  , It  institute  .1  ':\3mparison  we  must 
l«Ave  itie  ^it-nerai  and  couic  tu  the  particular.  I  will 
begin  with  the  northern  constellations,  li  it  fjllovrs from 
my  researches  that  very  early  at  Uenderah  and  Thebes, 
and  in  all  probability  at  On,  temples  were  erected  for 
thejr  worship — the  wor^sSipof  An-tbis  or  Set,  as  I  h.ive 
aho'.v  ii,  ii  ■!  rr-.;i:  M .ijnr  li  .lild  y  !  )i  .llkius. 

Accordirt;;''  M.t3i>ciu,  Set  furmcd  one  of  the  divine 
dynasties  a'  < »  1,  i;..:  the  northern  stars  seem  to  have  been 
worshipped  tiierc.  I  suppose  there  is  now  no  question 
among  Kgyptoloplsts  that  the  gods  Set,  Sit,  Typhon,  Hes, 
S  Uckh,  are  identical.  It  is  also  equally  well  known  that 
S  itekh  \i  IS  a  god  of  the  Canaanitcs^  that  tlie  hippo- 
potamus, the  emblem  of  Set  and  Typhon,  was  the 
hieroglyph  of  the  Babyloniaa  god  Bail,"  and  BeS  is 
identified  with  Set  in  the  book  otthe  dead.* 

It  is  also  stated  liy  ispsro  that  at  Memphis  ^  [time 
not  given]  there  were  temples  dedicated  to  Soutekh  and 
Baal.  In  the  article  on  the  citviimpolar  stirs  I  have 
suggested  that  they  were  taken  as  typifying  tlie  powen 
of  darkness  and  of  the  lower  world,  and  iDdteve  it  is 
conceded  b/  Egyptologists  that  Aitnbit  in  jackal  form 
preceded  Osiris  in  this  Capacity. 

In  the  esactcentieof  tlie  circular  zodiac  of  Dcnderah 
we  tlni  the  jackal  located  at  the  pole  of  the  cquat  jr  ;  it 
obvionsly  represeats  the  present  Little  Bear. 

Do  we  get  the  jackal  constellation  in  Babylon  astro- 
AMay  \  Of  this  there  is  no  question,  and  in  early  times. 

•  "I   "-m  IS  »«  fpJ>  ;  "Tic  ■"Il).-rrat..n5  .if  K  1."  »r 

■  lltUTHnuif,  1  of  lli:!  "    (il.aiil).   ««r>ttty-l*r>  d-.i'i      yv.l!,  c<vi- 

jjinition,  of  s.ifi  «ti  1  M  nn.  i>'ii><=»  of  V.  -ij.,  «ni  ap|Karan:e  of  c  •m:l>. 
Hib.»  1  l^<ii,r,«."  t.Sjyt-,  ,say, 
-  M»^>em.  ■  il  .t„irr  ,Vn:i«omi."  p.  i6i. 

;**««.».  ♦8. 
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Jensen  refers'  to  the  various  readings  ■  j.ickal"  and 
*•  leiiiiard,  ..nd  -t.ttes  that  it  is  only  doubtful  whether 
by  this  ii.;ure  the  ^ad  Anu  or  the  pelt  0/  Ike  cttipHc 
Am  i  s  neaiit.  Either  will  cenainiy  leiTe-  our  piesent 

purpa.^e. 

I  know  not  whether  the  similarity  in  the  wtmlb  Anu 
and  Anubis  results  merely  from  a  com.idence,  but  it  is 
quite  certain  that  the  seven  stars  in  Ursa  Minor  make  a 
very  good  iirkal  with  pendant  tail,  as  generally  repre* 
sented  b\  tii-j  Kt,'vpt;sn>^  lud  th.u  ;')(:,  torm  the  neareit 
compact  consieilaiion  to  the  ]>ole  of  tne  ecliptic. 

It  seems  extremely  probible,  therefore,  that  the 
worship  of  tlie  circumpolar  stars  went  on  in  Ilaby- 
Innia  as  well  8S  in  Egypt  in  the  earliest  fimes  we  can 
get  at. 

A  vcrj'  wonderful  thing  also  is  that,  apparently  in  very 
early  times,  the  Ilabylonians  had  made  out  the  i>ole  of 
the  equator  as  contradistinguished  from  the  pole  of  the 
ecliptic.  This  they  called  Btl.  With  this  Jensen  finds 
no  star  associated,-  but  6000  B.C.  this  pole  would  be 
not  far  removed  from  those  stars  in  the  jHTsent  constd* 
laiion  Draco,  out  of  which  I  have  suggested  the  eld 
Egyptian  asterism  of  the  hippopotamus  was  formed. 

Now  I  gather  from  Prof.  Sayrc*  that  Anu  and  Bll 
ranked  as  two  members  of  a  triad  from  the  commence' 
ment  of  the  Senitie  period,  the  third  member  being 
probably  a  southern  atac  symboliMd  as  we  shdl  see  in 
the  sequel. 

The  whole  triad  was  stellar  and  two-thirds  circum- 
polar ;  it  was  only  in  later  ages  that  w«  get  a  triad  con* 
sisting  of  sun,  moon,  and  V«oua>^  Venus  bdag  replaced 

at  B  ibylon  by  Sirius  ' 

To  these  two  northern  divinities  temples  were  built, 
both  were  worshipped  in  one  temple  at  Babylon,"  whidi 
must  tlicrtlntc  Ii  ivc  iircn  orlrii'ed  due  north,  and  the 
pole  of  the  L'i|  iif.ir,  tliL'  altr.uvlc  of  which  {equal  to  the 
l.uitr-.'.c  i>f  tin:  plux-,  W.Li  pio'jribly  ;n  some  way  indi- 
cated. Hcft  there  waa  ao  rising'  -I'  d  setting  observa- 
tions, for  Eridu  the  most  southern  of  tii<-  (>]d  B  I m  .iu 
cities  had  about  the  same  latitude  as  Ijubii^ti^,  m  l^^ypt. 
The  pole  of  the  ecliptic  (  Am,  w  juld  revol.  e  nmni  the 
pule  of  the  equator  (Bit)  always  above  the  horuun. 


So  tlm^oce 
and 


Sutcch  =  Adu 
Baal  Bll, 


the  tc:np1e  at  .Memphis  to  thtsc  divinities  reported  by 
Maspero  'see  ante)  must  have  been  oriented  in  the  same 

way  as  the  one  at  Babylon  :  .nd  if  the  above  evidence  be 
considered  stron^'  enou  'li  t  i  en.ible  us  to  as-otiate  the 
Babylonian  Bil  with  ilu:  ]  y^j  t  1:1  I  .urt,  we  have  not 
only  Ur.sa  .Minor  but  Di.T.i_o  seprcsented  in  the  mythology 
b>tb  of  Egypt  and  early  Babylonia. 

I  gather  from  Prof.  Sayce's  "  Hibbert  Lectures"'  that 
there  is  a  distinct  evidence  of  a  ch.inge  of  thought  with 
regard  to  Anu.  Observations  of  stars  near  the  pole  of 
the  ecliptic  appear  to  have  been  utilised  before  ibey  were 
taken  as  representing  cither  the  superior  or  inferior 
powers — before  in  fact  the  .Anubis  or  Set  stage  qiid 
K^ypt  was  rc.iched.  After  this  had  been  accomplished 
there  was  still  another  advance  in  which  .Anu  assigns 
places  to  suii,  moon,  and  evening  star,  and  sjmboiises 
the  forces  of  nature. 

II  seems  probable  that  the  same  rectangular  arrange- 
ment of  temples  which  held  in  F.f,'ypt,  held  also  in 
Babylonia,'*  and  this  perli.ips  may  be  the  reason  «hy  Uil 
Seems  so  often  to  refer  to  the  sun,  whereas  it  was  the 
name  given  to  the  combined  worship.  Sometimes,  on 
the  other  hand,  the  worship  of  the  surs  is  distinctly 

<  K  'snwloil*  dfr  BilqrlMiwr.  p  147  m  llw  wgfd,  Aan. 

•  f  !<?.  *  Sajcc,  p.  19).  4  S>|W,  Pi 

'■  Jen*en,  r-  M  '  *  p  <  , ,  'P.  KOb 

^  jo  the  ccrniLi^i  iI>  IT]  ike  ictiiplrv  *\i  inc  «l.itaM  of  tb*  (odk  iS  baSU 
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referred  to  as  talcing  place  in  a  solar  tcmp'e.  Thus  at 
Marduk's  temple,  E-Sagila  we  are  told  "  two  hour«  after 
nightfall  the  priest  muse  come  and  take  of  the  waters  of 
the  river,  inu«E  enter  into  the  presence  of  Bii,  and 
patting  on  n  stole  in  the  pretence  of  Bit  niti$t  say  this 
pnyer,"  &c.)  The  temple  then  will  have  been  probably 
oriented  to  the  north. 

Itor  wM  thi$  ail  %  movements  in  relation  to  the  ecliptic 
had  been  differentiated  from  movements  in  relation  to  the 
equator.    We  have  inscriptions  riinnin;^  :  — 

*'  Tiu  way  ia  njeitme  U  Anu,"  liuu  ii  the  eclijuic  with  its 
pole  M  Anil. 

"  Thevtav  it*  re/erenttto  /fi/,"  the  eqnator  whh  its  pi>Ie  at 

BII.  '  • 

III  nth'jr  words,  the  d.iily  and  yeiriy  apparent  niove- 
ni:;nt^  nt  hi  ht  ivcnly  bodies  wcTC  dearly  distinguiahed, 

while  we  note  also 
A'jAd/  '.ii/ii,  "the  middle  of  the  Heavens"  defining  the 

meridian. 

So  far  as  i  have  been  able  to  gather  any  inyih  like 
that  of  Horus  involvinii  combats  between  the  sun  and 
circiimpolar  star  s"''*  '*  entirely  larking,  but  a  similar 
myth  in  relation  to  some  of  the  ecliptic  constellations  is 
among  the  best  known. 

Tke  EtUfitie  Cmsttilatimts. 

I  have  already  in  Meviow  »rtlc)e»  poioied  out  that  at 
On  we  seemed  limited  to  Set  as  a  stellar  divinity ;  so  soon 
as  pyramid  limes  are  reached,  however,  this  ii  changed. 

I  have  given  before  the  list  of  the  gods  of  Hellopolis, 
and  have  shown  that  with  the  exception  of  Sit  none 
are  stellar.  But  svc  find  in  pyramid  times  the  list  is 
increased  ;  only  the  sun  gods  Ka,  Horus,  Osiris,  are 
common  to  the  two.    As  new  divinities  we  have':— 

I  sis. 

Ilathor. 

Nc(>hihys. 

Pl.ih. 

Stlkit. 
Sokhil. 

Of  these  the  lirst  two  and  the  last  two  undoubtedly 
symbolised  stars,  and  there  can  be  no  question  that  the 
temples  of  lsi<  built  at  the  pyramids,  ISubastis,  Tan:-i,  iml 
elsewhere,  were  built  to  watch  the  rising  of  sime  of  them. 

The  temple  of  S.ii^i,  as  I  have  said,  had  east  and  west 
walls,  and  so  had  Memphis,  according  to  Lepsius.  The 
form  of  Isis  at  SaV>  was  the  goddess  Neiih,  which,  accord- 
ing to  some  authorities,  was  the  precursor  of  Athene. 
The  temple  of  Athene  at  Athens  was  oriented  to  the 
Pleiades. 

There  is  also  no  question  that  the  goddess  Selk 

symbolised  Antares. 

We  tind  oaricK'cs  then  in  the  presence  of  the  worship 
of  the  sun  and  stars  in  the  constellations  of  the  ecliptic  in 
E^ypt,  in  pyramid  times,  an  I  in  constellations  connected 
with  the  Equinoxes ;  for  if  we  are  right  above  the  Pleiades 
and  Antares  these  are  the  stars  which  would  herald  the 
siinrice  at  the  Vernal  and  Autumnal  Equinox  respectively, 
when  the  son  was  In  Tanras  and  Scorpion. 

Now  associated  with  the  introduction  of  these  new 
worships  in  pyramid  times  was  the  worship  Of  Che  bull 
Am. 

The  worship  of  Apis  preceded  the  building  of  pyramids. 
Mini  is  credited  by  some  authors  with  its  introduction,' 
but  at  any  rate  K.akaa  of  the  second  dynasty  issued  pro- 
clamations regarding  it,' and  a  stattto  of  Hapi  W4S  ia  the 

temple  of  Cheops.  ■ 

The  first  (|iic5tion  which  now  arises  is  When  were  these 
constellations  eitaUlisheJ  in  Bibylonia.'  Is  there  any 
information  i 

>  Maiperq,     tU.     44  ■  nM*.  *  Mup«iv»  i^-  etl-  S4. 

*  Maipcfd,  if.  €11.  pl  46. 
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With  regard  to  the  constellations  of  the  Hull  and 
Scorpion,  there  does  seem  to  he  some  information,  and 
on  this  point  in  a  subMqoent  article  I  shall  have  to  leler 
at  some  length  to  Jensen's  recent  importaat  book.' 

J.  NORUAN  LOCKTSK. 

(To  tt  gaittiiititil.) 


fUBUCATIOS.S  OF  THE  ZOOLOGICAL 

STATU K\  AT  NAPLES.' 

DURING  the  winter  oT  187^),  when  the  Zoological 
Station  was  already  a  fact  in  br.ck  and  mortar,  and 
iny  late  friend,  Mr.  I  rank  ISalfour,  had  already  shown  by 
his  famous  work  on  the  Elasmobranch  Development  how 
.  profitable  its  arrangements  might  turn  out  for  the  progress 
of  research  in  morphology,  I  began  to  busy  myself  with 
the  literary  phase  of  my  enterprise.    From  the  veiy 
beginning  it  had  been  my  intention  to  erect  not  merely  • 
simple  l.iboratory,  in  which  «  more  Of  less  long  series  of 
"  Contributions  to  the  knowledge  "  of  all  soits  of  groups 
or  problems  ought  to  be  worked  out,  but  to  create  an 
I  oreanisaiion  which  by  its  own  power  and  wei|^  might 
innoencc  the  further  progress  and  development  of  mor- 
'  phological  science  in  the  direction  of  greater  concentra- 
I  tion  and  by  production  of  such  scientific  work  as  could 
hardly  be  taken  up  and  si  ill  less  carried  through  by 
individual  elTort  alone.    Of  coursethc  /ooldgical  Station 
ought  to  have  it  3  oun  Journal,  s:niil.ir  to  the  many 
Journalsor/.citscluau:!  or  .Archives  of  other  and  perhaps 
less  powerful  institutions  or  socictn-  ,    it  I  hoped  to  do 
more  than  that.    If  my  ideas  of,  and  i-0.'i;ulcr.ce  in,  the 
future  development  of  the  Zoological  Station  were  right, 
more  important  productions  might  be  expected  from  it, 
and  thus  it   became  only  a  ijuestion  of  organisation 
and  combination  of  means  and  ends  to  secure  such  a 
result.    I  had  learnc  '.  \>y  lUno-t  daily  experience  how 
difficult,  almost  hopeless,  ii  was  to  succeed  with  the 
specific  determination  of  all  the  numberless  organisms, 
worms,  crustacean-,  hydroids,  tunicaiei,  &c  ,  i"4:c  ,  which 
our  tiihermen  brought  to  light  day  by  d  iy     I  vt^u  if  the 
library  of  the  Zoologic.il  Station  at  that  time  had  been 
complete  enough,  it  would  liave  been  almost  impossible 
to  ascertain  the  names  of  all  these  creatures,  the  descrip- 
tions and  figures  in  former  woiks  being  f.;r  too  incom- 
plete an<!  to  1  superficial  to  enable  even  specialists  of  all 
these  gi  >  :ii5  til  decide  which  name  belonged  to  which 

i animal.   All  attempts  to  form  a  well  determined  collec- 
tion of  any  group — not  excluding  even  the  larger  crusta- 
ceans, echinoderms,  and  medus.t:    failed,  anil  ^omcfimes 
I  to  such  adegreethat  my  assistants  and  myseii  simply  felt 
j  ourselves  in  the  midst  of  chaos.  This  may  sound  strange 
I  to  conchologists,  ornithologists,  ard  entomologists,  who 
can  rely  on  splendid  monographs  and  innumerable 
sy  nopsisand  similar  wtwlcs  for  classification,  but  iiis  never- 
theless a  deplorable  fact  for  the  marine  fauna  of  almost 
.  all  the  seas.    And  the  want  is  greatly  felt,  for  the 
marine  organisms  in  by  tax  the  greater  number  of  cases 
;  require  not  only  an  outside  investigation  by  a  simple 
magnifying    glass,  but  microscopical  examinatioa  of 
anatomy  and  development,  both  cmbr>  ological and  larvaL 
to    .;i  <;i  fsnitcly  to  which  speciestliey  belong, the SBXttal 
diti.  ICR.  c  jeing  often  so  great  as  to  have  given  occasion 
to  t  i   itu  utiferent  genera  and  even  groups  for  inale  and 
fem.ile  nt  ■, he  same  species,  and  the  larval  forms  in  many 
cast  L-  ij- 1  I  -  so  utterly  unlike  the  adults  that  they  have  been 
classified  in  dilTerent  orders !    Tornana  is  now  known  as 
the  larva  of  Balanogkissus,  whereas  not  king  ago  tt  was 

'  "  KoMHil^iit  ic-  lUbylonicr,"  p.  rf 

-  'Sy««m»lil<  »nd  Faunimlc  J«r  Pel/Ki»chra  Cmpepodi       Golfe*  vtio 
Ncapet,"  v«n  '*Hit-  Uiubraciit.  XIX.  "  M«Mwani(>b  of  ibc  Fama  aad 
rUf  1  ..riht  C«lf  «r  NjMitM,"  publMlMd  by  the  lAplct  Zjelts^  SuuiM, 
rp-  i-Stt,  pt  i-<4. 
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su prosed  to  belong  to  the  Echinoderms.  What  can  be 
more  unlike  each  other  than  male  and  female  of  Bondlia 
t'iri.iis  Mow  long  did  it  t.)ke  to  ascertain  the  true 
relation  of  the  so-called  Hectocoiylus  tothe  Cephalopnds  ? 
And  only  a  few  years  ago  a  simple  appendage  of  a 
well-known  mollusc,  Tethys,  was  desciibcd  as  a  special 
Kcnus  by  one  of  the  most  <li!,tinguishe<l  French  zoologists. 
£iuch  bemgthedifficultics  itcan  hardly  hcwonderedatthit, 
for  instance,  the  same  s|)eciesof  a  Pycnogonid  has  had  the 
honour  of  being  described  under  niiie  specific  and  generic 
mmes,  the  (greater  part  of  them  even  by  the  same  author, 
becnase  he  ignored  that  male  and  female  diffeted*  and 
that  their  larval  stages  again  differed  from  each  other 
and  from  the  adult. 

It  was  then  that  I  planned  the  pubUcatton  of  a  great 
series  of  monographs  under  the  title  "  Fauna  and 
Flora  of  the  Gulfof  Naples."  Several  of  my  assistants 
and  myself  set  to  work,  each  one  selecting  a  group  of 
lower  marine  animals.  The  main  object  of  these  mono- 
graphs was  to  create  a  firm  basis  for  systcmatic  il  know 
lcdt;c,  but  in  the  meantime  I  left  everybody  ficc  m 
inco'-porate  as  much  of  anatotny,  liistology,  and 
einbryoloijy  as  he  ihoii^'ht  cnnvcmciU,  thus  giving 
greater  variety  to  the  m  tnographs,  and  leaving  the 
authors  free  to  fi)llnw  up  those  lines  of  research  for 
which  they  had  the  ijreatcst  interest. 

I  wished  to  lay  great  stress  upon  illustrations.  In 
looking  over  the  e  i  t n;  u  (nn'raphy  of  the  lower 
marine  animals,  a:ul  cnmpanng  them  with  those  of  ter- 
restri  d  animal.i,  tlie  inferiority  of  existing  illustrations  of 
the  former  was  app.iient,  and  e.specially  as  regards  the 
reproduction  of  ilic  colourirg  of  the  living  marine  organ- 
isms. Colour  in  animals  may  have  relatively  little 
scientific  interest  compared  with  structure,  nevertheless 
it  has  a  meaning,  and  its  good  reproduction  facilitates 
greatly  the  recognition  of  the  species.  Besides,  practi- 
cal reasons  spoke  very  much  in  favour  of  good  coloured 
illustrations  ;ii  a  means  to  facilitate  the  sale  of  the  mono- 
graphs, which  were  to  be  published  on  subscription,  and 
as  the  safest  way  f.>r  covering  the  great  expenses  which 
were  to  be  incurred. 

1  remember  in  this  regard  a  conversation  which  1  had 
with  the  great  Cerman  publisher,  Wilh.  £ngelm8a»,of 
Leipzig,  to  whom  I  offered  the  commisuon  of  ail  the 
publications  of  theZoologtcal  Station.  When  discussing 
the  project  of  the  *'  Fauna  and  Flora"  I  asked  his  advice 
as  to  the  number  of  copies  to  be  printed,  and  inoposed 
myself  500.  Mngelmann  almost  fainted  when  I  pro- 
nounced that  number.  "  My  dear  friend,"  exclaimed  he, 
"you  are  going  to  ruin  yourself!  There  is  not  the  re- 
motest possibility  of  such  a  number  I  Of  such  costly 
publications  as  )ou  project  hardly  one  hundred  copies 
are  sold,  and  if  we  print  i  y  j  ■  opies,  it  will  be  iin  rc  than 
enough."  I  remonstrated,  .m  l  insisted  on  .u  IlM'-e  300, 
and  as  I  intended  to  pay  a!',  ihc  L\|j<_-ii-<rs,  !>r.  l.ngel- 
mann  on  his  side  kindly  reducing  tactosl  of  ci'ii,nii;4.!On 
;i)  five  pci  rent,,  I  ftjl;  pretty  safe,  to  find  the  in.-i  c^-it  y 
ni:[nber  <,(  juhvt  f  tbets  ai  the  course  of  time  —a  cojiJiUciice 
which  w.T,  ri'it  in  the  least  Shared  by  Dr.  Engelmann, 
whoc.illc  1  rut.'  a  l'hantast,and  a  Utopian— denoiiimations 
to  1  had  already  become  so  much  used  ihey 

made  hardly  ir.y  tmptession  upon  me.  .-\nd  I  have  only 
to  regret  thnt  )  d  il  not  msist  on  my  first  proposition,  for 
the  first  volume  »>f  the  "  Fauna  and  Flora,"  the  mono- 
graph or.  the  Ctenophora  by  Prof.  Chun,  has  been  out 
of  print  for  almost  ten  years,  and  single  copicJ  arc  sold 
at  double  the  on^tjnal  pr  ce. 

The  secret  of  this  success  consisted  largely  in  the 
magnificent  plates  which  accompanied  this  and  the 
following  volumes.  It  is  true  that  the  high  scientific 
Standard  of  these  monographs  and  the  low  rate  of  sub 
scription  for  them  caused  their  sale  among  ail  the  more 
important  libraries  and  universiticsi  but  the  large  number 
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of  public  and  private  libraries  who  subscribed  to  the 
"  Fauna  and  Flora"  did  so  partly  out  of  sympathy  for 
the  Zoological  Station,  and  partly  out  of  enthusiasm  for 
the  splendid  illustrations  wbich  accompany  the  greater 
part  of  the  nineteen  published  volumes,  and  are  executed 
in  the  most  masterly  way  by  the  celebrdied  lithographic 
firm  of  Werner  and  Winter,  at  Frankfart-on«Maine.  In 
fact,  it  is  not  too  much  «o  say  that  the  world-wide  fame 
'  of  this  tirm  has  partly  been  created  by  the  first  volume 
of  the  "  Fauna  and  Flora  of  the  Gulf  of  Naples,"  whose 
illttstraiioas  were  all  personally  engraved  by  Mr.  Winter 
himself. 

It  is  doubtless  true  that  the  cost  of  production  of  these 
plates  Is  very  great }  nevertheless,  1  may  be  permitted 
to  state  that  the  balance-sheet  of  the  '*  Fauna  and  Flora" 

'  shows  how  justly  I  appreciated  the  chances  wheK  1 
began  this  laige  publication;  and  though  since  the  last 

[  four  or  live  years  the  number  of  subscribers  has  de- 

!  creased,  chierly  by  death,  the  Zoological  Station  hopes, 
nevertheless,  to  continue  the  series  of  monographs  in  the 

I  same  way  for  many  years  to  come. 

'  Ihe  '.illume  tthich  1  have  under  review  is  a  very 
fail  bpt^ imen  of  the  value  of  these  plates,  for  I  hardly 
say  too  much  if  1  st.uc  .c.y  i nnvn  t:i'n  ■ih.i'  nowl'.ere  have 

I  illustrations  of  Copepoda  beea  piouULcU  to  rival  those 
of  Dr.  Ciesbrecht's  volume.  One  can  hardly  look  on  the 
first  five  plates  without  wishing  that  some  of  these  fan- 
tastical antl  splendid  figures  might  find  their  way  even 
bc)  nn<l  the  range  of  scientific  literature,  and  setve  as 
decorative  elements  in  ..:t  and  industry,  where  birds, 
buttfrllie-^,  and  tloweis  ahe.idv  occ«pv  such  an  eROTmniis 
field. 

Thirty  years  have  elapsed  since  the  appearance  ot 
Claus's  well-known  monograph  of  the  free-living  Cope- 
po-'n.  ''.Tany  smaller,  and  even  some  larger  works  bavr 
been  pi  l.ilished  in  the  interval,  enlarging  the  field  to  sucii 
a  degree  that  it  seemed  advisable  to  divide  the  whole 
group  into  several  parts  for  a  new  monographical  study. 
Dr.  cJiesbrctht  selected  the  /f/i't.w;  marine  iorms  instead 
of  the  li/toiiil  ones,  partly  on  account  of  their  belter 
qualification  for  anatomical  and  ontogenetical  re- 
searches, partly  because  they  ate  yet  less  known  than 
the  others,  and  lastly,  because  be  thinks  they  include 
the  more  ancestral  forms  of  the  whole  eniomostracous 
crustaceans.  The  bulky  volumelying before  usformsonly 
the  first  part  of  the  monograph,  treating  the  systematical 
and  faunistical  chapters.  Uut  as  such  it  gives  tmich 
more  than  its  title  announces,  for  not  only  have  the 
pelagic  Copepodaof  the  Gulf  of  Naples  been  examined, 
but  the  whole  mass  of  forms  resulting  from  the  oceanic 
cruise  of  the  Vttivr  Pisuni,  an  Italian  corvette,  and 
captured  and  carefully  prcseived  by  Capt.  Chicrchia, 
!  so  well  known  among  biologists,  are  included  in  Cies- 
brecht's work.  Altogether,  this  volume  treats  of  298 
species  (if  pelagic  Copepoda  ;  125  bcloM;;  to  the  fauna  of 
the  <  jul[  of  Naples,  whilst  1:9  h  is  e  been  captured  by 
Capt.  Chieichia  o.  i:  the  be  If  one  compares 
the  last  numht-r  wjM  1)1. it  (  t"  itn-  t  /i.riVW/^i;*-/- expedition, 
where  only  si^cc  cs  ot'  Ci'pcpoda  are  reported,  or^e 
cm  imagine  with  what  industry  Capt  Chierchia  went 
to  oik,  and  how  carefully  Dr.  Ciesbrecht  examined  the 
iii.iitna!. 

I  h(!  (Ici  rip.tions  of  the  author  arc  extraordinarily 
detailed ,  iievcrthe'ess  he  obviates  great  bulkiness 
and  repetition,  havm^;  introduced  abbtc\  i  uions  for 
homological  parts  of  llie  body  and  ?hi-  cxtrcir.mr^, 
which  are  also  -oj'iptcil  nn  tin-  jibitc,.  .Moieovei,  ilic 
single  species  are  not  described  one  after  the  o  lier,  :is 
IS  usually  the  case,  but  those  belonging  t  )  tlic  -  or,e 
!  genus  are  treated  as  a  whole,  their  differences  being 
treated  in  a  diagnosis  and  by  the  help  of  synoptical 
lists  (pp.  706-766)  and  indication  of  the  plates  where 
their  specific  characteristics  are  figured,  the  determine- 

r 


Digitized  by  Google 


442 


NATURE 


<iaii  is  gKBtljr  Ctdliuttd.  As  to  nomendatare  and 
synoaymjr,  Cie«brecht  is  very  ri^rous  in  favour  of 
priouty,  tlras  restoring  even  many  older  names  to 
species  described  by  Claus.  A  complete  list  of  all  de 
scribed  species,  «  :ih  complete  indication  at'  bjbhof^rapUv, 
is  to  be  found  on  [)a^;es  676-70J.  The  54  pl  itcb  conuia 
3j<o  tv^iires,  d::\Kn  masterly  from  iinture  by  tlie  authoi- 
huaieU,  ajiJ  ihc  tir^t  five  plates,  ai  mentioned  above, 
give  an  idea  of  the  vvinety  of  colour  and  form  of  ijtpendr 
agp.s  wbich  exists  even  amon£  these  small  mirine 
organisms. 

The  system  iticil  views  and  arraagcmcnt<;  of  ( jtc^Lrecht 
darter  co  isiderably  from  those  of  foiuier  :iLnhijrs.  Ii  is 
well  kiio  Afi  that  iho  ncur  relationship  ot  the  p. irasiiic.il 
with  i:ie  frce-livin;;  Copepodi  has  been  leio^'nisc  1 
aire^y  by  H.  Milne- Mdwards  ;  but  it  was  Zenker  wiiu 
established  systematically  the  two  great  groups  of 
Na:;intia  or  Gn  ithostomati,  and  Parasita  or  Siphono- 
stom  ita,  a  division  which  hitherto  has  been  universally 
accepted.  Gicsbrccht  point.'i'iut  the  dirhculties  with  which 
this  division  meets  when  one  considers  natural  al'hnities, 
and  thinks  it  impossible  to  adopt  tlie.  maoi/okl  varieties 
of  the  eonsiruction  of  the  oral  appendages  as  a  funda- 
mental basis  for  classincation.  hie  proposes  to  divide 
the  whole  class  into  two  great  groups— the  Gymnoplea 
and  the  rodv>plea.  The  G^no,)lca  arc  to  be  recognised 
by  the  following  characteristics: — (1 )  chief  body  division 
occurring  between  the  segment  of  liie  jih  foot-pair  and  the 
genital  segment ;  (2,1  abtlomcn  without  rud. meats  offeet; 
f3)  5th  foat>pair  of  the  male  traasfbrmsd  to  aa  ot^Bit  of 
co^Mlation,  geitUa)  organs  asymmetrical ;  (4)  heart  in 
most  cases  present ;  (5)  female  carrying  rarely  ovisacs ; 
(6)  eatremlties  plentifully  articulaied  aod  provtdad  with 
appendages.  On  the  other  hand»  the  Pleopoda  are  dis- 
tioguished  by  (1)  chief  body  division  before  the  fifth  pair 
of  feet:  {2)  this  latter  rudimentary  never  serving  as 
eopulation  organ  ;  (3)  male  genital  openings  symmetrical ; 
(4)  heart  always  wanting  ;  (5)  female  carrying  always  one 
or  two  ovisacs  ;  [G)  extremities  rather  scarcely  provideU 
w.ih  auicul.itions  and  appendages.  The  great  group  of 
the  (ivuinoplea  is  further  divided  into  two  tribes — the 
Ainph  iskandria  l  in.ilc  with  synmiL-:ri(  il  .mtcn.-i  i:  ;  family 
C'iiaaid.'e)  and  the  i  lcterarthrandna  ^maie  on  one  side 
with  prehensile  antenna:  families  Centropagid;e,  Canda- 
titl.i;,  Pontellid.c:  ;  to  the  f.iinily  Centropagidx  .are  to  be 
ruml)ered  all  the  Gjmnoplea  of  fresh  water.  The 
description  ol  the  group  of  the  Hodoplea  only  takes  up  a 
am  ill  portion  of  tin-  pi  scm:  imniograph  ;  therefore  our 
author  does  not  enter  ituo  a  more  detailed  discussion  of 
its  classitic  ition,  especially  as  not  only  all  the  littor.il 
form?  b-.ir  most  likely  all  the  parasites  belong  to  this 
gtDiH)  ;  h'j  1  vides  the  group  into  two  tribes-  the  .\in- 
pharthrandria  {first  pair  of  antenna:  of  the  m-ile  sym- 
metrical prehensile  organs:  fa;nilies  Misophriida?, 
Mormonillido.-,  Cyclopid.f,  Harpactitid.i-,  Monstrillido:/ 
and  the  Isokcrandna  (antcnn;v  of  the  male  similar 
to  those  of  the  female ;  genital  openings  of  the 
female  doTjally  sUtiated:  familim  Ontaeidz,  Cory- 
t<eid;c;. 

Tie  rich  harvest  of  p:lagic  Copenoda  made  by  Capt. 
Chierchia  on  the  three  years'  expedition  of  the  Italian 
corvette,  *'*//*r /V««w,  enabled  our  author  not  only  t.> 
describe  a  gieat  number  of  new  or  incompletely  charac- 
terised species  of  former  authors,  especially  Dana's,  but 
it  g.ive  him  the  posiibillty  of  explaiiiin;^  his  views  on  the 
go^'r  ipiiicaldistribtitionof  thegrv>.)p,  which  we  will  only 
sketch  with  a  few  words^  since  a  laijcer  diKiuaion  of 
these  views  is  impossible  on  account  of  the  necessity  to 
enter  on  the  getteral  conditions  of  peUgiC  life.  Accord- 
ing to  Dr.  Giesbrecht  there  are  three  great  districts  in 
the  d  &trib  ition  of  the  pel-^>;ic  Copepoia  :  two  arctic  ones, 
north  and  south,  whose  boundaries  are  al  47  .N.  and 
44' .S  ,  and  the  intermediate  one.  I'he  number  of  species 
belonging  to  this  latter  one  is  by  far  the  greatest,  aim  ut 
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85  per  atat.  ef  aUknewa  species,  whilst  the  north  Arctic 
cootaine  s|  per  cent,  the  south  Arctic  i  j  per  cent.  Tt>e 
fauoistic  dtifercnccs  between  these  three  districts  are 
greater  than  those  of  the  three  oceans  ;  nevertheiesa 

there  o^curalso  in  the  Atlantic  and  in  the  Tiurific  spci  ics 
pcruli.ir  to  each  of  them,  especially  in  their  northern 
p.irts.  I'fligic  Ciipc[)oda  otcur  <l>.>u  n  tij  .1  dc()th  ot 
j  4C>jo  tutlicii,  aod  it  seenu  th.it  itic  bivjtul.iric:*  of  the 
I  above-tvamed  three  ili^tr;rts  sticttli  c-.cu  <li).vn  these 
'depths.  Some  species  seer.i  lu  live  m  very  diiL-rent 
dcpliis,  others  exclusive!)  nc.ir  the  surface  ;  whether  tlicrc- 
are  such  that  live  exclusively  in  greater  depths  has  not 
as  yet  been  established.  Toe  character  of  the  fauna  de- 
pendin''  more  on  latitude  than  on  lonKitude  it  seems  the 
deteiTiiinini,"  causes  of  their  ;^co);r.i]»liii;il  ilisuibii'iDn 
must  depend  chiefly  ou  pihysical  .i^;elU^  sulIi  as  li^;lu  .iiid 
tcmjicrnturc,  but  since  tiic  ubv^'-il  iDnlib  ki  the  ti<>pi(  a! 
parts  of  the  I'acjfir  nic  not  idi.-n;ic.il  wiih  those  of  the 
northern  and  souiiiem  iC.is.  <vhicli  l,\e  on  tlic  !-,imc  <:<>n 
ditions  of  light  aod  temperature,  the  diiterence  m  the  three 
faunLstic  districts  must  be  explained  in  part  by  still  other 
causes.  The  distribution  of  other  holopelagic  animals 
seems  to  be  identical  with  those  of  the  Copepoda.  .Vccord- 
ing  to  Giesbrecht  one  seemsto  be  justified  in  attributing  tbe 
causes  of  the  daily  vertical  wandering  of  ptl  -  c  .inimals 
to  the  influence  of  light,  whilst  tbe  annual  waoderings 
dependon  temperature  ;  besides  these  periodical  wander- 
ings some  pelagic  Copepoda  seem  to  exist  as  eggs  id 
greater  depths  and  go  slowly  to  tbe  surface  after  tbcir 
Naupkus  stagei 

1  refrain  from  entering  here  into  any  greater  details  of 
the  S3 1  large  quarto  pages  of  the  volume  lying  before ne, 
expressing  only  the  hope  that  Dr.  Giesbrecht  may  won  be 
able  to  publish  his  anatoaalcal  and  embryoliqrical  re- 
aearchei  On  the  same  group  in  a  second  volume^  But  as 
editor  of  the  '*  Fauna  and  Flora,"  I  may  be  permitted  to 
congratulate  the  Zoological  Station  and  science  in  geneial 
on  :he  production  of  this  volume,  which  answers  utily  to 
I  lie  programme  of  the  whole  series  of  monogr.iphs. 

I  iii:i>  be  pennittc^l  to  state  heie  that  another  big 
vohinie,  tteatini^  of  the  tiainmarid.c  of  the  tiiiK  of  Naples, 
.ind  prep.ircd  by  I'lut  1  'e'S.i  X'alle,  Ot  ll'.c  I  iiivcr&ity  of 
.Modeii.i  will  suga  follow  ihc  Coperi  kI a  ut  iijc-brccht, 
and  Will  examine  in  a  i :oui;i'(.ic  \\  w  tiu-^c  i:it' resting 
crustaceans,  incJiulinj;  then  eiisbi>uJogy  .ui<i  anatomy. 
Splendid  plates  1 1  ;  (i;.i[riny  also  the  worli  of  Delia  Valle, 
and  will  i^ive  perhaps  lor  the  first  time  the  varied  and 
remarkable  n;itural  cotoui  ing  of  these  creatures,  generally 
only  figured  in  outline  and  <liagram  by  former  authors. 

After  Delia  Valle's  monograph  a  large,  highly  inter- 
esting, and  most  complete  mnnoijraph  of  the  Flntero- 
pneuAia  (Halanonlossusj,  by  1  i  j;  ^  [lengel  (Giesscn),  will 
be  published.  Most  likciy  both  these  volume's  will  appear 
this  year.  A  very  l.irge  uoik  on  the  Cephalopods  by 
Dr.  Tatta  is  in  prepar.ition,  and  its  lirst  volume,  containing 
the  classification  and  grosser  anatomy,  accompanied  by 
most  splendid  plates,  is  ne.uly  ready.  A  monograph  by 
Dr.  Burger  of  Gt):tingen,  treating  the  Nemerteans  is  ready 
in  MSS.,  and  the  Obtr.icods  by  Dr.  \V  MaKer  of  Greifs- 
wald,  are  in  the  press;  the  Uirudincaby  Prof.  .Apathy,  of 
KLiusenburg,  have  been  in  hand  for  five  years,  a  botanical 
raonograpli  trc.iting  the  Rhodomele%,  by  Prof  Falcken- 
burg,  of  Rostock*  is  near  completion  I'rof.  l.udwig  will 
contribute  several  volumes  on  the  Lchinodemis  of  which 
most  nutvell«tts  drawings  by  the  artist  of  the  Zoological 
Station,  Mr.  Mercoliano  have  been  prepared,  and  several 
other  authors  are  ei^aged  on  other  groupie 

Some  years  ago  a  dncuisioa  took  place  at  the  Britiih  As- 
sociatiou,  whether  it  would  be  right  to  continue  tbe  gnmt 
for  a  table,  and  it  was  questioned  whether  the  Zoological 
.Station  at  Naples  was  really  destined  for  rccearcb  and 
I  not  rather  an  educational  institution;  if  it  were  nCCCSSary 
'  to  strengthen  the  arguments  in  favour  of  the  first  state* 
mcnt,  1  think  the  enumeration  of  the  mono^jr-iphs  of  tbe 
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**  Fuma  and  Flora  of  the  Gulf  of  Nap)e»."  either  afawui  v 
pnlillibed  (Dr.  Ciesbrechi's  mooognpli  m  iheniMtseiitB 
volttmc  publisbed)  or  in  prep.-iration  My  ceavbice  alM 
tbooe  who  ma^  atiii  be  doubtful  in  this  regard. 

Later,  and  in  another  articTe,  I  may  ^  permitted  to 
discuss  iomc  questions  le^arding  another  Rrcat  publica- 
tion of  the  Zoological  Station,  the  Zoolo^isihtr  Jahres- 
bericht,  a  iIim  u^-i-  n  uti;,  li  will  touch  some  of  the  most 
vital  questions  01  scientific  organisation. 

AWTOIt  DOHRN. 


BkinsH  ASSOCJATWK  NOTTINGHAM 
MEETING. 

FURTHER  ioionnaiian  h«s  been  forwarded  since  the 
hst  bmeof  NAtVkSlhiin  Prctidenti  and  Reoofderi 
«f  Sedioos,  of  whidi  the  follnwiBg  atateneBt  is  a  snm- 
■laiyi— 

U  SMtian  B  tfte  feUmriiif  papen  am  pwrntiwd,  to  ad- 
dition to  tboM  ilitadT  nwBtioiiod ;— "  The  Acrion  of 
PemaaBgaaate  on  Soljihites  aad  TbioMlphato*,"  by  , 
G.  E.  Brown  and  W.  W.  J.  Nicol;  "The  Relation  ' 
exittiltg  between  Giromium  and  Ceitain  Organic  Acid^, 
and  some  New  Chromoxal.ites,'  and  on  "  The  Action  of 
Phosphorus  rentachloride  on  L'rcihancs,'  by  F.mil  A. 
Werner  ;  "The  <)ccnrTence  of  Cyanonittide of  Titanium 
in  Ferromani'.ir.cM:,  l)y  ]'  \\  .  fi'Vi:;  "  H\(lr<>;:eii 
Flatne-cap  Measurciucnis.  imd  the  Ati.ipt.nian  of  sUe 
Hydrogen  flame  to  the  ^lincis  S.i(vty-),ini[i,"  by  Prof. 
Frank  Clowes.  A  genetul  »uieiuca'.  'j!  ihe  .itrangement 
ol  wmk  111  thi!.  Section  appeared  in  l  ist  urck's  Natuki 
1  iic  unly  piuUible  alteration  is  the  plaiting  of  M. 
Mfvsj.iii^  iii  mi)nstratif.ii  ti  I  rid.iy,  September  ij,  and 
of  the  li-icteriological  d i  -.  lis  '.n  U\  Monday,  18. 

An  interes-ting  paper  :^  ;;:-omiit  ',  tu  Section  E  by  Mr. 
Cope  Whi'phonse,  a  disitn.L;ir.i!ieil  AiTu-rican  citiien  of 
New  \<\\  k  ar  :!  L  jiro. 

i he  ptf ^I'.icnii.il  n(ldi-e<vn  in  Section  F,  on  "Ihe  Re- 
action in  t.uiiur  ()(  t.hi-  (Jl  I'oliiical  Economy  "  will  j 
be  mainly  ir>&pired  by  the  idea  that  the  principles  and 
methods  of  the  classical  and  orthodox  economists  have 
only  been  moditicd  and  supplemented,  not  displaced,  by 
recent  writers  ;  and  that  buththeorctic.Uly  and  practically  , 
there  are  signs  of  a  reaction  in  favour  of  the  older 
doctrines  as  against  socialism. 

The  probable  anangcment  of  work  in  Section  H  is  as  | 
foUowa:— On  Thursday,  September  14,  the  President's  | 
address  «ill  be  delivered,  and  a  few  papers  on  physical 
anthropology  will  be  read.  On  Friday,  15,  Dr.  Hans 
Hildebrand,  Royal  Antiquary  of  Sweden,  will  read 
bis  paper  on  "  Anglo-.Saxon  Remains,  and  the  Coeval 
Ones  in  Scandinavia,"  and  this  will  be  Ibllowed  by  arch- 
Ctilogical  papers.  On  Monday,  iS,  various  papers  will  be 
taken.  On  Tuesday,  19,  Dr.  Munro  will  daicribe  "  The 
Strtictttte  of  Lake  Dwellings,"  and  Mr.  Arthm'  Butteid 
will  give  an  account  oT  The  Recently  Discovered  Lake 
or  Marsh  Villace  near  Glastonbury." 

Fapnra  which  have  not  been  already  tnentioned  in 
Section  H  are—*'  Anihropometric  Work  m  Schools,"  by 
Prof.  \Vlnd^e  ;  "The  Prehistoric  Evolution  of  the 
Theories  of  Punishment,  Hevcuge  and  Atonement,"  by 
Rev.  G.  HartM-ell  Jones  ;  "  Pin-wclls  and  Rag-bu»hes,'' 
-  by  Mr.  Hattland  ;  and  "  The  Tribes  of  the  Congo,  by 
Mr.  Herbert  Ward. 

The  Local  Secretaries  wi^h  Id  ^nnouiicc  that  the  loc.il 
priy,;- iiiinie  and  the  list  of  hotels  and  lodgings  arc 
ready  for  issue,  and  may  be  obtained  by  appHcition  at 
the  British  .Association  Urticc,  Guildhall,  NMttiii  iii.ini. 
until  September  9  ;  .iftcr  that,  .Tpplicalion  should  be  mide 
at  the  Reception  koom,  .Mech.xnics  institution.  It  m.iy 
aho  he  slated  thai  the  local  committee  has  en(.'afed  ihe 
'Ihea'.rt  Royal  for  Wednesday  mght,  SeptciM  sui  ^o, 
when  Mr.  Wilson  i^arrcti's  Company  will  give  the  new 
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play  "Pharadi."  It  ia  hoped  that  mambeis  will  avait 
thenMctves  of  the  invitation  extended  to  tJieiii  Car  Aia 
entertainment,  aad  that  it  will  uiduce  them  to  ftauia  in 

Nottingham,  aad  talce  advantage  of  the  excuraona. 
arranged  for  the  following  day.  Other  items  mxthy 
mention  .ire  a  special  concert,  which  will  be  given  by  the 
Nottingham  Sacred  Harmonic  Society  on  the  Saturday 
night;  and  a  garden-party,  given  by  Mr.  J.  W.  Leavers, 
in  whose  grounds  some  of  the  old  rock-dwellings  of 
Nottingham  are  to  be  seen,  (ienio;.;  sts  .i!i<I  na;\irnlist.'- 
will  be  interested  to  know  lh.it  :in:.:i:i;;^t  iht-  ecKii  local 
l.tci..tii:e  w'.U  l)C.i  Iittie  book  cntil'.o.  "  Cur.triliiitiDili  to 
the  (jtoUit^v  and  Nalur.il  liiiluty  uf  \ott  ['iL'.h.im^hiic, ' 
vvhicl;  has  lit-en  edited  by  Mr.  J.  W.  (..".irr,  M..V.,wul\  the 
assistance  of  local  speciiUifits.  FK.^^K  Ci-uwbS. 


SCIENCE  m  THE  MAGAZINES. 

SCIENCE  make^  .\  pocr  show  in  the  .September m.i;;.t- 
zincs.  There  arc,  luiui-ver,  one  or  l'.vo  m»p-arlant 
articles  which  claim  .ittcntion  In  nie  Cimtfrnporary 
Rci'ir-.u  Prof.  A,  \\  eism.inn  writes  on  "  The  All-Suffi- 
ciency of  Natural  Seh-(  iion,  '  lus  es-,  ly  being  an  answer 
to  two  articles  bv  Mr,  llcrlicn  .Spcuccr  directed  .igainit 
Prof.  Wc;>tu.iii:i'5  \ ie.vi  Dti  heredity  and  natural  selec- 
tion. The  c^s.ty  IS  not  merely  controvetsial,  but  also  a 
cie.ir  explan  ation  of  Weismannlsoi.  The  fotlowiag  Uthe 
concluding  paragraph 

I  hold  it  to  be  demoDsUated  that  all  hereditaiy  adaplaliaa 
rc^u  '-m  Batural  sdceifaMt,  and  that  nataial  idcciiMi  Is  tw  one 
^reat  principle  that  cnaliic*  organisau  loeoararai,  to  a  enlaiB 
high  dwrce,  to  their  vaiyng  eonditiotH,  by  Ma>tr«ciiag  new 
adaptatwBS  oat  of  Old  OBCS.  It  is  not  merely  as  aooeswry 
principle,  which  only  comci  into  operation  when  ibc  a$suiu<:<L 
tTaimniikfaNk  of  (uDclional  variuions  faiU  ;  but  it  t«  the  chief 
principle  in  ihe  vadatioa  of  oxR«niini»,  tad  cumpared  to  it, 
the  primary  variatloB  •Inch  is  due  to  the  direct  actirjn  uf  ex* 
lernal  ioHuences  on  the  germ-plaioi,  is  of  very  .secondary  im- 
portance. For,  a>  I  prevtoaiily  said,  the  orijAtiiMn  \s  composed 
of  adaptations,  «ome  of  which  are  of  recent  dale,  >;nise  are 
older,  some  Tcry  old  ;  but  the  -nil  lun.  r  of  primary  vana  icms 
on  the  phys!'if,'riomy  of  species  t:-.  5lit;ht  and  of  sii'"'t  1- 

inatc  imjKiitar  lc.  Therefore  I  h  >l'i  ihs  diicovcry  of  nitiuil 
selection  to  l>e  one  of  the  must  iuGtiaiuenini  ever  made  in  the 
field  of  btulugy,  and  one  that  is  alone  tulTicicnl  la  iinm»rtali«e 
the  names  of  Cbailes  Uarwin  and  Alfred  Wallace.  When  my 
opponents  set  luc  down  as  an  ultra' l>af«ii>i«l,  who  take*  a  one- 
tided  and  exnggeraied  view  of  the  principle  discovered  by  the 
crcni  Dutaralist,  perhaps  that  nay  make  aa  tnpretHoa  on  soom 
of  the  linid  souls  who  always  act  on  the  snppoillion 
that  Ike  jtntt-miUm  is  proper ;  bat  it  aeehis  to  m  that 
it  is  never  possible  to  say  «  //-'>•'-/  how  fafreadiatg  a  nriO' 
Ctpic  of  expMBStion  is  :  it  mu.t  he  tried  find  -,  anil  to  have 
anade  such  a  trial  has  been  my  offence  or  my  rociit.  Only  very 
gradually  ha*e  ( learned  the  foil  scope  of  ibepriociple  of  seiec- 
I  lioo  ;  atMl  eectaia^  I  hsvebaen  led  licyoad  Darwin's  coaehi- 
I  »ians.  ProgreH  in  tclence  usually  involves  a  struggle  3i;al«tt 
d«ep-rix)lcd  prejudices  :  such  was  the  belief  in  (he  trao^mis- 
fion  of  aojuiied  char.tcters  ;  and  it  is  only  now  that  it  has 
fortunately  t>ecn  overcome  that  the  full  simiificjnce  of  natural 
selection  can  l>c  fii^<xrncd.  Now,  for  the  first  lime,  coniumata- 
lion  of  the  prinr  ]>It.  i> ;  ustivie;  and  lo  my  work  has  aot  beea 
to  cxagg<:ralc,  but  to  complete. 

Two  articles  of  scientific  interest  appear  in  the  Fort' 
ni:^htly  AV:  ;>u'.  One,  by  .Mr.  W.  Hevan  Lewis, on  '*  The 
Origin  of  Crime,"  deals  with  drunkerness,  insanity, 
epilepsy,  and  similar  affections  in  tlieir  luuiu.il  relation- 
ship to  crime  ;  in  the  secoiul,  entitled  "  The  Ciitubittg  of 
Hijih  Mountains,  .Mr.  W.  .\1.  Conwaj  cnlhLl^iastJC^lly 
siippotts  mouni<iinec)  ng  in  iincxploicd  rc.:mi',i.  Ordinary 
ut'tici.d  surveys  do  not  supply  the  di'tadcil  infiiriiialion 
with  regard  t  •  buttress  und  iold  in  utitch  icj>ide^  ihc  clue 
of  mountain  structure.  It  is  for  mountaineers  to  nuke 
up  the  Ueticiency. 
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In  Mr.  Conwajr**  words ' 

Tbe  Arctic  and  Antnrctic  regions  remain  for  tbc  future,  and 
10  do  •Imatl  all  ihc  great  mounlatn  ranges  in  the  world.  The 
Alps  alone  are  explored.  The  exploration  of  the  Caucasat  has 
been  well  besuti,  periuipt  half  done.  Mr>  Whymper  bia  ac- 
complished as  mucD  as  one  man  can  do  in  a  season  in  the  great 
Andes  of  Kcuadur,  but  the  Andes  a  whole  arc  liule  koo*n. 
A  gooil  deal  has  betn  done  in  (>arl-  of  the  R-jtliy  M  junlaiiis.  Our 
NewZcaLmd  fellow  counlryir.tn  have  boldly  attacked  the  bcauti 
ful  mountain  fasln  ssc  which  licloni^  to  then.  All  thc^c  ure  h  i)i«- 
ful  beginninj;'',  hul  the  itioimtains  of  Ccii'.ial  Africa  and  rJI  she 
ranges  of  A'-ia  arc  praclicallyur.kniiwn.  Thus  the  future  of  explora- 
tion is  in  the  hand^  ■  if  chndnTM.  I'he  exploration  of  the  A I  [w  is  a 
mere  specimen  on  n  small  'icalc  of  the  greater  work  which  remains 
lobe  accomplished  over  areas  incomparably  vaster,  and  amongst 
nof  e*  loftier  and  far  more  difficult  than  the  Alps.  .... 
WkilH  tta*  Himalayas  have  been  in  hrge  port  mcwtycd  by  the 
Indiaa  Gomnmeni,  they  ate  not,  from  a  nwufilaiam's  point 
of  view,  surveyed  at  all.  No  attempt  bai  been  made  to  give  a  true 
physical  representation  of  the  highest  level*.  The  gladation  has 
been  treated  in  the  vaguest  fashion  and  upon  the  ditch  theory. 
From  such  wotk  a  mountain  student  cannot  learn  mocb.  It 
was  for  this  reason  that  I  was  tempted  to  make,  in  the  year 
1S92,  an  cxpciliiion  into  (he  Karakoram  Mouiitain«,  wheie  are 
gathered  loncther  the  mightiest  group  of  glacier*  in  ihe  uoild 
outside  the  I'olar  rr^^ioni  The  lli>>iia-,  '.i.c  Hiaf  ',  .■in!  llie 
llaltoro  glaciers  h.nl  (.  r  n.e  ihe  ai:iact:on  i.  f  as  well  as 
remoteness.  "IlicHi'j.u  .^l.i.nr  w  is  nn^Miv  yed.  The  h.wcr 
portions  of  the  other  t«.i  h.nl  I  cfii  ni.Tjiped  by  Cohmtl  (lodwin- 
Au-tcn  )earsago,  Imt  ihni  u  'iici  rc^^ions  ucre  U'iknnwn.  I  he 
journey  that  I  jilnniitd  w.«s  duly  Ckrried  out  and  resulted  in  the 
physical  survey  ofsome  three  iboutand  square  miles  of  high  ni  u!). 
tain  countr).  A  map  of  iheCcntral  Asiatic  mountain  region  lies 
bsfccftSMn*  I  wiiie.  It  nessnrcs  Iwetve  by  fifteta  incbet, 
Onilmtui*  scale,  the  potrtkn  snrveysd  Inr  aae  ausnret  le^t 
tlmn  «  siiwife  inch.  Tkis  will  soM  Idcn  of  the  nnuMint  of 
work  that  remsim  to  be  done  in  A>iiby  moantainccn. 

The  great  difficulty  in  ctimbing  at  c  jnsidenUe altitudes 
lies  in  the  dimioished  atmospheric  pressme.  Says  Mr. 
Qmway  :— 

It  is  flum  Mt  is  hollow  plaees  ihaa  ca  lidgeii  SMm  on  snow 
thn  racks,  aore  in  siUI  air  than  a  breear,  more  in  sviMhine 
than  ttodcr  donds  or  by  nijit.  It  seems  probable  that  the 
healthy  hnman  body  cm  be  accitttomeJ  toaliituUcs  up  to  iS.ojo 
or  19.000  feet.  Above  19,000  feet  a  cumulaiive  effieci  of 
diicomfoii  is  prodttoed. 

Mr.  Cotiway  and  his  p.irty  rr.-i<lK-;!  .111  .iltititde  nf 
33,500  feet  in  the  journey  to  tlie  Kar.ikoiaiivs  referred  to 
above,  and  he  thinks  an  altilu.le  of  2.t.i>_)0  feet  ni.iy 
eventually  be  attained,  but  it  xviil  prob.ibly  not  be  niuili 
exceeded. 

Miss  A.  K.Taylor  dciciibeb  her  sojourn  in  Ihihei  iu 
the  .Wtlionul  AV; /( ;<.•. 

Sin.'mt'r'i  .I/</j,-,/r/«i-  contains  an  interesting;  artii  Ic  on 
"  The  Tides  of  the  ll.iy  of  !■  uiidy, '  by  Mi.  G.i>t.iv  KobbO. 
Who  ha«^  not  heard  of  these  tide,. and  wondered  at  their 
reputed  in.ignitude  ?  .- tati5;K  s  rc^'ardm^' the  r.ingc  arc 
often  so  loosely  suied  that  the  following  quotation  is 
justifiable: — 

At  Gland  Ifaaaa  the  bU  is  from  twelve  to  fifteen  fee;,  at 
Lnfate  and  Caslport  twenty  fcel,  at  S:.  John  from  twenty  four 
to  thirty  feet,  at  .Munck  on,  on  the  bend  of  the  Pelitcodiac, 
■evenly  feel,  while  the  <li.iance  between  high  and  low  water 
markoo  the  Cwbequid  River  U  twelve  miles— the  river  aeiaally 
hdac  twelve  miles  hMier  at  hieh  than  at  low  wntsi. 

Under  the  title,  "  The  Pint  Artists  of  Europe,"  the 
Rev.  S.  Baring  Gould  gives,  in  Cam/  Words,  a  well- 
illustrated  description  of  the  flint  implements  and  tools, 
carvings  on  bone,  horn,  and  ivory,  sculptures. engravings, 
and  sketches  left  by  prehistoric  reindeer  hunters  in  caves, 
and  beneath  overhan..;  nj;  mcks  in  the  vjllcy  of  the 
Wicre,  France  "  The  .Story  of  the  South  African 
Diamond  Fields'  is  told  by  the  Rev.  John  Reid  in  the 
s  ii-.ir  11;. I.,' ui lie,  an;!  .Mr.  E.  W.  .Abra-n  i  ontributcs  a 
biOj^r  iphy  of  the  Rev.  K.  U.  Morris,  whose  volumes  on 


"Birda'and  Butterflies  and  Motbs^aie  known  to  all 
naturalists,  and  earned  for  him  the  name  of  "  Gilbert 
White  of  the  .North." 

"  bacterial  Life  and  Light "  is  the  title  of  an  article  by 
Mrs.  Percy  FrankUnd,  in  Longman' t  Magazine,  in  which 
the  recent  work  that  has  been  done  on  tbe  bacteriddaU 
action  of  sunlight  is  brightly  described. 


NO  TES. 

Mr.  Scott  Elliot  has  oblained  a  grant  from  the  Govern* 
menl  Gnat  Comaiktee  of  the  Royal  Sodeiy  for  the  pupoce  of 
eaploring  Uganda.  We  understand  that  bb  iotentkm  is  to 
start  from  Mombama  and  proceed  direct  to  Lake  VictoriK 

Nyanra.  After  a  short  stay  near  the  lake  Mr.  ."^^  iit  Elliot 
hopes  to  leave  for  Ruwen.t)ri,  and  to  spend  as  long  a  lime  as  his 
funds  permit  in  exploring  the  botany,  (jeology,  and  natural  his- 
tory of  this  mountain  chain.  Both  Dr.  Stnhlman  and  Dr. 
Banmann  have  been  very  lately  in  this  ndg|hhonriMM4  bit  still 
saaMlhfang  of  iaterest  may  be  expected  from  Mr.  EHIolli  ex. 
ptoration. 

The  works  of  the  Cataiac;  Con^;  rucion  Com^nny  Ni:it;ira 
Falls  are  rapidly  approaching  completion,  i  h'  ■  irncl  is  really 
fiukihed,  and  so  is  the  canal.  The  wheel  1  !  ive  bad  to  be 
cut  oat  of  the  solid  roek.  A  power  house  is  now  being  conatrscted 
to  carry  a  tnvelUng  enne  worked  by  an  dectrfc  motor,  the 
current  for  which  will  be  supplied  by  a  Westinghouse  En|<Sne 
and  dynamo.  The  first  of  the  three  turbine*  of  5,000  hone-power 
has  been  made  by  the  Morris  Conrviny,  of  I'liil  1  Ir  "i  liia,  from 
dc  ijjtis  by  Faewh  and  I'iaird,  of  Geneva,  and  w  ill  be  set  up  is 
soon  as  the  electric  crane  is  in  its  place.  Prof.  George  Fotbe.', 
F.R.S.,  the  eleeliical  conaultiog  engineer  to  the  Cataract  Com- 
pany, has  completed  the  plans  for  the  electrical  tnnsmtisioB, 
which  will  be  by  an  alternating  current.  Vertical-shaft  dyaaSMMi 
each  of  5.0C0  hoive  i>ower,  and  capable  of  giving  current  in  one 
or  two  |  ha-es,  « ill  be  emiiloycd.  It  is  hopc'l  that  the  first  o( 
these  dynamos  will  be  built  in  about  four  month-.  The  power 
will  first  be  used  at  the  new  works  of  the  Pittsburg  Reduclion 
Company,  on  the  road  towards  Buffalo,  for  the  production  of 
alanlidinn.  To  bold  the  oondactors,  a  roomy  subway  of  coocrde 
i*  being  eomtractcd.  Cut'iron  frames  are  boilt  into  the  coo- 
crete,  and  brackets  ara  fixed  to  them  carrying  Insnlstois  npon 
which  the  conductors  will  be  supported.  It  will  be  seen  tmB 
this  that  all  the  work  is  now  well  advanced,  and  a  difficult 
enterprise  is  being  brought  to  asiicoeasfnl  tennination. 

Thr  exceptionally  heavy  cyclone  which  swept  along  the 
American  eeast  en  Angmt  s8  and  a9,  and  was  noted  ia  our  hai 
it^ue,  occasioned  great  loss  of  liJe  and  property  both  at  sea  and 
on  land.  The  principal  violence  of  the  Storm  appears  to  have 
occurred  in  tiiorgia  and  .Sjii^h  C.ir. .'ins,  and  the  fury  of  the 
wiml  completely  swept  down  hnu-cs  which  were  in  the  track  of 
the  hiitr;c.\nc.     The  storrn  wa-.  ai:coiu;jinie  I  by  a  tidal 

wave,  which  added  iiiimmM-l)  ;o  tlie  dolruclion  on  the  sea- 
coast  and  on  the  islands  in  the  in.iin  irack  of  the  Ji>lurbanee, 
The  wind  is  reported  to  have  attained  a  velocity  of  lao  miles 
an  honr,  hot  mttch  yet  has  to  be  teamed  fnaa  the  nomcfous 
meteorological  .statinn^  ".ivaaicd  in  or  near  tO  the  Storm's  path 
The  cyclone  was  eviiknlly  an  ..i.linaiy  West  Indian  hurricane,  • 
which  storms  are  not  of  uncommon  LLCuircnee  ai  thi>  season  ol 
the  year ;  but  it  ii  unusual  for  ih*-.e  disturbances  to  maintain 
their  full  energy  wlien  they  continue  their  course  to  the  north- 
ward, and  extend  to  regions  well  outside  the  tropics.  This 
hurricane  is  sidd  to  have  been  experienced  in  the  Bahsmu 
three  or  four  days  before  it  broke  with  such  fury  00  the  shore  of 
the  mainland,  and  it  is  reported  to  have  finally  retreated  out  to 
sea  as  an  ■■nlinary  i;ale.  lust  ten  years  ago  a  very  ^evcri.'  M"-m 
traversed  the  south  of  England,  and  by  means  of  ihip  s  oUer- 
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'  Talioiis  OTcr  the  North  Atlantic  the  disturbince  wm  tracked 
from  the  tiopics,  along  the  coiM  of  the  Uoiicd  Stateit  and 
efCBtvaNy  ta  o«r  tnra  ■kofes.   DoabllMi  tlw  Wctthtr  Boietii 

of  the  UnileJ  Staten  will  uQ<jett.tkc  a  thorough  ud  «xblllUl{*« 
ttudy  of  the  cyclone  which  has  but  just  occurred. 

On  the  zSlh  ult.  a  hurricane  passed  over  the  mOK  OOfllieTiy 

of  the  A/iJtcs  Islands,  and  cauicd  great  damage. 

Tjie  Re».  Leonard  Kloroefield,  father  of  the  Lionean  Society, 
died  at  Bath  on  Sepleipber  1,  in  hio  ninety  li tit  year. 

Am  IntCinaliaiHll  Espuitbn  will  be  held  in  the  city  of  San 
PfoadKO,  State  of  CaKforni.-t,  Se^'n^i'^e  January  1,  i8<)4, 
and  coatinuinig  for  :>ix  months.  The  general  c!i;  ir.:iii',n  will 
b«  as  follows  :— Department  A— Agriculture,  food  and  it*  acces- 
sories, forestry  and  fores!  prixlucts,  agricultural  machinery  and 
appliances;  horticulture,  viticulture,  and  pomology;  fi'ih, 
fisheric5,  products  .md  apjiaratus  of  fishinj;.  Depatlment  H  — 
Machinery ;  mines,  minii^,  and  metalloror ;  tnupoitation— 
rnlway,  wsieti,  vehietet ;  electricity  and  electrical  appllasccs. 
Department  C— Manufaciur«s  ;  liberal  arts — education,  litera- 
ture, engineering,  ]iulilic  works,  constructive  architecture,  musio 
and  the  drama  ;  cth-  !  ;'v.  oich.xology  ;  progress  of  labour  and 
invention.  Depattniirnt  i'— I'inc  arl^:  psinliiig,  nculplure, 
ardlittctnre,  decoratior.  IJcpartmcnt  E— Isolated  and  col- 
leetitre  eshibittt  Mr.  M.  de  Young  is  the  Director-General 
tad  PitcsideM  of  the  Eiecatite  Cooiniuee,  and  all  appKcalions 
for  space,  &e.,  oiuxt  be  made  to  him,  addrewc  l  Direcior. 
GcBerai,  Califocnia  Midwinter  laternational  Expouuon,  San 
■Fxaocitcok  CaJiToraia,  V.8.A. 

It  U  •  euilOBi  to  brcait  day  «eweb  m  a  foaenl  the  la  moilem 
Greece,  and  there  are  proofs  of  the  existence  of  similar  customs 
among  various  .Asiatic,  African,  .\merican,  and  Australian 
peoples.  Prof.  N.  G.  I'olitii  has  invcstij^atcd  the  origin  of  the 
practice  CjfourHal  aj  fkt  .  > Hlhn'^^rl^iail  /mtitutf,  Au(jmt),  and 
has  been  led  to  conclude  that  it  is  connected  with  the  purilica- 
tions  whkh  now,  as  of  old»  form  part  of  the  fvneral  ritaa).  lo  a 
great  many  places,  people  00  retaining  fvom  a  funeral  or  tkitiog 
a  houe  of  mourning,  wash  their  hands,  or  are  porified  ia  some 
way  with  water,  the  vessels  and  towel  used  being  afterwardi, 
destroyed.  Prof.  Polilis  is  therefore  of  the  oj'inion  that  the 
breaking  of  ve«els  is  ba«ed  upon  two  leading  notions  :  (l)that 
everything  used  in  the  ritual  of  puiilication  ought  to  be  de- 
stroyed, lest  the  eliicncy  of  the  purificatory  act  be  annulled 
through  the  profane  use  afterwards  of  tbingt  employed  in  !:« 
perlbrmanee  ;  and  (z)  that  oSj -cis  given  to  the  dead  mctt  be 
destroyed,  lo(;tiar:I  .i^.iinst  the  («ssihi'l'y  nf  tlirir  aic  Tit  oilier 
purposes  whidi  aiiaal  their  dedication  lo  the  JcaJ,  :bc  IkIkI 
being  that  all  chattels  must  perish  by  fracture  or  mutilation  of 
•ome  kind  in  order  to  serve  the  purpose  of  a  dead  person,  be- 
coning  thsoagh  such  nntihttion  unfit  Ibr  llfiog  nae. 

In  "Midsummer  Night's  Urctm,"  Shakespeare  rcffis  in 
"  Ruiset-pated  choughs  ipany  in  sort,  rising  and  cawing  at 
the  gun's  r(porl,"bttt  there  appears  to  bea  difTcrcnce  of  opinion 
voLMg  omiibologittf  as  to  the  bird  to  diiiinguithed.  So  far 
hacic  at  1871  Mr.  J.  E,  Ilarting,  in  his  "Omithok^  of 
Shakespeare,"  interpreted  the  expression  as  meaning  the  gray- 
headed  jackdaw,  but  the  reviewer  of  the  book  in  these  columns 
remarked  at  the  lime  that  "  without  doubt  the  iKj-jt  li.i  )  i(\  hi , 
mind  the  real  Cornish  chough,  and  the  cxpre»i.i  jn  1*  ju.tc 
accurate.  '  Rus>et-pated  '  is  having  red  faHa,  or  Uc  1  .  she 
heraldic  treix  f*ttk,  not  a  red  fa't  or  bead),  a  feature  equally 
inappHcabltt  lo  diough  or  daw,  while  the  red  feet  of  the  former 
veaadiagneitkaBcanbc."  .Mr.  I Larting  returns  to  the  sub- 
ject ia  the  Zoet«giU  Ua  September,  and,  ia  support  of  his  view 
ifaat  the  gray. headed  jack'law,  and  not  the  red  legged  chough, 
it  referred  to,  brings  forward  evidence  to  show  (I )  that  the 
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name  tiein  'i  was  not  exclusively  bestowed  upon  the  bird  with 
red  bill  and  red  legs,  bat  was  also  applied  to  the  Jackdaw  ;  (a) 
that  « paled"  meant  »  headed,"  and  cannot  he  read  "  palled" 
lor ''fboted"}  (3)  that  "nitaet"  is  not  red,  though  ft  may  he 
reddtth  and  it  often  used  for  gray  ;  and  (4)  t^*t  thehahltof 
thf  liir  l,  referred  to  by  Shakespeare  as  "  ir.->riy  in  s  t',  r:sin;; 
and  cawing,"  indicate-  a  mixed  flv>ck  of  jackdaws  and  rootrs, 
and  not  ehongha  and  roeki. 

Wc  hate  received  fr«m  (he  Deuiuke  StoKvrtt  tol.  vt.  of 
I  Autiem  Arthh,  containing  the  re|von  upon  the  work  of  that 
institution  for  tt;e  year  l8gi.  In  the  department  of  maritime 
meteorology,  esptcially,  much  activity  ha»been  shown,  nolwith- 
standing  the  serious  obstacles  experienced  by  the  lamentable 
cholera  epidemic.  The  various  publications  under  this  head 
iodwie  ttdiiag  dweellaM  for  the  Indian  Ocean,  daily  synoptic 
wcniher  diaita  for  the  North  Atlantic  (In  conjunction  with  the 
Meteorological  InttUute  in  Copenhagen),  and  the  collection  of 
I  observations  made  beyoivfi  ti  c  ic:\.  The  observations  n  ciim! 
from  ships  alone  amounted  to  an  aggregate  of  ti(2  years,  and 
these  are  used  in  the  discuision  of  the  meteorology  of  theoccani 
which  for  this  purpose  it  divided,  according  to  the  usual  practice, 
into  tqnaiea  of  ten  degicet  of  lalUnde  by  ten  of  longitude.  The 
!  department  of  weather  telegraphy  is  also  coiduclcd  with  marked 
activity,  and  daily  and  monihlv  r?f»r>r!5  are  regularly  published. 
In  addition  to  linsr  ii|.fini  1  'ii^  nrul  thr  '.c'lr;;  i  f  r.umetous 
meteorological  laiUumenu  and  chroiiuuicitis,  luiiny  valuable 
discussions  are  undertaken,  some  of  which  ate  contained  in  the 
roonthiy  AunaUn  litr  tiydrtgraphit,  &c.  We  shall  refer  lait.r 
onto  one  or  two  of  the  tpeciaJ  diaeutdooa  iachided  ia  the  preaen* 
volume. 

As  regards  the  behaviour  of  pathogenic  foinii>  111  vci;cti>bk' 
tissuen,  Kus^ell  states  that,  with  but  few  exceptions,  they  were 
unable  to  exist  for  any  length  of  time  under  these  conditlont. 
Lomlotky,  however,  who  conducted  no  less  than  3C0  experi- 
ments on  the  vitality  of  anthrax,  the  typhoid  bacillus,  and 
staphylococcus  pyogenes  anrens  in  plants  (Wraltch  1S90),  found 
that  these  organi'^m-  n  -re  no",  only  able  lo  exist  but  to  multiply. 
Of  e<peci«l  intfrt-v  wi- ihe  behaviour  of  the  anthrax  bac.llos 
inuLiil;i:t;'i  inl:i  :<^i|;inllul-  Umv.-'.  li.icil'.i  :.;^ir«'  into 

loi>g  threads,  and  at  the  end  of  seven  d.iys  signs  ol  sjwirc  f.)ini;»- 
tion  were  detected,  both  spore*  an<!  threads  being  foun  1  l.i  t-r, 
not  only  at  the  point  of  inoculation,  but  wiihin  the  iiealiby 
cella  of  the  toft  part  of  th-s  leaf;  oioreoter,  after  forty 
:  two  days'  residence  in  the  leaf,  their  virulence,  at  tbown  by 
I  inoculation  lnt»  animals,  was  in  no  way  impaired.  Allhough 
I  s.i|-r  >,'!i) '.ic  bacteria,  as  well  as  pathogenic  forms,  have  n><\ 
far  been  found  capable  of  inducing  any  disease  in  plants  when 
artificially  introduced,  yet  bacteria  have  been  isolated  which 
are  etpecially  pathogenic  to  planu.  Amongst  these  may  be 
mealloaed  the  A  kptataki  of  Wakker  affreting  the  bathe  and 
leaves  of  hyacinths,  and  the  more  recent  S,  fyarinlhi  n  fticui  of 
Ileio2,  which  aflects  also  (he  flower  ctostert.  The  jicar  blight 
has  been  traced  to  a  distinct  )>acilbis,  and  Savaslano  descrilies 
a  b.'.<:il!m  f /'  oA.i  lul'trcuh':ii)  causing  destruction  of  tissue  and 
f..ijrii  1:1  in  >if  [.aces  in  the  tissue  of  numcr<:ius  fruit  trees,  whilst 
doteiy  allied  to  this  form  it  a  bacUlut  which  produces  tunxMiia 
on  the  Aleppo  pine.  The  tiat,  although  limited,  la  receiving 
constant  additions,  and  there  is  a  wide  field  open  for  retearchet 
on  the  bacterial  diseases  of  plants,  which  may,  moreover,  be 
prosecuted  wiiboat  the  iaitenrcntiotk  al  preteni  of  the  an|i- 
vivisectionisl  1 

llsiin  F.  VON  HnPKKn«ALTiNiiCK,  In  the  EbrtnlteknMMt 
Anztiger,  nukct  n  proritional  statement  about  a  tytlem  of 
electric  control  of  clocks  which  appears  likely  to  solve  this 

niuuli  ;iVA'iii[!tL'I  jii  ublcni  in  .1  ii; .-Uct  jry  man:,'-  i.  Tin:  :n"iin 
\  difficulty  up  to  the  present  has  been  the  necessity  for  a  spcci.il 
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«lrf  ^)'^lcul,  cec.tral  siaiitm,  and  attendance,  ilic  cost  of  wliich 
eould  ai>t  be  deiraycd  b]r  the  limiled  pablic  likely  tt>  icijuirc  a 
Inargr  of  Ibis  sort.  Whenever,  on  the  other  band,  an  cater 
priw  «M  •uuted  with  TmI^  whm  widiiltiifficicntjUfr,  itae 
•l«tm  wM  doomtd  to  tafl  aad  to  ctmuc  a  ptrjadweacHon  dM 
pfiaclple  ilieir.  All  ihe*«  JiflTtculties  are  avoided  by  incotpoMt- 
ing  the  control  lyttem  with  the  electric  light  or  power  inftallatioti 
already  i.-\;  tlTi;;.  r;,i,  ;s  done  by  incacs  "f  .i  dock  inrcnlc  i  !)> 
Herr  v»a  ilcfacr  A^'cntrL-k,  uhich  is  pUccU  in  circuit  lil^e  an 
oidinaiy  iacande^cent  lamp.  It  it  kept  wound  up  by  the  cur- 
rent At  an  anaaal  cost  not  esceeduig  thai  of  one  t6-au)dle 
bap  lHtra{ii(  file  ten  bom,  Lt*  aInm  4^/.  In  om  «f  inter- 
mptioii  of  circuit,  the  ciodc  trill  go  abowt  t««l««  honca  iade- 
pcnitentty  of  the  current.   The  control  i«  effected  once  a  <lay 

by  ^  iui;  n' .11  y  (li-  ji  uf  '.he  circ'jil  ji  jtuntlal  liy  ihout  6  or  to 
vul.s  at  5  A.M.,  wLica  has  tite  effect  u.r^uiQtir>g  aii  ibc  clocks  in  the 
circuit  at  5.  The  effect  upon  the  lamp*  is  inappreciable.  The 
control  cin  be  performed  by  band  in  ibe  dynaino  raom,  or 
antomatically  through  the  utistaace  of  an  obiervatoiy.  The 
GenenI  Electric  Coapasf  of  Berlia  prapoece  thorlly  to  es- 
boJy  the  sptem  in  iu  tmlerptliet, 

Messrs.  GArTMiEK-ViLtAtS  liftTe  Imicd  tkcir  qvnteilj  liet 
0/  new  poblicaiion*. 

We  tnm  TceHtied  the  Trawncltwe  aad  PtaeecdiBBi  of  the 

Nen  /cri'inr*  In'stili:**',  vn\.  xxs.  1893. 

The  rtport  and  proceedings  of  the  Mancfacsler  Field 
Naloialirt^  and  Afeliraiogiiu*  Sockljr  has  been  iinm)  for  the 
Iter  tSga. 

Tub  Geolo«tca1  Survey  of  Alabama  hulnned  a  report,  by 
Mr.  A.  M.  Gibjr.n,  on  the  "Ge^|^>^;ic.^'  Structure  of  Murphrce'.s 
Vidl«y."  The  report  deals  particolaily  with  the  mineialrc' 
eettvcei  of  ihe  ic^ifltta 

Tki  Uaivcraby  Corteipoodaace  Collcfe  Piest  has  published 
the  foortb  Intemeiliaie  Science  and  Pfeliniaaiy  ScicotilieDifcc- 
tory,  containing  the  papers  set  at  the  CXaattnatioiB  lojnljr last* 

and  the  anawers  folly  w  orked. 

Tju  Tojm'iee  Hall  Natomt  Uialoir  Seciety  reeeBttyorsan- 
iled  an  ticmaian  to  Jersey.  SevMteetl  members  took  part  in 
the  expedition,  and  represented  three  tections — Uulany,  Geu- 

U>^;v,  .11.  i  Zoolfi^y.  The  whole  i>f  liic  co.is:  »nd  much  of  the 
interior  was  vi^i'.ed.  At  the  monthi)  uic«;uug  of  the  Society, 
held  .Moadny,  Scpicuiber  4,  many  of  the  results  of  a  Awln^ht'.^ 
Dataral  history  work  in  the  islaud  were  exhibited. 

Twu  new  toIutdcs  haTc  been  added  to  the  Aide-Mtmoire 
Icrics  eilited  by  " '  :  -  11  i.-,  and  published  by  Me»»r?.  Ganihier- 
Villarii  and  M.  ti  .\Iiuon.  "  Accidents  dc  Chau<licrc=,"  by 
M.  F.  .SiniRafilia,  dols  with  the  causes  and  prevention  of  Itoilet 
•cddenu,  and  M.  H.  Laureot.  in  bis  "  Th^e  dee  J«ua  de 
Huard,*'  elm  a  Butaber  of  problaas  oasaiectad  with  famai  of 
chance. 

Mkss:  JtMiN  IJ,\i-. nifn.oMKW  ani>  Co.,  Kdinb.iTjjh,  h.nc 
published  a  "Naturalists'  Map  of  Scotland,"  showing  \,t] 
Faunal  diviston»and  lii;hihotues ;  {^)  ({eight  of  land  and  depth 
of  sea ;  (<'}  Deer  forests  asd  salmon  rivers ;  (<0  Areas  of  moor, 
land,  hill  paltiues,  and  other  uncultivatc!  1:\n  ^  ;  (c)  Areas  of 
cutt;vatcd  land.  The  tosp  is  escelleotiy  ninu^raphed,  and 
will  duu>.  tiess  be  appredaicd  by  the  tonrlst  ai  well  as  1^  the 
nataraliit. 

Ull.  WllUAM  P.  Ct.AV,  Ediabmsh,  has  publi-^hcd,  as  an 
Alembic  Club  teprinl,  the  two  papers  by  CavenCisb,  which 
eppeareJ  In  fTie  Phih-.f'-hiad  Tnins<uii«mt  mder  the  title 

"  L\|iiiiin         11  ^11.'    !  (  r  first  p.-ijccr  .ippeaTcd  it\  I'S^,  and 
areoHBi  of  Cav  aJiih's  revearchcs  int  j  tbc  com- 
^"^ipl^  papcT^  pulilishcJ  ill  the  (ollowiiij; 

^'*%Ba  of  his  discovery  of  nitric  acid. 


In  i!49I  .1  Liolr>gical  iurvey  of  llill^(lf  C-ilili  rnia,  NevaJa., 
Arizona,  and  Utah  was  conducted  by  the  t'.b.  l>cpaitmaot  of 
Agriculture,  Dr.  C.  Hart Mcfriain  bein];  in  charge.  Theteceeudl 
part  of  the  report  on  the  retmlu  of  this— the  Death  Valley 
Eapedllinn— bn  jut  bean  pablishcd,  and  ftmnt  the  leasMh 
nnmber  of  "  North  American  F'auaa."    (t  consists  of  the 
special  reports  on  bird*,  reptiles,  batracbians,  fishes,  aolki(C«, 
insects,  and  the  .shrclis  >>(  the  .!rM  it  region,  cacti  nr.  1  yiicc.x?. 
The  first  part  of  the  report,  containing  the  narrative  of  the  expe- 
dition, discussion  of  life-soncs,  and  the  Htt  of  nunraiaUa,  ha* 
itot  yet  appeared. 

Too  great  praise  cannot  be  given  to  the  authorities  of  the 
Natural  History  Museum  for  the  excellent  scries  ufguide-books 
that  are  tx  ing  iuued  from  time  to  lime  by  ibe  various  depart- 
ments. The  latest  addition  to  thisserles  is  a  gttida  to  So«rerbr*» 
models  of  Uritish  Fungi  ia  the  depattmeat  of  botany,  piepired 
by  .Mr.  Worthington  G.  Smith.  The  Sowerby  collection  was 
acquired  by  the  Museum  in  1844,  and  consists  oT  ninrc  ibantwt> 
hnndretl  models  made  of  unbaked  pipecl.iy.  Mi.  »ijiith's  dc- 
5cr.|.!inn  ijf  the  fungi  should  be  widely  distril-utcd,  for  it  will 
enable  the  public  to  distinguish  easily  ibe  edible  and  poisonous 
spcdea. 

T;iK  I'tDLfits  i:er'./c(l  f'v  Mjii-i.c^:  from  the  Suii  f'  oui.-i:!  Insti- 
luiiori  art  .lUuajt  ijicaLiiiiblc.  ilcmoirs,  iii.ia.>,;r;>[..hi,  an.! 
bibliu^^phies  of  a  most  important  character  .ire  liv.  ri'>uiL  '.  to 
private  individuals  and  libraries  with  so  free  a  h.iin.i  hat  «very 
one  interested  in  the  matters  with  which  they  deal  must  loara 
of  their  pttbiicntion.  A  eery  impottantvoluaM  has  recently  been 
reedved  fram  the  tasitltitiba  i  it  U  **  A  Select  Bibliotraphy  of 
Chemistry,"  by  ^T:.  Hi  .Ty  C.irrint;ton  Bijlton.  The  vofanie 
gives  the  titles  tif  jir.ic;!  illy  all  ihe  bouks  on  chemistry  pob- 
li«hed  in  Europe  1  .\:in  iic,.  I  tiwecn  1492  and  1892.  It 
contains  works  in  every  department  of  both  pure  and  applied 
diemistry.  Academic  dissertation';,  however,  and  these',  are 
not,  as  a  rale,  included,  neither  is  the  volaminaut  Utersiore  oi 
petiodicnls.  The  works  are  amnged  into  seven  sections  as 
follows  Bibliograjihy,  ;i)  Dictionaries,  (3)  History,  14) 

Bicgraphy.  (5)  Chcmlitry,  pure  and  applnd,  ^6)  Alchemy,  1.7) 
I'eiiodicals.  Stitniii  v  l^  more  extensive  than  the  other s:a  com- 
bined. Besides  pure  chemistry,  the  bock  comprijc-  works  in  every 
departiikent  of  chemistry  applied  to  the  arts,  but  not  to  the  aits 
tlicinwives.  In  each  section,  with  the  esception  of  thoae  of 
b  o^raphy  and  periodicals,  the  iltlei  are  amngcd  alphabetically 
by        01       Akogelher,  12,031  ^'^"'^  indexed,  of 

which  4ju7  aic  iu  Germin,  z~'>5  in  Kngliih,  and  2141  in  French. 
In  addition  to  the  author's  index,  there  i>  a  .sul  ject-index  which 
very  considerably  faeilitatc-s  reference.  For  the  conception  of 
the  bibliography  and  the  completion  of  a  mupenilous  work,  Mr. 
Bolton  deserves  the  thanks  of  all  cbetnisls.  A  debt  of  grati- 
lade  is  also  due  to  the  Smitbsooiaa  InitllailoB  for  pabHshfng 
so  iMcful  a  volume. 

.\  fHRTlfi:!;  conimunc.Mion  upon  the  manufacture  of  oxygeB 
from  the  air  by  the  agrjis.;  <A  c-ileiiim  plun-.bite,  Ciijl'btY  the 
compound  formed  by  Itsse  with  peroside  oi  lead,  is  coatrihoted 
by  lienrC.  Kasiaer  to  the  eoncnt  samber  of  tbe  C*€miktr 
Zetiung,  Oxygen  b  now  so  important  a  commercial  ertWe 
that  any  new  mode  of  advantageously  pre[>flring  it  upon  a  large 
scale  must  of  necessity  be  of  consiilcc.-ilili:  interest.  The  m^c. 
cess  of  tbc  "  lirin  "  inetho  l  of  isolating  it  indirettty  from  the 
atmoepfaere  by  the  agency  of  1  anuni  peroniite  ha;  given  rise  to 
several  attempts  to  discover  some  other  ^ubsioace  capable  of 
yielding  oxygen  of  an  equal  degree  of  purity  snd  vmlerecpial'y 
favourable  cooditions  as  legaids  cost  of  plant  and  worUag. 
Cilctuni  plumbafe  wodid  appear  to  possess  several  properties 
capable  ot  rendering  it  ,in  ctSvlent  &ub..ititutf  fur  barium  per- 
oxide, and  llerr  Kassnerevca  claims  for  it  adi»tii>ct  superiority. 
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Wbctber  this  be  imleed  the  c»«e  or  nnt,  can  nf  co'iru;  only  tic 
teiUil  by  KCtual  working  during  a  iu&ticnlly  lung  fJcnoJ  of 
time.  The  method  as  described  by  Merr  Kaussncr  is  briefly  «» 
lallawB.  Cilchun  plumbate  in  the  fonn  of  spongjr  porous 
piecM  it  int  espoaed  to  tke  action  of  ibohI  finaMB  0ses. 
wUcb  lu«e  bna  pceviomljr  mil  i»Mii*d»  at  lu  ttapwulim  noi 
execeding  too*  C.  ThecalclmnpliiflilMtoimdMthaM'eoiiililUins 
rapiilly  ab»or^>»  the  carbon  dioxide  contained  in  the  fomice 
gates,  becoming  thereby  decomposed  *ilh  hirmatinn  of  c«Icium 
carbonate  and  frfe  peroxide  of  lead  ;  that  li  to  say,  iIil-  acid 
properties  of  carbon  dioxide  are  superior  to  those  of  lead  per- 
oxide, and  so  Ihe  former  eipeli  the  latter  froai  it!  SHIte  of  com- 
biaation  with  line.  This  dccompoiitioB  it  ttOKCCMapuietl  by 
any  change  of  form,  the  spongy  pieM*  of  nralcrial  iMttlainE 
preciHiy  s.^nu     in    shape    and    texture,    like  the 

pseiuli'tiioriili-.  il  ii,;iitTa!(»i;y.  The  proilucl  of  this  first 
opersliun,  wIicti  fill  )  .a'atali^'l  with  cnrli  mi  ilioxide.  i< 
transferrevl  ;o  .a  '(ongly  coDsurCtii  n  iori  heated  to  fc<Jij«is, 
when  oxygen  is  tapidly  disengagt  1.  The  evolution  of  the  oxygen 
i<  ficiliiated  by  leadian  tnperhcated  sleam  tiutOD^h  tb? 
tetoft.  Whea  ibe  pecagiide  of  lead  hu  yicMcd  op  ai»t  of  ii^ 
available  oxygen,  carbon  dioxide  cooraMMtt  10  bt  cvdvedt  aad 
subsequently  the  issuin;;  gas  is  pur»  eaffaea  dioalde,  whteh  If 
collected  separately.  The  carbon  diuxide  ev  )lv-.-il  J.irrng  the 
intermediate  phase  is  removed  from  the  oxygen  by  iiUuwinj;  the 
gases  to  pa'**  over  a  further  quanuty  of  calcium  plumbate,  ulu 
abmte  it  colitvly,  alknrtng  ooly  pore  oxygen  to  eacap*.  The 
IbM  phaat  in  «Mcb  poR  stbon  di^aidoiacfoMllaMniadM 
to  cofiipletioii,  after  wUeh  tba  iciMue  it  readiiy  steooterled 
into  caleinm  ptumhate,  for  tiM  in  a  fBbt«4|aeat  openitkMii  by 
4rivbi(  a  {anwDt  of  air  tbnraiU  tbt  i«toiL 

Is  ii^  ll';.in  !o  Ka  sner'i  process,  abowdetcribed,  arjothcrha* 
i  I  y  Pcit?,  in  which  instead  of  furnace  gaaca  pure 
carbon  Uoxuii'  ;  >  oin;  !  -ycil.  I  a-  chaiclicT  has  also  recently 
{>ablished  a  paper  upon  sin;  Mibj«i:  ,  iri  which,  howew,  he  does 
not  appear  to  have  been  .iciiuainted  with  the  whole  of  Kassncr'^ 
pablicaiioaa.  Le  Cbat«lio  conclude*  tbat  caldnm  pbunbate 
ghret  ap  its  avallabls  oaysen  by  mcrtly  heating  it  to  a  t«m- 
pcralnre  of  200'  higher  th:;n  thai  employed  in  Brio's  process  in 
|hc  case  of  barium  peroxide,  and  that  ihe  heated  residue  absorbs 
oxygen  from  the  air  fgain  mmli  ra'  tc  i.i;  .dly  tli.-M  the 
latMT  anbstanee.  Kaainef  has  alicaiiy  previously  stated 
tlHae  Cteli^  and  now  aatatlt  that  his  indirect  method 
paamtet  two  great  advantaget  om  (ho  diraet  oaa  propottd  by 
Le  Cbateticr,  naaely,  ibat  alowcrtenpetalm*  I*  required,  and 
a  c  inst  jcient  saving  of  fuel  and  wear  of  retorts  effected,  and  that 
pare  caibon  dioxii'c  is  nblaioed  aa  a  very  valuable  by  product. 
The  very  fact,  however,  that  there  rirc  .1  Tunr-.y  [jDSsiliif  iiukIls 
of  treating  calcium  plunbalc,  goes  far  to  indicate  that  there  i<  at 
least  some  ground  lor  ibe  propocil  to  employ  it  aa  a  tabitiiute 

for  l.:ui  iiti  \■^^'■■\\  ^t. 

NoTKiitom  the  Marine  Biolonicnl  Station,  Plymouth. —LaJt 
week's  captures  include  the  I'l^lychile  Ettnict  /I.iranii,  the 
I}«capod  JHrimda  dtMiituJata^  andtbeOpialM>bnuiGbsiAr/-«bf<r 
bifida^  EmifetoMis  fmkkm,  AiUnfm  kymUmt,  aaA  Tbttmeera 
ptumgera.  The  floaiiag  favna.  i«»a{M  Ita  foocal  character, 
^fll~g^,r!l  aUdn  sia,  Evotlttt  ffonimaunt  and  OphioroM  J^iici 
having  been  especially  plentiful.  The  hivL-  <J  / ,  ■ 
AJjg'lona,  St'  iiit,  /'■jj/v«iV  and  of  isvcial  Cr u  .'.iLe '- 1  l  U 

have  been  taken  ;  an  l  Miiller'.t  I'tjiyclad  larv.-  h.ivL-  m.idc'ilieir 
first  appearance,  although  tis  yet  only  in  small  numbers. 
KnUtMH  has  been  Karce,  but  other  Nemcriinc  larva:  fairly 
mmerotti.  D^tttun  TrUonitt  first  recorded  a  forlnigbt  since, 
baa  been  represented  by  several  sptclmeai  in  almoit  every  bani 
of  ilir  t  -.     r  .<■  r  noJfing  animuU  are  now  breeding  :  — 

The  I'ulyclads  hurytt^lu  cornuta  and  ^jrjaiijiuuui  vjriiiiiU, 
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the  Polychete  O/^ryciroe^imlhe^t^Mnam),  and  the 


Tbe  Cymnablaati*  Hydioida 
amua  ate  giving  of 


IsofHid  PirurMryfta  Ciitttht*^ 
!'■<  i;-i>im»t  nptm  and 
medusx. 

THir  addhioiH  to  the  Zoolbfilcd  Society'*  Gaidcw  dvftag 

the  past  week  include  a  M.ikjan  Uear  (^V/wi  mt}!ayaMus,<i) 
from  Malacca,  presented  Ly  .Mr.  E.  Sydney  Wooduviss ;  a 
Feldegg's  Falcon  <.Fal,o Jt'J'S£i]  from  Morocco,  and  tw...  Whnc 
abaftod  FrancoHo*  {Jhramolinus  kuttuefus^  9  9  }  from  North- 
oMt  Africa.  pR»«M«d  by  Lord  LiUord,  P.Z.S. ;  two  Common 
Butaidtt  (AMliw  vm^m$)  Umt  Ennfw,  {iraMMad  by  Mr*. 
Henry  Goodbnn  ;  a  Ring  Onzd  {Tunltn  ttrgmabn,  i)  ttm 
ri[i:i  ii  Ulis,  vrc-fiit'.d  by  Mr.  Samuel  Kadclille  ;  two  Snl- 
phttty  iyraotii  \i  i<ati^iii  sulfhur<ilut\  from  South  America;  a 
Chukar  Panridge  KCmcabis  rAuiar)  from  North  west  India, 
and  a  Bamboo  Partridge  {lijm'ujin'.'a  lh.'rafii-a'>  from  North 
Cbloa,  pmcnted  by  Mr.  H.  11.  Sharlaml ;  a  Land  Rail  {Cnx 
finlmtisi  fioa  British  I^Ie^  pretenied  by  Mr.  W.  Stanley;  an 
Arabian  Baboon  {Cytutf/Aa/itt  kammfrjm,9)  ttom  Arabia, 
iiift  .1  Itwiy  Tapir  ( 7:r/'ir«/  rnt  'itii)  from  Columbia,  de-iesited  ; 
'  two  Snn  Hitlems  (.J-un^fy^  helias,  i  9  ]  from  South  America, 
four  Patagonian  Cavies  (Dcliehdii  /<at<iclu'ni<<t,  4  <J  ?  V  )  bred 
in  France t  an  Elliot's  Pheasant  {/'"asuntu  ellnfii,  I)  from 
China,  tbno  Cluliaa  Teal  (QMr,}U,  Ju:a  ina^iUei)  frcm  Anl- 
atciic  Amerlea,  aid  two  Viscacha*  {LaffftUmui  trUkvdiutjhii, 
i,  > )  from  BoenM  Ayres,  purchased. 


OUR  ASTRQNOMKAL  COLUUN. 

The  T«A1«IT  of  VEifUSOf  1874.-- The  reports  and  draw- 
ings of  the  New  SouthWaleaobservemof  this  traiikit  have  already 
been  published  by  the  Royal  Astronomical  Society,  s«  that  the 
volume  which  we  ha»«  received,  containing  the  observations, 
published  by  authority  of  her  Majesty's  Guv^'mment  in  New 
.South  Wales,  cannot  be  looked  upon  a«  containing  much  ih:ti 
i«  new.  Ml  P.ii'.mII,  ilic  Government  as'.ronoiv.er,  under  whole 
direction  (h;^  work  h.i«  l>nn  compiled,  seems  lo  have  taken 
great  pains  ii.  l^rini;iric;  it  l  Ut,  (or  be*id»s  a  long  inlroiluetion 
summinK  the  icsulis  ^rd  •.r|  ;i';\  c  iLCMiints  of  each  of  the 
reports,  the  Umk  1,  il  r-uatci  wiii.  i.<;»tial  phoiogiaph*  and 
drawings.a  fron  1  icut  c.  .niaiisiog  photographs  of  the  oMerven, 
and  is  bound  in  j  vity  tUtojate  cover.  The  value  of  this  poh» 
lication  lies  in  the  fact  lliat  each  oWrvci's  record  is  published 
in  full,  and  is  accompanied  by  numerous  printe<l  <iiagram»,  which 
hcl  p  to  make  mofc  clear  the  varion*  daseriplioot  of  phcwMoeaa 
that  were  noticed.  Patiing  over  the  obwnuioni  of  contact^ 
we  may  refer  to  tome  of  tba  pbytol  rfi«iOBKna  •hich  seemed 
to  have  claimed  attention.  Witb  legud,  fitct,  t>j  tbe  hiack  drop, 
it  seem>that  only  those  whowereusing  telescopes  of  snwUl  ajicr- 
ture,  li  to  2  inch,  and  low  power  eyepieces,  saw  it,  while  on  the 
pbotoe'vpb^  O'"  ^^'^  slightest  trace  of  it  could  be  seen.  The 
evidcaoe,  as  far  as  the  New  South  Wales  ob.ervatii>ri.,  ^  1, 
^hows,  a»  Mt.  Russell  states,  that  "the  black  drop  doe*  not 
^eem  to  be  due  to  the  atmospheric  conditions,  but  i.itlicr  to  lh« 
imperfections  of  telescopes  ..f  smaU  apertures  and  lo.v  iniwer.' 
The  curious  "  faint  tremul  shaking."  as  no'.iccd  at  ihe  times 
of  the  planet's  ingress  audegiess,  are  put  down  ti.  'ht  temiwrary 
unsteadiness  in  the  atmosphere.  Three  imp^rlaiit  phenomena 
which  seem  to  have  been  f»encrally  observed  were,  the  ring*  of 
\\^x\  and  the  halo  seen  nttnunding  the  planet,  and  the  riagof 
lifibt  round  that  p.irt  of  U.e  planet  ptoiocied  on  the  sky.  Mr. 

Kussellis  of  opinion  that  the  aittioepbereof  Venus  probably 
docs  not  extend  far  enough  lo  prodnce  the  obaerved  pl.enowooa 

.f  the  hal  bat,  per  lasa,  •  pati  of  it  oodd  be  AttnSu  od  to  Utt 
ha«  in  the  atraosphem  canted  by  the  forming  of  mouiure  attbal 
time.    The':  bdgbt  ring,  described  as  veiy_  bn  bant  was 

onnd  to  affect  theebemkals  more  than  the  wn  lUelf.  as  shown 
on  (he  pbOtOgraphic  plate*  ;  its  brilliancy  aCto.inls  for  it  being 
only  seen  on  tbe  limb  not  projected  on  the  sun,  and  n  is  sug- 
^ed  ilMt  paibaps  under  favonrabie  condition  tbu  halo  migm 
be  leen  when  tbe  planet  is  loal  in  the  tantight. 

The  Pi  an  i-t  Vknus.— Some  time  ago  we  noticed  in  thae 
column!  a  short  monograph  on  the  •'Planet  Jupiter  and  hit 
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Ssipllitc!,"  by  Elleo  M.  Gierke.  We  hive  njw  before  as  a 
MC'Mi  )  one,  eniiitol  "The  Planet  Venus,"  in  wbidl  the 
aufhjrcs?  1,-iys  before  m  in  a  plemnt  minner  a  "iimil.ir  wmmsfy 
of  I  he  m  >fe  im;)i>riant  p  >inl*  connecieil  with  ihis  planet's  ap- 
pcar.ince.  Com  iiencing  with  a  few  words  with  regarj  M  the 
position  of  Venus  wiili  relation  to  the  other  pUnct;  in  the  solar 
sy»lcm.  one  is  ititi  ojucfd  successively  to  her  chin^jcs  of  aspect 
due  to  her  varying;  po>itii>ns  in  her  or  iit,  to  the  "silver  crown  " 
or  halo  pru<liiC':i|  liy  the  rrfnciion  yf  the  sun's  rays  round  her 
glci  n  ,  m  l  o  her  rot\  i  n,  r.;ial  appearance,  ami  paUr  cap*. 
Ilci  jjijn  ;sc.iiici;  .at  time^  of  tc.miii,  and  the  phantom  satellite, 
are  then  <lcalt  with,  the  canchidmt;  chapter  speaking  of  her  in 
connection  with  the  .Slar  of  H;thlehem.  In  lhi<  last  reference 
it  made  to  the  *' enhanced  splendour  with  which  she  occasion- 
ally—once  or  twice  in  a  century  or  to— shine*  ai  «ach  time»." 
TiMi  the  plaiMl  dotti  assume  ihia  inemse  of  brightiMtt,  in 
addlli  m  to  that  due  to  her  poniion,  tceraa  v«i7  doabtfal,  and 
the  etplanation  here  given  to  account  for  it  dapead*  on  the 
luminous  cloudi  iheorv  suggested  by  tlie  lectures  OR  the  lique- 
faction of  gasei  by  Pro/.  Dewar.  Toe  naoograph  ii  well  worth 
a  perttiil,  and  ahonld  be  widely  read. 

"MiMMKKMUJiLSoCiBTA,"  ~  Among  the  eoDtrihations 
to  these  memnin  for  the  month  of  July  will  x!t  found  a  detailed 
•ccottiM  of  the  lale  e^MMe  of  the  lun  aa  ohierved  from  the 
Royal  Ofaaervatory  of  Catania;  a  note  bvUilloserich  giving 
lome  data  with  a  m.^p  for  the  edipMs  of  May  28,  (909,  aiid 
Au^just  JO.  1905  :  the  spcCtroiCopic  observation*  given  in 
graphical  form  of  the  sun'i  Itab,  aide  at  Palermo  and  Rome 
diirinj;  the  mootlis  of  Oettdtv,  November,  and  December  of 
1891. 


GEOGRAPHICAL  NOTES. 

In  the  Seplemt>t'r  nuni!ier  of  the  Ce.^jra/'hical  y.mm.i!,  Mr. 
Fred.  Jeppe  h3<  a  paper  dealing  in  i;reat  detail  with  the 
Z  uipansbetg  (;<iM-ti(hU  in  (he  north  of  the  Traaivaal,  illuttratrl 
by  >  new  map  of  the  district  on  a  large  Male,  and  br  several 
photographs  of  characteristic  scenery.  The  paper  n  hisloricil 
as  wellaalopot;rjphic.il,  and  cunt.ains  an  intercitini^accjunt  ofihe 
ancient  woriciii);-*  m  'he  P  ih'i ora  >rt.  The  lillijiilty  of  ortho- 
graphy of  place  1-  tL>jr:,  I  1  1,  >  '.  ji  tl  .  .imple*  of  alter- 
native spelling  bcii)^  ){ivc!i,ut  whidi  the  tcncs  Lt-Th>ba,  I,-hliHa, 
Lcchlala,  I.ethata,  Letalia,  Taba  i*  characteristic.  1 .1.:  tl.-i- 
trict  appears  capable  uf  great  devektpmeni  when  difTiculiiet  of 
transport  aie  owcxMne  by  a  btaadi  vam  the  Delagoa  Bay  rail- 
way. 

Pr.  R.  II contributes  a  paper  to  the  last  nuinl>er  of 
r, .'  I  mijHit's  MiHiUHH^cn  on  the  chnn;;??  in  the  coastline  of 
SLiiidi -weitern  Sch!e>«ig,  with  map*  -hoAinj^  the  coa^st  a>  it 
c<.i'l!  !  in  l?t".  '"^14,  and  lSf)j.  These  maps  present  a  striking 
pitiiuf  iif  I  r  .;re»stve  diminution  in  area  of  the  islands 
north  ul  llic  mouth  of  the  river  Eider,  specially  Nordslrand, 
while  those  inime<liately  adjoinitii;  :!  <■  lircr  mouth  have  been 
united  w  ith  the  mainland,  and  extended  in  area  by  the  erection 
of  dykes.  A*  the  islands  have  been  inhabited  from  very  early 
time>,  and  protected  to  a  certain  entcot  by  dykes,  the  process  of 
coast  erosion  hns  not  been  as  ctmtinuous  and  (penile  a<  would 
naiurally  b«  the  case,  but  li  has  been  a  soccestion  of  artificial 
cai]i«4a«n(^f  the  phrase  may  be  mcd'-hraiight  abont  by 
eaceptionl  ttorau  dcatrajfiiic  the  leapwvlli.  la  the  old  time 
each  ti  these  Qlatliophca  wb>  recgidcd  amonni  the  klinden  by 
the  name  of  the  patron  aalnt  of  the  day  whco It  occurred. 

Petenmiiiit' I  .\fitt<i!iin^tti  also  publishes  a  new  in»p  of 
Cliilral  an  I  th;  surrounding  district!  of  the  Hindukush,  by  Mr. 
F  I;:;iiii:.ucJ,  who  describes  the  region  in  a  short  article, 

.Sli.  11.  M.  DlCKsos-  «ncnl  the  in'vrtlh  of  August  on  hoard 
H.M.S.  y./i-*-^:',  -n  lirlaM'.if  ■t\r  Vt  s,  ty  li  nr.!  l.-r  ^..-.^-l.inii,  in 
carrying  out  a  sciies  oi  phyticul  ulnf-rv.i' i  in»  t>n  the  w.iler 
between  the"ik'iey,  Shetland,  and  Fier:.  -  I  lmil*.  Thiswotk 
wa<.  to  a  cert.iin  extent,  in  concert  wuh  jh.it  being  done  by  the 
1 1 1  :tiiil  .Swetli^h  (governments  on  the  entrance  to  the  ftaltic 
and  the  neighbouring  porti  of  the  North  Sea. 


MF.ETisi:  nr  r/r.r  frkxch  associat/ox. 

'pilK  twenty-secon.l  incelini;  of  the  Atwcia-ion  Frnni,  »i*e 
pour  IWv.incemeni  des  Sciences  w  1.  IvM  ilu.  year  at 
Bcsanv<>o  (Uepaitnieat  du  Uoutts.),  capital  of  the  old  province 
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of  Fraacbe  Comic.  Few  lown^  in  I'lancr.evcnalihoagh  smalt* 
are  wanting  in  bikioiic  or  antiquarian  atiraetions,  and  in  these 

respects  IJesat^sn  has  it  ucli  to  interest  the  antiquarian  as  well 
as  the  man  ol  science,  and  ihtrcfoic  il-^  own  met  it  is  well 
worthy  of  a  visit.  The  meeting  of  the  French  .Vssociation  in  this 
town  not  only  enabled  many  10  see  it  who  olhetwise  would  per- 
haps never  have  had  occasion  to  tl"  ^^'SX■  ow  inn  to  the  facili- 
;  lies  aflfordcd,  both  ly  the  muni  1  :  h  •.  snd  by  the  civil  and 
military  authoritic-i,  practically  every  thing  interesting  io  the 
town  and  in  th?  environs  »a>  Iilnially  put  within  the  Mkch 
of  the  members  of  the  .Vs^OL-iaiion. 

The  meetititl'i  of  the  .Vsiaci.iH  m  were  lioli  in  the  Lyc^, 
which  was  built  by  ih;  JesuiHi  al> 'Ut  ihe  Oirnmc ncemcnl  of  the 
seventeenth  cenluiy,  and  by  rc:t>  tn  of  the  great  nuiii)>cr  of  clan- 
rooms  aflf-irdcd  the  neceiMry  facilities  for  ihe  meciiugi  of  the 
different  acclions  for  oorreapondence,  &c. 

The  Aaioeiatlon,  atthongh  modelled  on  the  tines  of  the 
Britiah  AnociBticw,  has  a  slightly  dilTerent  scope,  owing  i^^  tho 
coaditioiis  which  brought  it  into  existence.  It  really  com* 
menccd  at  the  "Association  S.-iemirxine  >!c  Fiance  "  in  i8£4« 
when  ft  was  foanded  by  Le  Verricr,  but  this  subicqucnily  to 
1871  became  combined  wiih  ihc  .VssociatioD  1  ian<,ai>e  pour 
TAvaiiccmcnt  des  Science-,  the  object  of  which  was  not  only 
scientific  af  er  the  iinnb  of  the  Itriti.sh  .\s;oclatii>n,  but  al>  •  aimeil 
at  reviving  the  study  of  science  .Till  of  stiniulatiiig  scientifio 
research  in  the  dcnartnicnls  by  bringing  Ficnch  scicntitic  merj 
toijelher  in  thcdiflcrciit  ptincipil  towns  ihro.ighout  the  coantry, 
rp.ahjing  them  thus  to  become  liclter  .ind  more  practically  ac" 
([■I  'ir. :ed  with  France  .ns  a  wholr,  and  wi:h  the  wishes,  wants, 
and  rerpiiremcnts  of  the  |K)pulatiun«.  Tiiis  patriotic  ohjcct 
h.is  been  well  k^'pt  in  v:ew,  and  the  corliality  of  the  ro:--  '  -.  in 
afforded  to  the  A'3-»cialion  wherever  it  goe*  shows  how  wtll  its 
work  is  appreciated  by  the  country.  It  would  therefore  follow 
that  the  study  of  the  district  vi>!!ed  foims  an  important  part  of 
Ihe  wotk  of  the  Af^sociation,  anJ  thai  the  "  Excursions"  we 
just  as  much  sought  afitr  as  in  the  meetings  of  the  Bdtbh 
Assudalion.  • 

The  bnsine»s  usually  commences  with  a  general  meeiinb  held 
cither  in  the  theatre  of  the  town  vbitcd  or  other  pnblie  onitd- 
in;:  capable  of  afTordin^  the  necessary  faeilities ;  in  this  ease  it 
was  held  in  the  theatre,  a  remarkable  slrucuirc  dating  back 
to  1778,  and  inaugurated  in  1784  by  ihe  I'lince  de  Condd 
and  bis  son,  the  Due  de  liourhon.     On  the  stage  facing 
the  hoote  was  the  table,  at  which  -at  thi.-  principal  author- 
ities of  the  town,   civil  and  military,   the  president  and 
principal  olTicers  of  the  Association,  and  ran^;cii  behind  them 
the  invited  guests,  noiabititii-s,  and  cluiiuicn  of  sections  or 
committees,  \c.,  evening  dress  Ijcing  |iiaclically  iie  rigutur. 
Tht*  business  commenced  by  the  M.iiic  of  Iks.ii  i,iin  leading  an 
a  1  l:<-«»  of  welcoaie  to  the  Ass  j^iaiion,  and  of  hearty  sympathy 
I  wiih  its  objects      Then   tl-.e   jutsidei.t   f.T  the  year.  Or. 
Itoucharil,     .Membrc  de    I'lnslitiit    and   de   I'.Vcadi'mif  ilc 
M(t  ncini",  J'rofi's^p'ir  i  l.i  Fncul  i  de  .M',-di„inc  de  Paris,  read 
hi-  i  ; (  I  «l  u  h  the  fttliowing  may  be  taken  as  the  lead- 
ing puii/.>.    Having  thanked  the  town  of  I'au  for  the  reception 
given  to  the  Association  in         and  thanhcd  the  Malm  of 
lle«ar<,on  for  the  cordiality  of  his  welcome,  he  defined  tlM 
double  object  sought  by  the  French  Assiiciation'e  scientific  pro* 
gress,  having  for  nhertor  aim  the  greatness  of  their  country. 
He  paU  *  mdl*aicfiKd  complimeat  to  Iksaiuon  fur  its  tradi- 
tional tove  of  Icainiilg  and  spirit  of  culture  manifested  in  its 
celcbia  ed  men  iind  cacBttiic  institutions.   Turning  then  10  the 
subject  proper  of  his  addrcMi,  he  expressed  the  desire  to  spcdt 
rf  ihe  scientific  movement  and  the  p  isitioo  of  sdeniific  men  at 
the  present  [.>eriod,  an  I  in  order  Io  siH-ak  «ilh  competence  he 
propii^e-l  to  take  his  examples  fiora  the  profession  "which  he 
cultivates,  leaches,  and  practise*, "  bring  justified  in  do  n^;  s  > 
by  the  fact  '4  hi'!  h.ivini;  Hren  r.?l!  -d  on  to  preside  in  hisquaitly 
of  a  doctor     11-  lluti  ;         1  •  ,  rhe  wonderful  development  of 
scientific  stodr  at  prewni,  and  ktatid  that  in  Ihe  Faculty  of 
Medicine  of  Paris  1200  siuilrnls  present  themselves  each  year 
for  the  degree  if  M  l).  ilJociorat  en  Medicine)  ;  ol  these  700 
soon  give  up,  while  5  o  |  r  ■■  •••.f  .  n  1  .1  •.tk  iheir  digree. 

lie  pointed  tut  that,  whatever  ihet>iu  it  is  manifest  that 
during  ihe  Jias;  fifteen  ye.irs  the  numl>cr  of  s-u  lenis  has  beett 
on  the  increase,  lie  then  cnleicd  on  aa  an.il>sis  of  the  came* 
of  this  movement  which  extend  to  other  branches  of  scicnee. 
•<  It  has  b(.e<^  said  that  the  Gennan  idiootmMter  was  the 
I  conqiieior  at  Sadowa ;  it  was  repealed  afkermore  recent  ditas* 
itrs.  It  is  false,"  but  the  "mcl    JorHimt  thi*  www,"  and  the 
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whole  of  Fr.ince  resolved  lo  accept  sacrifices  etjuil  in  extent  to 
those  entailed  hy  the  defeat,  in  order  to  iosare  a  national  lecoveiy. 
Thi»  aeouuicac  dominated  at  the  foaadalion  of  the  French 
AwKmtioB.  Scbodt  in  cmjr  cnd«  lMf«  been  muliiplicd, 
u  iIm  bcw  ^sasm.  Their  JmuUm  haw  created,  at 
least  fee  meilieioe,  bnl  have  not  given  («$«ltt«tpeGttd  of  tbiera. 
Tbe  real  object  uaRbt  wat  to  retain  in  a  certain  nnnilier  of 
nnivcnsity  ccntreo  the  crowd  of  itudeota  whidi  encumber  the 
Faculty  uf  Medicine  of  Parn  withool  profit  for  themselves  or  fur 
it.  "  This  encumliciment  sccm»  not  to  ijavr  ditnini<ihed  at 
Pnris,  nnd  our  provincinl  faculties  might  without  harm  sec  their 
scholastic  [>oj>iil.»ii<in  ticMeii."  As  a  matter  of  fact,  the  newly 
created  chair*,  ljt)oratoiic«,  and  facililicj  have  in  a  rcmaik- 
atle  manner  iniili ipln,.!  suurco*  of  empioymeul  and  created 
outlets  for  joanj;  men.  Il  i>  ceitain  that  many  have  commenced 
working  in  oi.lcr  to  make  themselves  (xjiiiiont  in  the  te.ich- 
ing  worhi.  They  have  s.ihscqucndy  seriously  taken  up 
scientihc  study  oiid  di*in;crtstid  siiclilific  Work.  "  Vouni; 
men  of  scienci;  desire,  and  niiturally  s<^,  that  their  work  should 
be  immcdia'tly  rcmuner.itcd.  This  i»  a  iiovelly  in  our  old 
university."  I'hci'e  pietension*  are  lo  some  cxtetit  lc};i;ima1e, 
and  the  budget  rnj>t  pioiidc  for  them,  hut  the  budget  ist  cjjin- 
ning  lo  rcii^t,  an.i  the  day  n  approaching  »hen  the  Slate  w  ill 
only  a*k  for,  and  will  only  acccpi,  the  atisolutely  necess.iry 
•etvieesi  white  on  the  other  tomt  inanriog  to  those  who  devote 
tiu«Dsalf»  10  Kienli&e  inalruetion  a  hoaoarable  po»iiion  and  a 
■atiabdory  future. 

'*The  public  powcTt  nu*t  beeone  persuaded  that  inatmc- 
lion  ia  every  degree  and  in  ever*  direction  of  employinent 
is  and  most  be  treated  as  a  career.'' 

At  may  be  seen,  we  have  reached  a  critical  peti<  d  wlien  the 
plethora  Is  become  exc(rs<ive,  «id  a  situation  which  has  bcc-ime 
painful  ha«  to  tie  rcrneciiei  somehow,  "The  raising  of  the 
standard  of  the  position  of  men  of  sdence  one  of  the  spon- 
taneous cons  <piences  of  progress,  at  once  natural  and 
necei  ary." 

The  applications  of  sc-cnce  carry  with  them  certain  advan- 
tages ;  one  of  these  well  cakiiLited  to  entice  jjenerou*  natures, 
IS  the  degree  of  esteem  accorded  to  a  profession.  Ccftain  pro- 
fess! •■n.  y  more  favour  in  given  peti<Ki-  i'i  ul  others — ■ 
mili'iry  m  n  during  the  Kir>t  Empire,  lawyers  under  the 
K. -I  i.ii  ,,n.  engineers  towartis  1848,  and  under  the  Second 
Empire  dmmg  the  periol  of  railway  building.  The  turn  of  the 
doctor  has  perhaps  come.  *'  I  am  inclined  lo  think  s  > «  hen  I  con- 
sider llie  cxiiaotdinai  y  number  of  doctors  who  sit  iiilhi.  '  Iciicd 
OoamUative bodics^and  the  impoctant  r6lti  that  t  hey  play  t  lie i<  i  n . 
Dr.  Benehard  then  cited  their  influence  on  Parliamentary  icgis- 
latfam  ittlbe  mallets  of  vaccination,  the  u^l  jI  aatisHptic*i  aad 
sanitation.  In  no  way  docs  the  parallel  j>ri>t^u*s  ofseienlifie 
dignity  and  public  esteem  manifest  iuelf  more  stroafjly  Itun  in 
the  matter  of  sptcialtict.  Knowledge  h  no  longer  eacydo> 
pgedic.  A  doctor  can  no  longer  become  leataed  tMt  ou  condi- 
tiom  of  becoming  a  specialist.  Surgeons  have  been  the  first 
specialists.  They  have  expended  to  so  many  objects  their 
fecund  activity,  and  enl.irged  their  domain  to  such  an  extent, 
that  Si:rj^<*ry,  having  absorbed  everything  about  it,  will  soon 
ce.TM.-  1  I  h.ive  a  separate  existence.  It  dismembers  itself  into 
!,,>cci.il' icv  wliich  mtji'tply  ilny  by  day.  "I  sec  approach- 
iii|.;  Itie  d  ly  wj'.cii  ilirre  rie  no  longer   cither  doctors 

ur  sui^!;.ir.>,  iuid  When  iheic  wiil  i  vist  for  ihiie  who  dedicate 
SiK-in-^i.-lvo  to  the  art  of  healir;:;  .T  ^'cnrr.il  p.niiolfij;y  with 
gcncr.il  thi  r.i|  eutic",  including  amongst  oiher  things  ihu-  i.iw* 
and  p:<j.csics  1  (i|  i.;.itive  intervention."  Stariinj;  l>  jm 
general  Jund  ol  ktiowlcdge,  doctors  will  cla.ssify  ihemselvci 
according  to  the  natural  groups  of  m  il  niici.  to  the  study  and 
treatment  of  which  they  may  dedicate  ihemsclvcJ.  "  It  will  be 
necessa  y  that  the  State  and  the  teaching  bodies  should  cum- 
picbcnd,  foresee,  and  provide  for  this  evolution  which  i>  certain 
to  he  aoGomplished.  It  is  neccsnry,  above  all,  that  those  who 
dedicate  themselves  to  the  medical  proiiHaiaB  shonld  re- 
ceive a  cooMBon  and  nnavl  solid  intiuciion  which  will 
etiahlc  each  one  to  woiKOBt  later  oo,  with  fruti,  hia  specialisa^ 
lion." 

lie  then  cited  tbe  pMiiion  which  oculists  have  attidned  in  tbe 

public  esteem.  They  liave  constituted  a  science.  The  art  of 
■  he  oculist  has  become  ophthalmology,  "the  most  brilliant,  sure, 
and,  I  was  about  to  say,  most  perfect  branch  of  medicine."  lie 
considers  in  the  same  way  the  position  atiaine<i  by  the  dentist. 
In  changing  their  titles  oculists  and  denti>U  wish  lo  maric  the 
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arrival  of  a  new  age,  the  accession  of  their  aits  to  the  real 
!  Kientific  period. 

I     After  a  few  words  upon  the  position  of  men  of  science.  Dr. 

Bonchard  slated,  as  showing  the  wide  field  still  open  for 
I  modest  tflbits,  that  of  the  36,cco  communes  of  France  i9tC40 

I  have  no  doctor.    It  is  a  field  opened  up  for  active  and  devoted 

:  work. 

Hut  neither  ambitioa  nor  tlie  satisfaclion  of  woiMy  reipiire- 
mcnts,  nor  even  the  thirst  for  self- aactiiicc  suffice  to  explain 
the  ioteti«ity  of  the  movement  which  carries  ;il<)n^;  to  scitirific 
occup.itions  .SI  many  men  belonging  10  the  intellectual  and  m  jral 
rUtt  of  the  nation.  People  go  low.>rd4  science  because  of  its 
attractions  and  fascinations.  If  geometry  can  c.>cciicavcryp.is»ion, 
why  not  the  study  of  physical  phenomen.i,  the  dcicrminx  inn 
of  biological  laws  ?  "  Medicine  has  seductions  which  may  raise 
a  smile,  hut  which  all  those  who  have  dedicated  ihcir  existence 
to  it  understnnd."  To  grasp  the  causisof  disease,  discern  'heir 
modes  of  action,  is  theqieslion  which  has  been  [losrd  since  the 
origin  of  medicine;  it  is  the  problem  which  for  the  .'<>i)t> 
ycar»  and  more  ha.1  tormented  the  grcatc-l  intellects  ut  the 
lilt  la.;:  .irofession.  The  i  ciiu  e.  irivc  been  rev<  aled  ti>  us  for 
&  ^i<:Al  uiiuibcr  of  maladies  i>y  a  man  who  was  nut  a  doctor. 
This  revelation  dates  from  but  yesterday,  and  it  is  only  since 
yesterday  that  we  have  been  able  lo  introduce  into  expeiimen* 
tation  this  iulor  up  to  the  present  mriroown — the  morbific 
cause  {la  tMtu  m»»li/Lut).  Frem  Mm  day  dalei  the  great 
reform  in  medicine.  The  modes  of  work  of  the  old  smwl 
were  then  compared  with  those  of  iIm  new.  They  did  what  they 
could,  what  they  would  always  have  been  oM^«h1  to  do.  They 
worked  out  the  natural  history  of  mataidy.  Thry  favc  seen  the 
dawn  of  a  new  d.iy.  They  have  become  artjuainted  with  ibc 
r<>iV  of  ihc  microbe  in  the  ui>iver«al  transfoiiiiation  of  ma'ter, 
whether  dead  or  alive,  organic  or  inorganic,  au  idea  so  great  and 
so  fecund  that  eaih  scitncc  in  particular  owes  to  it  a  pait  of  iu 
progress,  while  to  it  medicine  owes  its  veiy  renewal.  Herein 
we  nas-e  the  true  reason  of  this  allurement  which  carries  away  so 
many  liberal  minds  to  the  itu<1y  of  medicine.  He  then  fiointed 
t  ut  the  parallel  development  of  the  study  of  septicism,  an>l  of 
the  intimate  relations  of  the  vaiious  organs  in  their  functions, 
and  finished  by  indicating  as  the  princi]ial  directing  ide»s  of 
contemp'jrary  medicine,  infection,  diathesis,  auto  intoxication, 
useful  rvVrof  the  int'-'trinl  -ecretion?,  neivini^  reiuli  in .,  't.ivok- 
ing  and  impeding  hciiltliy  actions.  lie  t::uiihcit  wtlh  w>me 
remarks  as  to  the '<'/<- of  the  Association — one  of  its  great  ob- 
I  jects  being  lo  urodace  a  scientific  dcccniialiMtion.  This 
deccntralL-alion  Bas  been  attained ;  k  ia  in  tbe  minds  while 
waiting  to  be  aJBrmed  hy  oar  ItMitotioBa.  MeaBwbile  «• 
ooniioiie  onr  yearly  pcrvtaMioos.  **  A'fus  Mmmeien  traim  dt 
dknvnr  fa  />wi»v." 

The  a  ldrsss  was  remarkably  well  received. 

The  Secretary  of  the  Association  afterwards  read  a  report  oa 
the  wuik  done  during  the  last  season,  and  the  Ti  11  1-  r  rendered 
an  account  of  the  financiat  state  of  the  AssocMt  m  ,  ^:>o»inga 
balance  in  its  favour  of  about  Soo.ooo  francs  ;  Dr.  Bi>uchard  then 
declared  the  twenty-second  ses  ion  of  their  congress  opened. 

In  the  evening  there  was  a  reception  held  by  the  Mnire  at  the 
Hotel  de  Ville,  which  was  well  attended. 

At  five  o'clock  on  the  •.nme  evening  the  Iniieam:  or  staff  of 
officers  of  the  ditioiLnt  ~i:ctio:u  were  hxt.:,  .>n.:  'j.c  agendas  for 
the  meetings  to  ht  held  iu  \!  morning.  Tiicit;  were  no  addresses 
from  the  presidents  of  the  seclu 

Of  the  seventeen  sectinns,  N  i--  I  and  2  were  devoted  lo 
M.i' ^■•uri- ;it;'l  A:-li  iTiori'.v,  5  ;inil  ;  in  i  -.v:l  :'.ihl  Mi!ila:y 
i;.i)guieciiiig,  S  and  7  to  i'i.j.iic.s  and  .Metcuujlaj^y,  o  lo  Clit- 
mistry,  8  lo  Geology  and  Mineralogy,  and  9  to  Hotany.  Sec- 
tion 10  dealt  with  Zoology  and  Physiology,  11  with  Anihro- 
pology,  IS Mcdiotl  Setencen,  and  la  Aerwulture.  Geography 
«na  coBiidered  in  section  14,  PolitiealEaotto^ny  in  15,  Peda- 
gogy in  16,  and  Hygiene  in  17.  To  all  these  seciioos  a  laige 
nnmber  of  impotlant  ooamnnications  were  atade. 

ExcvnaioKi. 

Sunday,  Augusl6,  Salims  amdSamttt  rf  ikt  LUm  Jti'vtr.— 
Leaving  at  6.30  a.m.  by  special  train,  ssllos,  titaaled  about 
iwenty  thrce  miles  south-south-wcit  of  Besatcon,  was  reached 
at  7.30  a.m.,  aft<  r  running  through  a  billy  country  showing  the 
limestone  foimation  of  the  Jtiia  and  fully  cultivated.  Salinsts, 
as  the  name  indicates,  situated  ia  a  Salt  district,  and  the  salt 
j  *priog»  have  been  woikcd  from  veiy  early  if  not  prehistoric 
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t;iucs-  At  ptesent  it  is  very  ir.ucl)  fttm:<:'med  on  account  of  ihe 
ineUicinal  action  of  the  water.  The  situation  is  rernari  nWe, 
1-eing  averlix)kcJ  by  bold  heicbtt  which  rise  to  aliiimicH  of 
620111.  (Fort  \\r\\n\  and  ijopm.  (Fort  St.  Anfli«;\  '.he  to^nitiel/ 
being  at  nn  allit  irlt  of  ^5.(111.  :il/nvc  \  \c  'c.. level  The  curative 
effects  of  the  salt  wiJer  *  ^ibc  mutljci-JLijuuti.  icitiuirung  after  the 
srpnratioD  of  the  salt)  .ire  mainly  attributed  to  ^heir  lemuloMe 
richness  in  bromide  of  potusitun  322  c.  gr.  per  kg.  of  water. 
The  niilttral  ult  sprioc!!  wcnkrd  contain  afgr.,  5  of  chloride 
of  KKUuin  per  kg.,  and  yield  lliont  13,000  Ik.Ut.  per  darj*^ 
i'f  C  \  ihey  m  atio  largely  mtd  for  lialhiog  parpoiei.  The 
lOial  pradnctlon  la  tilt  of  these  worka  ii  abost  6000  toon 
per  annam. 

Letvinf;  Salims  in  carringes,  the  excursionists  followed  the 
toad  which  winds  op  throogh  the  hct|(ht>,  and  thoi  had  an 
occasion  of  »e«ing  the  snccefsive  outcrops  of  the  geological 
formations  so  characteristic  of  the  district,  Tri-K,  Liaa  atwl  Lower 
Juratsic,  the  roadsides  afToidir'g  plenty  of  fossils  at  different 
liointt.  Tlie  "  Col  "  having  ^een  f  nclic  !,  .i  \.vi\\  itn-hitalirg  rM"; 
tfict  was  attained  showing  the  inil  itrjcc  c  ^^^lllUl  1c  li>  thi-  rfli- 
livi-  latenest  of  the  crops,  oat»,  Ac,  anit.theit  sparscr.c<5.  The 
farmhoDscs  aUo  mark  the  vicinity  of  the  high  Jura  in  tin  -t  1i:tn\ 
hit'i- pitched  tiled  roofs,  mas'>ivcne''S,  and  ovethangiiigii,  ai! 
cvi  ltnctrL;  rd.iiive  comfort  and  prosperity.  Having  parsed  the 
bridge  cailcd  (he  Pont  du  DiabW,  frnm  the  fantastic  head 
sculptured  on  the  keystone  of  tlu  ]  r::  cif^l  a:  h,  and  from  the 
wiliincst  of  the  gorge  over  which  tlic  ti.aU  ItaJs,  the  excursion 
reached  about  11  a.m.  the  cbaimiog  and  wcll-wooded  valley, 
Uce}jly  eudoscd  in  bold  and  pictiucique  Jurassic  etcarpmenti, 
caUed  Nans  wnt-Sw.  Anne,  litte  ««  emellott  d^timtr  was 
<«rvod,  nnder  a  lanl,  end  In  the  afternoon  a  Tbil  wm  made  10 
ihn  eonen  of  the  Lifoi^  titmled  in  •  deep  hollow,  worn  out  In 
the  Jmaate  bedr,  and  feeeivliig  from  a  certain  height  a  cascade 
which  «UsappeaTf  in  one  «f  thote  cntrei  lo  eominon  to  all 
itnie«Mae  fonnalioBi. 

I  he  return  to  Salins  wns  by  a  different  roote  10  that  of  the 
morning,  hut  showirg  line  vistas,  and  dispUying  on  all  sides 
careful  culture  and  abmtdaiU  forest  growth,  which  is  mostly 
communal  and  worked  with  great  care  and  skill.  Along 
the  road  in  the  tnornirg  lay  pies  of  timber  showing 
diamclers  at  the  butts  of  2  feit  and  i\  feet,  .nnd  lerglhs  of  1510 
20  35  yards.  Iljving  visited  the  salt-works  in  the  town,  and 
seen  the  evidence  of  their  anliaui>y  in  the  succession  of  masoive 
masonry  constructions  lequited  linm  lime  to  time  for  thcit  |vc- 
servntion,  dinner  wnv  st  rvcd  about  tevcn  o'clock  In  ihehotuof 
ihe  baths,  and  the  p.iriy  rctnmcd  yo  Hcssrc'-n. 

Bc»an9on  oi  u.lj  a  in.,  wr.:.  ilit  tt- alir.utJ  liiit  and  »;:;r;u 
weather  of  this  wcndeitul  s^a^on,  tl;e  line  ran  along  the  Doubs 
Rltrer  through  a  very  picturesque  and  highly  cultivated  couolry. 
Monthfiiwd  was  nadudatwnt  7.50^  when  after  a  short  hnU  the 
ramskmbts  leoeceded  If  itcnm  tram  to  Ihe  works  of  Metsrs. 
Progeot  Btatf  at  AndfaMOnrt.  The  visiloia  weredivUrd  in  two 
ieric4,  A  snl  B;  the  first  were  conveyed  10 the  workshops  of  Valen> 
ligney  (loil  iii;  mills,  manuraciure  of  springs  and  saws),  and  Ihe 
work-hnpsof  Ueaulitu  ( manufacture  of  liicytlts)  ;  the  bst  section, 
B,  w:  i  omliicteil  I'uouKh  t  he  workshop  >  of  Terrc  Bl.mche  ifols, 
hardware  in  general,  colTccmiHs^  COach  (actory,  electrical  furcc 
plant,  Sl-c).  These  works  seems-ery  active,  well  organised,  and 
well  in  touch  with  the  requircioents  of  their  markets,  the  tools 
manu'aclnred  by  the  firm  having  a  high  reputation  for  quality 
and  che.ipnes-.  Kveryihing  indic.ited  c.-ire  and  attention  to  the 
w  ants  of  the  working  people,  and  the  general  air  of  comfurt  and 
prosperity  which  was  apparent  in  oihtr  parts  of  the  department, 
and  about  Iic<an^<m,  were  here  cqu.illy  evident.  Morl- 
I   I. .1:1  rcnched  about  twelve  o'clock.     Theie  is  liltic 

icmarkatiie  in  it  except  a  cha  c.iu  of  the  fifteenth 
and  sixteenth  century,  which  now  serves  as  barracks  for  the 
troops.  The  town  is  brjjely  iiihabitcil  by  a  race  of  Protestarts, 
dcscendanls  of  the  Aoabapluta  who  soughl  refuge  there  Irom 
Fritelsod.  There  is  alto  a  jewi*h  element  in  the  popuUtion,  as 
indeed  also  at  Bcsan^on  and  JNjon,  ouKked  by  the  iynsgague  of 
n  conventional  style  ofardiilectnreandthe  Hebrew  lotcriptions. 
Mostbiliard  is  a  very  pretty  bnsy  town  a*  rp;ards  mannfecttires. 
but  the  sewage  arrangements  /jtj'/ttl  ,i  Jciirtr  ;  this  h  lo  a 
certain  de^rre  int^  l!i(;i(ilc  frnm  the  (llCt  of  the  town  being 
lituit  d  un  the  canal  which  joins  the  RhAoe  an  l  the  Khtne  at 
the  junction  of  the  rivers  .MInine,  SarOBR«re,atid  I.-.-aine,  at  an 
ahttnde  of  jasm.  .Vs  seen  on  theoecailon  of  the  visit,  thnt  is 
dnriiig  aaeason  of  great  drought,  there  were  evidently  element* 
of  typhoid  fever,  whether  prevalent  or  not  wni  not  niceitalncd. 
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From  Miint*  t  li.itd  to  Helfort  theliiic  rjii  ilir..uL:li  nmre  rolling 
cmmtry  ;h.in  that  in  the  inrmrdif.ic  neiphhourhn^  .)  -it  l^csaB^on. 
itelfoit  fntnni  iincul  ty  Oie  I'rcrch  ■'  H.iy  I'l.it  '  ''  « .is  reached 
a:  2. 13  ^.«fler  an  excellent  J.-yiuinr  at  Mor.llicliatd,  s-crved  in  the 
gymimsinni).  Situnledon  the  frontier,  always  a  fortress  of  sole, 
and  now  rendered  celebrated  by  its  splendid  defenen 
by  Caload  Dcafiert  during  the  cnvpaign  of  1870, 
Its  fantutw  interest  owipowcn  ils  other  nituetlons.  Special 
pernindao  hnd-bcca  uMnitieJ  foe  the  cncanionists  to  vidt  tl» 
chiiCMi  or  elindel.  This  permitsion  was  largely  taken 
advantage  of  by  the  excursionists,  notwithstanding  the  some' 
what  abnormal  heat  of  (he  afternoon  sun.  Guided  by  the 
officers  of  the  Association  and  by  those  of  the  military  seiviee, 
the  visitor*  were  first  conducted  to  the  site  of  the  splendM 
colossal  lion  which  graces  the  western  face  of  the  f)rtr«!'. 
Designed  by  Barioldi,  and  executed  in  Vosges  sandstone,  it 
harmonises  adm!r.iMy  with  the  lines  of  the  ground  and  of  the 
forlreu  structure  \\  hether  the  colour  adopted  is  the  best 
nr't'iit/'ly  U  .t  tv.  iiier  for  the  sculpt  rnni;  artists  in  general,  but 
the  li;jc5  .ire  very  tir.c,  and  the  atiitu-lr  ui  the  lion  very  happy 
mil  ex;  re  ^ive  "I  he  visitors  were  then  conducted  to  the 
]  I.Tte.iii,  Ml  !■  I-  n  nf.  which  crowns  this  part  of  the  fortress, 
(rr.ni  »h:i  li  i^  iii-Li,ver«d  a  stilendid  panoramic  view  of  the  stir. 
inuri'lint;  t'nini  ry.  An  fiffiri-r  irf  1  tie  fort  very  obligingly  ;:ns'e 
a  <Jciai)e\l  description  ul  the  di^trKl  surveyed,  expl.-ti)iCii  she 
position  of  the  German  army  of  siege,  showed  the  line  now 
fyrtning  the  frontier,  pointed  out  the  various  points  of  interest 
in  view  from  the  Bailonsde*  Vosges  in  the  north,  to  the  SwtH 
luta  in  the  south,  with  the  vast  aitd  fertile  plain  of  Alsace  lying 
between  these  points,  bene  nnd  there  dotted  with  eillaees  ia  the 
distance. .  OneconU  not  fail  to  appreciate  the  sigiuiiOMm  of 
the  absence  of  a  natursl  frontier  line  at  ihli  point,  nndnt  eoee 
to  ondentand  the  vaitness  of  the  armaments  which  have  to 
make  good  the  security  of  a  country  io  bounded. 

A  THit  was  then  paid  to  the  mmument  raised  to  the  »cdnn» 
teers  who  fell  during  the  campaign  of  1870^  and  then  s  relnni 
was  made  to  the  principal  fquare.  in  wiljch  the  Town  Ilall  is 
situated  ;  here,  at  »cven  r>'cli>ck,  dinner  was  .served  -n  a 
splendid  hall  oinsmented  with  a  set  of  very  fine  hist^'I  ■.^,  j  tint- 
irgs  illii'itrilir  j;  e^  ent-<  in  tSe  ht":1rji-y  of  the  place.  .\  I'.  w  :inil 
deeply  fi-"'  m.ri  iIl-  I  f  .^  eld  -nu:  frntn  ilie  M.r.  1 1,  u:  v:i  ..ill)  >li.  r'  i)Ut 
expressive  ^er!-,  iiitm  the  I'rciccl  ol  the  i>epanmcnt,  and  the 
dinner  ffr  ! I  I  un  'er  the  happiot  ofconditicins  for  the  visitors.  A 
nronicii  ,1!  bin. I  p'ayed  durins;  (he  dinner,  and  gave  the 
me"il'i  i\  ■■f  !('.■-  .•V'.soei.i'ii  n  .1  :,■!'. at,-  .;n  r  finm^eaux  \o  liut 
.^t.itii  r,  v\lii;rce  ftesar^  n  was  itiii^l.t-il  about  it.  15  p.m. 

I'm:  ■  !.:■■  ('■;aill  <<f  /'fiat'ci^n,  .Ih^ih/  7  — II)  special  per- 
nuBji.jii  iln:  iti  lcl  was  o|Hrne'l  to  the  members  of  the  .\*socia» 
tion  in  the  afternoon  of  this  day.  The  tnembets,  taking 
advantage  of  it,  asteoibled  at  the  Rosran  lihimphal  aich  still 
preserved  and  kotnra  as  the  Porie  Noire.  Thenee  neends  Ihe 
steep  road  condocting  into  the  fort,  and  rciueintjei iog  that  it 
may  have  been,  or  rather  must  have  beeir,  used  by  Csv^ar  when 
occupying  and  holding  garri'On  in  this  city,  one  could  not  but 
feel  a  ct«»ter  interest  attaching  to  the  s-aiiiins  points  presented 
by  the  guide.  The  stiiictulo  of  the  fart  is  mninly  due  to  Vanban, 
but  of  course  is  now  somewhat  out  of  date,  Imt  the  ])ositioD, 
taken  in  conjunction  whh  the  occupation  of  the  neighbouring 
heights,  is  still  very  strong,  and  of  great  military  valre.  From 
the  patapetolthe  highest  pattoflh--  fortrfs,s  a  spUniiri  ml  ■,-eye 
view  is  had  of  the  town  and  its  surroundings,  while  the  wind- 
ings of  the  Uiver  Pnul**  underneath,  the  variety  of  the  culture 
clothirg  the  neighboiirirg  hills,  the  forts  quietly  looking  out 
over  all,  and  the  hum  ol  activity  asccndirg  the  town,  rendered 
the  visit  highly  interesting,  despite  Ihe  abnormal  heat  and  the 
climb  to  ibe  lufiy  point  of  view.  During;  iti  ■  1  ■  c  ;  tuiciii  n  of 
the  for:  by  Vaiibnn,  he  was  obliged  to  doir.uli  it  ihc  ihurch  of 
Sx.  Eiiennc.  badly  injured  duiing  the  siege.  The  material  was 
nol,  however,  loit,  and  amotigsl  other  usages  a  tombstone,  evi- 
dently of  a  bishop  or  an  abbot  of  the  MMdle  Agca,  was  Med  as 
a  flooring  for  oneoif  the  icnliy  bosesor  videttcs  which  line  the 
pais|)etorpa'Jinmniaf  iioundtltesttmmiiof  the  f<ittress.  Other 
lenmirn  have  been  pmerved,  partly  in  the  fort,  and  partly  in'tbe 
gfirden  n«r  the  Porie  Noire,  the  former  site  nf  a  Rgman  ihenlie. 

Fita/  RxfurrieH,  Ahj^us/  11  to  13  — .\n  accident,  slight  In 
ilsclf  but  Iroublcsr.me  for  the  time,  pievcnied  me  a  listing  at 
this  excursion,  w  hich  coir.prcherdcd  the  sourie  of  the  l.oue 
I'untarlirr.  Neud  M  .el,  Hienne,  Cham  de  Foods,  and  the  Ssot 
du  Doubf,  that  is,  nn  extremely  dangcrOIIS  and  pictntesqoe 
disiiict  on  the  frontier  of  Serilierland. 

J.  P.  O'Railly. 
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VARIATIONS  OF  LATITUDES 

"ALL  attronumy,"  lays  Laplace,  "  depends  npon  the  m- 
viriability  of  theearth's  axisufrotatbri  npon  iIm:  terw- 
trial  sjiheraid  and  <xy<sR  the  onifonntty  of  tbU  loUtioa."  He 
MkU  that  "nnee  the  epoch  when  the  applfcntoii  of  the 

telescope  to  attrDnotnical  instinment*  the  meant  of  obsenr- 
ing"  terrrslrial  latitudes  with  j  ri-i  ^ii-jn,  n  >  variations  in  such 
httttnift  ha»e  ()een  four.,!  whik-h  cuul  i  not  l>c  attributed  tocrmrs 
of  ohicrvation, which  :irriTt--.  ihi'.  Miu-r  tliL>  c,.och  the  aJlis  -if  rora 
tion  hiw  renidineii  vv.Tv  near  the  same  poin;  on  the  lerrevtrnl  sur- 
face." ("M -vMiiij-ic  leste,"  tome  ».  pagc^j.;  AdvMtling 'hen 
the  position  of  the  e.i»fh'*  axi?,  and  consequent  I y  tin.-  tiIw^  of 
terrestrial  latitude*,  to  be  suflicienUjr  itiranablc  f' r  ;hc  purpose; 
of  the  astronomer,  the  qnettioB  biu  been  many  tines  raised 
whether  this  conclusion  reprvttalt  owe  tlwaa  kM  of  first 
approKTmation  to  the  Inith, 

A*  this  subject,  or  somethtnf;  very  mucii  lilte  it,  was  reccir- 
iog  Bore  or  less  attention  im  the  pan  of  the  ancient  geogTaphen 
two  riwHHiad  jiMis  «co  «r nor^  «fe  am  hatdly  claim  for  it  the 
Anna  «r  aiBWdiy:,  An  hiportiiat  iwtaR  of  the  geography  of 
Entoo  Theais,  wrhtcn  betwecB  io»inl  mq  b.c.,  wob  «  critical 
fevlew  ol  tbe  work  of  hia  pradcccaaon.  Hi*  mp  of  tho^roild, 
which  represented  the  bott  ud  laleit  infavaMttoD  of  hit  day.had 
as  a  sort  uf  ba^c  line,  or  a«l*  of  fkfieveBee,  a  pnnllal  of  laiHude 
drnwn  from  the  piUan  of  Hercules  towards  the  east,  passing 
DOTtfaeflhe  island  of  Sicily,  across  the  southern  part  of  the  ; 
Peloponnf  .  t.tA  rastwaid  across  the  continent  of  Asia.  The 
positions '  t  many  jilice*  with  teferenec  to  this  line  differed  very 
considerably  trom  those  assigned  by  his  predecessors.  .At  the 
time  of  f'toleniiy— 400  years  later— it  wa»  known  that  the  map 
of  Eratos  Thenis  failed  in  many  particulars  to  conform  to  the 
then  existing  order  of  things.  The  i mt i.;sii)n  was  obvious  ; 
evidently  changes  had  taken  place  in  the  relative  jiositions  of  a 
C  Jiiib'  T  of  prominent  places  on  the  earth  ;  nor  were  these  changes  ' 
si(iil»!y  the  ttilUng  fractions  of  a  second  with  which  men  are  I 
ttrngg  ;  ^  •  valiantly  in  •.best:  Jegcncrate  days,  h>;.:  -iu^li  -ii;!-- 
factory  aiut  tantjiblc  otiantuie*  a*  three,  four,  or  tivc  tlegtccs. 
P  olem^'s  ge  'graphy  furnished  the  basii  for  comparisons  and 
discnssions  of  this  kind  for  fiftcea  hundred  years.  Some  few  of 
hi*  liMlitdoa,  as  that  of  Alexaailria,  wcm  dolermined  srith  such 
pioclBiou  aa  ma  ponible  in  thoie  ^*f\  while  the  fouodatioa  of 
vei7  BH^  waa  link  aaom  ihaa  g«caa«work.  CoaipariioBa  from 
tioM  to  IHIM  wtab  latar  dotcrmtomiioas  bronqgbl  to  tiefct  diicrc- 
paadet  whicli  served  to  keep  the  qtieation  open  and^to  furnish 
material  for  speculation. 

In  thii  connection  we  shall  stop  only  to  mention  DoTnini<]ae 
.Maria  de  Ferrar<-,  who  enjiiys>ihc  distinction  of  having  had  as 
a  disciple  the  illustrious  Cr.pcinicu-s.  This  philosopher  believed 
that  the  eviilcnce  showed  (  !■  ive'y  a  prtjgreisive  change  in 
the  position  of  the  pole,  and  that  in  lime  the  torrid  and  Irijirl 
regions  would  in  a  manner  change  places. 

Sj  far  as  the  l.'»(i;n<les  nf  I'lolemy  were  concerned  it  w.ii; 
p:>intcil  l  ui  -  lint  iHl-  ili'-c .'[-aucies  were  in  part  due  •.'< 
method  eiujiloj'ed  in  titcir  Uc:';  tiiii  .I'ton — that  of  the  gnomon 
which  gave  the  altitude  of  tfii-  - ur/,  upper  limb,  and  conse- 
quently a  value  of  ihe  !atitu<ir  t  io  sin  ili  by  a  <)aarter  of  % 
degree. 

Two  or  lli  «£  burulifd  year.  af><>  -.auth  iiilerest  was  lal^cn  iii 
this  question.  Wc  find  associated  with  it  the  familiar  names  of 
Tycho,  Kixmer,  llevelius,  Picar<^  Ca»sini,  and  many  others. 
As  greater  accuracy  in  methods  aud  instniroents  prevailed,  it 
becaou  e?ideat  that  the  rough  puaiions  of  Ptolemy  could  not 
be  espioytd  with  anyeonfidciMeiadiacBaafaHiaolibisdiaracter. 
Ill  enucd'uw  with  the  *  note  caact  method*  alao  %  new  phe- 
aomcaoD  began  to  mnileal  iiaelf,  via,,  change  of  abort 
period. 

Christopher  Kothman,  a  coatempotary  of  Tycho,  found 
ty8tema:ic  differences  between  the  determinations  of  the 
Utilude  of  his  observatory  made  in  suaimer  and  winter.  Tychu's 
obtcrvatiou  at  Prague  thuwed  a  like  peculiarity.  Kreiier  also 
discovered  it.  He  ittributcd  it  cooftdcntly  to  periodic  change* 
in  the  position  u\  ih '  <'  uih's  axii^  ami  hoped  in  time  to  ^we  a 
fiompleie  theory  of  the  same. 

A  memoir  by  J.  D.  Casaini,'  publnhed  in  1693—200  jctn 

t  Addm*  bcf  ir<:  Section  A  (  \arr,n  - my)  nt  the  Am;ricaa  AioeoMina  fur 
the  Mtmitmrci  of  S<:,en«,  at  Mari:«  .n,  Wi-cou«n»>  9tHlt-  C.  1. 
DjgliUfei  of  ^nih  Uaiiil»h«fn,  I'a.,  l*i»idci»  »f  (Ik  Sedloa. 

>  PdaMhie, "  ll]r»K  dc  rA«ii«neinic«v  O'lfhutlnau  S  iel«,''e<  ijj. 

tVK\  est  arrMdu  ehaatfcn  nt  ■\wa%  t.aBMia du pvla su  daasia  CwKi  tin 

Sehalt  (.V.-'.vVfi  Jc  r.  h  >,(n  i  ,  tome  w.  p.  jln.) 
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ago  almost  precisely — ^jivcs  a  very  complete  summary  of 
the  slate  of  the  problem  at  that  day.  After  a  detailed 
examination  of  the  evidence  he  concludes : — "  Notwithstanding 
all  these  apparent  vaiiatioDs,  we  ina^  say  that  not  only  ha* no 
eatnetdinuy  «hang!ein  thealiitnde  of^lbe  pole  or  intiwmaridhiB 
altitude  of  the  am  occmrcd  in  recent  time*,  b>«it  that  the 
heaven*  have  at  all  time*  occupied  theiame  position  with  rcgeed 
to  the  earth  as  during  the  pa»t  century.  For  Ibera  it  fcaaonto 
R  elieve  that  all  these  variation*  which  hive  been  mentioned 
came  from  tercral  defects  which  oeodr  In  ohsetvation*''  "Hn 
then  goes  over  in  detail  those  sources  of  error  which  are  ao 
familiar  too* — inilrumcnial  errors  and  defects  in  theoiy  time 
only  having  a  somewhat  unfamiliar  apr>carance,  viz.,  we  may 
reasonably  suppose  that  variations  in  the  direction  of  the  plumb 
line  nrr'tr  «i-r:it:^r  tn  •hr><;<:  if  thi>  magnetic  needle.  N'rvf-rthcl'st 
he  S.1)  4  it  is  very  vrulsiblc  tJ-.at  frt.im  time  tvtuiie  sui.ill  changes 
in  the  altitude  ol  the  pole  actually  do  occur,  but  ttiey  aic  periodic 
in  character  and  do  not  exceed  two  minutes  in  amount.  Thus, 
instead  of  «!veral  degrees  which  were  Cf>nced«?d  by  the  astrooo- 
itii.Ts -if  |iroviLJU*  centuries,  only  a  p.iliiy  l  A  !  m.n..i'-i  was  now 
aliwwtii,  out  with  improved  in«tniti.  .tis.  wiili  t^;e  diNCnvery  of 
a'lerration  and  mini' :<in,  m  1  ihr  jiifK-c'n.-n  "I  tl'.c  theory  nl 
refraction,  even  ilus  a:\j.'.ca:  allowance  was  gradually  reduced 
to  a  vanishing  t^uantity. 

Meanwhi'c  new  arguments  were  foattd  for  a  reconsideratioo 
eflbeqeeHien.  GeMwy  bed  taken  itaplnee  among  the  aelenem. 
In  thn  Intrtatlg^ilon  or  the  Ibiail  remain*  nf  plant  nnd  nrimal 
life  abnndant  evidence  waa  tvtoA  of  a  former  temperate  or  mb* 
trofdnl  dimatc  wiihta  the  Arctic  circle.  It  was  ateo  evident 
that  at  one  time  considerable  portions  of  Europe  and  North 
America  bad  been  covered  with  glacial  ice.  Laplace  mentions 
the  argument  for  a  change  in  the  position  of  the  earth's  axis, 
fountled  on  the  existence  of  the  fos>il  remains  of  elephant*  in 
Northern  Siberia,  but  believes  that  the  discovery  of  the  remains 
of  one  of  these  animals  preserved  in  ice,  the  body  of  which  was 
covered  with  thick  hair,  turnv  the  argument  against  those  whc. 
i  :i.)doy  it  (M.C.  v,  p.  20). 

In  tlie  Quarltrly  fi>urnal  ff  the  d^hgUal  Socitly  for  184S 
is  found  a  communication  from  a  mathematician  and  astronomer. 
Sir  John  Lubbock,  on  changes  in  climate  resubinf;  fr^m  changes 
I  in  the  earth's  axis  of  rotation.    He  siiggestsa     ii heinnticnl  dis- 
cussion of  the  problem  in  or  ier  to  determine,  as  lie  sjiys,  "  under 
j  what  hypoihciis  i  ch  •).:«  of  the  position  of  the  axis  of  rotation 
I  is  possible  or  n«t,"    1  iic  President  of  the  Association,  Sir  Henry 
T.  dc  la  Oecbe,  in  the  annual  address  of  1S49,  deals  at  some 
leng-.h  with  this  subject.    Again,  in  1S76,  we  fud  Sir  lobn 
Evans,  then  president  of  the  Society,  discussing  the  problem 
(QuttUrly  Journal 0/ Ike GMta!::iealSociiiy,  1876,  p.  60).  Hede* 
acrihe*  wkhmneh  detail  the  foasU  remains  tauDd  in  Spitrenbergen 
and  Oieenland  belooging  to  the  Miocene,  npper  and  lower 
i  Cretacaons,  Jurasiic,  and  other  gco]o;;ica1  perio<U,  .ill  of  which 
1  point  to  a  fiiwmer  temperature  much  above  the  present.  Thus, 
among  the  Miocene  plants  of  Spittcnbergen  Prof.  Nordenshiald 
.  mentions  the  *wamp  Cypres*.  DOW  found  in  Texas,  siquoias  of 
I  great  aite,  limeti  oaks,  and  even  maK>i'>lias-     So    in  the 
L  I wer  Cvetnceont  period  Prof.  O.  llcer  distinguished  seventy- 
I  five  species,  including  ferns,  Cycide.-B  and  Conifei.t,  many  of 
which  are  iJd-.r  ly  allied  to  species  now  found  in  sub-tiopical 
■  reRv-iTi-.     I'r -  III  ili-  e  remii'ns  I'rof.  Hcer  infers  that  the  clim.tie 
G^ei  r;l;i;i  i  m  i    [  i  i  n  "  ri»cn  during  the  Crctaceous  period 
was  very  much  'Ik-  n-thu-  a\  iliat  which  now  itreval!-!  in  K''yp! 
and  the  Can.-ity  hie-.     The  existence  ni  I-'       'I  c  ial,  nf 
'  mountain  lime^i  ine  fi^nied  of  the  remains  ul  cjia'.iKud  luyaio.i, 
I  :iri  I     hell-     f  minri-:   iiiolUlsc*,  the  remains  of  .-Vramonilcs, 
Xauiili,  jLU.l   cvtii  i  .Sauri.Tn— the  hklhyoi  uitus  fohtrii—^iX 
point  in  the  same  direction.    While,  as  ProC  lIoughtonremaHl*, 
the  arguments  from  the  presence  of  .\minonite*  and  Coalpbutt 
strengthen  each  other,  the  one  demanding  heal,  the  Other  Hghti 
Sir  John  Evan*  mm*  up  the  argument*  as  fotiow* "The 
three  pointa  which  I1  appear*  to  me  are  moii  important  to  bear  in 
Biiad  with  regard  to  the  article  of  flora  are  (1)  that  fur  vcgciatioi 
anab  aa  has  been  dcacribed  there  mu&t,  acconting  to  all  snaloey« 
hnve  been  a  greater  aggregate  amount  of  summer  heat  ^applied 
than  is  now  due  to  cncb  high  l.itiiudes.    (z)  That  thtrc  must 
hnve  been  a  far  let*  degree  of  winter  coll  than  is  in  any  way 
compatiiilc  wiih  ih::  position  on  the  l;I')1ic  ;  aod  {3)  that  in  all 
probability  the  amount  and  distiilmlKjn  of  light  which  a;  pre- 
sent jircvail^within  the  .\rctic  circle  arc  nt>l  such  as  would  suffice 
for  the  life  of  the  tree*," 

He  afterwaids  snppoae*  a  hypothetical  cue  of  possible 
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elcTation  and  depression,  i  i> 
mathrmr.tutan*  lt>  <iei«rmine 
ciwfiL't'  lit  1 ' 


c-  ilie  attention  of 
titii  not  produce  a 


vh:ch  he  i:)vi 
whclliti  it  u 
'  or  Vf  in  the  pi,>,ilii)n  uf  Uir;  pole. 
The  inviii.'.'-'in  wa5  duly  ;iccfi'^cd  by  Sir  \Sm.  Th"rop*on — 
now  Loiil  l.._lviv,  i:vi  l>y  i'ii>f.  G.  H.  D^rAin,  Ttit-  l.irnv.t, 
bjr  a  proc&>>  wltich  lie  Juo  Qui  explain,  convmccU  liini«cir  ihitl 
a  Vira  causi  existed  in  the  distortion  of  the  earth,  as  shown  by 
geological  and  other  evidence,  >uf1icient  to  produce  Urge  devia- 
tions in  the  position  of  the  axis.  To  quote  h\si  own  eloquent 
words  "  Contider  the  great  facts  of  the  lltmaUyu  and  Aiulc«, 
aad  Africsi  md  the  dopllia  of  tbe  AUmtkt  km  Amcriut,  and 
the  depths  of  tbe  Pacine  md!  AmtnlM  j  ud  comider  fiirtlMr 
the  ellipticity  of  tbe  cqtuiodal  tcetion  of  tb«  i<a-l«vel,  tUU 
mated  by  Cnpt.  Clatkeal  about  one-tentb  of  the  mean  elliptidt^ 
fli  mcridianal  scciions  of  the  sea  level.  We  need  no  brush  from 
the  caiiiel'^  tail  to  account  for  a  change  in  the  earth's  axis  ;  we 
need  iK>  vi  dent  convulsions,  producin);  a  sudden  dialoition  on 
a  great  scale,  with  chanj^c  of  axis  of  muiondl  moawDt  of 
inertia,  followed  by  gigantic  deluges  ;  and  wc  may  njl  merely 
adroit,  but  as'iert  as  hi(;hly  pr  >bable,  that  the  axis  of  maximum 
inc!t"s  nnd  the  axis  of  rotation,  always  very  near  one  another, 
iii.iy  h.-wc  '.cen  in  ancient  time*  very  far  from  the  present  geo- 
Hni|i!ia4l  position,  and  may  have  gradually  shifted  through  10, 
2o,  i'j,  or  40  1  r  more  decree*,  without  at  any  time  any 
cep  ;i>li.-  sucldcn  dislorhmcr  of  either  Ian  I  or  water."  (British 
Asv.c'.'.Mn  1;     III-,  iS~i',,  Sccih^n.s,  p,  11). 

Proi.  U.  H.  i>ai*iii  Ui.  mait;  ihi-i  the  subject  of  an  cUborate 
mathematical  investigation  {PAil.  Trans.  1877,  p.  271  ■  Ai 
ihe  basis  he  take^  tbe  earth  as  we  find  it,  assuming  that  tbe 
elevations  of  the  coatioenlc  and  depressions  of  the  ocean  repre- 
sent tbe  kind  and  aisouDt  of  diiiortion  to  which  the  earih  hat 
been  wbjeel«d  in  tha  coarie  of  Us  past  history.  The  mean 
dcwtion  of  tbe  continents  being  atwut  1 100  feet,  and  tbe  mean 
4cplb  of  the  oceans  about  15,000  feet,  it  follow*  that  in  oedcr 
10  aoMvert  an  ocean  bed  into  a  continent,  or  vief  rvtta,  an 
deration  or  sulnidcnce  of  16,000  feet  mu<<'.  have  taken  j>ltce. 
TUt  would  not,  however,  correctly  represent  the  distmtion  of 
tbecattb,  for  the  waters  of  the  ocean  ilowin^  into  the  depri  s 
lions  would  considerably  modify  the  result.  Tailing  ini  > 
account  the  density  of  water  a-^compareil  with  the  surface  rocks, 
it  app  ars  that  an  extreme  elevation  of  l6,0O3  feet  from  the 
bottom  o(  the  ocean  to  the  surface  of  thesuppo-ed  continent 
would  be  eqaivalcnt  to  an  effective  elevation  of  about  10,000 
Icet  on  a  scales*  jjlobe.  In  cise  of  a  perfectly  rigid  globe,  the 
only  deform.ui  wlu^li  c  nil  i  lake  place  would  be  that  due 
to  a  ledi^iribuiii  n  1.'  ;hc  .urf;tcc  materials.  For  a  K'vcn 
elevation  with  a  Clin--;  'ii  li:!;;  ii<-i 'f*»ion  the  maxim  tm  t  Hi  ri 
upon  she  po  iiion  oi  tlii-  l.iiiIi's  w  -uld  be  produced  wiien  the 
cltv.Uions  occurred  in  In  1  1-  15  m  la  >  liam-trically  opposite 
qaailtrs  of  the  earth  willi  cotrcipomlmg  depressions  in  the 
remaining  quarters.  In  such  a  globe  Prof.  Darwin's  analysii 
showed  thai  the  i>ule  could  never  have  wandered  more  than  3 
Cnnb  kt  Mifinal  i>osition  as  a  conseqveooe  of  the  eoniinents 
and  oceans  changing  places.  If,  howercri  tbe  earth  is  nilR- 
ciently  plastic  to  admii  of  tealliiitment  to  new  forms  of 
eqailibrium  by  ennhqaaheii  Ot  otwrwise,  possible  change*  of 
10*  or  15°  may  have  occurtBd. 

This  would,  however,  require  such  a  complete  changing  about 
of  the  continents  and  oceans,  wi.h  maximum  elevations  and 
dcpiCMionS  in  precisely  the  moit  fav.mrable  place!,  m  has  cer- 
tainly never  o,:curred  within  geologic  time.  In  (act,  the 
CTldenee  inlica  es  that  the  continental  areas  luve  always 
occupied  alioiit  the  same  position  as  now.' 

It  would  appear,  therefore,  that  the  geologist  must  give  up 
this  by p'lth'.'^tft  of  great  changes  in  la'i!iHc«  ris  a  factor  in  the 
earth's  developmenl,  unlet*,  indeed,  ■  rlier  came  can  be 

fuaod  of  sufficient  potency  to  produce  iIjc  desired  renult.  Such 
ao  agency  is,  perliapi,  alluded  to  by  Prof,  .\rlhur  Si  li  i  '.'.  r  in 
his  address  betorc  Section  .\  of  the  Hnlish  Assjciatiuii  a  ye^i 
a^o  ^^  ^I;■t:^;,  iSfJi,  .^Ug.  4,  p.  3*7).  He  propounds  this 
^itstiuu  :  "Is  there  sutTicicnt  matter  in  interpbnctary  space 
to  make  it  a  conductor  of  elcctridiy  ?  "  He  adds  that  he  be* 
licvcs  the  evidence  to  be  io  tsvonr  of  thU  view  ;  hot  the  con* 
dnctivilT  can  only  be  small,  for  oth'^r  Aist-  the  earth  would 
gmdialfy  set  itself  to  revolve  abont  its  luaguetic  pales.  If  tneb 
an  action  were  admitted,  we  must  suppoie  the  poles  of  reeolu- 
Ikmotd  magnetic  p>les  would  long  since  have  been  brought 
liMopinotical  coincidence,  unleu  tht«  c  insiimmatioB  were  fiu^- 
liated  by  changes  in  the  poiilion  of  the  latter. 

Uowevci  all  thi,  m.^v  be,  tbe  question  before  tbe  practical 


astronomer  is  this  !l,ivc  wc  any  rclialilc  cviilencc  sliowing  that 
progressive  ch.ir.);«'%  in  ihr  imsiiKin  of  the  pole  are  now  lakina 
place?  11  ■ilia  qjc-ii  jn  ••vac  sibmitied  to  a  jury  composed  oT 
twelve  i^i.oil  nun  an  i  ;rue  ti  Mn  the  astronomical  profcs»iosa» 

■I'lr  i  haiRo  wjiili'.  )<r  i:u^<;ly  in  r:ivour  of  a  vefdiet  io  agreeiBcat 

With  Laplact'i  tlccisitin  scvi-nly  years  SRO. 

.\t  the  I ntet national  ( ;  .  ij  lc^ik  Cunli  n-rcc  helil  m  Kic.ne  tes» 
years  ago,  Mr.  Fergola  brought  torwaiJ  a  plan  iui>kin^  to  as. 
systematic  study  of  tbit  and  other  questions  connected  with 
changes  of  terrestrial  latitiides,    Thisplao,  which  wa»  favouraL>ix 
noeived»  ooaaiited  in  «  aehene  for  •bnaltaneons  sciics  of  ob  • 
■erfatioM  at  palit  of  obiemtoriea  on  neatly  the  ume  parallel 
eflatUade,  but  differing  widely  iit  hjaBitnde.   The  instramantm 
were  lo  be  prime  mtieal  transits,  aim  tbe  same  stars  to  be 
eooployedatcachofthe  two  stations.    Several  pairs  ol  obs.erva- 
tories  were  designated  by  Fergola  as  being  favooiably  situated  for 
the  purpose,    .\mong  others,  Washint^ton  and  Lisbon,  tbe 
difference  of  latitude  being  It'  ^\  that  of  longitnde4h.  31m. 
It  is  understood  that  elToris  in  this  direction  were  made  at 
U'ashingtoo,  but  the  necessary  cooperation  at  the  other  end  of 
the  line  w.as  not  tecured,  .'^nd  the  plan  came  to  naught.    It  has 
not  come  to  my  kr.  1*  |r  :  ^i:  that  the  scheme  was  at  that  time 
seriously  Ci>nsidered  at  any  of  the  other  points  selected. 

hcr^;.  1.1  ^ave  a  tabular  statement  which  at  that  time  sec-n  1 
to  sh  iw  s  jiall  but  progressive  diminutions  uf  latitudes  id 
Europe  and  Njrth  America.  This  t.-i'.U  ,  n  li  some  additions 
— the  latter  enclosed  in  bracket* — i-.  as  lulluwi;  — 


Washington 


Pari* 


Itilan 


Rome 


Naplea. 


Kooigsberg 


Creenwkb 


lS4j  ... 

1863  ... 

[iSSj  ... 

1815  ... 
If$3 

tStI  ... 

1S71  ... 

iSio  ... 

1W6  ... 

1820  ... 

1X7'  •■ 

1820  ... 

1843  >. 

1838  ... 

I54S  •• 

(856  ... 


38  S3 


48  50 


45  a? 


4i  53 


40  5t 


54  42 


51  a8 


3925 

38-94] 

130 

"•951 

d<ry 

3019 

5426 

4663 
45  4' 

5071 
505* 

38-43 
38  17 
3  -  9» 
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In  all  these  canes  there  is  an  apparent  diminution  during  the 
present  century.  A  similar  tendency  is  shown  by  Ihe  observa- 
tions of  Peten*  Gyldon,  and  Nyrtrn  at  I'ullsowa,  aUo  by  my  own 
o'jicrvalio*S  $t  Bethlehem  since  1875.  Instances  are  n^tt  want- 
ing, however,  where  this  diminulion  fails  to  manifest  itself. 
I'oisibly  most  of  the  discrepancies  shown  here  may  be  referred 
to  pcriotlic  changes,  the  existence  of  which  is  no  longer  in  doubt. 
It  IS  by  no  means  impossible  or  imj»robablc  that  small  local 
changes  of  latitude  may  occur  due  to  slipjjing  of  the  su|>crticiat 
strata  of  the  earth'-s  crust  That  such  lateral  movements  have 
t.-iken  phce  in  times  past  in  connection  with  mountain  upheavals 
is,  without  doubt,  true.  That  ihey  are  still  going  on  in  cer  ain 
locali-ie4  is  probable  ;  whether  they  arc  of  lufiioeat  magnitude 
to  admit  of  measniement  can  only  be  determined  by  ebtem- 
tion. 

\v  hen  wc  remember  how  few  poinis  there  are  on  the  snrCKe 
ui  Uie  earth,  whose  latitude  was  determined  even  DO  longer  ago 
than  fifty  year:.,  within  oncor twosecondsof  the  tratb.probaUy 
wc  should  iuspcnd  judgment  for  the  present  with  refercsce  to 
tbe  whole  soi^feet  of  progrewi*«  ehangfei- 

We  come  now  to  «  pbate  of  onr  subject  with  reference  to 
which  we  can  ^ak  with  some  confidence,  viz.  periodic 
cbnngei. 

That  in  the  case  of  a  perfectly  rij-id  earth,  theory  points  to 
the  existence  of  such  a  periodic  chan^^e,  c  implettng  it«  cycle  In 
about  ten  months,  has  been  long  «n  lerstood.  In  connecio" 
with  the  general  problem  of  th;  motion  of  a  free  b  ).|y  un  ler 
tbe  action  of  any  system  of  forces,  the  coostderalion  of  which 
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 bf  llie  pnUow of  iht  Kdiur  tytlea,  we  finJ  the 

naBfli  of  the  mdiag  imthMiitMut  of  th«  fatt  century, 
d'Alenbert,  Sc|^ri  ud  6iiler«  act  to  noHion  oiIkts.  It  was 
tbc  latter  who,  in  1765,  in  •  work  cotitkd  "Theory  of  ihe 
Motion  of  Solid  and  Rigid  Ikidics,"  gave  the  cqualiom  the 
6do1  fom  which  Litplace  declares  seem  to  bim  (he  moM  timple 
Whidi  euk  posMbly  be  obtaired.    ( M.  C.  V.  ]>.  2S4. ) 

The  elegant  form  of  these  equaiions  was  due  tu  the  employ- 
ment of  th«  principle  discovered  by  Scgner,  vir.  that  at  every 
point  of  a  body  there  are  at  least  three  principal  ixet  of  inertia 
a(  right  anfjles  to  each  other,  which  possess  somj  very  imt>ort 
ant  propeities.  One  of  these  properties  it  this — that  i(  the  body 
be  set  revolving;  n'^.  nf  "tie  nf  the«c  nxes  which  posses  through 
its  centre  ti/  in<T!;n,  .i>i  i  n  unocrsiri  i  l  hy  outside  forces,  it  will 
continue  to  irvolvr  about  this  axis  for  ever.  If,  however,  it  be 
started  in  It^  rcv  >luti.in  aboot MMW othcriuiiib the condUioA of 
things  will  ix-  .hiTcicnt. 

In  !lu-  hr-t  .ip]ir."i\in;alif>n  to  tlic  solulior.  of  ICulci'-v  tq.i.itions 
when  lu  the  ciittli,  we  meet  with  two  cunitaius  uf  uile- 

grailon,  whose  values  depend  upon  the  position  of  the  axis  of 
revolutioD  with  respect  to  the  principal  axis  of  inertia  (from 
whkh  it  can  nerer  differ  greatly)  at  the  instant  which  we  lake 
aa  the  ttarting  point  of  cnr  intention.  We  farther  find  that 
llie preieaee  m  ihcae  qtiantiticitii oar  cqitatioaa  ahowi  a  revo- 
lotion  of  the  hutaataaeoiis  ari*  of  nHation  about  the  principal 
axis  of  inerliL  Thie  rotation  b  ia  the  aame  dbectioo  at  the 
diurnal  motion,  the  anfaltr  vdodiy  7  being  capretMd  by  the 
formala 

Where  n  ii,  the  velocity  of  diurnal  rotation,  C  and  A  arc  the 
(jrincipal  niL.iuents  of  incrti.i  ■>!  ".He  earth,  the  fu  wlili  respect 
to  the  polar  axii,  the  tecond  with  respect  10  ao  e<]aatorial  axis, 
the  figure  briag  rqpnlcd  as  that  of  an  eliiiieoid  of  levoltttioD. 
The  ratio 

C-_A 

A 

is  found  ffom  the  vutuc  uf  ;hc  c<ja>UQl  uf  imUUoii,  \\v:  dcijrcc 
of  aocaracy  being  such  that  the  theoretical  period  of  thi'i  r  iu- 
tion  it  Icnowa  probably  within  one  or  two  days.  The  value 
i^vea  br  OppoUer  it  3a4'a  meaa  aolar  dajn.  W«  ahalt 
——^  fa  to  be  J05  days. 

The  anfnlar  dittaaoe  between  the  two  aitca,  evidently  very 
snail  in  case  of  the  earth,  can  only  be  deMrniaed  by  ob- 
senration,  and  will  manifest  Ns Miltcace  bvdneMalioas  in  the 
latitude  having  a  period  of  305  days.  Tho  fiiSt  altempt  to 
findbyobsereaiioo  wbetfaerornot  this  moKBMnt  was  appre- 
cinUe  was  br  Bend.  This  method  was  not  wall  adapted  to  the 
parpose,  and  the  result  was  negative  or  inconchniva. 

The  first  quantitative  determination  which  seemed  worthy  of 
confidence  wvii  mx^.e  l  y  Dr.  C.  A.  F.  Peters,  of  Pulkowa 
("  Rechcrchcs  -ur  la  I'.u.illax  de*  Etoiles  Fixes,"  p.  1 46),  in 
1841.  FiDin  .1  careful  &eric»  'A  racridinn  circle  omerration"; 
carrici'.  on  for  '.hirtccn  months  he  fiiurid  fur  the  nr.|^l(-  SttwL'L-n 
ihc  two  axes  '071"  ±  017.  Nvirn  fullowcd  wiih  a  careful  dis- 
cuSNion  ijf  thrr  value  jjivcn  by  the  ob.serv.itioDS  of  Peters, 
GyliJ-L[i,  an  1  hlnmlf  aitli  lite  'atiic  iastrament.    The  rcsul'.s 
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Greenwich  cili.iciviiiuni  iViiiii  iS6J>  77  iy}^'  {M.  'ithiy 
K.A.S.,  March,  1892},  while  Ne«comb  found  the  5oiiir»h.u 
snallcr  value  '04"  from  the  Washineton  prime  vertical  woric. 

These  kmIis  aie  in  reasonably  good  accord,  and  at  lint  sight 
seen  to  show  eenclniively  a  real  separation  of  die  two  axes, 
bat  as  pointed  oat  by  Hall  ("  AmenoBB  Joamal  «f  Sdeaec^" 
Mvcb,  iSSs,  p  313),  <he  form  of  the  cxpircsaions  for  deter^ 
mintD(:  the  quai  tity  is  such  that  an  apparently  real  valna  will 
al«;i>'»  bt.-  utiamcd.  If  we  assume  a  untform  rotation  of  one 
poi«  alMnt  the  other  our  equations  will  contain  two  unknown 
qnaatides,  x  and  y,  where  x  =  p  cos  {  .  /  =  p  sin  {,  therefore 
whatever  values  we  may  find  for  x  and^  .  p  will  always  have  a 
real  and  positive  value.  This  mar,  therefore,  be  nothing  more 
than  a  funciion  of  the  errors  of^ obeervation.  The  true  test 
was  Ihcreforp  tn  be  ^ou^;ll;  t;i  the  agreement  of  the  values  of  { 
when  reduced  to  a  coaiinon  epoch.  These  were  found  !o  be 
quite  discordant,  so  much  SO  at  to  throw  doubt  upon  the 
realitjr  of  the  jcsuUs.  The  truth,  a-s  we  now  understand 
it,  being  that  F.ulci's  theory,  perfect  as  it  is,  docs  not  afiply 
withonl  m:dification  to  the  picscat  problem— the  earth  uot 


beinc  strictly  a  rigid  body.  Doubts  as  to  the  abaolttte  rigidity 
of  inc  earth  had  been  esptessed  by  more  than  one  investi- 
gator, and  the  mailer  was  diiausedia  1876  ^  Lord  Kelvin 

(Kriiish  Association  Report*,  1S76,  Sections,  p.  11),  and  in 
1S71)  by  Pr  f.  G?nr^e  r>arwin  (PkiL  Trans.  \'^~'^^.  in  relation 
to  the  problems  if  [  rt  ctv^ion,  nutation  and  l  a  -iujn— the 
conclusion  being  that  the  r:;;i  lity  of  the  earth  is  probably  be- 
tween that  of  steel  ami  ^  lass  The  bearing  of  this  upon  the 
present  investigation  was  first  pointed  out  by  Ncwcouib 
SloHthty  Noticts  K<y<xl  Astronomicixl  !io<.,  March,  1892),  viji.  that 
in  consequence  of  ilie  el^istic  yielding  of  the  earth  a  -- 1  whole  (he 
perio<l  ol  this  lotation  would  be  lengthcne  f. 

Before  considering  (hit  matter  in  detail,  however,  the  exij^ea- 
cies  of  h istorical  com  tiiuily  rc  rioire  US  to  glance  at  some  renark* 
able  results  of  observation. 

In  the  spring  of  1884  I' r.  F    Ku  tntr,  (if  Itciiin,  liegan  a 
series  of  observations,  the  roulu  ul  which  ucre  destined  to 
awaken  a  widespread  interetl  in  this  subject,  or,  perhaps  more 
properly,  to  crystallise  the  interest  which  already  existed.  Hit 
original  purpose  wat  >.if)K  i>.-ntly  modest.    The    rc.it  meridian 
ciide  of  the  ofaaervatury  n-i^uiring  some  repairs,  he  proposed 
to  employ  the  interval  while  it  was  out  of  aeiviec  in  making  a 
Itnhca  serlaa  of  observations  «Iih  another  intnincnt,  the 
unlveisal  iransii,  according  to  the  Horrebow<T^catt  SMihod 
for  the  investigation  of  the  constant  of  alserration.  His  purpose 
was  not  so  much  that  of  deriving  a  new  and  definitive  value  of 
this  constant,  which  should  be  entitled  to  rank  with  the  excel 
lent  rctuks  previously  obtained,  as  to  test  practically  the  appli* 
cability  of  the  method  to  thi«  purpose,  and  to  Kcquire  the 
experience  which  at  a  future  time  might  lead  to  a  favourable 
result  in  a  more  complete  series.    Possibly  it  would  be  over* 
strainiJ^K  a  time-worn  simile  toe  nn  pare  the  modest  investigator 
with  Snul,  sun  ol  Kish,  uhn,  ^;^J^M^;  fiirlh  10  seek  bis  father's 
ni»e«,  lound  a  kingdom  ;  but  certnin  it  is  that  bi<:  results  were 
vastly  more  important  and  far-reachini;  tluii  .in\ tliini.;  which  he 
could  have  anticipated  in  hit  c>ri|;;nal  i^roi^rainnie.     llu  obscr- 
latiurr-,  not  numcrum,   fiut  of  the  tirst  <inUr  of  (.'XCfllenise, 
ltd  to  a  value  of  (he  conjttant  of  aberration  which  appealed 
ti.i  be  wholly  inadmissible.    Many  an  investigator  »ould 
have  been    discouraged   with    this    apparent  failure,  and 
the  world  would  have  known  nothing  of  it.    Not  ao  with 
Ku^toer.     Instead  of  abandoning  the   eKperiment  as  a 
iailwe  he  set  hiaiself  rasolut^  to  work  t»  diioo«cr  the 
cause  of  the  anomaly.  After  examfaiing  the  variou  eaaaea 
which  might  be  supposed  to  have  eootrib^ed  to  saeh  a  rsaalt, 
personal,  instmmenial,  and  refractional,  he  announced  without 
hesitation  that  it  was  dne  lo  n  change  in  Ihe  latitude  itself,  vi^., 
that  froui  .\ugust  to  November,  1884,  the  latitude  of  nerhn 
bad  bees  from  0.3"  to  o.3"igreater  than  from  March  to  May  in 
1884  and  1885.    This  conclusion  was  materially  strengthened 
by  the  examination  of  a  considerable  amount  of  collateral  evi> 
dence,  particularly  Nyli  n's  elaborate  series  of  observations  at 
Pulkowfl  from  1S70  to  1882,  cmplnyed  by  the  tatter  in  r!i%«i5s- 
in,;  the  c.iriL-tai;;  of  ilbctraliMP.    fhii  loinewhal  hcild  hypulhc^is 
iialurall)  pt  ivoKtil  much  dijcussirn,  i\nd  many  were  sceptical 
as   to  Us  inith  ;    but    instead  of  rciorlin^  to   | ■  Icmic-,  arvl 
i|Ui)tini^  the  aathority  of  Aristotle  and  the  iacrcd  .Son [  tutes  on 
the  one  side  or  i.>n  the  other,  meatis  were  promptly  found  for 
testing  It.  These  conipriicd  both  a  re-exanunatioii  \,{  ui  i  >jbier- 
valioas  and  new  or.fs,  underlaKen  for  lhl>  cjipre>s  parpotfc 
Among  the  latter  were  sf<ecial  series  of  laiiiudc  determinations 
extending  over  an  cntnc  year  or  more  at  Berlin,  Potsdam, 
Prague,  and  Bethlehem,  all  by  Talcoll's  method.    All  of  ibete 
agreed  mo^t  j.aii>iaaorily  in  showing  theiealityof  the  Auctwi- 
tion  during  tlic  years  it88,  1S89  and  1891k  Bat  the  final  teat 
whieh  should  determine  whether  the  chaagei  observed  wcecdne 
to  movements  of  the  earth^s  axis  required  observations  tn  be 
carried  00  timullaaeoasly  at  points  difleiing  widely  in  longi- 
tude.   A  latitude  campaign  instituted  for  this  purpose  waa 
therefore  enteied  upon  in  the  summer  of  1891,  under  the  aus- 
pices of  the  International  Geodetic  Association,  operations 
being  carried  on  at  Berlin,  Prague,  Straatburg,  Kockside,  San 
Francisco,  and  Waikiki. 

Some  of  the  results  have  been  in  possession  of  the  public  Use 
■eveial  months,  ai^  1  they  show  in  t.hc  most  conclusive  mtBBCC 
that  we  are  dealing  with  a  inovcinent  id  the  earth'^  axi?. 

A  series  oflati'uiic  obscrv.alions  was  also  caniid  on  :tl  Vuxn 
from  December,  1S90,  (o  .•\i;^i;s|,  iSiyi  ;  part  <d"  the  time  (w« 
ditfereiil  observers  were  employed  usin^  dill'crent  instruments, 

their  results  agreeing  almost  exactly.   (CV«/f«  HtnJut,  189a, 
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p.  89SO  Scteoe*  «el(iw»MlK*«  aitioul  iBeiiiaM^ 
Mt  it  ii  nilfiicMias  to  note  tluit  ihls  seriM  fliils  to  iboir  my 
trae*  of  tht  periotue chance  ;  cmisiderinf;  the  smallnen  of  the 
qaBlltltyiir<|mtiail ud  the  limiiril  scope  of  the  series  thU  failure 
provet  nothim;/r.'  of  ton.  Vet  AduiraJ  Mauchez  expressed  ihe 
opinion  that  the  AuctnalUXM  whkli  the Gcnaan* had  been  at!rit>ui- 
ing  tocbarges  of  lalilnde  were  dje  to  some  other  cauic (Ci>«//« 
Ktndrtt,  1892.  p.  S62.)  I:  is  also  noteworthy  that  (he  value 
of  the  latitude  fnuml  n*  this  !»me  is  o'8'  smaller  than  given  by 
the  elaborate  inrcst-.;n';. f.  r,f  M.  Galliot  in  1879,  in  which  he 
employed  1077  nbscrr.-nion*  Wy  ten  HitTerent  nbservers.  {Camplts 
Ktrului,  vol.  Uxxvlt.  |>.  684.1  In  this  discussion  an  annual 
period,  having  a  semi  iimplitude  of  o  jo"  ma'iifeste<l  iiself 
somewhat  ob^Cl1rcly :  l>ut  M.  Galliot  placed  on  record  his 
upiniun  that  this  had  its  orij;in  in  same  cause  other  than  a 
change  In  the  l.i'.iin'le. 

We  have^een  how  it  came  al.H.ut  ihal  the  reality  of  periodic 
fluctuations  in  the  cartb'a  axis  was  pbced  beyond  di«pu'e.  As 
to  the  live  nature  and  Uw  of  these  fluciuaticms  we  should  pro- 
ImUv  now  be  gippinc  in  darkncn  bat  for  the  icrrieet  which  Dr. 
5.  C.  Chandler  hai  rendered  in  the  «rM  of  aolTinstho  myaiory. 
Mine  Dr.  Cbandkr  aitaokcd  the  problem  no  one  appean  to 
httTC  called  in  qtieciion  the  applicaMHty  of  Ealer^  uiearjr  to 
the  ca-  e  of  the  earth.  The  impression  wa«  indeed  qnite  ceneial 
that  the  cbangei  were  for  the  most  part  of  a  forttlheiuelMfacter, 
produced  liy  precipitation  of  rain  and  snow,  by  ocean  currents 
and  aerial  currents  acting  unequally  in  tlifrcrenl  hemispheres, 
and  therefore  in  so  f.ir  as  they  might  manifest  a  periodic'ty,  ihU 
would  be  annual  in  its  clmracter.  A<  early  ai  1876  Lord 
Kelvin  exprersed  the  opinion  -that  Ihe  causes  were  some- 
times sufficient  lo  prrdjcc  change  of  half  a  second  in  the  c-mrse 
of  a  year.  ^Hritish  A^>oci.i(ion  Rcp-r!«.  1S76,  Sections  p.  II.) 
It  seemed  Iherefure  beyond  ijucitiun  tli.-.t  .iny  periodic  change 
mint  conform  to  the  305  day  period  of  Kulcr,  or  to  an 
annual  period,  or  a  C  'Uibinaiion  of  ihc  two.  The  latter 
hypothesis  was  wcir'^cil  out  very  coni|)lete1y  by  Meitrs.  R. 
Rideau  (C.^m/fj-i  •  .  \  >|.  iii.  p.  568)  and  F.  R.  Hdomt 
\^Aflren«inttchf  iVticl!'  unSiis,  vol.  cxxvi.  p.  217). 

Matten  were  in  lhi>  condition  when  in  1891  Chandler 
attacked  the  problem.  The  main  feature*  of  ibis  invest igat ion 
ate  cncB  to  a  aerka  vA  seven  feaMufcable  papen  pvUiabed  in 
the  AstrvwmtMt  yvnnutl,  Kfitlcn  from  tine  to  time  while  the 
work  waa  ttill  in  progreMi  and  wlien,  at  a  matter  oreoBrir,  the 
6ad  result  couM  not  he  known.  Like  Kepler,  tb*  author  cav 
riei  m  with  him  along  the  snccessive  ila^  of  the  inveslieMlon, 
we  share  with  him  hb iritamphs and  di  appointraen!*,  andrrjnioe 
with  I.Tm  when  well-merited  success  crown*  hi'  1  rti.  ,\s  to 
his  methods  ar.d  porpoae,  ihrsc  are  ^i^'Cn  in  hn  words. 
*'  I  delihcrate^y  j'Ut  aside  .ill  teachings  of  theory,  becante  it 
seemed  to  me  hi^li  lime  (hat  the  facts  slurtjM  be  examined  by  a 
purely  inductivi:  procc:<s  thai  the  nugatory  results  of  all  ntlcmprs 
to  detect  the  existence  of  Ivnlenan  jKciod  pioUibly  arose  from  a 
defect  of  the  theory  ii*cl(  ;  and  that  the  ctilanKlcd  cnnditim  of 
the  whole  sulijic!  rcjuiied  ilia;  it  ^^hould  be  cx  ' imrK  I  i!u  -^li  I  y 
processe  unfelicred  hy  any  preconteived  notions  wh.itcvcr.  .  .  . 
The  problem  whitb  I  thtrclore  pro|>o-cd  to  myself  was  lo  iee 
whether  it  would  not  be  possible  to  t;>y  the  nuraerotis  t'hfwfs  in 
the  shape  of  various  ilt^rord.int  rcsi  '  :  .1  (  tiNnrinrn.-i  |  .  r'aining 
to  determinations  of  at  crraiictn,  paiaUaAc,  liUhiik  *.  iiiad  the 
Uker  which  bari  heretofore  fir  ted  clusivcly  about  the  astronomy 
of  precfsioo  during  the  century  ;  or  to  reduce  thcna  to  some 
i^ii^iM'-  fonvbr«omei(nipleconsiitent  hypotheii*. . . .  It  was 
tbou^iki  if  thif  eouM  be  dnttc,  a  study  of  the  natare  of  ibe 
fenca  aa  tbn»  indicated  bjr  which  the  earth'i  iMaiiiMi  it 
laAiMioed  nright  trad  (e  a  tniyilcal  explanation  of  tbam." 

From  May  it),  1884.  to  June  25.  1^5,  almost  exac  ly  thetlme 
covered  by  thi- oli<erv«tioMs of  Ku  Iner.at  Berlin,  Chandler  was 
ob-ersini;  .11  Cambridge  with  the  Atniucanlar,  The  retalting 
valuei  of  the  latitude  >h.\red  a  pr  (;re*sive  change,  for wUcb  there 
seemed  no  cxpUnatii.n  unless  the  change  were  that  of  the  lati- 
tude itself.  .\t  that  time  this  sermed  l<io  radical  an  hypothesis, 
so  the  results  were  printed  as  thry  appfaietl,  leaving  the  e«]>la- 
nation  to  the  future.  I  hc  close  agreement  of  K;;.tner'»  iesult«, 
the  verification  l«y  ihe  subsnpien;  work  at  berlin,  Pnlkowa, 
rtMsdam,  and  I'lPi^nc  fcemed  to  warrant  the  cx[>endilurc  of  the 
l.xbour  involved  in  .1  thi  ronnh  invc'tif-i'i.m  of  (h- entire  ?ubject. 
He  began  w  i'h  Kii  inerV  wt-rlt  at  \i  1:  .  1  m  r;  ical  circle  ob- 
servation? of  C.yUifn  and  Nyicn  at  t  i  l. m  i,  .iinl  the  precise 
vertical  obsetvilioui  of  a  Lyrae  T  \\  n  ?iin  n  i^6j  These 
agreed  in  showing  a  period  of  427  day,    I  he  examination  of 
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uli!t>aUcwil  of  ctfiumppltr  itnm  m  Mclboome,  and  of  FeilAaja 
at  LeydcD,  pafttally  conftmcd  the  result. 

Next  came  the  obfenratioas  of  Bradkjr  at  Kcw,  Wanat/ead. 
and  Greenwich.    Here  a  very  poolief  phenomenon  appcaamd. 

the  period  bring  only  a>iout  one  year,  with  an  ampll}m^«  of 
I  nearly  an  entire  second.    In  ditcamias  ibe  observMiims  ^>f 
Brindtey  at  Publin,  made  during  Ihc  early  part  of  !he  |irr*cr-nt 
cetrtory,  an  opportnoity  occurred  to  wrestle,  and  tliat  -uccoi.<-^- 

ftilly,  with  one  of  rhe  f» holts  before  rcfcrrtd  1ti.  vir  ,  tlic  ^^rIt{n' 
:.ir  iCF;;lts  which  Urinr.ley  had  ob:.-i;iu-il  for  ihi-  ;iirallix-_s  of  ja 
nnraber  of  slarti,  and  whiih  IpH  id  an  intcrcsiiii^^  .li>cii.s»ion 
between  Pond  and  h'm^!f. 

Thus  series  after  series  v,^'  r.nrilv^cd  \viih  re'iihN  in  ihe  inaaan 
encouraging,  frequently  {'i:.'.lii  l'.  :  i  <1  s  Mmr^infs  liir-f^iiointinp. 
The  law,  if  such  caisteti.  in-t  .i|i)H-ni  en  :he  i>i;iUt.c. 
'  sicret  conid  only  l>e  discovri'  1  l  y  .m  cUborale  analysis  of  t be 
lUAteiial.  Accordingly,  luay-tive  different  series,  extrndirig 
from  1837  to  1891,  comprising  more  lliafl  JJ.CO0  obsanration*, 
were  examined,  fiotn  whicb  aa  empirical  law  «a«  dedaced  m 

faUOWR 

The  tekidly  of  rotation  of  the  pole  wia  a  maaiuiai  rimut 
1774.  tb<  pnriM  being  abowt  J43  days.  Since  then  the  ^doaity 
baa  dimioHhed  at  an  aeealctaied  rate,  the  period  in  1890  being 
443  daya. 

Durnig  the  lait  haU  century  the  mt-aaiplitnde  hac  itmnlaml 

I  sensibly  constant  at  o'22''. 

.  Only  three  of  the  forty-fivesericeeaamiaed,  and  thev^e  amoa^; 
the  least  preciae,  inlrin^ically  gave  resnltr  contradictory  of  the 

j  genrial  law.    The  next  >tep  in  the  process  was  to  analyse  the 

I  observations  in  a  different  manner,  to  discover  whether  the 
deviaiions  from  the  provi-ional  law  were  r<al,  also  in  what 
nnnncr  tlir  varhti'in'S  >f  tbe  i'>eriod  were  brought  about.  For 
■.tiis  |!ur I -rii'  the  -.■■■•i\'<.  -Atn  i.iluliir-'l  chronol<i);ically  at 
twenty-day  intcrvais,  all  reduced  to  the  meridian  o(  Circenwich. 
As  a  renult  the  real  nature  of  the  phcnovwWm  tatu  moit  dia> 
tincily  rrveiWfl,  «nd  was  as  follow-. 

Ihc  I  v  iw  !  v.:i!uc  of  the  latitude  is  ihc  rcsuliari'  c  ivi' 
arisiDt;  Uo-.-.i  iwu  peiioilic  ibicluations  superposed  upon  each 
other.  The  first  of  these,  and  in  general  the  more  con  iderable, 
ba&  a  i^riod  of  about  427  days,  and  a  iemi-anipliiude  ai  aboM 
012".  The  secoi.d  has  an  anmral  period  with  a  range  variable 
between  'C4"  and  'tef  duriog  the  l««t  half-centiUT.  The  nmii> 
mnai  and  minim  am  of  thi*  annua)  cempr  ncnt  or  the  vaiiatinn 
ocenr  at  the  mclidian  of  Greenwich  aboat  ten  day*  before  tbe 
vental  and  aalomnal  cqaiB-Moa  respectively,  and  it  becomes 
zero  }nsl  before  the  so't  rce*. 

As  Ihe  re«!ultant  of  lhr*t-  'wo  rnollona,  the  v-iriii-  ,  ,ns  nf  the 

I  lalilnde  is  subject  lo  sy-'r  /^';-  alienlioBa  in  1  .  -cveO 

I  years'  duration,  resulting  f:nni  tbe  commensurability  of  the  two 
term  .  According  as  ihcy  conspire  or  interfere,  the  total  range 
varies  between  Iwo-lhird-  <if  a  second  at  a  mmimtu-i  'o  h«l  a 
few  handredthi  of  a  second  at  a  minimum. 

'  Actx)Bipiinying  the  [isiNc-r  is  a  diagram  showing  the  relaiinn 
Iv.useeii  this  theory  and  itic  observations  of  Ihe  fifty-fonr  y-  ar.. 

]  on  which  it  is  liased.  The  ncrrecmcnt,  at  timc'*  almosi  pertecl, 
at  other  times  shows  devin  1  ju  ;  ipparenlly  «.ysle malic,  which 
are  perhaps  due  to  iarperfect  knowledge  of  the  constant*,  or  lo 
erratic  deviajions  of  meteorological  origin. 

Dr.  Chandler  finds  the  general  o-.Hc>>me  full  of  promuc  i<ji 
the  astronomy  of  preeisinn,  showing  thai  observations  are  free 
froat  "Itfccis  of  a  systcniaiic  character  to  a  ranch  greater  extent 
than  ha*  heretofore  hern  supposed. 

As  the  results  of  which  we  hafv  bMB  apcaking  wemav 
aoMnoed  from  time  to  time  thef  did  oot  paM  BBcbalknatd. 
The  reality  o(  the  427  Lay  petted  waa  very  P«ompily  caUad  in 
qneellan  on  acconnt  of  it>  mppoecd  eoalliet  with  dynanda  Im. 

IVof.  Newcomb,  who  at  firal  ranked  as  a  tcepttc,  tooafannd 
!»  vrrr  p'suMtilc  explanation  by  assuming  thai  the  earth  is  not 
a  1:1  1  1  wiy  as  re<)nircd  by  Culer's  iheory.  The  ijueation 
whether  the  earth  as  a  whole  ihould  be  regarded  .14  a  rigid 
Ixxly  has  long  been  more  or  lei*  an  ot>en  one.  Certainly  the 
waters  of  the  ocean  inlrodiitre  an  element  of  mobility,  bi;t  "he 
investigations  of  Lord  Kelvin  and  I'lof.  Dauwin  of  the  ilily 
in  a  viscous  spheroid  when  applied  lo  (be  earth,  gave 
\  rv  ti    •,  if  any^endenoe  of  yieldinf  in  caie  of  tbelallcr  to 

i.-Mi.il  forres. 

I  1;  I  i.c  had  discussed  with  negative  results  the  effect  upon 
ttte  carih's  inotirn  of  \hf  m'->b)li'v  of  the  ocean.  (M.C.,  tome 
v.  p.  7^. }  Filler'  t  f;  -  n;  n  h.^  I  li;"  r;  m  idififd  by  I.iouville 
for  \,Ue  cateuf  a  body  which  is  slowly  changing  lU  toia  fioot 
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intsTiil  (L'.f^ii'iHe  s  fiiitritxl,  ind  serioj,  ton;  iii.  185S 

p.  \\,  in  i  th«<e  modifieJ  fortiii  hiJ  li  en  c-nplojrcd  by  Oirwin 
tn  th«  ili«cai«oa  of  the  iailaenee  of  geoin];ical  changes  in  the 
CKith's-axh  of  tMntiM.  KPM,  7>vm.  i977»  p.  271.) 

No  mpwiM,  bovever,  teeat  to  haw  ciiteKcl  the  hniiii  of 
WBf  •Fthde  incstifrtMs  UhI  Mr  naAfettion  «r  Balar's  305- 
dajr  period  woiiM  lenlt  eflfacr  fram  th*moUlil7i>r  the  oeemn, 
or  the  ala^lic  yielding  of  the  ecrth  as  a  whole- 

Newcomb  »ho^«  in  a  veryjimple  manner  how  thisrsault 
might  follr  T  M  mkly  Nvirm  A'. .-I  S.  March  189I,  Ji.  336), 
for  in  cwx- I'l'-nrt'  of  this  rtaitic  yielding  the  pole  of  figure 
would  be  brought  towards  the  pule  of  the  inslnnlaneout  axit  by 
the  centrifugal  force. 

Lrt  t;^  cnil  »he  WD'ii'ttjrlit-l  [-a^iiniti  of  tlir  -v  il.-  of  fit;iTr<?  the 
fixi-ii  p'lif.  the  a':'n:i)  I'OiitiDn  nt  .my  instani  il\r  m'>vrililc  inilc, 
and  the  jvilc  of  the  iiniant.tni*  m:.  tc;^  the  'i  ^Il'  ni  -r.r  uion 
The  raorable  pole  is  therefore  cinst.m'ly  nvtvint;  towrvrHs  the 
jKie  of  roiittiun,  detcrihing  a  sort  of  c«r*e  of  purtufi  ;  the 
tnstantanetras  ▼elocity  of  the  latter  about  the  former  is  iba'.  of 
Enlei's  period,  but  the  effect  of  the  motion  of  ihi<  niorable 

pole      t  I  i:imin"f;  'h'_'  vr^Iocify  fL-s-icc;  t<p  '.hi:  lni'J  pole  in 

the  ratt.j  oi  <t!>  ilutance  (torn  ihe  laiier  (o  the  dut«nec  front  the 
pole  of  rotation. 

Lord  Kilvin  rcmarUs  that  thii  supplies  a  new  and  indepen- 
dent method  of  dcicrmining  the  effective  rigidity  of  the  earth. 
As  will  retdily  appear,  in  <hii  distonioB  woik  ii  beuig  <lane 
asiiBtt  leihlwiM,  nd  mlets  the  earth  h«  pefteily«hHtiei 
inridi  HCMUialr  BOt  tneof  that  part  ■pe«iiblB  to  obiemi- 
tioa,  Aft  (no  mwtft  «Mld  in  time  be  braoght  ioia  pMStkal 
eeliimeiice.  The  tidsl  activo  let  «p  in  the  «ecw»  wmd'Jibo 
tend  to  produce  the  niM  lenll.  Appannlly,  then,  the  em* 
tinued  oxiiitcnce  of  tliii  term  rcqoirw  a  eoeiltatljr  leeanriag 
atrict  of  iBpaUet. 

Oylden  reounrks  that  the  hypntheiis  of  elasticity  is  not  the 
onlyone  which  wi.l  ex|>Uin  the  Chanillerian  period.    (.Astrono-  . 
mischc  Nachrichten  liind,  132,  p.  195.)    He  also  coi  eludes  as  | 
the  result  of  a  mubcmatical  aaalytit  that  we  nnut  iouk  for  the 
impelling  cause  to  ODCwmooi  goinB  M  in  (lie  iaterior  cavities 
of  the  globe. 

Aside  from  the  fact  that  these  discussii  iis  .t-j  ir,  n-r -if  cx 
plaoatiun  to  .in  extent  quite  erjual  whh  Hi  n  •  f  t'l^- 1  ritn  im nun 
il»«lf,  it  is  .-in  open  question  whether  any  npl.iDn  1  in  h  cilied 
f\jT.  We  have  no  proof  of  the  perpetuity  oi  lii:  lerip.  We 
are  in  p«5e^sir»n  of  no  observations  accurate  enou^jh  1  1  throw 
any  li|;hi  on  this  subject  before  the  time  of  llta  ilev,  im:  c-in  it 
be  asserted  that  so  small  a  coclhciont  has  remaiucd  constant 
during  Ike  interval  of  150  years  ;  posMbly  it  may  be  on  the 
M«i  to  ntinciioo. 

Ai  to  the  anrraal  term,  it  leeau  to  have  no  foaadation  In 
diaarjr  aacrpl  as  the  result  of  Mieiralqgical  tamne.  In  which 
case  we  can  hardly  hope  for  meie  wodoi  in  deaUnK  with  it 
than  in  pfedicthtg  the  weather  on  ahioh  it  depend*.  For 
farther  iiaproTeraent  in  our  knowlalie  of  this  subiect  we  mast 
look  to  connnucd  obnervation  at  n  nnmber  of  points  cartie<l  on 
for  this  express  purpose,  .ind  so  coodaeted  as  to  Ciiminale,  if 
possible,  all  systematic  errors.  If,  as  seenm  piobabie,  iIk  00- 
•ndenls— at  least  that  of  the  annual  term— p.-ictaheofiheerratic  « 
nature  ofmeleorolnijicrd  j-hcnontcna,  it  will  Ik  necessary  to  keep 
this  work  up  perpetually. 

A  plan  is  un  ler  d-        on  for  estahlifihing  four  permanent  ! 
latitude  statii>ni  on  '  1  -     111-  ^.trallel  of  laiitud<-,  at  intetv.ils  of 
90'  in  longitude  as  neailya>m.iy  br.   These  will  presumably  he 
equipped  with  identical  invtriitnen's  of  the  m  ist  approved  form,  . 
and  the  same  st.irs  cm|j|oycd  at  nil  of  ihcm.     Until  thr*  pbn,  or 
some  modifica-ioT)  of  it,  is  in  working  order — .m  1  (  jnliably  for  , 
sonic  limeaflcr    ;:ari.-ful  detcrminniions at  olhcrpuints  will  con- 
tinue to  furnish  v.-iluulile  data,  especially  in  settling  the  l}WHHn 
of  prc^ressirc  chani;c»,  local  or  oitierHise. 

The  inslmment  hithi  rto  employed  in  f|)ccial  obtcrrations  for 
thie pnipose  is  the  zenith  telescope,  t  he  possibility  ufdeter- 
tniaing  UMimde  by  measurement  of  liie  iiaall  diflsrence  of  zenith  1 
dietanceoflwotiats  p  opcrl/sitttiled-'onecnlintoaiing  north, 
tita  ottier  ioalh  of  ilia  oenith— wai  poiiMed  nut  by  Homebow  in 
hb  AtHnm  Aitrtmmiwt\(k  173a.  (Woi(  "Geiaiichte  der  As- 
tmnomical,"  p.  iSsS  )  Possibhr  he  may  have  made  n  practical 
application  of  he  pi  inciple  ;  itiio,  any  aeconttt  of  it  lia^  escaped 
my  notice.  The  method,  however,  i» as  employed  by  father 
Hell— '>tberwi«e  not  nnknoarn  to  fame — in  determining  the  Uti- 
tnde  of  bis  transit  of  Venus  station  at  WardoehaoM  in  1 769.  He 
appeals  to  have  been  nancqnainted  with  Ilenebow'i  previiiis 
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SBQCStion,  and  determined  bis  latitade  in  this  way,  .is  he-say*, 
from  neoamity* 

Tlie  idea  teems  to  have  Iain  dormant  nntil  about  1834,  wbea 
ft  wnt  hit  ipon  independently  by  Talcott  in  Amerie*,  -and 
Pond  in  Enj^nad.  Toe  latter,  in  employing  the  aealih  tab* 
scope— which  had  then  t>een  recently  roonnted  at  the  ftnynl 
Observatory  for  the  special  parpose  of  otm  rrinK  f  Omeonis— 
found  that  a  fifth  m^nitode  star  passed  the  mecidiea  .i^iity 
minutes  later  at  nearly  the  aamadittance  on  the  oppoiile  iMe 
of  the  zenith. 

Hy  observing  lhi-<L  tw  >  st  un,  n  verslng  the  inttrameat 
between  tbcm,  he  found  certain  advantages  n-^w  well  kruMrn  to 
be  inherent  in  the  method.  ("  Fhil.  Trans.,"  vol.  cxciv.  p.  20J  ) 
Pond  state?  lhr,t  ilic  =nTn~  me'hod  may  be  employed  with 
.Al'.n/:mijihs  inti  other  p')i!.iii;i!  inUtumcnts,  but  the  consmuni- 
cuiriii  .Tj[ic,irs  t  1  iiavr  .1' ir.iLicil  t.n  itiensiiin,  ami  apraraally  he 
ma'ic  ii'i  .MK'ini)'  tn  ih.:vrlii[i  It  i.ij  liur. 

In  striking  csniri."  i-  ili'  irmnu'l'  ifc  >ji*c.':-;S  i\hn:^  ^Iten  led 
■he  i"tni]ih»yroent  by  'I'.iL-  i,f  .ir.  inNtruiuL  iit  Lon.rir  joj  \  tocar<y 
out  tins  Jirinciple.  "Xim  iimt  p{at,>t>.^i>  «ippiiut^uii  ui  it'Was  in 
1S34,  in  the  survey  of  the  norlhrrn  boundary  of  Ohio.  {JaurHal 
Frixnkiin  ImtiJuJt,  (October,  183S.)  Its  merits  were  very 
promptly  recognised  by  Ihe  officers  of  the  U.S.  Coast iSarvey, 
where  it  received  a  number  of  modi&calions  and  impsovementi 
sompsted  by  aspeiknce,  making  it  practically  the  iaslnunant 
nSiih  we fcaiK  lo^y.  It  was  many  years,  however,  Imbie  Jt 
enrnt  intojmn^o  any  considerable  exinnt  on  the  easlemaide  of 
Ihe  AthMic 

To  Amcrlna  .nndnnhtedly  hdnngi  llic  iMMonr-nf  nMctianliy 
introdndoc  this  important  impsomMnt  in  latitude  dalennitw 
lion. 

Bat  atlhongb  Amersasns  practically  introduced  the  instrument 

to  the  world,  it  was  reservetl  to  the  Germans  to  teach  us  how 
to  use  it.  It  is  due  in  great  measure  to  refinements  and  im- 
provemerts  devised  by  German  obscrvrrs  an  I  in-itrumcnt 
makers  that  the  probable  error  of  a  siii_:^'  h t ,a;ion  is 
now  '12' or  '1$  ,  instead  of  three  times  these  amounts,  wiih 
which  we  wete  formerly  sati«6ed.  '("he  essenti.il  features  of 
this  instrument  are  ihr  micrometer  and  the  level.  Ualess  ihcic 
^tr  of  A  high  degree  of  excellence  h;  s  rc  ults  caripi  In- 

obtainetl  ;  especially  is  this  true  of  tho  hjvc«,  of  wliich  t>s  1  nrr 
commonly  Mil. ilo)i  I  '.vnh  ilic  (  il  i-iof  instntmeuts.  i;)n':y 
those  who  have  experienced  it  .ire  aware  how  difficult  it  U  l" 
procure  kveis  of  tbe  necessary  quality.  Moreover,  changes  uf 
form  are  liable  to  oocar,  rendering  what  was  ft  good  level 
woohless.  The  method  so  freqnentiy  empIo]|red  by  dMermininf 
the  ralneoBce  for  all,  and  cominning  to  use  it  for  yean  without 
Autlier  ctmiaation  will  not  answer  here. 

This  nncertainiy  of  the  level  has  led  lo  devices  for  dispensing 
with  it.  One  of  thcic,  \stitch  seemt  pfomiung,  is  the  iloating 
/.cnilh  telescope,  invented  by  Fathers  Hngan and  Fargte.  In  this 
instrument  (he  lelescope.with  its  accc».:>r!C"i,  f)  >-tK  on  the  surface 
of  a  troogh  of  mercury,  ihe  trad  of  the  star  as  it  cro-ses  the  tlel  I 
beilt^  recorded  on  a  photographic  plate,  which  may  be  measured 
at  leisure.  Possibly  a  way  ui^iy  iic  formed  for  in.iking  these 
expo-iuies  automatically,  thui  furnishing  means  for  keeping  a 
rccoiJ  c  ■nlinuou'*  in  io  far  rts  abienct;  of  dayli^jht  an  I  of  cIduJ* 
will  peiiuit.  With  four  itation*  ci'.abii^hcd  a»  dc.jriljcd above, 
equipped  mth  .lut  'maticinsliuracnt-,  data  will  be  r.tpidly  accu- 
mulated for  settling  the  quciiiuat  suU  remsiniog  dou  tlful.  it 
will  not,  however^  beawoikof  inerety  onc^  two,  orthiee»  Iwt 
of  many  years. 

Is  il  t  1  iiiij:  h  1  1  ':i  1;  that  within  fis'c  or  ten  years  we  may 
see  some  »uc.;.  jy..Um  j.j  i^ii*  in  full  and  succcisf  i!  op:  ration  ? 


l/.V/VERSITY  AND  EDUCATIONAL 
tNTELUGENCE, 
APMUAMUtTARVmper  has  just  been  issued  in  which  it  givan 
an  afaatmiBt  of  lelurni  wmished  to  the  Department  of  jinniee 
aiul  Alt,  ehowiog  the  msoner  in  whidi,  and  the  extent  t<k  which 
the  coancilt  of  counties  and  county  bonw^bs  in  En«taod  and 
Walrii,  and  the  nmnty  c  ouncils,  town  c  ninc  l  -,  an  '  p  ilice  ojni- 
missioncrs  of  police  burghs  .-ire  devoting  fands  to  the  purjio^cs 
uf  science,  art,  and  tccluiii;.il  and  manunl  instruciion.  The 
rcturUh  V  ere  made  by  these  bodies  in  response  lo  a  letter  scat 
to  them  in  December,  itirji,  by  ihe  f.ducat'.on  t)ep:utmcat. 
Much  of  the  inlarm.nion  coniaiiicd  in  thcni  wiw*.  note  1  in  these 
columns  on  August  2H  (p.  404).  It  is  remarked  in  the  preseai 
R turns  s  "A  noiieMible  fcalurc  with  rrgaid  lo  the  trork  of  the 
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county  Iio'mighs  i»  lhat  many  ai  ',hc  cuunci' .  have  eithf  r  tffCted 
or  deci'lrH  »->crt.  lechnicil  schiol*,  or  hive  t.ilirn  over 
exitinp  »tHi>'il<,  for  i hep  'rjioveof  supplyiniflfchnical  inMrucli<in 
■Ti  Jrt  ;*^rir  'li>i-ct  control,  lo  which  they  have  deciiled  to  apply 
tfir  « ' .  V  of  the  f«in'l«  at  their  iliijiotal,  which  in  some  CAset 
include  ihe  f  rocccHs  of  a  rate  levied  tinder  the  Act  of  1S89," 

At  the  Csmhii'l^je  suTimer  meeting,  recently  concluded,  a 
lecture  «»»  delivered  in  the  hall  of  St.  Jnhn'«  College,  on  the 
la'e  John  Couch  Adamii,  hy  Or.  Donald  MacAli*ter.  The  lec- 
Inre  gained  in  InteirsI  ftom  !V.»  fsft  thai  Dr.  Mac.Mister  was  a 
pCTsonal  friend  of  the  lai<-  ;iri.f.  ,» -r,  was  in  conteq.ience 
•hie  to  supply  inany  inter  ■.mij,;  ilr-n  l.  a»  to  hi*  life.  This 
wat  particu!:iily  the  case  '.v'.cri  s|iia'.,i[i,:  of  Dr.  Adams'  eaily 
trainio);.    Many  know  thai  w  ii  a  sii^r  of  Sr.  lohn's, 

but  perhaps  few  rcaliie  what  n  rri.ii  .  c  H:r\-.if  -I'l  t-ilM.  -i  mn 
kad  preceded  his  election,  lie  t.iU4ht  himsell'  ;il^c!ir.i  when  a 
hoy  at  hi*  father's  farmlmuse  in  Cornwall,  and  prepared  him«<lf 
fof  Cambridce  at  a  country  school  and  at  tbe  local  Mechanic' 
Insliln'e.  A  cnrinu*  entry  i«  (o  lie  t^mmi  in  Adam«'  diary  for 
yumtb,  1841,  dariBK  his  ««cond  year  tX  CM)>>ridgc :  "  Went 
w  JobnMo'aObe  hookieNer  in  Tf  iiiiljr  StKet)ind  tt»A  Profntor 
Airjr't  report  oa  the  «Uie  orastranomieat  telence,"  aliotarlns.  at 
Dr.  MacAlister  expWlwd,  that  his  intcest  lay  in  that  direclion 
at  that  lime  as  at«  ilighlly  later  date.  In  the  Tri|X>«  it  is  well 
ItDOwn  thai  Adamt  wa<  at  for  above  the  second  wrangler,  in  an 
•aeeptional  year,  as  the  «econd  was  ab-)ve  the  woaden  spoon. 
In  a  sarpritin^lv  short  space  of  time,  by  1846,  .\dants  became 
celebrated  for  his  discovery  of  Uranus,  but  it  may  not  be  remem- 
bered lhat  for  a  short  time  he  was  a  Professor  at  St.  Anilrcws. 
O  i  hi«  return  to  Cambridge  as  the  I.owndean  i'r  tr.ji  o;,  he  t  c- 
came  associated  with  Pt^mHroSte  Co!!*t»f,  as  fnini  1S53  he  W«4  a 
FrlloK  there.  The  I'r.r. oi^ity,  .is  .i  mu-rBuriil,  ur.i.icrtaken 
the  publication  of  his  wnrk«,  and  a  monuiscnt  of  some  kind  if 
■h-ntif  10  i>e  p1ac«d  in  WeitttlBil«r  AUwjf. 

SOCFETTES  AND  ACADEMIES. 
Paris. 

Academy  of  Sciences,  Auco'*  28 —>t  I.'i-*y  iri  the 
eh'i'. — On  a  typhonn  of  last  year  m  llir  (  hin  i  ^rns.  W  \\, 
Faye.  — R.  P.  Chevtlier,  Director  of  th--  M  Mt  ni  il  h;ii  «;  Obscr- 
Y.ii.ry  I  fZi  Ka-Wcy,  hasscnt  anacC'iun!  nf  ilic  rcrri  Ml-  typhoon 
of  Oct'itier  7- 10.  1892,  which  led  to  the  lots  of  th«  iJriSish  mail 
Hcamer  /tot:iara,  to  M.  Faye  A  close  study  of  the  pheno. 
mc«x>D  has  revealed  the  fact  that  there  was  nj  high-pressure 
ate*  C<r  a  dlManoa  of  600  to  1000  miles  rotind  tbe  centre.  This 
fMoJt  ii  miireljp  in  oppoaitioa  lo  Fcrrei't  theoff  which  asserts 
Ikat  tvnry  cyetona  ia  wtncmmkA.  hf  «  trigb  pfoane  nrea  repr«- 


J  nn  Mii-cTclow,  P.  Clwvalier  is  alw  comtncml  that  in 
Ime  latitodes  elrnis  elood^  form  a  constant  indication  of  a 
Aslant  typhoon.  According  to  him,  the  centre  of  a  tvphoon 
and  i<»  direct!  >n  are  indicated  by  the  point  on  the  horiton 
whence  the  cirri  appear  to  diverge,  an  observation  which 
would  locale  ihe  ori;;in  of  typhoons  in  the  region  of  lowdatitude 
cirri,  i.f.  at  a  height  of  about  1 300  or  iJOo  m.,  instead  of  at 
Ihe  surface  of  the  earth,  as  often  supposed.  But  P.  Che- 
valier believes  that  the  interior  motions  of  the  cyclone 
arc  represented  by  rectilinear  convprfj^-nt  f rajectoriVs  curved 
hjr  the  rot.Tiiinof  ilie  '-Arth,  S'>  that  liic  nr  .i-ccn  ls  in  all  the 
phel>Omena.  cxzcyl  -it  llie  centre,  where  even  he  ■!  l<,•^  ii^jI  go  so 
far  as  to  deny  tlir  dr.irtniiin^;  iiiuvirmenr  tlcirly  oliservcil  'ly 
Manille.  !!<_■  i.li.i-rves,  Kjwcvcr,  that  the  fi>ot  cif  ;he  cyclone 
was  lifiril  iluve  the  suiLicc  a'  inlerviik.  t<i  ilr»ccnd  in  another 
portion  of  iiv  tiju*.,  and  lUat  it  was  ia.ic;>cn  h-r.t  of  Ihe  nature 
of  the  ground,  thus  characterising  itself  a^  a  jihen  imcnon 
originating  in  the  higher  atmospheric  ytrai.i  rxchisively. — 
CZtwoDO'pholOgraphic  itady  of  the  difTereot  kimls  of  locomotion 
In  animal*,  by  M.  Marey.— In  order  to  photograph  different 
ntenb  in  aotioa,  Nfinet  nHWt  !>«  pta«<d  in  a  awt  ot  circular 
CMwf  wlier*  tbey  can  mn  on  lnidal9ildr»  the  chrano-photo- 
graphic  apparatut  b.Mn|>  placed  above  tut  caoaL  Fitiica  are 
made  to  swim  in  a  similar  Canal  filled  with  water  iliuaiBlted 
from  above,  so  that  they  appear  dark  on  a  light  ground,  or 
from  above,  so  a;  to  appear  light  on  a  dark  background.  The 
principal  difficulty  lie<  in  catuiaf  the  aainul  to  move  in  its 
natural  manner.  Some  intcrastioff  tnaloriM  maif  be  observed 
hctween  simple  creeping  and  more  complex  motrements.  An 
eel  and  an  a Mcr  progress  in  the  water  m  the  same  manner  ;  a 
wave  of  Uteral  inflexion  runs  ioccmntly  from  the  bead  to  the 
Iri^  aid  the  apoad  of  iwchgnMind  pnpaiiitlflB  of  ^  w««0  ll 
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only  sli(>hlly  superior  to  the  velocity  of  translation  of  the  animal 
iiself.  If  the  eel  and  the  adder  are  placed  on  the  ground,  the 
morle  of  creeping  will  be  irodified  in  the  same  manner  in  the 
two  fpecies.  In  both,  the  wave  of  roptation  will  have  a 
(jre.iti  r  amplitude,  and  this  amplitude  grows  more  and  more  a* 
the  surface  becomes  smonihc r.  In  fi  hc5  provided  with  fins,  and 
in  reiMiles  po4set>in;;  feet,  itiere  leiuaiiiN,  in  general,  .1  t!  ntv  or 
less  pronounced  :race  cf  ihc  un  lulal.jiy  motion  ol  re('taihHi. 
The  grey  liiTni.  vslieli  )ihiil<v^t.i;ihcil  .1!  (he  <a;e  ivl  futty  or  fifty 
cxpo'uies  ]ier  ic  jnd,  exhibits  this  clearly,  and  also  rcvcal<>  the 
fart  it.li  the  111  kIc  of  progression  by  means  of  the  feet  i-« 
diagonal,  an  l  anilogiiu*  to  trotting.  This  gives  riae  to  an 
alternation  of  onvexity  and  concavity  in  the  body  on  eatji 
side. — On  a  property  of  a  dass  of  algebraic  surfaces,  by  M. 
fJeontct  HttmbefL— On  the  third  principle  of  menetica,  bv 
M.  W.  Hfeyerholfer.— The  new  principle  recently  added  by  M« 
Le  Chatelier  to  thcrmodynaaicj^  >o  the  eiteot  that  ewy  fotn 
of  enei^  may  be  decoin|X«Kd  iaio  two  faclon,  one  of  which 
i«  of  a  CMWanl  magnitude,  wai  enmieiated  two  years  ago  hf 
M.  Mcynhoffiir  in  the  following  form*  everything  which  take* 
place  in  the  world  consists  of  pfooenei  in  which  the  dilTerent 
cap.tciiies  change  their  potenliu  withont  changing  in  quantity, 
where  tbe  iwo  factors  are  the  capacity  {iitiMti)  and  the 
poieniial. 

GOTTINCKN. 

Royal  Society  of  Scleneen^The  IfatknckUn  (April  10 
Jane)  contains  the  following  paper*  of  scientific  interest. 

April. — H.  Weber  :  Researches  in  the  Theory  of  Number* 
in  the  domain  of  Elliptic  Fuocti ms.  lU  Th.  I  ie!>itch;  The 
Spectrum  Analysis  of  the  inictfLrer;cc  r  .h  iKs  ol  Biaxial 
Crystals.  G.  Dodlaader  ;  Exi  eiwn!-.;;*  u.  I.i  jiii  i.  c  nisirsin^ 
Substances  in  Susjicnsi m,  I 

Itine. — L-izartt'- Flc:ili  r  :  Keniatk- on  ilie  I'atih  giic  <M  ihr 
Mctc'irite  Collection  ol  the  Go.tin<;i-n  L  niver-ity.  V.  Kohl. 
raU3u:h  and  W.  HalUacht  •  On  the  l)snMiy  ol  Dilute  V\a;ery 
Solutions  (*ith  ilia^rami).  Y.  llul:-ch:  The  Approximate 
Value*  of  iirational  square  roots  given  by  Arcbimedea  (with 
diagnnn). 
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THE  MECHAMCS  OF  FLUIDS. 
HydrasliUiCi  and  Eli  mtntary  Hydrokineliis.  By  George 
AI.  Mincliin,  M. A.,  I'rofcssor  iif  Applied  Mathematics 
>o  ibe  Royal  Indian  Engineering  College,  Coopers 
Hill.   (Oxford :  at  the  Clarendon  Press,  1 893.) 

A WORK  on  this  subject  which  &houM  incorporate 
the  latest  devdopments  has  long  been  wanted  ; 
and  Prof.  Uinchia  has  performed  a  very  useful  aervke  in 
providmi;  .1  ireMise  of  a  coAvcnient  siie  for  ptttpoaes  oi 

instruction. 

The  tirst  chapter  starts  wuli  some  general  theorems  <>n 
the  dtstrtbution  of  ttraiu  and  ttreas  in  the  inlexior  o^  a  i 
body,  «bicb  to  our  way  of  thinking -had  better  have  been 

rclegaicil  to  Clup'.ers  iii.  or  iv,  by  which  time   ilie  | 
itiudetit  would  be  aUle  to  .ippreciate  their  importance.  1 
Mr.  Minchin,  however,  justihes  his  method  in  eloquent  j 
ktngUBge,  but  his  siniile  of  the  danger  of  leaving  uncnp- 
tured  fortresses  in  the  tear  partakes  of  ante- Napoleonic 
idesb  .  .i'.  N.i)'o!eon  proved  it  makes  all  the  dilfcrtfirr 
wiwther  the  foe  i»  etationary  or  mobile. 

We  are  pleaied  to  a«e  the  •ulhor'a  ptmctical  protest 
against  the  banishment  of  the  notation  (wc  cannot  dis- 
pense >vi(h  the  ide.i)  uf  the  Diliierentiiil  Calculus,  ira' 
ditiooal  in  tjur  elementary  treat)scs.  A  l-'iench  schoolboy 
acquires  a  working  knowledge  of  tbeJJiflecential  Calculus 
epkodically,  in  the  comae  of  his  etudies  of  elementary 
algebra  and  trigonometry. 

.Mr.  Mmcliin  1  oitulates  at  ik  .  inust  i  a  ,<t  'y<ft/ fluid,  that 
is  a  fluid  devoid  of  viscosity.  Thi%  is  necessary  when 
we  come  to  the  Motion  of  Fluids ;  but  the  theorems  of 
Hydrostatics  ate  true  of  all  fluids,  however  viscous,  such 
as  t.ir,  or  even  pitch  ,  a  iluid  from  Us  general  definition  is 
not  capable  of  coming  to  rest  till  the  normality  of  the 
stress  has  been  attained. 

The  word  intentify  is  prefixed  by  the  author  when  it  is 
wi^d  to  indicate  that  a  stress  is  estimated  per  unit  are.-i ; 
tii.i'^,  lor  in^i.iiu  c,  I  .'J  on  the  Square  inch  he  calls  I 

the  "intensity  uf  the  pressure."  But  ibi»  i»  contrary  to 
our  oidinary  language,  where  " intensity  "  is  never  em 
plowed  Mr.  Minchin  had  better  huve  adopted  another 
word,  "  thrust,"  to  express  total  pressure  or  push  against 
a  Ki'cn  »rea,  leaving  the  words  stress  and  pressure,  as  in 
common  usage,  to  imply  that  they  are  estimated  per  unit 
Area,  square  foot  or  inch,  metre  or  centimetre. 

This  \ioi:!d  no:  he  the  ■•'.•ork  of  .\  niniiiiT:!  <:ulte^;t-  pro- 
fesbijr  if  tlic  uulUur  U.J  c\t»i.iin  at  some  lcn|;ili  that 
the  world  has  been  calling  things  1^  their  wrong  names  ; 
thus  it  is  maintained  that  the  expreision  above  *'  a  pres- 
sure of  150  pounds  on  the  square  inch"  is  inaccurate, 
and  ?.!ii)iiM  .ilu\i\s  be  replaced  \i)  "an  intensity  of  pres- 
sure of  I  jfi  pauiids'  weit^ht  on  the  scjuare  inch." 

This  IS  a  counsel  of  perfection  which  a  careful  search 
'would  probably  show  is  not  always  observed  by  the 
author  himself ;  and  it  Is  invariably  ignored  and  rejected 
by  practical  men,  itKlitdiog  bis  own  engteeerioe  col- 
leagues. 1 

Thus  Prof.  Hearson,  R.N.,  in  a  leoent  examination  I 
paper  at  the  Naval  College,  Greenwich,  ask?  for  the  cil 
cuUtion  of  the  resistance  of  a  train  in  '  pounds  per  ton  | 
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weight";  but  his  M.A.  colleague  would  edit  this  into 
"  pounds'  wdght  tier  con  meet." 

The  Coopers  Hill  student  wil!  have  ;n  be  as  cjiefal  to 
recollect  the  expres:»ion  appropuaic  for  the  ci.iS3-roum  he 
is  attending,  as  the  Chairman  of  the  House  of  Repre- 
sentatives in  America,  according  to  the  story,  in  addrsN* 
Ing  the  rivnl  members  of  IIKjw/  and  VXviwiH. 

The  use  of  the  wnn!  "  \vci;.:ht"  to  designate  only  the 
accidental  quality  uf  a  bk>Uy  due  to  its  position  on  the 
surface  of  tlie  Earth  is  much  insisted  upon  hy  a  certain 
s<  hool  of  o-jr  writers;  but  thta  feraporary  fad  will  sooo 
;>a_ss  ly,  ue  hope,  as  It  seems  to  be  tainted  with  the 
.mricnt  lieiL-^y  ol  the  ixisicncc  of  bodies  possessing 
positive  Ievitation,such  »s  the  fire  or  inflammable  air  said 
to  have  been  employed  in  Archyua's  pigeon,  or  tbenuefied 
dew  with  which  Bishop  Wilkins  proposed  to  fill  a  nunher 
of  ejff -shells,  and  thereby  fly  in  the  air. 

For  m^t  inrc,  what  is  die  weight  of  a  ton  (mass)  of 
hydiogen  ;  must  we  say  that  it  is  about— ij  tons  \ 

Prof.  Oliver  Lodge  would  hanisb  ibe  word  "btmdred- 
weight "  from  our  language  ;  but  what  has  he  to  offer  the 
architect  in  exchange .' 

Prcs-'ures  on  foundations  in  aidKMCture  are  most  con- 
veniently meacured  in  cwt.  per  sqwre  foot,  from  the 
simple  fact  that  the  average  weight  ef  a  cubic  foot  of 
brickvv  itk  is  one  hvinJit-Jwci^^tit. 

If  the  architect  of  the  l  otver  of  Pisa  had  made  a  cal- 
culation in  accordance  with  the  modem  foimule  for  the 
resistanoe  of  faundations  in  earth, 

\  1  -  unif  /  . 

in  cwt.  per  sq.  foot,  at  a  depth  of  k  feet  in  earth  of  density 
w  cwt.  per  cubic  foot,  0  denoting  the  angle  of  repose  of 
the  earih,  he  would  have  fiMui'l  th.it  liN  depth  of  feet, 
with  tu  =■  08  and  ^  ==■  2Z~;  would  bear  ooly  84  cwt.  per 
square  foot ;  while  the  pteasuic  due  to  the  weight  of  Ibe 
tower  mounted  trp  to  14$  cwt.  per  square  foot. 

Students  owe  a  debt  of  gratitude  to  Prof.  Minchm  for 
having  ahnosi  entirely  banished  tbe  old'bshioned  mysti- 
fications concerning 

W  m  /V  and  W  ^  j^».V  ; 

and  he  very  clearly  pointsout  that  the  preasuie at  adepth 
s  in  li(|uid  of  density  p  is  not  given  by  p»  gravitation 

units,  but  by  fffis  absolute  units. 

But  the  introduction  <il'  die  new  (eriji  '  v'l/.  r/'  /^■•///" 
to  designate  what  bas  bitbeito  been  called  the  heariiuuss 
(or  dnuit/i  of  a  tubitanee  is  to  be  deprecated,  especially 

the  nitihor  15  c.-^rcful  tn  ctpiiin  that  be  does  Dot  meui 

spett/tc  jfiuii/r  hy  sf'cafu-  'weight. 

But  the  Genn.iii  for  specific  gravity  is  sftfsi^ttkt 
gturicki^  so  that  confusion  is  tmte  to  arise ;  much  the  same 
as  with  the  word  nuuteimkeitt  which  means  tiait  0/ 
measure,  and  oot  ultit  €f  uuut^  Bs  it  has  been  incorrectly 
translated. 

It  is  doubtful  whether  any  advantage  is  gained  by  tbe 
inbroduction  of  absolute  ootts  mto  a  sutical  subject  i  they 
are  never  used  in  esperiniental  and  pfuctleal  work  ;  bat 

if  the  cx|jcrimer.tcr  w  ishe  s  to  express  his  numerical  results 
in  a  cosmopolitan  form,  he  can  multiply  his  gravitation 
results  by  the  Iccat  value  of  ^,  as  the  last  operation  of  all. 

Unfortnnntcly,  in  the  C.G.S.  system  selected  by  scientific 
men,  the  units  are  to  minute  that  they  are  only  suitable 
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for  the  most  ddicate  pbeoomeiM  of  the  physical  labon- 

tnr  ,  vj  1]  ,v,  Capillauty  ;  and  number*  nw  Wf  bigb  in 
ordiniry  dynamicaJ  problems. 

Millioiiiof/o/r/ of  impulse  would  be  required  to  Hick 
a  lixpence  acfOM  thecovoicr ;  and  tbe  sn»«er  "  miUioos," 
which  Albert  Smith  nid  he  received  from  the  stoker  when 
hr  ■'■  tr^-  how  many  degrees  of  temperature  there  were  in 
the  itokc-hold,  wo-jld  not  be  wrong  if  he  liad  aikeJ  what 
jHCaaure  the  boilers  carried  ;  "  fifteen  millions  might  be 
the  answer  of  the  sdentiiic  stoicer  of  lo-day,  trained  in 
tbe  use  of  the  CCS.  sj-fltera. 

Another  banishment  from  this  treatise  to  be  grateful 
for,  is  that  of  "  tbe  whole  pressure  of  a  fluid  on  a  curved 
surface." 

If.  however,  this  whole  pressure  is  divided  b>  the  sur- 
face, we  otitain  the  iv^-crnj^t  pressure  over  the  surface,  a 
distinct  mechanical  motion,  sometimes  useful ;  with  this 
rescttiRg  the  "  visionary  pfobkms  of  pare  inaihenwtics" 
on  whole  pressure  might  be  allowed  to  survive,  as  some 
of  them  embody  elej;ant  geometrical  applications. 

Generally  (hrmighout  the  work  Mr.  Minchin  has 
secitrcd  the  assistance  of  his  colleague  Mr.  Stocker,  the 
Professor  of  Physics,  for  the  experimental  illustrations 
and  diagrams,  and  we  iiMet  wiUi  many  novel  and  in- 
mis  experiments,  for  insUDCC  io  the  iUttstnulon  of 
lit))  it  &  Law  in  Fig.  57. 

This  gives  a  flavour  of  the  Physical  Laboratory 
to  the  book,  and  not  that  of  the  Engineering  Theatre, 
except  for  the  elegant  geometrical  treatment  of  the 
Line  of  Thrust  in  a  Reservoir  Dam.  The  1  i yrlrimhc 
Press  of  Fig.  7  could  hardly  serve  to  lift  a  girder  of 
tbe  Britannia  Bridge,  or  squeete  a  steel  forging  with 
a  ihrust  of  thon'arids  of  tori5. 

The  equjiiljnirin  and  stability  of  a  flo.-\ting  body  is 
ilhi<.tra!ed  in  Fig.  49  by  what  looks  like  a  champagne 
cork,  and  not  the  croes-scction  of  an  ironclad  or 
Atlantic  steamer,  with  compartments  bilged  and  full  of 
wntcr  to  illustrate  the  eflfect  of  petroleum  or  liquid 
cargo,  or  the  uofortuiute  capsizing  of  the  Vidoria. 

The  diagram  of  a  Boating  body  in  tbe  ordinary  roathe- 
matical  treatise,  where  it  u  not  like  a  dndcr  or  a  potato, 
but  a  vague  idea  of  tbe  cross- section  of  a  ship,  has  the 
metacentre  placed  -Dinewhere  up  the  in.i>l. 

Prof.  Minchin  reduces  this  metacentric  height  to  more 
reasonable  figures,  5  or  6  feet ;  but  CVCB  tUs  is  excessive, 
as  H.M.S.  Prince  Consort,  with  a  metacentric  height  of 
6  fef  I,  was  a  notorious  bad  roller  ;  vessels  of  the  greatest 
size  are  plying  sue  rcssfnlly  w;th  .1  nictacop.trlr  hcrighl  of 
under  1  foot  i  and  wc  read  a  day  or  two  ago  of  one  of 
the  Ingest  modem  steamers  becoming  unstable  when 
beinjj  undockc-rl. 

The  quesiiun  of  the  itabihty  of  ,1  ship  involves  the  two 
antagonistic  qualities  of  "stifTness"  and  "steadiness." 

A  "  steady "  vessel  has  a  small  initial  metacentric 
height,  and  ■*  stiffness  "  under  sdl  is  secured  by  making 
the  mct.icfntrc  rise  r.ipidly  as  the  ship  heels. 

The  whole  theory  geometry  of  tbe  ship  i^  one  of 

iticalJi^^^:  and 


Thermodynamics  are  introduced  ;  the  molt  reccnr 
theories  hive  been  incorporated  and  illustrated  nurncn- 
cally  and  expehmentaiiy ;  here  the  vaiuabie  assist^Ace 
of  Prof.  Stocker  is  acknowledged.  In  this  psi-c  of 
the  subject  we  think  fhi*  a  -.1  •;' -iiion  woijTJ  b« 
ciTcctcd  by  pointing  out  itiat  wuii  liji.  ^tavitation  uait& 
employed  in  §  48,  the  qtiantiiy  k  in  the  equation «  it^ 
is  tbe  "  height  of  the  homogeneous  atmospbere." 

Hydraulic  and  Pneunatie  Machines  are  carefelly 
described  and  illustrated  in  Chapter  vii.  Fi^;.  71  of  e 
Fire  Engine  is  curious  as  illustrating  the  coatiniiity  of 
mathematical  diagrams,  as  it  mifht  have  boed  copied 
from  the  one  given  ia  Hero's  PiKutDatics'  B^c.  i^q,  as  to- 
vented  by  Ctesibius. 

The  hydraulic  ram  {bt'lUr  hydraulique).  Fig.  73,  <s 
here  attributed  to  Whitehurst,  of  Derby  (177;'.  This 
will  raise  a  protest  in  France,  where  Montgoltier  15 
considered  the  inventor;  but,  00  tbe  other  band,  Mr. 
Minchin  gives  Mariotte  a  half  share  in  the  discovery 
of  Uoylc's  law. 

Chapter  viii ,  on  "  Molecular  Forces  and  Capillarity,''  is 
very  complete  but  rather  formidablo,  as  it  does  not  shirk 
the  difficult  theories  of  Laplace  on  Molecular  Pressure. 
The  author  must  utilise  in  the  next  edition  the  scaie 
invented  by  Mr.  C.  V.  Boys,  for  drawing  with  asotracy 
tbe  various  capillary  curves. 

In  tbe  two  bydrodynamieal  Chapters,  ia.  and  x.,  there 
may  appear  some  need  for  the  use  of  the  absolute  units  ; 
but  considering  that  the  motion  discussed  is  due  to 
gr.T.  t . ,  the  only  cfTect  of  a  change  from  gravitation  to 
absolute  units  is  to  remove  /  from  tbe  denominator  of 
certain  terms  to  the  numerator  of  the  remainder  In  tbe 
equations. 

The  use  of  hyperbolic  functions  would  simplify  the 
expressions  on  the  last  page  of  the  book,  in  the  discossioB 
of  Kelland's  state  of  wave  motion. 

Judiciously  selected  c.x.implcs  are  inUuiluced  111  small 
sets,  to  illustrate  the  principles  at  easy  stages  ;  these 
are  printed  in  smaller  type,  and  the  book  is  thereby 
ktpt  witbia  a  handy  sise;  at  the  expense,  however,  of  the 
cfBsigbt  of  lona  teoden. 


LETTERS  TO  THE  EDITOR. 

[Tit  SJilfr  Jeti  net  halJ  himst't  'Vj/  >i.i;'/f  ',  r  eft  nam  tx- 
prtiHd  hjf  his  (orrtspamdin'.s  Xclhrr  :  siri  it  umiinait 
ti'  rdurn,  cr  t.i  nrrrnt^.Tti  i  vilh  (ht  'uriUtj  tf^  rifttttd 
manuurifli  inttndtti  for  this  tr  amy  tlhtr  farl^'H  AlVXt, 


great  mathematical 
tion  of  all  tbe  br-^ 
Sir  E.  J.  Reed  bi 
better  known  an 
ChajKer  vi^ 
admiration,  lIB 


^ahiable  compila- 
t,  made  by 
ires  to  be 


Palteozotc  Glaciation  jn  the  Southern  Hemisphere. 

Tmt  inlcroi  evinced  id  the  above  subitct  ir.  so  niiii.y  jjar- 
teis,  and  the  evident  ignorance  of  wtmi  h.ii  t.< m  imr  :ri  the 
matter,  it  my  excute  for  asking  space  L>[  ^umc  uoUh  ar,  my  \  a- 
sonal  rescarche>. 

StiHth  Ajrita. — In  July,  i87a,  while  journcjing  ihiough 
Biwbmaalaad,  «t  Mr.  Nickeik's  farm  *'  WelgevDada,"  Mur 
Pricska,  on  the  Orange  Klver,  I  ohserfed  exicotive  aceDinrii' 
tions  of  pebbles  and  l>onld«is  looatly  pikd,  many  of  il«a 
•ttiated,  scoied,  and  facetted — in  nwi,  mmistanblr  i» 
narked.  One  ol  the  booldcrs  1  took  to  Cape  Town,  nddf 
poiiied  it  in  the  South  Afiican  Museuin.  This  was  ibeSiM 
discovery  of  glaciation  in  Cape  Colony,  and  it  aitracled  lome 
attention  at  the  time  (vidt  Caft  AUnlhty  Afo^tine,  &c, ).  While 
SosbmaalaBd,  the  boudariM  oi  this  eongloaMiatt 
isd  down,  and  tbsy  were  deltncnted  on  my  9UA 
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'  <'i<>;;ic«l  Map  of  C«peCoton]p»  lS73,pablnlnd  I7  Sinfoid, 

.ondon. 

Id  tlie  sii-.::'ici  n  n;i  ;n  nf<"a|-c  Ci'ili/ny  n-i  formAtnin  his  ex- 
ited so  much  I'-'frcs!,  or  jiroted  so  inscru'.-»!i'.''  .i  ;ii:';ls;  50  ttie 
athcr  gfo-  v'i-  v  as  the  zone  of  rocic  mmcil  "Porphjry" 
nd     "  Tiiijj   Con^l  jmcrate "    by    tbc    Utt    A.   E.  Hain, 

Tr*ppcan  Ash"  by  Wylie,  "  Met»morphic  Rock"  by  Pin- 
hid,  &c.,  and  called  "  Biulimao  Graves"  by  the  Boen.  In 
<rat«l  the  asiBe  fonMtUm  oeam.  ud  Dr.  Sutherland  (of  that 
oloBj)  was  tbe  fint  to  conridcr  it  is  ponibly  of  glacial  origin, 
mtbe  olitftlMd  «D  diiMt  cvideoce  to  atppoit  tlut  vkw. 

As  the  namo  applied  to  tUi  tiantMr  conglomerate  wen  all 
niil4MdinK  in  my  Sketch  G«aiiiciieal  Map  of  1S75,  I  aaaed 
t  the  "  Dtvyka  Conglomemte/' en  account  of  the  exeeilcntaad 
:haractertstic  ftction*  exposed  where  the  river  of  that  name  cut* 
hfongh  it. 

While  at  Maijes  Fontein,  Cape  Colony,  in  T '"n'-.  I'^S,  I 
obtained  the  fir»t  eiriilences  ofglaciation  in  this  5  uih-  rn  txten- 
i:oo  of  the  ci>ngloinerati>  irrnr*  ('•<•  \n.v:t-  [  rhble*.  anri  more 
jSnndant  evidence  a'  P  in  Al'itr'..  close  I  y.  !n  my  report  uf 
iSiS*  to  the  Cape  (;i">vceu!iiidii ,  il.c  rxim'  o(  th!-<ie  con- 
jlomeratcs  in  South  Africa  i-  -h  '-An.  1  iiLi  Ltnt.xl  rrttrrnLc  and 
y«ctions  of  the  conglomerate  uccur  in  my  report  10  the  Cape 
G:>Tcramcnt  da;c'J  1S79  The  lull  extent  of  the  conglomerate 
li  a1i->  shown  in  my  Sketch  Geotogica!  \fap  of  South  Africa 
of  1SS7.         I--'"  d  liy  SiniU  and  McD' ■  h;:^!),  Mclbn-jrne. 

AuiiiaAij.    -In   18S7   I    obtained  iiuiuluu  >k    evidence  of 
";Uaatioo  in  the  conglo  iterate  of  Worrage*-,  near  Beechworth, 
Victoria,  and  placed  well-tirialcd  pebbles  and  boaldcrs  in  the 
local  aowan  and  in  the  Techoelagical  Momobi,  lidboanw. 
Tliae        the  fint  cladaled  etonea  diwottfed  io  the  piiliada^c 
caBgfaaMni.te»  of  vidorM.    SfKnrllj  allerwaid^  «■  nriliog 
BaeAos  Marah  aad  the  Wild  Dadt  Creek,  lohtafaMd  abttDdaiit 
ud  ndwlleoiieable  teftinooy  to  the  glacial  origin  of  ibese  eon- 
Cloowralcs  also  for  the  first  liaae,  alihoogh  their  glacial  origin 
wii  impeded  thirty  years  ago  by  Sir  A.  Selwyn  and  tbe  late 
Mr.  DAiatree.    A  paper  on  the  sabject  was  read  before  tbe 
XcT»l  Society  of  Victoria  in  18S7,  and  several  localities  besides 
.;  iy»o»e  €ie«cribed.    Another  «a<  read  before  the  Australasian 
Xsvsciaiioo  Meeting,  December,  1890    A  special  report  on 
;b<  Wild  Dack  Creek  conglomerate,  prepared  in  1891  for  the 
■jtvlogical  Survey  I  ••pirtmenV  wa<<  published  in  l?02. 

Tiimattia. — In  Ocii/in-r,  iImjj,  I  unce  more  er.fjunti  rtJ  ihi-i 
rrmatkable  Cijiit;ioaic.-ni<:    it   the  Iji-^c  f?f  Maun"    Rc:il,  near 
Srmban,  and  at  an  elevi'i  m  uf  jinxifct-t  :it>  ive  >rr;i . level.  Al 
•ki?ite  !•  corre^fvifstis  iu  a  icoiailiaLilc  m.inncr  with  both  the 
D*yka    ir.,;loincr:i;c  of  South  Africa  am)  the  Wil  l  li.ukCtecl^ 
c&ajlomeraie  u.'  \  iuoria.    Al  the  same  tiinc,  ftn<i  .11  a  few 
Mia' dittaBCe,  I  discovered  around  Lake  Ki>ra  very  m^en^ivc 
■iaamllogUy  well  developed  evideneen  of  mo  icm  ^jKici.iiioa 
•a  a  knge scale.    These  discoveries  were  made  public  ilirough 
fhcpmsat  Hobait  aad  at  Melbovme  in  the  beginning  of  No- 
«nih(rfcllo«hi(,  aad  a  paper  and  pbm  has  bcea  sahautted  to 
!  tkt  Royal  Sodciir  of  KUlwanM,  aad  laad.  Tha whalftof  aiy 
Kpsits  aad  aiaps  have  baca  lapplled  to  the  Goole^cal  Society, 
Bvfiagioa  Hooje.  E.  J.  Dom. 

HdEoBiiM^JalrlS. 


AatfOttOBtleal  Phetography. 

RaylkIB^  in  his  letter  (August  24).  (aJteStlie  inter- 
wieg  <nwHioaor  the  adaptability  of  the  plate  Iftlha  object- 
P^-  nil  if  a  aosel  idea,  and  I  hope  with  bin  that  we  shall 
«^  the  opiaion  of  Captain  Abney  or  some  othCT  aathority  on 

ieqiettion,  or  that  it  will  b«  settled  experimentally  whether 
x  ue  of  an  objeci-glais  corrected  for  visual  work  will  give, 
■^k  F»operly  prepared  plates,  results  approximating  those 
?.  wLth  the  photographic  object-glass.  In  the  case  of 
L»at>rvlge  Observator)-,  thert  is  already  an  object-glaas  of 
^1y twice  the  area  of  the  pn)]! used  photographic  telescope, 
'™  « qnite  posfililc  .IS  i;oi)  i  result*  might  be  obtained 
"i'"*  Newall  telesco;ie  as  with  the  proposed  one. 
''itilhffollfvl'on  iinirci?,  where  the  carre  i^f  "iensiWlity  of 
^  --■-•3'ri..-.i;  hed  spectrum  hat!  a  well->lcritied  summit,  the 
i:""«:'h;c  riDject-jjIiii  Corrected  for  that  part  left  very  lidle 
-e-::-  ,  N.iw.  ibe  curves  of  »eniil>ilily  of  the  difTercnt 
ptaes  vary  extremely.  We  have  long  tlat  curve*,  or 
~"ailhtao  Kaxtma ;  in  fact,  there  ii  such  a  range  now  that 
ef  surprise  to  me  tlut  any  object-glass  produce* 
Soase  jrwfs  age^  after  raad 


ing  Dr.  II.  W.  Vogel's  "  I'l  <ii.ii;r.i|  hy  ol  Coloured  Objects," 
I  thought  that  astronotiier;  vvrj.i  M  i>e  diiven  to  the  tit?  if  the 
only  in^tTume^.t  iliT  \\\\  u^e  any  and  every  pl.ite  —  the 
Kstlector ;  m  \i  they  wuulis  u»«  the  object -gl**»,  dial  ihcy  would 
have  to  first  find  the  most  sensitive  plate,  and  then  make  their 
object-glass  to  suit  it.  They  should  be  made  to  suit  each  other. 
If  Ihi*  can  be  done  by  a  variation  of  tbe  photographic  proces-t 
without  paying  too  dearly  for  it  in  tbe  Ion  of  lensiiivene**,  a 
grefi'  !e  il  wiirbe  gaiaed  la  msoy  ways, 

1  he  great  doiiht  ID  wf  oiisd  »  whether  it  Is  poarfhie  to  get 
rid  of  the  Use  layi  witboat  tbe  nse  of  screens. 

In  any  caae,  the  ohjeet-gtan  can  never  properly  use  all  the 
available  light  in  the  way  the  Reflector  does,  and  it  is  a  matter 
of  extreme  surprise  to  me  that,  notwithstanding  the  magnificent 
results  obtained  by  tbe  Reflector  in  as'.roaomiirftl  phoiogtaphjr 
astronomers  still  seem  to  prellw  tbe cipcasive  oSjeci-glais. 

Ealing,  September  II.  A.  A.  CoMiigiM. 

Tha  Greatest  Rainfall  in  Twaalj-foar  hours. 

As  a  resident  nf  Dchra  Diin,  1  was  interested  In  a  paragraph 
at  p.  207  of  Na  i  !'RE  for  Jaly  ay,  189J.  «aying  that  the  Ituham 
Plantrrs'  Gaiclle  had  recorded  a  rainfall  of  48  inches  at  Dehra 
Di'i'i  •\-'-  nighi  of  January  24.  1S93.  As  48  inches  is  con- 
sider iMy  ni  re  than  halfour  average  yearly  rainfall  (86  inches). 
I  have  looked  up  the  official  returns  of  the  Meteorological  Re- 
porter to  the  Government  of  India.  They  give  for  the  rainfall 
recorded  at  S  n.m.  rm  l.inuary  24,  1893,  0'26  inches  only, 
l'07inch  btriii.;  till  itci  [  led  fall  on  the  tame  date  at  Mus- 
soorie,  on  the  liiil  1  irf;c  11  mil<^  off  1  have  examined  the 
Oehra  l>un  rainfall  n  o  r  is  ~MKe  I  n  u.iry  i,  1867,  and  find  that 
(he  largest  amount  recorilc  1  h  r  any  '  nc  'lay  since  that  date  is 
1  I  'i'j  ;rahe.,  wim  h  i>  ^;ivcij  fur  Jti'.y  30,  iSoo.  It  is  possible 
that  tiie  cuircspon'ietit  tcfcricd  to  wrote  4  !>  inche»,  hut  even 
that  amount,  lhoiit;li  m  t  an  unco-nmon  fall  for  the  monsoon 
season  t>et*een  June  a:i  1  September  inclusive,  would  be  a 
heavy  fall  for  January.  The  bigbeit  recordcdfall  for  any  day  ia 
January  is  2  84  inches  on  January  36^  1883. 

J.  S.  Gakbia 
Imperial  Forest  School,  Dehra  Diin,  Aug.  22. 
[The  paragraph  in  question   was  takea  from  ihe  Ctylon 
Obsert  tr.    We  append  it  as  it  appeared  ta  our  isioe  for  July  27, 
together  with  afenaik  we  made  it  the  time.— Ko.] 

"  If  the  Indian  ntmtirs  Gatttit  of  28  Jan.,  1893,  is  correct, 
the  foUowiog  paragraph  establishes  a  still  higher  recorrl.  On 
P*8*  S9 '"'e  reads  :  'Our  Dera  Doon  correspoc  lent  writes  on 
lanuary  24,  1893  :  lait  night  we  had  48  inches  of  rain,  and  all 
the  hills  are  covered  with  snow.  It  is  still  raining.'"  For 
thi^  -o  bare  any  Kieoiific  value,  however,  it  nnst  be  kaowa 
who  weft  the  chaervcn^  aad  hjr  what  aieaaa  tha  idafall  ^ 
gauged. 


lilt 


pod  nsttlts  as  are  obtained. 
00.  1246.  VOL.  4H] 


Wasps. 

(  IK  Lite  uiueh  has  Iveen  written  .^bout  the  seaionil  prevalence 
of  wasps,  and  the  mischief,  in  •»ever:il  |.bce*,  \vrout;ht  by  Ihcm. 
May  not,  huwever,  their  ube  in  keeping  l^own  111  inv  furins  of 
insect  pests  be  -ct  off  a*  s<jnie  sort  of  palliative  ?  \Vas)is  .iie 
exterminators  of  uphi.Ic-,,  an  1  al-hough  the  scasnn  ha^  l.een 
favourable  to  in'sect-life,  next  t  >  damage  lias  been  tlonc  to 
the  hop  (unci  ',x  'he  corn  or  pulse  crops  of  W  ircc'terihire  or 
Herefordshire  by  these  latter  pest* — frequent  destroyers  of 
crops. 

I*  it  soggestible  that  the  excessive  wasp  prevalence  is  attri- 
butaUa  ia  aoaio  measure  to  the  abondance  of  their  insect  prey, 
just  as  has  recamly  happened  In  Soothtod,  io  tbe  inttanceof 
the  naltiplicatioa  of  the  diort<fland  or  "Woodooek"  ovi, 
owing  to  the  pbgae  of  fidd  soles?  Theowt  b  a  irfhiter  lauai- 
grant,  usually  leaving  in  spring.    "  Kesis  ia  ocdioaty  seasoaa 
are  of  rare  occorrence  in  Great  Britain,  bat  owiag  to  the  vast 
increase  of  their  favourite  food— the  field  vole— these  owls 
have  not  only  arrived  in  increased  numbers,  but  have  remained 
and  brc'l  in  Scotland  all  over  the  aflTected  districts,  laying  from 
(  eiijht  to  tJiirtcen  eggs,  and  rearing  laiTje  broods,"  instead  of 
I  the  few  ci,g%  tlicsc  owls  have  hitherto  been  accredited  with 
;  laying. 

I  am  a  fruit  j;ro»cr.     Much  datuajje  has  this  year  been  done 
I  to  the  fruit  ;  not.  however,  by  tbe  wasp  ttil>e,  li,i;  by  hungry 
(  birds,  the  fruit  having  even  been  attacked  in  an  unripe  slate. 
According  to  my  experience  wasp.s  ilo  not  t)ecome  household 

pests  till  the  falliog-off  of  insect  prey  towards  autumn. 
WofOSMar,  Sepicnberi.  /.  Lunrp  Bocwiutni, 
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MAblSOX,  Wiscornin,  a!  which  the  fory-ie<ood  h.  -cMj^; 
of  the  American  A»*ocit'i«::  for  'Mr  A 'ranccmcn:  oi 
Science  was  held,  Amjuu  17      21.  i»  .a  .'iMu'ifiji  lir.lc  UautT 
sity  Xnmn,  ^anrmnArA  by  clci^,  g'acial  Ui-  c-,  -tt  J      the  CijJiul 

;tKi  mi.-v:  — ihe  dUiracU'in  of  the  Woiid'*  Fair  al  Chicago, 
ihc  uvM^t  ttringency,  aiid  it<c  ;ciu< testers  of  ihe  place  of 
meclint;  fr<jnn  the  sca-bosrd,  where  moit  of  ibe  OMmbeis  retide  ; 
but  it  wa;  chiractettMd  by  an  «uac*l  tone  and  an  exceHent 
qnaUlf  of  KicDtitic  work. 

As  the  openuif  (caiiaa  the  r«tinac  Picwleiit,  Prof.  Toceph 
Lc  CMie*  gptMuJIy  imrodaaad  bb  MocMior,  ProC  WtUiMi 
HwkiMiir  by  Wiffcing  that  while  he  KpreMfltad  gaolocy,  the 
pcdidcnt-elect  represented  agronomy  :  one  the  oldest,  the  othe  r 
emng  the  ywrngest  of  sciences  ;  one  concerned  with  Che  uni- 
veric  of  ^;>acF,  the  other  with  the  ttSivciM  of  lime;  one  with 
the  law  of  graritation,  the  other  wbh  that  of  evolation  ;  one 
with  the  (livine  method  of  iiutentatioD,  the  other  with  the  divine 
method  of  creation  of  the  oniTeric 

Addiesie*  of  wcic  >mc  followed  by  Major  Cortenf.  G-nrra! 
Lucia\  Fairchild,  chairman  of  the  local  committee,  an  i  Pccs;- 
Ay^tii  C  K  A'NnT'',  of  th?  Pnivrmky  nf  SV'i^cor.M:;,  ■Alirrc  The 
nirL-lirii;  ln-i  I.  Tlir  U'ter  i^nv:  t  t  riir;  iccium;  r.-f  ihc  use 
of  tin:  I  ri./cf  iiy,  .vliiLh  has  always  mai!'.-  sci»-Tn;<;  ]iri>rriuj!.-nt, 
an'l  ri-ni:\rkf  l  'li.'i'  "  c  atr  lio-.iliilrrss  <in  the  cv'j  uf  won  lrrful 
iliitiivn.-t:^.  rny^ic  ;inJ  cliemiitry  I'lm,;  iii  Hear  to  the  uiti- 
mate  an:il_v:-.  1'!  .iiattcr 

I'fcitdeni  tiarkticiu,  in  replyinii,  rcfcrrsd  ^tuong  other  things 
to  the  British  A  sociation  for  the  Advancement  of  Science  u  the 
pioneer  of  all  iiucb  orgAniuttuas.  The  report*  o(  the  coadhioa 
af  edence  at  iia  oif  animion^  oter  intx  Jtwrn  agpi,  wen  ttOI 
^vafale,  and  the  eariy  Mar  ceuJogdtt  aaic  oadcr  ilB  napices 
new  •  filttable  emtribatiai  to  advRMnif  ulmm.  Hie  flaetter 
»f  mimeiicletwrc  of  ciecliical  aailt  was  Milled  hy  the  Britidi 
AMoeiaiion,  and  theiuuai,  watt,  ohoi,  ampere  volt,  now  ani- 
vcnally  adapted,  origiiMted  there. 

Tbanklay  afternoin  was  occnpied  with  the  addrestet  of  th( 
•eeeni  vicc-preMdenti,  some  of  which  will  l>e  printed  in  fall  in 
later  nutriliers  o(  Nature.  The  generally  high  order  of  theie 
aiLlresKs  was  mnller  of  comment  among  mtmberi.  Tbe  sab- 
jccts  pTe»entcd  wrrr  "  \'nTiauans  of  Latitud'.-."  Ny  C,  1.  io- 
liulc;  •' I'hen  inn  i.n  'p|  [lie  Time  InfinltcMn-..-J,  '  by  I  L. 
NichoU  ;  "  Twenty -live  Vean'  rri);;m';  iri  \:ialyiicat  Cijerois- 
try,"  by  Etlward  Hart;  "Trainin.;  in  Kii^;.ncc'i:i^;  Science," 
|iy  S  W.  Kohinwn  ;  "  Gi  1 '1  •i.  u  il  I  ime  a«  tiHlicated  by  the 
SfiliruL-:,'  :ty  !■:  ';-l.s  m  N  :t  h  America,"  by  C.  U.  W.il,;iiti  ; 
"  Ki»c  «f  iliK  MAmuiali.1,  hv  II  F.  0>l>om  :  **  Kvoiutii.-n  aiv  I 
Classification,"  by  C.  K.  I^r  .ry  ;  "The  i;.l.,»i  li;iii-><.l 
|yOui«)ana,"  by  J.  O.  iJoi^ey  ;  "  The  Nfutual  KtUtiju^  'A 
Science  and  Stock  Ureeding,"  by  Mrs.  H.  lirewer. 

The  annual  addrett  by  the  retiring  president,  Prof.  Josiph 
Le  Coate,  in  the  evenittg,  on  "  Pretcnt  Sittte  af  Sacoce  on  the 
Mibject  of  the  origin  of  mountain  raiige«i"  was  k  atuerly  prc- 
•entiSHM  of  that  diltaih  prrtdea  by  an  authorilj  neegniard  aa 
■Mih  ibroeghMt  the  worlo.  Tbecvetdn^  •mhoqi  wcie  held  in 
the  Gupitol. 

The moming^  and  a/iernooosuf  Friday,  Monday,  and  Tues- 
day were  occupied  with  rt  n  'ir.^;  <  r  pniwrs  in  the  several  »ection?. 

On  Friday  evening  iJi.  I  >  .n  t  l  li  Urmton  lectureil  on  *' The 
Earliest  Men,"  reviewing  the  latest  ditcoverief  oi  anthropulo- 
gltts.  tie  locnlikcs  the  lint  habitat  of  man  in  »onthern  Rnrope 
or  northern  Africa,  or  on  the  continuation  of  thc^  I'lPt  i  i'  ^  in 
western  or  central  southern  Asi.t.  M.m  leeni*  tu  h.ivc  i  '-t  t: 
evolved  /vr  taJr»m  from  the  highest  BTiThrofii'!  :<niniiU  in  tia' 
giftcul,  or  pos-d  I J  iii^i  l't.-forc  the  glai'^^l  r;">cli,  c'-^'".:  ■t" 
ti(|nily  of  50,000  to  ir»t  yt^trs.  The  carijes'  lu'  ii,  i>  Ixc  ax 
can  be  Bsceftained,  w.ilkt  {  cn^  i,  ha«l  full  foreht  1  1  ,  n.-  )  hair, 
and  Hbse  nr  Rfay  »)•«,  wcrr  ri!,oat  of  th*?  tame  Ri.-i'  an>i  ^;.-iif:ral 
appcirniiLf  as  ivm  .  "jrhif'S  were  not  ev::ri  h;Mri,-.  w  rti;  k:n  l 
Ciu;li  ultui,  ^'jtiai  aii;l  ajlutic,  had  some  aut;  ul  Uint;.iaj^<,,  an.i 
knew  how  to  make  fire.  Dr.  Briiiton'-.  Iccturr,  starilmi;  to  the 
aniniliatcd  by  the  b(jldnc»s  of  h:»  conjectures,  derived  added 
'  '  t  eubnetiuent  election  as  president  ot  the  a«ocii- 
A> aalhrop jlxgi^it  and  aoibrop ilogical  writer,  he  his 
Umf  aeouHed  a  fremt  lank.  He  la  a  raaidem  of  Pbiiadelplria, 
naiTm  Maqaiia  of  Yale  is  the  claie  of  if  5S.  He  is  a  phrman 
fajr  iiiuliminPi  and  n  native  of  Chceier  Countf ,  Fcnnqrivairfa, 
wJM»1ia«aslpntin  |837«..  . 


The  social  fealiucs  of  the  meeting  were  tboronghiy  d»li)|htfal 

The  excur^i''!!  's^  wVicS  Saf'.ird.ir  wa"  .^evri'if'l  ■■i^-M'fves  cpecial 
mention,  iioth  fur  r.i  plci-.^nt  relaxation  an:  for  sciOBlific 
intere?;  if  ther  :f\^\f>n  vi->iied    Ta^in^  ihc  car>  'j|    tie  M ii ■  lliirn 
and  .M_  I'aul  raiJiuaii,  a  favourer  r:ji:t-.  well  known  ra 

Ktiiil.-iru!  wt-ll  is  in  .\.n. erica,  which  u  ',hr  onli  railrrka-l  le«4- 
ing  to  the  'ttnic  w  i>n'i!!i'iai,i!  s<-!cctril  iy  ihr  Ii>ca!  c  immi:'n-  ?5 
the  Uc»t  eAlutiit  thry  coulu:  make  i^j  rli'iir  p^U'S's.  ilic  av  ic.ition 
first  pasac'i  ;iirt>u^h  ihr  rciiia:  lahle  cln!llci>  area  'rri  or  trcrcn 
militi  from  the  cuy.  ll^is  t-  a  iri;i>jii  niui;.ii  situlicj  by  gcais>- 
gists  as  one  which  eicapedthe  icc  covering  which  extended  over 
all  the  rest  of  Uie  couiUfy  dimng  the  glacial  e|>och.  A  rule  uf 
as  hoar  and  a  half  hivm^l  *ha  iiaha  10  Killmiro  ciiy,  mterc 
leaniheaw  woe  tahca  op  tlie  Wjeeamin  riecr  a  dl<i«aee  of 
leeetal  mUeh  dHWth  "thaddli"  oTlhattiear,  wUch  are  n 
expieadoa  of  erotioo  resalling  from  a  diversion  of  ibc  WinaaMaa 
river  from  iu  pre-glacial  channel  by  the  le^  aad  by  the  mniiiic 
moraiites  which  it  produced.  The  coeka  aeeOMhriu  laBd' 
stone,  and  they  show  fit»e  bedding  on  a  in«i^,B^Efinit  acale> 

The  places  for  several  «ibse<|aent  meetings  ot  the  iwnriallntl 
leem  to  be  pretty  clearly  indicated,  tboagh  00  appoinineatf 
were  absolutely  made.  The  new  building  cf  the  Brookljm 
Institute  furnishes  a  tjo  id  nccasion  fr>r  1  meeiintj  nf  BniokJyn 
ritxt  year,  especially  mhcc  that  i-.  now  ihr  imly  iir,;t:  city  in  the 
Uniic'1  State-  ami  (janiria  which  has  never  ln-en  vi^itt  ?,  if  we 
I'ice; Sau  |- raiicKCo.  I rj  whuh  coiiii.il  uivLMtinn  .  lUr  -.  nicdiriK 
ir.  l'S95  have  alrciuv  ijccn  rcccncd.  The  ["uicy  <jI'  ihca^socra 
li-in,  ever  since  iti  teur^;artisaiion  a'  Itatialo  i;i  iSt.'J,.  has  Iktd 
to  iiold  ilcceiinial  meelangs  at  that  city,  so  that  iSi^ij  i,w  scent's 
to  be  thus  proviilo!  for, 

The  ofiicers  elected  £ur  next  yeai  axe  — pres^iJent,  Daiuel  G 
Brinton,  Media,  Pa.  ;  vice-presidenu  (Section  A),  Geo.  C. 
Conttock,  Madison, Wia.  ;(B)  William  A.  Kogen>,  WatenrilJc. 
Me.  ;  (C)  ThoBMS  H.  Norton,  Cincinnati,  O.  ;  (O)  Mansfield 
MernoMn.  Saudi  BclhMMB.  Pa.  ;  (£)  Sawui  Calvia,  lewa 

La^eB  M.  Uadaiwood.  GreewaaUe^  lad.  Vm  PkMz  BoIh. 

Woreeiter,  Ma^-i  :  f  I '  Henry  Farquh*r,  WasbinirtOB,  D.C> ; 
penaaneot  tecreiBry,  F.  W.  Putnam,  Cambri^e,  Mnaa.  ; 
general  secretary,  II.  L.  Fairchild,  Rochesler,  N.Y.  ;  secretary 
of  the  council,  J.  I..  Howe,  Louisville,  Ky  ;  secretaries  of  ihe 
sections  ;  (A ;  W,  W.  Bemao,  Ann  Arbor,  .Mich. ;  (Ifl  Benjamin 
W.  Snow,  Madison,\Vis.  ;  (C)  S.  M.  Baboock.  Ma«li»on,  Wi-.  ; 
(D)  John  II.  Kinealy,  St.  Louis,  Mo.  ;  (E)  \Vm.  M.  Davis,  Caoi- 
bridge,  Maa<.  ;  (F)  Wm.  Libbey,  jun..  Princeton,  N  J.  ;  (Gj 
Charles  R  Jbme^.  Madi<on,  Wis.  ;  (li)  Aleaaader  F.  ChABf 
berlaio.  \V  .rcesiLi.  Ma-^  ;  I)  Manly  Miles,  'ittttc.  MMi.  ; 
tressorrr,  Win.  Lilly,  M«ri«.:i  <-,liurk,  I'a. 

In  .Si  L'.i  .n  .\  I  Astronomy  an  I  MaiheniTtiL- '  most  of  the 
|.a;;cr',  werit  a.  u«nal  highly  IcLbDlcal.  1  In;  preM.ient  of  rtic 
«i.cln>n,  !'roi  I  j;'.jli-tie.  cariicd  iin  llic  line  ul  iiioiit;h;  ;irc-.etitr'l 
m  hii!  atijiuttl  iwitiics^,  a  jjapi;f  an  L^itUude  D.;;crnr:n  ilion 
at  Bethlehem  in  1892-J."  iu  which  he  stated  that  the  fi  ic  uaiioti 
141  latitude  iluis  far  nouaed  does  not  exceed  about  0.4',  usm^ 
therefore  leas  than  filly  feet. 

An  mterestiDg  learioa  waa  hdd  at  the  Obtarvakny,  wlierethe 
aaitonoamr  in  eharctb  Prof,  Geone  C.  Comaafh,  read aaa{i«r 
on  "  A  DctcrminatiiHi  of  tbe  Censlaat  of  Aberratiant  and 
exhibited  the  instrument  employed.  It  it  a  modi6ed  foiB  *tt 
the  Locwy  prism  apparatus,  attached  to  a  lis*ineh  equatorial 
telc'Cope.  The  princi|>al  clement  of  the  a^porauu  IS  a  •yMem 
of  cuirrors  so  placed  before  the  objective  as  to  reflect  into  the 
telescope  images  of  the  stars  which  arc  to  be  oh-\;rved.  As  in 
the  case  uf  a  sextant,  images  of  two  stars  are  simullaoeouily 
vUihle,  ar. <hc  apparatus  may  be  regarded  as  a  large  reflecting 
to^' iurii'-:i<  I'inployed  like  a  sextant  lor  the  measurenient  uf  the 
angular  distance  between  «tar«,  but  subject  to  the  limitation  that 
till!  distances  to  be  mc.i.iircd  mujt  differ  bat  little  (mm  tJo.  ' 
What  thus  lust  in  range  of  application  is  com)>ensated  by  ibc 
high  degree  of  precision  attainable  wUh  the  apparaluK,  a  dis- 
cussion <if  near!y  a  Ihou-and  oh^ervsTi'io^  indicjiMnj;  o"' 5  at  the 
iTubal'l'  rrrijr  lor  a  silii;le  measured  iii-;air:r. 

A  pre.itmiia;y  lii^icus^iim  of  ^  jjoiikui  thuiC  uUecivalions 
published  in  furnished  fur  the  value  of  the  constant  of  aber- 
ration 20*'494.  A  more  ti^orou>  discussion  of  the  whole  bi>dy 
of  data,  lakii^  into  account  a  possible  annual  vanaiioa  in  the 
amoant  of  tlie  atmospheric  lefraciton,  famishes  a  valae  diOeriag 
froB  the  pnnedji^lqr  leas  than  a  thou  andih  of  a  iecoad  ofaw ; 
but  tMs  fCBoIi  cnmuN  be  oaisideind  definitive,  since  a  1 


yRiisoD  of  the  neasnrcd  diitanoet  with  «alaet  cootpntcd  iliaa 
the  known  right  awmiena  and  dedhiatioos  «f  the  itai*,  bidi' 
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CAtC'^  the  ovi^lence  in  liie  nt'scrvi^i' mj  ul  a  iy»',cmi;iC  error 
dcrcnilirii'  nj>on  the  am  niii  t  y  «*iic4  the  measured  dUtancc 
diffcf*  from  .  R»':i;nns  iur  iniJi'L^ing  the  error  to  !>p  of 
subjcclive  ottL;iii  were  m  licnicil. 

A  discossionuf  ihc  diia.  :!m-i  corrected  fumUlics  ihc  vaJae 
of  ihe  c^>nstant  of  aberration  Jo"'44S±o'  oio 

As  subsidiary  results  of  ihU  investigation  it  appean  that  the 
vMtstioa  ia  the  amount  of  the  HfirMtim  bom  winter  to  tamiMr 
i*  botttf  loprtMDted  by  Regitkttll't  niM  or  Ao  eo-cflicMat  of 
cxpoodoa  cf  air,  0*003670^  thu  bv  the  valuei  adopted  in  the 
tablet  of  Betael  and  the  rvlkowa  Omemtory.  Also,  the  oImct^ 
vations  arc  in  vcnr  doM  agieeamt  with  the  atNoiate  vaiiKa  el 
the  Tulkowa  mnctiottt,  imt  tnffieate  saaiibte  eomclioDi  to 
Benel'a  table*. 

Seolion  B  (Physics)  wa«  pri>IiGc  of  go  id  scienlific  work.  The 
■teieopticoo  views,  with  which  Tice-presidcnt  Nichols  il1n«- 
traledr  hi*  annual  addresii,  were  a  revelation  of  the  astounding 
resources  of  phot(.i|;raphy  in  depicting  phenomena  "f  infinitcM- 
mal  ■,inie,  the  allernaling  electric  current  with  lii;ht  in  i  daii< 

sound  w.T.L-:-  -liDviri  .T.  if  ,T  rf^^  Pinf,  NkHhU  .Ih-js  r.')'  ilii:-,k 
that  he  hiis  \'i't  tf-u  h.r- i  'Jic  iuiiji  wi  these  ia^fe^Ugalutn*,  .Vithu-ugb 
sunie  of  ihi  Lup  -  ,;tcb  could  only  have  been  for  a  few  millionlht 
of  a  sectm  I.  tt-py  were  .ilways  long  enough  to  venire  a  negative. 

Of  eq  i-il.  1!  ii  ii  m;|x;i  ir.  merit  was  the  dirlic:it«!  nml  Av-curatc 
apparmlu&  lor  mesuuiin^;  expansions,  exhibited  by  Profs.  E.  W. 
Morley  and  \Vm.  A.  Roger*,  called  the  Morley  interferential 
comparator.  In  a  paper  read  before  lh«  section,  Prof.  Morley 
eaplaiiKd  that  he  had  lint  deiciibcd  the  prapoMd  apparatos  be* 
few  a  Bcetlng  of  the  CMI  Eacfneen'  Clab  of  Clcteland,  and 
afterwards  at  the  Toronto  meeting  of  Ihts  association  in  1889. 
It  was  fint  oied  in  a  simplified  form,  ia  an  experiment  on  the 
tpamelie  field,  by  Profs.  Morley  and  Eddy,  which  was  reported 
to  toe  aMOefartimi  at  (he  Indianapolis  meeting  in  1890.  The 
pieMBt  paper  was  desieaed  to  recall  to  mind  the  principle  of 
the  mpaiatos  and  netnod,  as  an  introduction  to  a  paper  by 
Prof.  Rogers,  in  which  several  scries  of  experiments  with  it 
were  detailed,  and  also  as  a  preparation  for  an  exhibition  of  one 
of  two  forms  of  the  apparatus  which  have  !ieen  conntnicted  (or 
use  in  measuring  expatvsions.  These  have  been  con5truc"cd  by 
I'fof.  Rogers,  wilh  the  aid  of  a  small  ;;rnnl  fram  the  re  carcn 
fund  of  this  associi';  n.  It  will  meisufc  the  cxpanuan  <A  a 
metallic  bar  five  ff  ten  ••mu--,  ai  ^l?CIII .iit-ly  as  by  ni  l  metlKKi.*, 
betn;j  iinly  luiiiti.-  ',  iiy  (h?  accuracy  wi'b  winch  tL-i^jjcrature  can 
be  TT.casur'jil.  I'  ciiniivts  uf  l*si  tiiet.illic  tiars,  nnr  nf  «teel  and 
onf  of  hripn-'c,  «iih  mirrors  at  each  eivl,  .i-lin'.rc'l  ili  it  any 
cluti|;c  iu  iiijtutmcnl  is  indicated  by  intctfcicnce  fiingca  of 
sodium  light ;  90,000  sach  fringes  to  the  inch  may  be  rndily 
distingui^d  and  counted.  The  mirrors  are  probably  the  most 
delicate  ever  m.a^ic.  )>cir.L{  -Mm  within  two  milUoBihtMm  inch, 

thu  fiirciceediiig  lu  acLuracy  the  best  objcctlvca  Cf  tilt  largest 
telescopet. 

Prof.  Rogers  followed  with  a  paper  hi  whidLhe  add  that  pre- 
limioary  to  the  actual  uee  «f  the  intcHcKnllal  OompMilor  in 
physical  measuremealt,  it  wai  neceafaiy  to  cMablirii  thieepotnts 

with  great  certainty. 

(1)  Does  the  value  of  the  relative  change  per  degree  in  the 
length  of  steel  and  bronze  ban  of  metal,  expressed  in  terms  of 
wave  lengths,  remain  constant?  (>)  Does  the  relative  length 
of  the  two  bars  compare.!  remnin  constant  si  'he  same  tempera- 
ture af^cr  the  mirrors  have  Itocn  suljcotcU  to  extrcir.e  tempera* 
fnre^  ?  f  3^  Does  this  relative  remain  constant  after  the  positions 

of  the  mirt  irs  have  been  Aangad  hy  maaatof  lha  adjwifaig 

screws  provided  ? 

\%  •  result  <jf  imny  experiments,  an  .ifTittmtivc  answer  can  be 
given  to  the  iwu  lu  t  ini^iiirics.  The  chan^jc  fur  i.xch  iic(;'<  e 
Cenfigr.idi- na-i  vr  ivt-'i  to  l,t_-  J.S  31  frini;es  uf  sotiiti-n  li|:ht  Ttr 
the  steel  bar,  and  64  2 j  l'unj;c5  lor  the  hron;/;  ias  of  LJ,uIcy'§ 
■etal.  When  the  uNervrd  differences  in  length  were  reduced 
to  5*1,  the  poioi  at  which  the  two  bars  hid  nearly  the  same 
leagih,  it  was  Inmd  that  the  avceaee  pnfaableenor  hi  a  single 
connanioD  waa  about  072  of  a  ■hi^  wave  teoidli  iaeinding 
allahiaRatiaai  at  wide  nmiea  of  tAnpenitieb 

The  anawer  to  the  third  uiqHirjr  was  lew  ntMuAoqr*  m  oe- 
Casional  changes  of  ten  fringes  were  obtainodi  The  tMiOe  Of 
this  error  has,  however,  been  found.  In  the  new  Tacno  appin* 
fus,  the  mirrors  have  been  matched  with  ^reat  exactn^s.  ft  was 
then  f.r.in  l  that  the  previous  matching  had  been  defective.  Prof. 
Moriey  hat  c  >inputed  the  fflasimum  effect  of  this  enor  inchaiag' 
ing  the  apparent  rel.itive  leogthi  of  the  tiTO  ban»  and  has  foand 
it  to  be  fifteen  fringes. 
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I     The  following  are  n  few  of  the  probleir.  to  ihc  soluiit^n  of 

which  the  apparatu-.  h.is  h-m  :i;i|ihi  a  • — 
'      (I)  The  determinulioii  tif  ihc  eSfcct  of  slow  chan(;e^  in  icm- 
'  perature  upon  the  relative  lengths  of  ttic  'wo  Xms  compared. 
'     (3)  The  ojoling  effiect  of  evaporation  I'lam  a  body  of  water 
placed  ne»r  one  of  the  ban. 

(|)  Mea.suren)eDt  of  slow  changes  in  the  ban  compand  due 
to  the  near  pveeenoe  of  the  obaenrer. 

(4)  McasareBCBt  of  the  effect  of  obeeaic  of  heat  ftorcd 
in  laree  masses  of  matter  in  chiee  paoaiaiii*. 

Cs)  Measurement  of  the  effect  of  flcawe  nchaiiBiBf  the  length 
of  one  of  the  bars. 

(6)  Measurement  of  changes  in  length  pvodoced  by  placing 
one  of  the  bars  in  a  magnetic  field. 

(7)  Measurement  of  the  heathtg  effect  of  a  cnncot  pamcd 
thruDgh  one  of  the  bars. 

I  (8)  Determination  of  the  time  required  for  the  complete 
!  dissipation  of  a  given  amount  of  hrat  q'tiekly  jippliH  to  the 
'  bars. 

I      (7I  Pronf  that  air  is  pnic'ically  a  nun-conductof  of  heal. 
i  :>j  '  [>r:tr'tiiiinnljiin  ol  thf  v.iha-  i>f  lOO  mikrOBt  IS  tOrat  Of 
wav«  Icngthi  of  sodium  .xnd  mercury  frins^ei. 

Prof.  Alexander  Macfarlanc  re»  I  a  ii  ijier  on  the  ail  lition  or 
composition  of  physical  quantities,  ircaiini;  nf  rnr-  ■.inifnrm 
method  of  the  addition  or  composition  of  scalar  , -itHLiies  .at 
different  points,  of  vector  quantities  at  the  same  -ioujI,  of  vccJor 
quantities  at  diflerent  pointf,  of  finite  rotations  round  intersect- 
ing axes,  of  finite  rotations  round  non-intenecting  axes,  and 
finally  of  ecraw  mationB.  The  screw  motions  compounded  aie 
not  iafiniteshBah  bat  may  be  of  any  msgntinde. 

ProA,  MacfarltJie  and  G.  W.  Pierce  contrihnled  a  paper  en 
the  elcctricstrength  of  solid,  liquid,  and  gssaoui  dieleetiWi  in 
which  it  was  maintained  that  fur  attratam  of  air  or  other  gas 
between  two  parallel  metal  pUtes  tl»c  electKMMtie  mdlcnt 

I  when  the  spark  pa.sses  is  less  Ihe  greater  the  distance  bet woew 

!  the  plates  ;  but  for  paraffined  or  beeswaxed  paper  this  gndicnl 
is  constant  ;  ii  is  also  con<itant  for  par.iflin  oil  or  kerosenCk  The 
anomalous  behaviour  of  Ihe  gaseous  dielectric  appean  tobedlM 
to  the  prca'cr  frwdom  nf  mnti^'in  of  the  moleCKje" 

Mr.  J.j--e;ili  O.  Tliou-pson  icad  a  I'a[:cr  on  "  Fatigue  in  the 
Fl.i^ttcily  of  Stretching."  He  rcmat^td  that  attenlion  was 
rtr>;  callL-iJ  to  the  phenomena  of  clastic  f.;ti,:ue  l)y  Lord  IC:  'vin 
soiiii;  tweuly  cight  yean  ago,  lie  u^c-l  the  elns'iciiy  of  luriion 
in  his  experiments,  ami  t'.emon'strate  i  tliat  in  borne  cases  fatigue 
diminished  the  slule  modulus  .as  much  as  6  per  ctnt.  ProL 
Thoiri  '-on's  i  a)ii  r  c:;l!i.ii  attentiun  to  the  fact  hitlujrto  unviis- 
UivcrcJ  lint  a  jlmilar  .'jiijjuc  can  be  ohicrvcd  in  llii;  tUilitity 
of  stretching.  Its  influence  in  diminishing  the  Voung's 
modulus  amounted  in  these  experiments  to  less  than  \  of  t  per 
cent.  The  wires  niad  were  s»b.  long,  and  the  metals  in  which 
the  phenomenon  was  ofaacnred  were  sUver,  steel,  and  brass. 

Mcesit.  P.  Beden,  X.  B.  Miller,  and  W.  F.  Warner  aa» 
iribitted  SB  dahonte  mnthematiral  paper  on  "  Irrrgatfritics  hi 
Alternate  Current  Curves." 

At  Ihe  meeting  of  Section  C  (Chemistiy)  the  notable  feature 
was  the  presentation  of  ProC  Morley's  final  delerminatiaa  of 
the  atomic  weight  of  oxygen,  giving  results  obtained  by  four 
distinct  methods  of  inves'igaticm  and  wilh  a  degree  of  accuracy 
that  will  render  this  a  finaldetermination  of  tni<  weight,  cor- 
rect  to  the  third  decimal  fi(»nre.  Three  years  ago  Prof.  Morley 
submitted  a  preliminary  report,  in  which  an  account  was  given 

!  of  the  determination  of  the  ratio  of  densities  of  nitT-ijen  .ind 

;  hydrogen  as  I5'884,  correct  within  one  )'ari  in  four  thoii^.ind. 

'  It  has  since  been  found  th.-it  an  accident  Lappencol  t  j  the  appa- 
ratus iiur;n(»  the  last  exocrtmer.'.  ol  the  series,  whicii  ought 
therefor.-  to  h»ve  bf-eri  rrjectcd.  ii  this  were  now  to  be  done, 
the  value  w ouM  Ijecumc  I3'882. 

Two  ycais  .a^o  iome  account  was  given  of  a  series  of  deter- 
minations of  the  quantities  of  water  produced  from  weighed 
quantities  of  oxygen  and  of  hydrogen.  Twelve  experiments 
were  made.  In  one  the  qaaatiiy  «t  water  Modnced  sras  not 
determined,  owing  to  scehieti  From  tbeireighla  nf  bydrngen 
and  oxygen  consumodi  the  Rtomic  w«i|^t  of  ongCB  was  mad 
to  be  15  8794,  with  a  flwan  enw  of  one  psit  in  i6,oco  Cnr  a 
single  experiment.  From  the  quantities  of  bydiogcn  used  and 
of  water  pradnecd»  the  value  obtained  was  15  8793,  with  a 
mean  error  of  one  part  in  7500  for  a  single  determination. 
At  the  present  meeting.  Prof.  Morley  reported  the  restiil  of 

<  twenty  dcteradnaiions  of  the  absolaie  denitijr  of  oaj^pen,  and 
twenty  of  ihat  of  hydragea.  The  nith>  of  these  densities  fenni 

1  was  ij-882. 
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If  BOW  the  ratio  of  the  volumes  in  which  oxygen  and  hydro- 
fen  combine  i>  aabslantially  that  foaod  in  these  experimeois, 
Uie  atomic  weight  of  oxygen  comptited  from  the  densnics  wr>u1d 
be  1S'88»  from  the  former  sttic^  of  ilc'.crminations  (ot  15  SSo, 

ir  the  cpmctioD  it  allowable),  and  15 'SSo  from  the  present 
•eritt,  we  ihoaUl  then  Iwre  i— 

15-879,  from  ratio  of  li  to  O 

15  879     „         ..    II  to  11,0 

15  882  [or  15-8S0]  ratio  of  densities  (a) 

iS&Safroin  ,,       ,,  (<^) 

W  ibt  tenit  10  far  of  Praf.  Morl«y'<  work. 

BM  tiM  Itter  worl«  of  Scott  has  attained  a  high  degree  of 
Oscelleoce,  and  gives  a  value  of  the  ratio  of  the  volumes  in 
•hich  the  gikses  combioc,  which  is  considerably  higher  than 
that  ased  in  this  compalallOB.  Prof.  Morlcy  explained  that  he 
btd  himself  published  every  experiticnt  which  he  had  ever 
nftde  on  this  point,  and  that  tbey  bad  a  mc^n  error  of  only  one 
part  in  26.000.  Since  no  source  of  coodant  error  hai-I  yet  heen 
pointed  out,  he  had  great  confidence  in  the  accur.icy  of  bis  awn 
experimt^nt*.  H^,  hn  .vcver,  intended  to  make  another  series 
of  detcrmi[u^ll|j^l^  with  the-  npiarMitt  nttd  bofiMt^  tOd  OBt  With 
a  new  .i|i[).iialus  n-iw  cijn>tn:v! 

I  Ic  al  o  luciiinnn  li  ;hri^c  other  scries  of  determinations  which 
he  is  ni>w  cinyiii^;  on  ;  two  .ii<r  <1e!ermina.tions  of  the  ftbsolule 
density  of  ti\!lr";4eii,  and  ohl-  a  >ic!crm;nitii)n  I'f  tbttof  OXffCB  ; 
in  thci«  -I  vciy  •^t)ulll  iiH'.u)  cirui  ii  altiiuajlc. 

Among  the  other  ))ipers  which  attracted  special  attention, 
were  one  on  "  The  Constitution  of  Paraldehyde  and  Metalde- 
hyde."  by  W.  R.  Omdorfif  and  John  White;  and  an*  on 
"  S  4ability  of  Lead  Oxide  in  the  aormal  taftntftnad  other  nor- 
nal  ei^K  wlia,  with  otiaervatiom  on  the  rotn^  power  of  the 
loiatiaaa  ihm  obtaioedi"  hr  L.  Kahicnbef«and  H.  W,  Hilljrer. 

In  Section  l>  (Mechanical  Science  and  En^inceriiie)ihe  nnm- 
ber  of  paper«  wu  anuil,  owini;  lo  the  increasing  tendency  of 
anetneers  10  support  special  trchnicat  aasocialion". 

Messrs.  Wm.  S.  Kogers.  S  W.  Rohiwon.ani!  J.  RuikittWebb 
contributed  useful  nr>tcs  on  rlifferent  topics  ;  while  the  secretary 
of  the  seciion,  I'rof.  I).  S.  [.icihus,  read  three  papers  describing 
ingenious  a|>paratus  devised  and  used  by  bim  al  (he  Sl-vens 
Institute  of  Technology  at  llabcikcn,  N.J. 

Amoni:;  the  papers  read,  w<?  nt>!eone  !iy  Prof  J.  J.  .Stcvcnsnn 
on  "the  use  of  thi'  tciin  t"al-kill,  "  in  which  he  oiicre.!  strong; 
objection  t'.'  the  a]i|  lic.Ttioii  of  thi*  lerm  io  ihr  wh  ile  >ci;cs  iil 
rocks  from  llic  ll.iniillon  to  the  lower  cnrb.jnifcrous,  a-i  h.i<.  heeti 
recently  a.lvocatol.  hjicice  the  Rioup  i%  skcll  deliric!  bcl'jw,  and 
since  llie  i;eii^i a(iliic.il  term  Ca^sl. ill  re|ire:ienls  Condition-  whieli 
prevailed  ov.  c  M  extended  arci  only  during  the  latter  part  of 
ihtr  ii|  p  r  i>evunian  period,  Frof.  Sttvenson  thinks  that  the 
term  shuuid  be  restricted  as  defined  by  Vonuxem. 

Mr.  J.  A.  tiolmca  nfe  an  iMCNClinE  dewiiptkM  of  a  may 
and  scciioo  of  the  Mraittted  roeka  of  ihn  OMdal  plain  of  MWtbarn 
NoAb  CaroUna.  Mr.  Wiltiam  Halloek  renortcd  the  rcenlta  of 

iocep  w 


fiinluer  obaervaiions  of  tcmnefatnre  in  (he  ocep  well  at  Wheel- 
ing, W. Va.  Since  1891  th»  well  has  filled  with  water  by  teak 
lug  below  thesnrCiee.  Tempoalure  determinations  have  been 
■wde  in  the  water,  which  are  practically  identical  with  the 
determinations  made  when  the  well  was  filled  with  air  two  years 
afO«  showing  that  there  is  not  an  appreciable  circulaiitm  of 
water  in  a  hole  five  inche«  in  diameter.  Duwn  to  3200  feet  the 
gradient  is  l'  V.  to  81  "5  feet,  and  near  the  bottom  1°  F.  (o  each 
60  feet. 

Dr.  C.  K.  Van  Hise,  referring  lo  the  "  character  of  the  folds 
in  Marq  n,:ti-  ir'>ri  district,"  called  attetui m  10  il.  ■  fact  that 
what  has  ncei;  (.onstdereJ  a  siynclinal  is  really  a  i;ieat  syiiclin- 
orium,  having  a  nearly  ea--l  w<r>t  axis,  and  having  loth  the  nm-h 
and  the  »>»■).  limt'^  jiuihed  under,  producing  a  complex  fold 
with  iivertuined  minor  lolds,  and  comparable  tO  10010  of  thOOe 
which  IIciiH  haj.  Jc.eiibed  from  the  Alp*. 

I'rol  C.  D.  Walcott  exhibited  hcaulifal  apediBeas of  trilobites 
which  he  had  collected  from  the  Utica  shale  of  New  York,  on 
whkb  the  aateonx  nnd  lec>  were  remaikably  well  prciecwd. 
Mr.  F.  P.  Gii)lt*er  exhlhlld  heantiful  papier  niadi^  modds,  one 
of  the  lead  plain  at  Nevtowrillei  Mans.,  and  a  second  showing 
the  theoretical  oonditiont  at  the  dote  of  its  formation. 

A  paper  entitled  "  A  Idiiionat  Fatfts  Bearing  on  the  Unity  of 
the  diaeial  Period,"  was  read  by  Prof.  G.  F.  Wright,  consecu- 
tiveb  wkh  one  br  Frank  Leverett  on  "  Changes  of  Drainage  in 
the  Rock  Rim  ftaain  in  mtnoia,"  The  Utter  is  imr  ^~"  ~ 
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affnrding  means  of  CktimatinK  'he  amount  of  erosion  in  infer 
glacial  compared  with  that  of  post-i;'aciaI  time.  The  »  1  Je 
pre-Klacial  channel  of  the  Rock  h  foI!owid  1.1  the  Green  Rivf-r 
liisin  near  Inlet  Swamp,  when  it  choked  up  hy  accuntolai  ion  i 
of  drift.  The  thaii^;e  to  ihe  pre<<ent  coarse  locilcd  early  ia 
the  j;lacial  pcri&l,  since  the  present  valley  can  !>«  shown  to  have 
been  oper.ud  to  abiiut  its  present  sue  and  depth  prior  to  the 
forir.atian  of  tlic  kettle  moraine  of  the  Green  Hay  lobe,  the  gmwels 
which  occupy  the  new  course  of  the  river  being  derived  frooa  the 
ioe-idiect  at  the  time  the  mocaiac  was  famine  near  tbn  bend 
waters  of  the  river.  Thcae  grawela  an  tcaeeabte  np  lotbe  head  of 
the  moraine  as  a  menine^Maded  tcnaoe.  It  is  Ibnnd  tbnt  the 
post-gladal  erodon  in  the  ttver  vallej'  is  only  one-hnlf  Ihnt 
accomplished  in  tnter>g1adat  liroe,  and  whereas  the  poat'Ciacinl 
erosiooisniainljr  in  gravel  and  sand,  the  inirr-glacial  eroaioD 
was  mainlj  in  rock  strata.  Thii  seems  to  Mr.  Leverett  Co 
warrant  the  use  of  the  term  epoch  rather  than  episode  to 
characterise  these  time  relations. 

Mr.  Warren  Upham,  in  his  paper  on  "Tertiary  and  QOMter- 
nary  Stream  Erosion  in  Nortn  Ameiica,"  argued  from  atrenai 
erosion  that  an  epeirogenie  nplill  preoedcd  and  probably  pro* 
duced  the  glacbl  epoch. 

Section  F  (/ordo^y)  having  been  "icverud  from  botany  liy  the 
new  nmenfliiieut  to  the  con%tiliii ion,  had  compar.ili«ely  few 
papers.  The  president,  Prof.  II.  1".  Osborn,  carried  on  the 
iins:  of  ihou^hl  coti  ained  in  his  .I'lnual  addres',  l>y  a  piper  on 
"The  Mammals  of  the  Upp-r  <-  rctac<.inis,"  i:i  wIikIi  lie  pr.j- 
posed  a  system  of  classification  and  evolution  mattriaUy  differ- 
ing from  that  of  Prof.  Marsh,  which  has  so  long  held  it«  ground. 
Prof.  Osborn's  studies  lead  him  to  more  confidence  in  the  belief 
tbat  early  forms  ere  in  many  cases  pretl)  hi),>My  sj  cci  ihsed,  aad 
that  evolutioo  by  degradation  J>la]rs  a  pretty  important  part  tO 
biological  biveitigation.  Thu  is  qwte  in  haroMny  with  the 
statement  of  the  piesid*nt<aleet  of  the  association.  Dr.  Btbitoo, 
in  hispnbHe  addresa  on  *'  The  Earliest  Hen,"  above  noted,  to 
the  cllect  that  the  evolnlion  of  man  appears  to  have  licen  /rr 
ioltum. 

Seciion  G  (Botanv)  was  organised  at  this  meetil^  by  division 
of  the  old  section  01*^ biology,  and  con?!  Jtred  a  large  number  of 
papers  of  technical  interest.  Amor.^  ihs  contributors  were 
Arthur,  lical,  Gallowayt  Dr.  and  Mrs.  Briiton,  Baroea,  Hal- 
stead,  MacMillan,  Cowlle>  Dr.  BilUoo  disonmed  the  qneslioa 
of  noinencl.'iture. 

Profialdy  the  proceedings  of  the  It;j;anical  '  "lu'i  w-re  even 
inoie  inierttsting  to  botanists  than  tho»4;ut  ihc  uciiui),  inaimach 
as  the  club  organised  the  Botanical  Society  of  America  with 
tvvrntyfive  charter  memiiers.  Dr.  Arthur  r^iNihite'd  to  the 
dull  two  very  interesting  pieces  of  .iji(  :ira' ,.s,  i  t:e  n  r.ita'ory 
machine  tn  which  u  ^germinating  scci  lu-ay  be  placed  auJ  ,vub- 
jectcd  for  hours  or  days  to  centrifugal  force  ioitead  of  grariia- 
tion.  This  apparatus  gives  the  interestinc  result  that  the  roots 
grow  ill  the  UKetioBM  the  centrifugal  force,  and  the  leaves 
opposed  to  iL  The  other  apparatus,  called  an  auaoometer, 
shows  by  ingcoions  nntceutic  action  the  rate  of  growth  of 
ptant*. 

Section  H  (Aalbropology)  fornished  the  largest  number  of 
papers.   The  fast  paper  read  in  the  section,  by  \Vashington 
;  .M.nthews,  on  "  Songs  of  Scqncnce  of  the  Navajos,"  was  illus- 
:  tratcd  by  reprodtutions  of  the  songs  by  the  phonograph.  Dr. 

'  Joseph  Jastrow  gave  an  account  of  the  system  of  psychologic 
mvestigatiun  now  pursued  at  the  World's  Fair,    The  recent 
'  dismveries  resultini^  from  estCitvation-.  a>  the  ancient  tirgilliie 
'luniries on  Geddes  Uiin.  near  ihc  Del  iw.arc  River,  wcie  prc- 
I  scoted  by  H.  C  Mercer  ;  and  Krnesl  Voik  made  some  obser- 
vations in  rrt;ar  1  lo  the  a%  of  argillite  by  prehistoric  people, 
I  as  illustrated  by  exploiatioos  in  the  Delaw.tic  Valley.    H.  N. 

Ka,~t  rr.id    several  papers  on  CnUfnrnia  Indians  and  iraple 
;  metiii.     I'rof.  G.  F.  Wright  presented  a  summaiy  of  the 
I  evidence  in  favour  of  the  existence  i  (  ^;.jcial  man  in  .Vmerica, 
,  which  commanded  general  aticoliuii  because  of  the  puwoai 
I  abunc  lo  which  Prof.  Wright  has  recently  been  subjected.  The 
.subject  was  discmeed  at  some  length,  and  Prof.  Wright's  coo- 
desions  were  violenily  attacked  by  Mr.  McGee.    Dr.  Brinton 
read  a  paper  on  the  "Mctican  Calendar  System,"  which  he 
pronounces  an  anomaly,  having  no  relalioo  to  the  period  cilbcr 
of  solar  or  lunar  revolution.    It  COfui-ls  of  M  X  I3,  or  l£o 
days.    The  20  is  a  double  digital  basis.    The  I3  iCCiaiil 
explicable. 

The  excursion  of  this  lection  on  Monday  aftemoon  gnva  an 
oppoitnnily  to  visit  a  gnnp  of  efligy  monnds  just  aeram  lake 
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Mcniiuu,  il>uut  .'out  iiiiiej,  fium  ;lie  University.  These  nioumi& 
•re  of  diiTcrent  shapes,  tbat  of  the  panther  ptcdoaiiDtliag, 
though  birds  and  cooical  mounds  are  fouod  alto. 

Section  I  (Economic  Science  and  Statistics}  had  hut  few 
MMM  to  evnidcr,  of  which  that  of  Mr.  Henry  Farouhar.  on 
**Kdttian  of  Pradoetlon  cad  Prfce  of  Silwr  and  GoM»"  in- 
tndnMd  th«  topic  of  nwit  gciicnl  intcrctt  jtttt  now.  The 
blUcf  of  Rttemptine  lo  maintain  n  silver  tlandud  of  valae  waa 
retf  npfMKnl  from  the  pnper  and  the  enming  diteoision.  Im- 
proveroents  in  melallnryy  reduce  the  coat  and  vastly  increase 
the  productiun  of  silver,  while  that  of  gold  rcnaint  aln>oU 
•Utiooary,  there  beioe  rcaUy  liudly  tny  mclalinrgy  of  sold. 

Wit.  H.  HALS. 


BRITISH  ASSOCIA I  ION. 

NorriMGHAM,  Sbptehber  t> 

THE  meeting  of  the  AssocUtion,  which  coounances 
to-day,  will  tnlie  place  mainly  in  the  University 
College  In  this  building  nil  the  Sections,  with  the  ex- 
ception of  the  geographical,  eooaomical,  and  anthropo- 
logical, wilt  astemble.  The  Sections  representing  the 
experimental  sciences  will  be  accommodaicd  in  lecture 
theatre!^  built  and  furnished  for  the  express  purpose  of 
illustrating  and  demonstrating  tliese  sciences.  Every 
convenience  will  thcrefurc  be  afforded  in  the  meeting 
ruoms  toi  the  |)rnpcr  1  Ihisti .\lion  ol  ihc  p.ijit-rs  which 
\v  ill  be  ';o:i>ii"rj.itt.Ucvi.  I  u:  cIkt,  tlip  stuiir;r  l.ilior.uories, 
which  arc  in  immc  liate  conneci.on  w  ith  d.est;  theatres, 
will  fuinisli  most  convenient  i  \)ubiiion  ritoms  for  the 
illustrative  ipjinratus,  sperimcn':.  and  di.igrains  during 
tlic  week  of  iiieettTi^,  and  uhtn  thev  are  not  rr'piired  f<'r 
llluslra'.ii  Hi  ;:i  the  sectional  room  F  he  C<il Ir^'r  1 II  ih  is 
become  the  si  icrmtir  lica-lnuLirters  ihinn;;  ibe  meeting. 
It  will  in  aiitiijiiii  farm-li  cimvc-i-cn:  sectional  com- 
miltec  rooms,  Kcctionai  secretai  cs"  r.«  im>,  anthropometric 
laboratory,  ladies'  boudoir,  stm)kui;;  room,  rmvcnient 
retiring  rooms,  and  a  large  luncheon  buffet  in  the  at- 
tached public  lending  library. 

It  is  interesting  lo  compare  the  farilitic-i  now  offered 
(or  the  meeting  with  thoieaflhrded  during  the  preceding 
meeting  in  1K66  A  temporary  eshibition  building  then 
stood  on  the  College  site,  and  was  used  for  the  co'iver- 
sasion,-,  '>  !t  no  suitable  meeting  rooms  existed  in  the 
town  fur  housing  Sections  A,  H,  C,  I),  and  (;.  It  will 
scarcely  be  necessary  to  inform  those  interested  in  ihe 
advancement  of  science  that  the  existence  of  the  College 
is  due  to  the  public  spirit  of  the  inhabiunts  of  Notting- 
ham, whft  willingly  voted  public  money  to  establish  the 
College,  and  who  now  mainly  support  it  from  the  local 
lates.  That  stich  a  bold  experiment  has  met  with  the  full 
snccecs  which  it  deserved,  members  of  the  Association 
who  visit  the  town  will  learn  and  see  for  themselves 
They  will  find  that  the  initial  success  is  le  iding  to  further 
Success,  and  that  outside  support  from  the  (Government, 
from  the  Drapers'  ("onijianv,  .inii  froni  01  hor  soarres,  is 
now  being  accorded  with  .ci  imy riidK'in„'  h;i:iri.  Ii  hi: 
said  with  truth  thai  sime  the  AssDt.ati  m  \.i<-\  mrt  in 
NoH;r.j;lia:r.,  tlu-  lnw;i  has  become  m  a  vciy  imjKiriant 
sense  a  centre  (or  the  advancement  ot  st  lence,  and  fully 
deserves  all  the  em  our a-emcnt  and  impetus  which  will 
b«  given  i's  rnni.inraiivelv  near  scientific  work  and  aims 
by  (he  visit  of  the  .Xssoi  iatiini. 

It  may  he  addi,-;!  that  the  Scctinrss  which  meet  niitside 
the  College  are  ill iO  acconiiiutdaied  inhalHwhii  h  were 
no  vexiitent  at  the  previous  meeting  in  NOttingliani,  ami 
that  the  cvrn-n;,'  meetings  will  take  place  in  a  large  half, 
which  is  r^ew  in  the  same  sense.  This  will  give  s'lme 
idea  of  the  rapid  pro<jrcss  which  the  town  has  made 
during  the  last  quarter  of  a  century. 

Coming,  as  the  Nottingham  meeting  does,  between 
meetings  at  the  venerable  University  towns  of  Edinburgh 
and  Oxford,  the  status  of  the  University  College  of  the 
town  must  necessarily  saflcr  by  comparison.  But  It  will 
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he  found  that  Nottingham,  like  the  other  provincial  towns 
u  hich  have  recently  founded  colleges  in  their  midst,  is  by 
i;o  means  altogether  at  a  disadvantage  as  regards  its 
higher  education  by  n'.aking  a  late  start.  In  the  matter  of 
buildin^i  ami  cciu;  piiiciits  it  has  bcncAtcd  by  the  experi- 
ence of  its  piedecesiors  ;  ;ind  the  absence  of  the  fellers  of 
an  ancient  ),'^im<-  has  left  it  free  to  adapt  its  ruriiculiim 
and  methods  to  the  needs  of  the  ptcBent  day 

With  respect  to  the  prospective  work  01  the  meeting, 
it  may  be  stated  that  it  promises  to  be  fully  up  to  the 
average  in  importance  and  in  interest.  A  general  state- 
ment of  the  papers  to  be  brought  forward,  and  of  the 
discussions  in  the  different  Sections,  has  appeared  in 
Naturb  from  time  to  time,  and  it  is  unnecessary  to 
repeat  the  ai^nounremcnt  of  these  in  detail  It  will  be 
sufficient  to  remind  members  that  in  Section  A  qnestkms 
of  gnat  interest  and  importance  are  put  down  fordism 
cnssion ;  that  in  Section  B,  M.  M oissan  will  d  monstrate 
the  preparation  and  properties  of  fluorine,  a  demonstra- 
tion of  absolutely  unic^ue  interest,  since  this  is  the  first 
opportui^y  aflbrded  in  this  conatry  of  aedag  ^eae 
remarkable  experiments.  The  President  of  the  Section 
C  and  his  colleagues  have  been  most  energetic  in  securing 

'  the  attendance  of  distinguished  foreign  geologists,  and 

]  in  procuring  numerous  papers  of  local  geological  interest, 
in  addition  to  discussions  on  points  of  general  impor- 
tance. In  Settiori  I  ).  which  v.ill  have  tlie  advantage  of 
securing  llic  spCLLil  interest  .md  st.jiport  of  the  ('resident 
of  the  Association,  there  will  undcjubtcdly  be  ^;ood  dis- 
cussion of  impoitarst  b  ilo^  cal  problems,  not  only  by 
i\n^'lislnnen,  hut  also  by  cminrnt  ronliiicntal  biologists, 
who  are  :Jtiests  of  the  town.  In  Section  K  the  travellers 
are  nms'erin;;  in  f>)rc  e,  anil  will  have  their  talcs  to  tell  of 
widely  distant  paits  of  the  earth's  surfare  ;  the  photo- 
graphs and  (laiir.  ini;-  I'lep  ireii  m  AiMarcti ;  :e.:ionswill 
be  of  special  ililei est  in  this  section.  !-'.ronoi:r.r  jiroblems 
of  the  day  are  to  be  discussud  .1;  Section  I- .    Section  C 

i  will  be  represented  by  many  emineiu  engineers,  both 
English  and  foreign,  and  the  experimental  ilhiitration  of 

I  many  of  the  papers,  rendered  possible  by  the  meeting 
being  held  in  a  well-equipped  engineering  theatre,  wlU 

{  add  interest  to  the  proceedings.  In  Section  H  the  paper 
by  Dr.  Hans  Hildebrand,  and  the  description  of  the 

I  Glastonbury  marsh  village  by  Mr.  Bulleid,  with  the  dis- 
cussions which  ihcy  will  undoubtedly  give  rise  to,  wonUI, 

I  if  they  stood  alone,  constitute  a  tempting  progr:;mme  to 
anthropologists. 
The  efforts  put  forth  in  the  town  itself  to  make  the 

I  gathering  pleasant  and  successful  will  pcihaps  be  best 
appreciated  by  reference  to  the  local  programme  and 

I  maps  now  being  issued  to  members.  The  townsmen 

;  have  vindicated  their  character  for  hospitality b^  privately 
entertaining  in  their  homes  nearly  400  of  their  visitors. 
An  ample  list  of  hotels  and  lodgings,  with  a  suitable 
map,  has  been  issued  for  some  weeks,  sorr.e  of  the  hotels 
binding' themselves  I  >  a  s  erial  tar.ff  lo  rncnihers  who 
enga^^e  their  rooms  through  the  local  C'lninnttce.  The 
garden  parties,  excursions,  and  cn;erta;:in  ciits  w  ill  be 
seen  lo  ha\e  been  so  arrange' 1  as  to  leave  no  irksome 
h  .51  re  to  be  filled  in  by  thi  se  w  ho  have  done  their  duty 
to  the  t  Sections;  and  the  licme  for  privately  engaging 
ihc'rhiaire  U-n  al  fnr  the  la^t  \\  edne^Jay  night  will,  it 
i-i  hiipcd.  justily  b\  Its  success  lis  bwldncss  and  origin- 

alilv. 

W'lih  a  programme  of  work  of  varied  special  and 
ncr.il  interes:  ami  iiiifioitance  ;  with  a  universal  liesire 
'  on  the  part  of  the  townsmen  to  do  everything  ni  their 
I  power  to  secure  Ihe  comfoit  of  their  guests,  and  to  ailord 
pleasure  and  recreation  to  them  ;  with  the  social  element 
of  the  scientific  gathering  secured  by  the  promise  of 
attendance  of  men  of  science  from  all  parts  of  our  own 
country  and  from  abroad  ;  and,  above  all,  with  the  pro- 
mise  li  fine  autumnal  weather  in  a  healthy,  picturesque, 
and  accessible  town  with  most  interesting  surnraodincs. 
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it  will  be  strange  indeed  if  ihe  Nottingham  mectinj;  of 
1S93  should  not  become  a  record  meeting,  remembered 
by  the  pleasure  and  satisfaction  it  has  given,  if  not  by 
the  largeness  of  the  number  who  attend  it. 

Frank  Clowes. 

Inaugural  Aihikkss  nv  J.  S.  BfRDON  Saxdersox,  M.A., 
M.D.,  LL.D.,  D.C.L,,  F.K.S  ,  F.R.S  E..  Profkssqr 

OF    I'HVSIOLOOY    IN    Tift    UNireRSITY    OF  OXFORD, 

Presiof.nt. 

We  arc  asH.m)iled  this  evening;  u  rrpre&cntalives  of  the 
iciences — men  and  women  »hi  seek  to  advance  knowledge  by 
scientific  mcthoN.  The  common  ground  on  which  we  stand  is 
that  of  belief  in  the  paramount  value  of  the  end  f<ir  which  we  are 
tirivin,;,  of  it«  inherent  power  to  m;tke  men  wiser,  happier,  and 
better  ;  and  oar  comm^m  purpose  u  to  strengthen  and  enconrage 
one  another  in  our  efforts  for  its  attainment.  We  have  come  to 
learn  what  progreis  has  l>een  made  in  departments  of  knowledge 
which  lie  ou!si<le  of  our  own  special  scienlitic  iiileietis  and  uccu- 
paliun<,  to  uidenuur  views,  a<.d  to  correct  whatever  misconccp- 
iion>  may  have  arisen  from  the  necestily  which  liuiil»  each  of 
us  to  his  own  Acid  of  study  ;  and,  above  all,  we  are  here  for  the 
purpoic  of  bringing  our  divided  energici  into  effectual  and  com- 
bined action. 

Probably  few  of  the  members  of  the  Association  arc  fully 
a«areof  the  influence  which  it  has  exerciied  during  the  la*t 
half-centur)'  and  more  in  farthering  the  scientific  development 
of  this  country.  Wide  as  is  the  range  of  its  activity,  there  ha« 
been  no  great  i]uestidn  in  the  field  of  scientific  inquiry  which  it 
has  failed  to  discus*  ;  no  important  line  of  invesiigatlim  which 
it  has  not  promoted  ;  no  great  discovery  which  it  has  nut  wel- 
comed. After  more  ihan  sixty  years  of  existence  it  still  finds 
ittelf  in  the  energy  of  iiiidd.c  life,  looking  back  wiih  t.ttisfaction 
to  what  it  has  accomplished  m  its  youth,  and  forward  to  an  even 
more  cfTiclent  future.  <^)ne  of  the  first  uf  ihe  national  a^socia- 
tioa>  which  exist  in  different  countries  for  the  advancement  of 
science,  its  inHuence  has  been  more  fell  than  that  of  it^i  succes- 
iorx  t>ecau»e  it  ii  more  wanted.  The  wealthiest  country  in  the 
world,  which  has  profiled  more — vastly  more — by  science  than 
any  other,  England  stands  alone  in  the  dKcredil  of  refusint;  the 
necessary  expendhurc  for  its  development,  and  cares  not  that 
other  nations  should  n-ap  the  haive«t  for  which  her  own  tons 
have  laboured. 

l!  is  surely  our  duty  not  to  rest  aalikfied  with  the  reflection 
that  Ivigland  in  the  past  has  accomplished  so  much,  but  rather 
to  unite  .ind  agitate  in  the  confidence  of  eventual  success.  It  is 
not  the  fault  ol  governments,  bat  of  the  nation,  that  the  claims 
of  science  are  not  recognised .  \Vc  have  against  us  an  over- 
whelming majority  of  the  community,  not  merely  of  the  ignor- 
am,  iHit  uf  those  who  regard  themselves  as  educated,  who  value 
science  only  in  so  far  as  it  can  t>c  turne>l  into  nioney  ;  for  we  are 
ttill  in  great  measure — in  greater  measure  than  ai'y  other — a 
nati  .>n  of  shopUce^^rr*.  I.et  us  who  are  of  ihe  minority — the 
remnant  who  believe  that  truth  is  in  itself  of  supreme  value,  and 
the  knowledge  of  it  of  supreme  utiliiy^do  all  thai  we  can  to 
bring  pul>lic  opinion  to  our  side,  so  that  the  century  which  has 
given  Young,  Faraday,  I.yell,  Llarwin,  Maxwell,  and  Thomson 
to  England,  may  before  it  closes  see  u«  prepared  to  take  our  pait 
with  other  countries  in  combined  action  for  the  full  development 
of  natural  knowledge. 

Last  year  the  necessity  of  an  im|>crial  n'jservitory  for  physical 
science  was,  as  no  doubt  many  are  aware,  the  sutijrct  of  a  dis- 
cusKioo  in  Section  .\,  which  derived  its  inleretl  from  the  number 
of  leading  physicists  who  took  part  in  ii,  and  especially  from  the 
presence  and  active  participation  of  the  di>tinguished  man  who 
is  at  the  head  of  the  National  Pby-ical  Laboratory  at  Uerlin. 
The  equally  pressing  necessity  for  a  central  institu  ion  for 
chemistry,  on  a  scale  cginmenturate  with  the  practical  impor- 
tance of  that  Kicncc,  has  been  insiated  upon  in  lailon 
and  c'lewhcre  by  dnitinj>ui>hed  'ctMdM^  ^  uulogy 
I  aliall  have  a  word  to  say  in  ti^^T^^Kttre 
Of  Iheie  three  requireinen'.s  *' 
moat  pressing.     If  so,  let  ui 


we  represent,  unite  our  efbrts 
if  once  the  claim  of  science 
milled,  'be  rest  will  follow. 

In  selecting  a  subject  on  wh* 
have  followed  the  example  of 
•elf  to  matters  tniire  or  ^ 
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occnpalions,  believing  that  in  discussing  what  most  inlerests 
myself  I  should  have  the  best  chance  of  interesting  you.  The 
circumstance  that  at  the  last  meeting  of  the  liritish  .-VssociaiiaD 
in  this  lonn.  Section  D  assumed  fur  the  first  lime  the  title 
which  it  has  since  held,  that  of  the  Section  of  liiolocy,  cag- 
gested  to  me  that  I  might  take  ihe  word  "biology  as  my 
siariing-poini,  giving  you  some  account  uf  its  origin  and  first 
use,  and  i  f  the  relations  which  subsist  l>etween  biology  wa<X 
other  branches  of  natural  science. 

Origin  and  Mtaning  e/ tht  Term  "  Bioli's^." 

The  word  "  biology,"  which  is  now  so  familiar  as  comprising 
the  sum  of  the  knowledge  which  has  as  yet  l)ccn  acquired  con- 
cerning living  nature,  was  unknown  until  after  ihe  btrginning  of 
the  present  century.  The  term  was  first  employed  by  Treviranus, 
who  proposed  to  hi  nself  as  a  life-task  the  development  of  a  new 
science,  the  aim  of  which  should  be  to  study  ihe  firms  and 
plienomcna  of  life,  its  origin  and  ihe  C'  n  litions  and  laws  of  its 
existence,  and  embodied  what  was  known  on  these  subjects  in 
a  book  of  seven  volumes,  which  he  entitled  "  iii  >l>>gy,  or  the 
Philosophy  of  Living  Nature."  For  its  construction  the 
inaieiial  was  very  scanty,  and  was  chiefly  derived  from  the 
anatomists  and  physiologists.  For  botanists  were  entirely  occu- 
pied in  completing  the  work  which  Linra.-us  had  begun,  an<l  The 
iCO\te  of  zoology  was  in  like  manner  limited  tr>  the  description 
an  I  classification  of  animals,  li  was  a  new  thing  to  regard  the 
study  of  living  nature  as  a  science  by  itself,  worthy  to  occupy  a 
place  by  the  side  of  natural  philosophy,  and  it  was  therefore 
necessary  to  vindicate  its  claim  to  such  a  position.  Treviranus 
declined  to  f  >und  this  claim  on  its  useful  applications  to  the  arts 
of  agriculture  and  medicine,  considering  that  to  regard  any  su'>- 
ject  of  study  in  relation  lo  our  bodily  wants — in  other  words  lo 
utiiiiy — ^was  lo  narrow  it,  but  dwelt  r.tlhcr  on  ils  value  as  a 
discipline  and  on  ils  surpassing  interest.  lie  commends  biolof^y 
lo  his  readers  as  a  study  which,  above  all  other'',  "  nourishes  and 
maintains  the  taste  for  simplicity  and  nobleness  ;  which  affords 
to  the  intellect  ever  new  material  for  reflection,  and  lo  the 
imagination  an  inexhaustible  source  of  ailractive  iuinge^'* 

Keing  himself  a  mathematician  as  well  as  a  naturalist,  he 
approaches  the  subj  ct  l>oth  from  the  side  of  natural  philosophy 
and  from  that  of  n.itural  history,  and  desires  to  found  the  new 
science  on  the  fundaaienlal  distinction  between  living  and  non- 
living material.  In  discussing  this  disiinclion,  he  takes  as  his 
point  of  departure  the  constancy  with  w  hich  the  activities  which 
manifest  themselves  in  the  universe  are  balanced,  ein)iha>i>ki<if; 
the  impossibility  of  excluding  from  that  balance  the  vital  activi- 
ties of  plants  and  animils.  The  dilTerence  between  vital  and 
physical  processes  he  accordingly  finds,  not  in  the  nature  of  the 
processes  themselves,  but  in  their  co  oidination  ;  that  i«,  in 
their  adaptedness  to  a  given  purpose,  and  to  the  peculiar 
and  special  relation  in  which  the  organism  stands  to  the 
external  world.  All  of  this  is  expressed  in  a  proponilion 
difficult  lo  translate  into  English,  in  which  he  defines  life  as  con- 
sisting in  the  reaction  of  the  organism  to  external  intluence*, 
and  contrasts  the  uniformity  of  vital  reactions  with  the  variety 
of  their  exciting  causes.' 

The  purpose  which  I  have  in  view  in  taking  you  back  as  I 
have  done  to  the  beginning  of  the  centurv,  is  not  merely  to 
commemorate  the  work  done  by  the  wonderfully  acule  writer  to 
whom  we  owe  the  first  scientific  conception  of  the  science 
of  life  as  a  whole,  but  to  show  that  this  conception, 
as  expressed  in  the  definition  I  have  given  you  as  its  foundation, 
can  still  l>e  accepted  as  true.  It  sugijests  the  i<iea  i>f  crganism 
as  thai  to  which  all  other  biological  ideas  must  relate.  It  also 
suggests,  although  perhaps  it  does  not  express  it,  that  aitien  is 
not  an  attribute  of  the  organism  but  uf  its  essence — that  if,  on  the 
other  hand,  protoplasm  is  the  basis  of  life,  life  is  the  basis  of 
prato|ilasm.  Their  relations  lo  each  other  are  reciprocal.  We 
think  of  the  visible  structure  only  in  c  >nnection  with  the  in- 
visible proccK.  I  he  definition  is  also  of  value  as  indicating  at 
once  the  two  lines  of  inquiry  into  which  the  science  hoa  divided 
by  ilie  natural  evolution  of  knowledge.  These  two  lines  may 
be  easily  educed  from  the  general  princi(>U:  from  which  Trevir- 
anus started,  according  lo  which  it  is  the  fundamental  charac- 
teristic of  the  organism  thai  all  that  goes  on  in  it  is  to  the 
advantage  of  the  whole.  I  need  scarcely  say  that  this  funda- 
mental cunception  of  organism  has  at  all  limes  presented  itself 

t>ib«n  b«^^  ^^'Utkfcrarmiitkcii  ikr  R«*ktu>iMii  bd  imaUidl 
f  1  t  .jcn  Einir'  'Mmiwilt."— TrvvinBus  Bi»l*ei/ mUrrliOf- 

.//r  ^BStfaigm,  i>c>,  voL  i.  ^  %y 
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to  the  miiidi  «f  tluMe  wbo  htve  MU|||>t  l«  andcniantl  the  <Jis 
tbiclton  bctwtcti  living  ami  pfrn'tiviiiK.  Witbom  g<^>ine  back  to 
tijc  Inie  father  an<1  fmiiul^r  of  biol«cv,  Ari»tolie,  we  may  r«call 
Willi  interest  ihc  Innguacc  employrd  in  relation  to  it  by  (he 
pt^siqlaKins  of  three  humlred  y«ar«  nqo,  It  w nit  at  that  time 
cxprOHCd  by  the  term  i^'nftnsus  /a/^/jii  vj  —  vvliich  wa«  dctiacd  as 
the  concurrence  of  pari;  in  action,  of  Mich  .1  tMturc  that  each 
does  :)tu'.l  luum  t  1,  all  comhininj;  to  [irintj  about  one  effect 
"as  il  they  had  been  in  secret  council,"  but  ar  the  same  time 
<-fMj/(i'i/i  .'/((j.fVinj  /i.i/H/v  /ff/. '  I'rof.  Huxley  ha*  made  fanii 
Jiar  to  us  imw  a  century  later  Descartes  imaginctl  lo  himsrlf  a 
mechanism  lo  cairy  out  tins  ,c'nitrniii,  bawd  on  such  scanty 
knowleilt;'.-  as  was  then  available  of  ^he  structure  of  the  ncivous 
system.  The  dl^coverics  of  tiu'  early  part  of  ihr  |>te^ent  o«n 
tury  iclaliii;;  t(i  t«tlfx  actinn  and  the  functi>>ns  nf  sen-iorv  and 
ir  'or  neivrs,  served  lo  realise  in  a  womlerful  \t  iv  lji';  i|»a- 
ti' 'tis  as  lo  the  channels  of  intliience,  atTeient  aii  l  ^A-^ima,  by 
which  the  iorcii  Ui  \-s  maititaircd  ;  anil  in  recent  linits  ias  »c 
hope  to  learD  fcum  I'loi,  iluislt:y'«  lecture  on  the  [>liy.-'iulu^  of 
ihc  n^ivoai  •yMtm)  Uwm  cfaannrls  have  htm  iawiii^tteil  with 
cximdrdimrjr  nkratenna  and  auccest. 

Wheilier  wiA  the  old  vritcn  we  spaak  about  tmtemsms,  wiih 
Ticviraow  aboM  adaflatwn,  or  are  content  lo  tako  trgnnitm  u 
our  point  of  depatiitre,  it  meani  that,  r«gardin(  a  plant  or  an 
aaitnal  a*  an  oicanbm,  we  concern  tHirtelvcs  primarily  with 
it*  activitic'.  or,  to  mt  the  word  wtiich  bes'.  cxjircsjci  it,  its 
eneigii-s.  N'ow  tfce  fit«t  thing  that  stiikc:  us  in  lieginnini;  lo 
think  a  'Out  lb'- activities  of  an  organitm  is  ih.il  ihey  are  naturally 
distiiij;iU5hable  into  two  k'nds.  acc-  rdinj;  as  we  consider  the 
nctlun  <;if  the  whole  organism  in  its  rtla;i<in  to  the  externa! 
«cild  or  tn  other  or(;,ini>jM«,  or  ihe  action  of  the  parts  or  organs 
in  their  reljtion  to  ench  other.  The  ilistinction  ;o  which  »«  are 
thus  led  between  the  (wcz/r/j' and  <'.t//r»Mi' relations  of  planls 
and  animals  has  of  cour>e  always  rxisled,  but  has  only  lately 
come  into  sucli  prominence  th  it  It  divides  biologists  mote  or  less 
coniple'ely  into  two  cami  » — on  ihe  one  hand  thuse  who  make  it 
il  L  r  111  to  investi|;ate  the  aoiions  ol  :  li r  ■  laisni  and  in  parts 
by  ihc  acceplcil  methods  «f  physics  an<i  cJiemislry,  carrying  this 
involigatiun  as  far  as  the  conditions  un<ler  which  each  process 
mnnifrs's  itself  will  perwn  ;  on  (he  other,  those  who  interest 
them»elves  raiber  in  conaideting  the  plice  which  each  organism 
occupic-,  and  ;he  part  which  it  plays  in  the  economy  of  »aiare. 
It  Is  appareot  ihu  the  two  tinea  of  inqoiry,  although  they  vqaally 
idate  lo  mIwI  the  eitaninai  dots,  mher  than  to  what  it  m,  and 
tlwtefore  both  hare  e^oat  right  lo  be  iiKludcd  in  the  one  great 
•dcnee  of  Wh,  or  l>iolo(pr,  yet  lead  in  directions  which  are 
scarcely  even  parallel.  So  marked,  )ndee<l,  i»  the  disliiiclion, 
that  Prof  llarckel  *ome  twrn'y  years  ago  proposed  lo  separate 
the  study  of  organisms  with  refcrcDC?  lo  iheir  place  in  nature 
under  the  desik;nalion  of  "  o'cologv,"  defining  it  at  comprising 
"the  relations  of  the  animal  to  its  organic  as  well  as  to  its 
inorganic  cnviionment,  particularly  its  liimdly  or  ho«1ile  rela- 
tions to  >h'  «f  aniin.ils  or  plants  vc'v.h  which  it  cosiies  into  direct 
contac.  '  '  U'hether  this  term  c\|  r?:-si:-.  :i  ir  11  ii,  Vv.r  ^■.\,':\u.- 
tion  i«  a  tunriamental  one.  Whether  wuh  the  'Ccoio^isf  we  re- 
gard the  organism  in  relation  to  the  world,  or  with  Ihc  phyiiolo- 
gut  01  a  womlerful  complex  of  vital  enerjjir*,  the  two  branches 
have  lhi»  in  common,  that  both  sludits  h<  itu-  :i''L-ritii:n,  n  <t  n 
slufTed  animali,  butterflies  in  case«,  or  even  microscopical  sec- 
tioaa  of  the  animal  or  plant  budy—ali  of  which  relate  toilic 
filaMWOrk  of  life— ^but  on  life  itself. 

TheconoeiMioa  of  biology  which  wm  developed  by  Treviranus 
•a  far  aa  the  Itnowledge  of  plania  and  nnimalt  which  then 
cmsled  rendered  panible»  iceoH  t  •  ae  iiill  lo  espitn  the  scope 
of  Ihe  wience.  I  thouM  hafc  liked,  bad  it  been  wiibin  »y 
power,  lo  pre^nt  to  yo  i  both  aspect  of  the  nbjecl  in  equal 
ralnes»:  bat  I  feci  that  I  shall  best  profit  by  the  present  oppor- 
tunity if  I  derive  my  illustrations  chiefly  from  the  division  of 
biobigy  to  which  I  am  attached — that  which  concerni;  the 
inttriat  relations  of  the  organism,  i'  btinij  my  object  not  to 
specialise  in  either  direction,  hue  as  'I'lLmrnrms  desired  to  do, 
lo  regard  it  as  part — stirtly  t  very  imp  irlmi  \W  -of  the  great 
science  of  nature. 

The  origin  of  life,  (he  Ant  transition  from  non  living  to 

t  Baiuacr,  CiimMW  ^mrltum  Hmmumi  Curftrii,  Aiii»t.,  ijj^,  PrxT 
Ad  Ifcioretn,  p  4 

'  ThcM  he  iiieruificA  with  "ihou  eompl  u-ated  muluaj  relaliont  which 
Darw.n  d'M)inai«-»  as  cunili'iirns  ol  ihe  stniicglc  for  cxlsI^uqb.*'  Al<ma  with 
dwroloiiy— i>i«  di«'ribi>licin  uf  jiiiin.il>- 'xc  jiui;y  comiiklMlwiutt  he«alU 
Krialu'Ki  fit^tWlffU.  H.i'-cVrl,  "  Cni«.i.k<lui>g><^aglk  Au^^ahcn  dcr 
ZcnAogn,"  Jnaiukt  Ztiluh':  vol.  v.  il'tt,,  p.  353. 
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living,  is  a  riddle  which  Itct  onUide  oToiirseope.  Ko  serlon^ly- 
minded  person,  however,  doiiblt  lliRt  oiVHiiseil  nature  at  it  nnw 
presenu  itself  to  as  has  beeoase  wfaal  it  is  by  a  ]  rnccss  .,[ 
gradual  perfecting  or  adtroncemeni,  btonght  at>oui  by  ibe 
elimination  of  liuse  organisms  which  failed  10  obey  the  fuuda- 
mental  principle  of  adaptation  which  Trcviraous  indkattd. 
Each  step,  iherefore,  in  this  eroiution  is  a  reacUos  to  external 
influences,  the  motive  of  wbioh  is  essentially  the  same  as  ibat  by 
which  fiom  moment  to  moment  the  organism  governs  i:scll. 
And  the  whole  process  is  a  necessary  cuitcomc  of  Ihc  f.ic!  i^at 
those  oiganisnis  arc  ratjst  pruspcrous  which  look  be^t  afle'  ilu-tr 
own  wellare.  As  in  that  part  of  bio'ogy  which  drals  wtihihc 
in'crnal  relations  of  the  organism,  ihc  nilertst  of  ihe  ii.diviilii.il 
is  in  like  manner  the  sole  motive  by  which  every  en<i);y  is 
guided.  We  may  lake  what  Treviranus  called  i</.'.^ 'i  ^u  ai  la- 
;ior.  —  /utdniinsi^^til  Jur  :i  h  ;  U-^r—Tts  a  conrcctinu  link 
l>e;ween  the  two  branches  of  liiological  study.  Out  of  ibis  rela- 
tion sprirgs  another  which  I  need  not  siy  was  no',  r^co^Il^^<^^ 
until  .ifler  the  Darwini.in  ep,jcb— ihat  I  iiicftn,  which  sulikists 
beiwccD  the  two  evolutions,  lhal  of  Ibe  race  and  that  of  iho 
indtvidual.  Treviraoiis.  no  less  dUtinelly  than  his  g;real  ena- 
tempo nry  Lausarck,  was  welt  aware  that  the  aOinilies  of  |»Uni» 
and  aninuls  most  be  estinated  ncconling  to  their  deveiopineiual 
value,  and  eoDsequenily  that  chnsUicaiion  omit  be  fnnndi  d  on 
development ;  but  it  occuired  to  no  one  what  the  real  link  ttras 
l>etwecii  descent  and  development  ;  nor  wa»  ii,  indeed,  unlil 
scvci.nl  years  aficr  the  publication  of  the  Orii;:n  "  th-H  Ibitcktl 
enunciated  Ibat  "  bingcnetic  law,"  according  lo  which  ihc  I'c- 
velLipmenl  of  any  ind1vidiL.1l  o-ganism  is  but  a  menioiy,  a  rcca 
pitulation  by  ibe  in  iividu.il  of  the  development  o(  the  rac<  -of 
the  process  for  which  Frii7.  .Mi-ller  h,id  toined  ihe  excellent 
word  "  phylogenesis  "  ;  and  that  each  stage  of  the  former  i«  bm 
a  tran»i(oiy  reajipeirance  of  a  bygone  epoch  in  i  s  ancrsiiai  his- 
tory If.  ihertlorc,  we  are  right  in  regarding  cmt'  genv>i»  as 
y.\  iktmU  iU  on  phylogenc4i>  the  origin  of  llic  f nmcr  imist  corre- 
spond with  lliat  of  the  latter;  lb.it  i»,  on  (be  v"wer  vvhici-  the 
race  or  the  organiini  at  every  stage  t  l  1  -  ■  \i  -  ■  v>ijsses'-cs  ol 
profiling  by  eery  condition  or  citcuuii;aiui.'  bir  ii»  own 
I  advar.ceinent. 

From  ihc  short  summary  of  the  eonn^iclion  between  ditfi.rent 
iwiis  uf  our  science  you  will  ace  that  biulagy  naitually  falls 
into  three  <1ivisii>ns,  and  these  are  even  moie  sharply  distin- 
guiih^t  by  their  methods  iban  by  ibi^r  subjects ;  namely, 
i'liysi,>,\>  y,  of  which  ibc  neibods  ale  entirely  experimcRtnl ; 
Mtufkel'^;  ibe  science  which  deals  wiik  the  loims  and  -tnic 
ture  of  plants  and  animals  <tnd  of  which  it  may  be  sai.i  ihat 
>  i(>c  l>udy  is  anatomy,  the  soal,  development;  and  tinaJly, 
I  (iLit'/i'i-y,  which  uses  all  ilie  knowledge  il  can  obtain  from  the 
other  two,  but  thielly  rcits  on  the  exploration  of  ;l.e endless  v.tried 
phenomena  of  animal  and  plant  life  as  they  nianifcst  ihcmsclvcs 
under  naluial  condiliuns.  This  l»t  branch  of  biol  '.jj  — 
the  science  which  concerns  itstlf  wiih  the  external  rclatu  r  ,  ,>l 
plants  and  animals  to  each  other.  ,t  d  to  the  p.ist  .ttid  ptcscnl 
comlilions  of  their  existence — r  l  y  l.u  ihe  most  .iliractive.  In 
it  those  (|ualilics  of  mind  which  especially  distinguish  ihe 
naturalist  hnd  their  highest  exercise,  and  it  represents  iiioiethan 
I  anv  other  branch  r)f  ih''  SKb.jeet  what  Tr^viranu*  tinned  ihe 
"  ; -iji,.;;  V  'li  Uv.ri.;  niiure."  \  n  1:  li  ,:.Trii;ir,i;  tin-  very 
geiitral  iiiU'icst  vsbitli  »ticj.il  a-,  jjiu'^lu  iu  txc. It  ;..',(,  pre- 
sent moment  I  do  nut  propose  to  discuss  any  of  iheni,  but  railier 
to  limit  myself  to  the  humbler  l.xsk  of  sliowing  that  ihe  funda- 
ti.Miiil  ica  which  finds  one  form  of  expiessioa  io  the  woddof 
living:  I  rings  regarded  as  a  whole — the  prevaleaoe  of  the  facile 
nunife  t  ^  H  If  with  eiinat  disttneiBCia,  end  plays  an  c<|aally 
CBsntiai  i>a)t  in  tlie  internal  rela>iana  of  the  organism  in  the 
great  science  which  treauufihem— Physiology. 

Origin  Md  Scaft  t>J  MotUm  fhydeU'gjr, 

Jusiaalbeiiwat  no  tree  philosophy  of  living  natese  vaijl 
Darwin,  we  nay  with  almost  eoaal  tiuth  sav  lhal  physiokfy 
did  not  exist  as  «  scisoce  befiwe  Jobaniw  Miiller.  For  atehoimll 

the  sum  of  his  numerous  achieveeMiita  in  conpHiitive  anatomy 
and  physiologv,  notwilhstamling  their  eatiaavdinery  number 

and  importance,  could  nut  be  compared  for  merit  and  fruit- 
falacss  with  the  one  discovery  which  furnished  the  key  to  so 
many  rid  dies,  be,  no  !e^5  than  I>irvv'n,  by  his  influence  on  his 
succe>-i  r-  ".va*  ihe  iiij.;iniifr      .1         ei  t, 

Mull' r  iaML;bt  111  I'.eiiiu  (rom  lisjj  to  1857.     During  that 
I  mil-  .1  graiiiinl  cli.in,:c  wns  in  progress  in  the  way  in  which  bio- 
I  logisis  regarded  the  fundamental  problem  of  life.    MUiier  him- 
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xlf,  in  comimiii  wiih  Ttev  ranus  an<t  all  slic  b  o'o^ical  te.-iclii:r> 
afht!;  limr.  was  a  vilaliHt,  i.t.  he  regarded  what  was  then  called 
the  rj.  r..'j'(  — the  /.^^^w  vmj/.'— assoroctliing  capable  of  being 
correlate  1  wiih  the  physical  '(ircc;  ;  and  as  a  necessary  conse- 
quence he  I  ;ln;  phenonien:!  sli  uilii  be  classified  or  distin- 
guished, accoruiai;  to  the  forces  which  produced  them,  as  vital 
or  physical,  and  that  all  those  processes — that  is  groujw  or  series 
of  phenomena  in  living  organisms  — for  which,  in  the  then  very 
inperiect  knowledge  which  existed,  no  obvious  physical  cxpla- 
aition  could  b«  found,  wer«  tufficieaily  explained  when  they 
Mated  to  he  dependeitt  on  w-caUed  vital  law^  Kat  iurini; 
the  period  of  Miillers  gmieit  activitytimet  were  cUuoi-ini:.  and 
he  ma  chaneioc  with  them.  Daring  hit  long  cateer  aa  [irofeMor 
■I  Berlin  be  opcame  more  and  more  objective  in  hit  tendendet, 
and  exercised  an  inllueoce  in  the  same  direction  on  the  men  of 
the  next  generation,  teaching  them  that  it  was  belter  and  more 
neful  toobierve  than  to  philomphite ;  to  thai,  a1thou|>h  he 
Uamelf  ialnily  regarded  aa  Ibe  hut  of  the  vitalisis— for  he  was 
a  vitalisl  lo  the  last — his  sitccessors  were  adherents  of  what  has 
been  very  inadequately  designated  the  mechanistic  view  of  the 
phenomena  of  life.  The  ch^nLji-  '.hu^  1irrni.;ht  ahout  iust  be- 
fore t^y  middle  of  this  ccnluty  w.is  a  rev  ilulio"  It  wiij.  nut  x 
snbslilution  of  one|^r-mt  oi  view  for  ant  ;h(t,  but  simply  a  frank 
abandonment  of  ihr  ny  for  uf  s;"'ciil.\iion  for  experiment. 
Phy^iolc^itls  oas«d  to  theorise  because  they  found  aometluog 
het.cr  to  do.   U«7  t  try  lo  gtw  JTOB  ft  iheteb  of  thia  era  of 

progress  ? 

Great  ili'C'jvi'i ies  ris  1(1  the  s| r act uri:  i ,f  ]il;int<  :ir.d  animals 
had  been  tiiu  lc  iu  tUc  cutir«.e  of  the  previous  decade,  those  es- 
pecially which  had  resulted  from  the  introduction  of  the  micro-  ! 
ioope  as  an  iniurameat  of  research.    By  its  aid  Schwann  bad  : 
been  able  to  abow  that  nil  orianiaeU  alractucei  are  bnilt  vp  of 
ifaMe  partictea  of  living  aubttance  which  we  now  call  cell*,  and 
fc«ogniie  aa  theaenn  and  tKKircet  of  every  kind  of  vital  activity. 
Hugo  Moh),  workinc  in  another  direction,  had  given  the  name 
**  protoplaBni "  to  a  certain  hyaline  substance  whidi  forms  the 
limoK  of  the  eelb  of  plan  a,  though  no  one  as  yet  knew  that  it 
was  the  e^ifntUl  constituent  of  all  living  structures — the  basis 
of  life  no  le^i  in  animals  than  in  plants.    And,  finally,  a  new 
branch  of  study — histology — founded  on  observations  which  the 
microscope  had  for  the  first  lime  rendered  possible,  had  come 
into  exi^'cncp.  Hnwnian,  one  of  the  enrlie  .t  nntl  most  successful 
cultivat'iTN  Mfihisiu-w  vi-iefice,  cnlli-il  u  pliy  10!. i^ical  anatomy,' 
■ad  ;u-.tirieNl  the  :i:le  by  the  very  iiiip.iri ,ini  mfcrt-nces  as  to  the 
seCtetiiij;  I'.in..  1  inn  <jl  (•[111  lirli.il  cclK  .itnl  .is  t:J  the  nature  of  mus- 
cular cunt  r.icl  ;'rn,  wlui.h  lie   le  lucc'.l  fr  ■id  liis  ;i<bim.ibl?  ana- 
tomical tisi  .iichcs,     b't'ini  stniclnre  to  fiirv  rtn,    (rMiii  micro- 
scopical ubtcrvattuu  lo  (j)iy'iiuU'gic^l  e> |irtiuierii,  '.he  Uasisilion 
was  natural.    Anatomy  was  able  lo  aD^wer  some  (ueslion',  bat 
asked  many  more.    Fifty  year«  ago  physiologists  had  micro- 
scopes but  bad  no  laboratories.    English  physiologists — Bow- 
man, Paget,  Sharpey  ~wcre  at  the  same  time  anatomists,  and 
ia  Berlin  Johaaitt*  Miillef,  along  with  anatomy  and  phyriidagy, 
lught  compantive  anatomy  and  pathology.    Bat  aoon  tnat 
ayeSnliaallon  which,  hwwmrmnch  we  way  nsrelba  acceasiiy, 
ii  IB  enenlial  caaoomitaat  of  progreai,  beeanw  more  and  more 
inevitable.    The  structural  conditions  on  which  the  processes  of 
life  depend,  h.-id  liccome,  if  not  known,  at  least  accessible  to  in- 
vealigatioat  bat  very  little  indeed  had  been  ascertained  of  the 
nature  of  the  processes  themselves— so  little  indeed  that  if  at 
lhi«  moment  we  could  blot  from  the  reords  of  physiology  the 
whole  of  the  information  which  had    been  acquired,  say  in 
1840,  the  (oi-;  wnuM  be  tliffirtilt  to  ff.-ire  —not  that  the  pre- 
viously known    fins    were    of    lilllr    v.ilue,     but  because 
every  fact  oi   im  mfnt  has    since    been  4utijec!e»i  lo  experi- 
mental seriticaf.  in.     It    is    for  this    reason   that,  without 
any  heaitauon,    wc  .iccoril  to  Miilier  am)  lo  his  tuccessors 
Biticke,  du  Hois- Keynioinl,   Heliiilniii.',  who  wcie   his  iiu[)ils, 
and    Ludwig,     in   (.Germany,    an  i    \:>   CUudc  iiernard  •  in 
France,  the  title  of  fmin  Icrs  of   our  science.     For  it  is 
the  work  which  they  began  at  that  remarkable  time  (t845-$5), 
and  which  is  now  tieing  carried  on  by  their  pupils  or  their 
pupils'  pupiU  in  England,  America,  France,  Germany,  Den- 
mriii  Sweden,  Italy,  and  even  in  that  youngest  contributor  to 
the  nflvaneement  ofielence,  Japan,  that  physiology  has  been 

I  Tk  Am  l»ri  of  tlic  I'h^iiah^iittl  .iv,tlemjr  x-^tu^im  I> 
eaaeludcil  \n 

'  Iiiiwunit)-  of  n-Kt  thai  lh«*«  fiv«  i|itiingitikhc<J  men  were  merely 
CODlcmiwitiet  I  Liidirii;  tr«<Jujl«J  in  i3*>,  IWrnArJin  1^41,  ihe  otiier three 
bclwcMi  Ih  >v:  <late«.    Three  turvire  —  lielniitio'.ii,  LuUvig,  du  Bum- Re)'- 
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gradually  built  np  to  whatever  eompletencia  it  baa  at  pNaent 

atla'nfd. 

What  were  the  cotviitiuiis  which  br<  ti^lit  about  this  greaat 
advaiict;  which  colncii.icu  Milhlht  iiimI  lie  of  ihe  went  ury  ?  Tbcr« 
is  but  little  JilTiciiby  111  unsweiin^;  thr- question.     1  h.-ive  ilreaJy 
said  that  the  change  was  no;  one  'jf  iJ<>clrine,  bul  of  luclhod. 
There  was,  liowever,  a  leaiiir.^  i  iea  in  ilie  min'ii  of  tho^C  who 
were  cliicily  cjnccrned  ia  5jiiiii;iii^  i;  abuul.    That  leadinj^ 
notion  was  that,  h  iwcvtr  complicated  may  be  the  conditioaak 
under  which  vital  ei)eri.;ie4  manifest  lhemi>«lves,  they  can  \im 
split  into  processes  which  are  ideolical  in  nature  with  tbeie  of 
the  non-living  world,  and,  aa  •  corolIaiT  lo  tbla,  that  the 
analyaing  of  a  vital  proccaa  inin  ita  phyMcaf  and  chemical  con- 
stilnenia,  to  at  lo  Vring  these  constituents  into  measurable 
relation  with  physical  or  chemical  standards,  is  the  only  mode 
of  investigating  them  which  can  lead  to  satisfactory  results. 

There  were  several  circumilancea  whidi  at  tiwi  time  tended 
to  make  the  younger  physiologlMS  (and  all  of  the  men  to  whom 
I  have  just  referred  were  then  young)  sanguine,  peihaps  too 
sanguine,  in  the  hope  that  the  application  of  experimental 
methods  derived  from  the  exact  sciences  would  afford  •tolutiona 
of  many  physiological  problems.    One  of  these  was  1  he  jn  ogress 
which  had  been  made  in  she  science  of  chemii'.ry,  .mil  par- 
ticularly the  discovery  that  ni  any  of  the  cooipoundi  wb.th  l»efore 
hail  been  regarded  as  special  i>rot!ocls  of  vital  (  r  "ce-ses  toiild 
be      ilu.-iil  in  the  laboratory,  an  d  the  inorc  v.oui;ilete  'r;n.jw 
ledge  wbicb  had  b<cn  thereby  ac  iuireJ  of  ihcir  cliemicAl  con- 
stitutions and   re'iatioji-,       In   like   manner,    -.he  new  School 
profited  by  the  advances  wlu<.lt  hitd  been  made  in  physics, 
partly  by  borrowing  from  the  physical  laboratory  various  im- 
prL.ved  methods  of  observing  the  phenomena  of  living  beings, 
but  chiefly  in  con  eo^t  r.ce  if  the  diicct  bearing  of  the  aowa> 
ing  disci^very  of  that  cpuch  (that  of  the  comervalion  of  energy) 
on  the  diacniaiona  which  then  took  place  m  to  the  relationa 
betwccii  vitil  and  pbyueal  forces ;  in  connection  with  which  it 
may  be  noted  that  two  of  those  who  (along  with  Mr.  Joule  and 
your  President  at  the  last  Nottingham  meeting)  took  a  pra- 
mioett  part  ia  that  diwovcry— Hclmholu  and  J.  P.  Mayer — 
were  ^yiMoctolB    nneb  as  they  were  physidtts.    I  wiU  not 
attempt  even  to  entnneraie  the  acbievemeots  of  that  epoch  of 
progress.    I  may,  however,  without  risk  of  «  earying  yoo,  in- 
dicate the  lines  along  which  research  at  first  proceede?',  and 
draw  your  attention  to  the  contrast  between  then  and  nc/w.  .Vt 
present  a  young  observer  who  is  zealous  to  engage  in  research 
finds  himself  provided  with  the  most  elaborate  iiuans  of  in- 
vestigation, the  chief  ob^'acle  tn  his  '!uccc5s  bcuit;  that  the 
1  problems  which  have  been  left  over  by  h;s  |;r.  ..lee- ^sors  are  of 
extreme  dllliciiity,  .ill  of  the  easier  .;ueslious  ha\  in|^  beCU  worked 
out.     There  were  then  also  i! ifl. ,  ill ; its,   hilt  uf  an  entirely 
different  kinib     I  be  wo;k  lu  be  Jone  was  in  itselt  easier,  bat 
the  means  for  doing  it  were  wanting,  aniit-vrty  investigator  had 
to  depend  on  his  own  resources.    Consequcnily  the  sttcceasfnl 
men  were  (hose  who,  in  addition  to  scientibe  training,  pos- 
sessed the  ingenuity  to  deviae  and  the  akitt  lo  carry  out  mstboda 
for  tbenselvca,  Tta*  work  by  wUeb  dn  Soit<Ilrynond  laid 
the  foandation  of  aahnal  dcctttetly  would  not  have  been  pos* 
sible  bad  aot  its  anihor,  besides  being  a  trained  phy^iat,  known 
how  to  do  as  good  woik  in  a  small  room  in  the  upper  floor  of 
,  the  old  University  building  at  Berlin  as  any  which  it»  now  done 
in  his  splendid  laboratory.     Had   Ludwig  not  possessed 
mechanical  aptitude,  in  addition  lo  scientitic  knowledge,  he 
would  have  been  unable  to  devise  the  apparatus  by  which  he 
measured  and  recorded  the  variations  of  arterial  pressure  (i!i48}, 
and  verified  the  principle*  which  Young  had  laid  do'  n  thirty 
years  before  as  to  the  mechanics  of  the  circulation.    Nor,  lastly, 
could  Helmholtz,  had  he  not  been  a  great  deal  more  than 
a  mere  phT«<''>l''f;'*t,  have  made  tho'e  meatorements  of  the  time- 
reUlior^s  of  musCular  and  nervous  re^jiorises  to  'limuhuion,  w  hicb 
not  ocly  atiord  a  suliil  foundati  n  tor  :ill  ; hal  has  been  done 
since  in  the  same  diiec'.ion,  but  b.js  si  rvcd  as  rri'idels  of  (ihysia- 
logica!  cx|.eriinent,  and  as  evidence  that  perfect  work  was  ( os- 
sitde  .ind  was  1  l  ine  by  capable  HCn,  CVeB  WlWU  tbCfC  WeiC  00 
physiological  laboratories. 

Each  of  these  examples  relates  to  work  done  within  •  year  01 
two  of  the  middle  of  the  centuiy.'    If  it  were  poasiUe  to  enter 

'  The  "  UolerMitf  unjtn  iH>«r  ihiertsche  Ktetiriciiii "  •p{>«»r«d  in  iS^9  ; 
Ladwig't  reicaichai  un  ih«  circiaI*lion,  «hieh  included  tli«  r>r>4  dnerilMHHI 
of  the  '*  kymmrsph "  and  Kivcd  at  lh«  foundation  of  lb*  'aiaplM 
mc'liod"  in  1947;  H«latl:olli's  rvtcarcb  oa  the  fr<:(>ai;aUM  »  wCtar 

nerves  ia  tSs*' 
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more  fully  on  the  ^cicntiitc  histmy  of  ibc  limc,  w«  ihouM,  t 
think,  find  the  clearest  evidence,  tirsi,  that  the  foandation  was 
laid  in  anatomical  discovciic  in  which  it  is  gratifyirg  to  re- 
member ihnt  Enjilish  anatomi>(«  '  Allen  Thomson,  Bowman, 
Goodsir,  Sharpe))  took  contidcinble  ihare  ;  secondly,  that 
proijre**  was  rendered  posfible  by  the  rapid  advances  which, 
dutipg  the  previous  decade,  had  been  made  in  physics  and 
chrniixiy,  a-^d  \  ht  paiticipaiicn  oi  |ib>»!i'!psy  in  the  genetal 
awaktning '.r  iliL  cieniific  spirit  whiLc;  thc-c  discoveiies  pro- 
duced. 1  vesiUic,  however  to  think  tliui,  n  twithstandini;  the 
operation  of  these  two  caui-cy,  <ir  rallicr  c  iniljin.i;  ii,n-  il  1 11  m  s, 
the  development  of  our  science  wyjild  have  litcii  lieUytU  hmi  it 
not  been  for  the  exceptional  endowments  of  the  four  or  five 
young  ex [-crimentcrs  whose  names  I  have  meitioocii,  each  of 
whom  wao  capable  ol  becoauiif  a  mister  in  hit  a«rn  btaacb,  | 
Mvd  of  guiding  lh«  folttra  progiCltof  inquiry.  \ 

Jmt  M  the  •ffinkici  of  n  oigaabin  can  be  bett  learned  from 
ito  develomnent,  ta  ihe  Moiie  of  a  leieBce  may  be  matt  easily 
jodKcd  of  oy  the  tend^ndca  wkidi  it  eahiblit  to  iu  origia.  i 
wiaD  ootw  to  compkle  ihe  tketch  I  have  endeavoured  to  give  of 
the  way  in  which  phyt-iology  entered  on  the  career  it  has  sir.cc 
followed  for  the  last  half-century,  by  a  few  words  as  to  the  in- 
fluence exeicited  on  general  physiological  theory  by  the  progress  | 
of  research.    We  have  iifcn  that  no  teal  advance  was  m»de 
until  it  became  possible  to  investigate  the  phenomena  of  life  by 
methods  which  approached  moic  or  leu  cicsely  to  those  ol  the  • 
phy^ici^l,  in  exactitude.     The  methods  of  inve»!ij;ation  being 
physK.il  ir  chemical,  the  organism  itself  ri  itur.-jlly  came  to  be  I 
considered  as  a  com  pi*"*  of  iuch  procesMi,  anl  mihing  more.  1 
And  in  particular  :!ic  i  I'M  of  adaptation,  whicli.      I  have  en-  I 
deavoured  to  th  111,  i-,  ma  a  consequence  <A  oij;.iiii<ro,  but  it»  j 
essence,  was  m  ;:icasure  lost  5ij;ht  of.      No-,   I  thin.-, 

becauac  u  Wiu  any  more  possible  than  before  lo  conceive  of  the 
organism  otherwise  than  as  a  worVing  together  of  parts  for  the 
good  of  the  whole,  but  rather  that,  if  I  may  so  express  it,  the 
ndadaof  bmb  were  ao  oceapied  witk  new  fuu  that  they  had  not 
tiaw  to  elaborate  dieocia.  The  old  meaning  of  the  tens 
"adaatatlon''  aa  the  cqitivalent  >r  '  ilr'siga"  had  been 
abaadoMd,  aod  no  new  aaeanmg  had  vet  been  given  to  ii, 
and  cooicquenily  the  word  "  meciiaoiiia '  came  to  be  employed 
as  the  equivaleot  of  "  proeeat,"  as  if  the  emiatant  ooncomitance 
or  sequence  of  two  events  was  in  itself  a  sufficient  reason  for 
assuming  a  mechanical  relation  between  them.  As  in  dail^life 
so  also  in  science,  the  niisose  of  words  leads  to  niKODcept  ions. 
To  aster t  that  the  link  between  a  and  4is  nedianical,  for  no  | 
better  rra^on  th.in  '.h.it  h  always  follow*  rj,  i»  an  error  of  slate-  , 
tsient,  wliiih  .\pt  lii  lc:v.i  the  i-x-.-iuti'i-.u  render  or  licuer  to  ' 
im.is;inc  ih.it  itic  rtl.ilit  n  I'ctwccn  a  and  is  understood,  when  ' 
in  laci  i;5  na'.uic  may  I  c  wlmlly  unknown.  W  lielhcr  '>r  iiLit  .V. 
the  '.:mc  nhttli  wc  aie  considciun;,  'otnc  phyviolopic.il  wiilerc 
vhowcil  1  •.cn'.lincy  t't  commit  thi.s  error,  I  lio  not  thiok  that  it 
found  exj  res, i:in  in  sny  generally  aciepted  theory  of  life.  It 
may,  however,  be  .i.laiiltcii  that  the  rapid  ]iro(^res>  of  expt  ri- 
meotal  invetligAtion  ted  to  too  confident  .mticipation;,  and  ih.-it 
to  some  enthusiastic  minds  it  appeared  as  if  wc  were  approacljin^ 
within  measurable  distance  of  the  end  of  knowledge.  Such  a 
tendeccy  is,  I  think,  a  natatai  result  of  every  signal  advance. 
Inaneloouent  Harveian  oration,  delivered  last  autumn  by  Dr. 
Bridgait  it  waa indicated  how,  after  Harvey's  great  discovery  of 
the  cbcoiatkm*  men  were  loo  apt  to  found  upon  it  espianaiioas 
of  all  B^wnomena  whether  of  hatlibordiaeaae.  In  ancb  an  extent 
that  the  praelioe  of  medicine  was  even  prejmUdally  aftcted  bgr 
it.  In  re«pect  of  its  »cienti6c  importance  the  epoch  w«  aiecon* 
sidering  may  well  be  compared  with  that  of  Harvey,  and  may 
have  been  followed  by  an  undue  preference  of  the  new  as  com- 
pared with  the  old,  but  no  more  permanent  unfavourable  results 
have  shown  themsttves.  As  regards  the  science  of  medicine  we 
need  only  remember  that  it  was  during  the  years  between  1845 
and  i860  that  V'irehrtw  marln  those  re^earchfs  by  which  he 
brought  the  proce^ie:-  ol  .ii  ,e,ise  into  iminedialc  relation  with  the 
normal  procwst  ■  of  ccll-ilcvclopmen:  and  growth,  and  %n,  by 
mak;n(;  pnllii..|n(^y  a  part  o.' p.!iy.i.j|o(^y,  secured  ;-ulisti)uent 
progress  an.i  its  influence  on  ;iraclical  medicine.  .Sirniliiiiy  in 
physinlinjy,  th;.-  achieveinenis  of  '. hose  years  led  on  wiihootany 
interniplioit  or 'Iran  t  aijk  to  ;hus.e  of  the  following;  f^encration  ; 
while  in  general  hiuli>^;v,  the  revolution  in  the  mmle  of  te^^arding 
the  interqal  procc^&cs  of  the  animal  or  plant  urgani^ni  which 
resulted  from  these  achievement.',  prepared  the  way  for  the 
acceptance  of  the  tiill  greater  revolution  which  the  Darwinian 
epo»  hrou^h:  ra.<>ui  m  the  vie ws  ( iMcf tatoed  bjr  itataialitta  of 
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the  relations  of  plaals  and  animals  to  each  other  and  to  their 

surtoundirg<. 

It  has  been  said  that  every  science  of  obseivation  begins  by 
going  out  Wanising,  by  which,  I  suppose,  is  mean;  iha;  col- 
lecting and  recording  observations  is  the  first  th;ri;  t  )  lie  l  irje 
in  entering  on  a  new  field  of  in  ;-.;irr  The  i«m;uk  *oiiid 
scarcely  be  true  of  |  lly^l'-■!.ll,'y,  cv-  ri  .it  the  earlie>t  si.iLie  'if  its 
developitien!,  for  the  most  elenuaUty  of  its  facts  couM  scarcely 
be  pick r  1  np  n  one  gathers  flowers  in  a  wood.  Each  of  the 
proces  1  ■.  wliich  to  roake  i!)>  the  complex  of  life  require* 
sepaui  e  ilivi  ■j^.itK  ii,  a:.d  m  each  case  tlic  iiiVestigaticn  must 
consist  in  tn4l  spiiilut^  iiij  ;!ic  pructs-*  into  its  constituent 
phenomena,  and  then  determining  their  relation  to  each  other, 
to  the  process  of  V  hich  they  foim  part,  and  to  the  conditions 
under  which  they  manifest  themselves.  It  will,  1  thinkt^bo 
found  that  even  in  Ihe  simpleu  inquiry  into  the  nature  of  vital 
processes  SOnia  ancb  Qidcf  as  thk  is  followed.  Thn»,  for 
example,  ifB»iciiIarconti«etinnbethesuh{pct  on  which  wescek 
iafttrmationj  It  b  obvious  that,  in  order  t:i  measure  its  dura'ion, 
the  medunical  work  it  accomplishe<,  the  huat  wasted  in  doing 
it,  the  electro- motive  forces  wnich  it  develop;,  and  the  changes 
id  form  associated  with  these  phenomena,  «pecial  modes  of 
observation  must  be  used  for  each  of  thcin,  that  each  measure- 
menl  must  be  in  the  first  instance  sepat-ately  tii.vic,  under  .special 
conditions,  and  by  methods  specially  adapted  to  the  required 
purpose.  In  the  synthetic  part  of  the  inquiry  the  guidance  of 
exjifrirrient  must  again  Ve  sought  for  the  purpose  of  di^ffiminat- 
mv;  iieiuten  appareiii  .inrl  real  causes,  and  of  determintn,;  ',h< 
or. let  in  which  the  phenomena  occur,  Kven  tlie  suiiplcsi 
fxpcrimciital  investigations  of  vital  p  i>ce^5i  =.  are  ke,et  with 
ihlliculli' s.  For,  in  addition  lo  the  exljeme  compOeiity  of  the 
;  henoiiieii.T  to  I le  examined  and  the  unccrtaintie  which  aiise 
tiom  the  rci&tive  iaconslancy  of  the  cundiltuiiia  ul  all  that  goes 
on  in  the  living  organism,  there  is  this  additional  drawback, 
that,  whereas  in  the  exact  (ciences  experiment  is  guided  bv  well- 
ascertained  laws,  here  the  only  princtple  of  uni venal  application 
is  that  of  adaptation,  and  that  even  this  cannot«  like  a  law  of 
physic  be  taken  a*  a  haatofer  dedvetiom,  bMooly  n  a 
sommary  expression  of  that  itlolioa  belwwt  oaMtittt  exciting 
cansea  and  the  reactiona  to  which  tbw  give  rise,  wkidii  in 
aceordance  with  Treviranva'  definition,  &lEe  eMentlal  ehnraetcr 
of  vital  activity. 

Tht  Sptdfic  Energitt  oj  Ifu  Organism. 

When  in  1826  J.  Miillet  was  engaged  in  investigating  the 
physiology  of  vision  and  hearing  he  introduced  into  tlie  discus- 
sion a  term  "specific  energy,"  the  use  of  which  by  Heluih  dti' 
in  hi<i  ph)  siol.ifjical  wriltn^s  ha<  rendered  it  familiar  lo  all 
^tu-lcnts.  Holh  wiitpi  mean  hy  the  worii  ener^'y,  iloi  the 
"capacity  of  doin^  worl,'  liut  simply  tK-^it'i/y,  using  it  in  its 
old'faihioned  meaning:,  thai  r  1  the  Greek  word  from  which  it  is 
derived.  With  the  (j  ual irical iuii  '■  specific,"  it  serves,  perhap*, 
better  than  any  otlier  exp-ression  to  in  li  jate  the  way  in  which 
a.Lipitation  iiianifcits  itself.  In  Ihi.s  n-.ore  e\'cnded  sens?  the 
"  spi  o.hc  encrj;y  "  ofapail  or  c  r^;an —  whether  that  part  be  a 
litctctiiii;  ctU,  a  motor  cell  of  the  brain  or  spinal  cord,  or  one  of 
the  photogcnous  cells  which  produce  the  light  of  the  glowworm, 
or  the  protoplasmic  phUe  which  generates  the  discbarge  of  tho 
torpedo— ia  simply  thetqiecialaetioo  which  it  sMraio/j^ped'onii^ 
its  noma  or  mle  of  astioD  behig  is  each  iaitancc  the  fnltna  tf 
tk*  trgfi***  0  whole  ofwbieb  it  Ibrms  part,  and  the  exciting 
came  «»)0  fnHaence  ontslde  of  the  excileastmctnre,  technically 
called  a  stimulus.  It  thus  stands  for  a  characteristic  of  livli^ 
Stmctttres  which  seems  to  be  universal.  The  apparent  excep- 
tions are  to  be  found  in  those  bodily  activities  which,  following 
Bichat,  we  call  vegetative,  because  they  go  on,  so  to  upeak,  as 
a  matter  of  courrc  ;  but  the  more  closely  we  look  into  them  the 
more  does  it  appear  that  they  form  no  exception  to  ihc  general 
rule,  th.Tt  every  link  in  the  I'ha.n  of  !ivit![;  actiun,  lioivevcr 
liniloriv.  that  action  may  be,  is  a  re^p-orise  to  an  anlecci",jnt  iU' 
flucncc.  Ni->r  ran  it  well  bedoul,tcd  ih.Tl,  .as  every  living  teil  or 
tissue  is  called  upon  lo  act  in  the  interest  of  the  whole,  the 
organifim  iiuist  t<r  capable  of  ir  tluci  c ^n^;  every  part  SO  as  to  repi- 
late  its  action  For,  nl!hoiij;h  there  arc  some  instances  in  »  hich 
the  channels  of  this  inilucncc  are  ^ei  unknown,  the  tendency 
of  recent  im  esiigatlons  has  been  to  diminish  the  number  of  such 
instances.  In  general  there  is  no  difficulty  in  determining  both 
the  nature  of  Ihe  ceniial  intlaence  exercised  and  the  relation 

>  **  Uaiutb.  dat  physiologisehcQ  Oplik,"  (>.  j)].     Ilelraholu  UM< 

lh*  ward  ia  lh«  pinrai-ibc  "  latrt'"  of  <^  aifvia  ef  sptdal  scasc." 
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■bfiMCB  it  an  i  the  noraui  fanctiDB.  It  may  help  to  Ulnvtrate 
ihi^  iclatfcm  to  rtfer  u>  tbe  expteiaive  word  AtuHituif  bjr  which 
It  ht4  for  mvKi  jrean  been  dcs^nalad  bjr  German  wriicia.  Tbit 
woHalBtMla  for  the  perfomtuice  of  faDciion  dy  (he  "  ledingofT" 
of  "apedfic  nergiai."  Carrying  oat  the  notion  of  "lettinR 
off"  as  cxpreisinR  the  link  between  action  and  reaction,  we 
might  compare  the  whole  process  to  the  mode  of  worljinj;  of  a 
topeatiog  clixk  (or  otiier  sicniUr  mcchaniim),  in  which  case 
the  presntre  of  the  finger  oo  (lie  button  wuuld  repreient  (he  ex- 
ternal iiilliience  or  <.tlin<ilii«,  the  striking  of  the  clock,  the  norm;>l 
rraction.  And  now  may  I  ask  you  to  consider  in  detail  one  or 
tw"  diuktrations  of  physiological  reaclion— of  ihe  ttlling  off  oj 

Tne  rrpciit-r  may  serve  a?  a  good  example,  inasmuch  as  it  i<, 
in  tiioh)^n.'al  Innguagr,  a  li  jjhly  differentiated  structure,  (o 
which  a  single  fiinciion  is  a5tii;ned,  Si>  aUo  in  the  living 
orpaiiism,  we  fins!  the  li  :  t  x-m.  lci  of  -pecifif  energy  where 
Mcllcr  found  lliein,  nauitly,  m  uia»!  diff^renlialed,  or,  a* 
we  nil' apt  ir>  call  thcro,  Ihe  /S/f4«/  structure*.  The  retina, 
with  ihe  paft  of  the  hrain  which  belongs  to  it,  together  conMi- 
tutf  such  a  ttructu  e,  and  willatTonl  u»  iliercfore  the  illu<^)rmlion 
we  want,  with  thil  advant  ^g-  for  our  present  purpose,  that  the 
plienoaiena  ore  aiwh  at  we  oU  hove  it  in  our  p'>wer  to  obwnre 
in  oaraclres.  In  the  trlcnal  oppatrni  ihe  p-  inciple  of  mumtJUy 
of  treadion  i*  fully  exemplilied.  In  the  physical  sensi:  he  w.trd 
"light"  atands  for  ether  vibra'ions,  hut  in  ihe  scn>uou«  <.r 
>:Ui>jeciive  setii>L-  fur  scnsakiont.  The  awing*  are  thi-  >titnulus, 
the  >en-aliuns  are  the  leiction.  Between  the  two  cd  nc»  the 
link)  the  "  Ktling  olf,"  which  it  i^  our  bu  iness  to  un  Ici't'ar;.'. 
Here  let  us  rrmi-iiil  cr  that  the  man  who  (ir>i  reiot.  i'i'i  1  li  ■ 
distinction  between  the  physical  and  the  physioln^icni  was  not  a 
bioIu|{i-t,  bill  a  physicist.  It  w.is  Vouni;  who  rtrst  made  clear 
(ih  ugh  his  doctrine  fell  on  iinappre ciativc  esf'S 'hsf ,  si  t:»ugh  in 
vision  the  exietnal  infli  crce  s  w  hich  give  lir  in  ;  hr  c  nut  ion  of 
lic*>t  arr  infinitely  vanc<l,  ihe  rcsi  'nst  >;  v.r:-\\  r.'  •  I  v-  iijure  than 
ll.r.  i  111  Mimbcr,  each  Itirg,  in  M  l.  i'  language,  a  'Siiecilic 
ertrgy  '  o(  some  j  art  o(  iht  vitu^ii  .ipparalus.  We  speak  of 
the  organ  i>f  vision  as  hif^h^y  di^trtnttat.d,  an  expiension  wluch 
carries  with  it  the  suggesli<  n  ol  a  distinction  ol  rank  between 
different  vital  prt>cesse«.  'I  he  supgeuifii  is  a  true  one;  for  it 
«oald  be  poisiVile  to  arrange  all  those  parts  ot  organs  of  which 
the  boiiet  of  the  hii^  antowla  coanst  in  a  mtw^  placing  at 
the  lower  cad  of  the  eerieB  thow  oTwhich  the  fvaetioM  are  eon- 
linnous  and  therdoie  called  vcgatotlve;  at  iho  other,  ihoMs 
highljr  tpecintiaed  stnicliuee,  a«,  t.g.,  ihoee  in  tiia  brain,  whitA 
in  reaptMUe  to  pHysical  light  proiUce  phyUolagieait  that  is  suH. 
jfOtive,  light  ;  <<i,  iu  take  another  instance,  theeo-called  motor 
CcUt  of  the  surface  o'  the  brain,  which  in  response  to  a  stimulus 
of  much  greater  c»mplexil]r  produce  s'oluotary  mudon.  And 
jtttt  ai  in  civdiseil  isocic  y  an  ind  vulual  is  vntued  acconiinj;  to 
nie  power  of  d  ling  one  thin,;  well,  s>  the  high  rank  which  U 
ns  igned  to  the  structure,  or  rathpr  to  the  '• -spccitir  ener-_'y" 
which  it  represents,  belongs  to  it  lnv.iin,-  ni  it,  n  ;  ili  -  i  lun. 
And  if  it  be  ai>k<r<l  h  iw  this  couli  <rniity  is  inanikcsled,  llic 
answer  is,  by  the  <|  lality,  iiitcHMiy.  ilatati  >ii,  and  extension 
of  the  rp«p»n5#,  in  nil  which  f^-ii-i  _t>  v:  .|i»n  ^ervet  ns  w  i-ood 
an  caami'  '',  t'l  n  «  ..;.i-i  ir.i  iilv  nti  ici  i'  lr^d  h  >w  i;  cnci 
that  It  11)  Uhji  UcUi  thai  ttic  iclauoit  In;  l  a  ecu  rt!>pu))!tt:  AiiU 
s  iiaulds  was  hut  clearly  rcciignisoL  1  need  scarcely  say  that, 
however  interesting  it  rai^hi  l<e  to  follow  oat  the  line*  of  inquiry 
thus  indicated,  we  cannot  attempt  it  tbia  evenii^  All  that  1 
can  da  b  to  mention  oie  or  two  recent  obtacmtiom  whtchi 
whila  the*  aa  ilU«tniiou»  atay  nciliaM  be  lafiMaDtiy 
ii0mI  to  lateiait  tm  thcaa  who  a«t  at  maMto  ihaairirfcat, 

Probabtjr  evwy  one  <•  aoqaaiated  with  some  of  the  familiar 
proofi  that  m  objeet  it  seen  for.  a  mock  longer  ftcriod  than  it  ia 
■Ctaallf  aapomd  to  triow ;  that  the  visual  reaction  lasts  much 
longer  thaa  it«  caate.  Moro  precise  obiervations  teach  us  llial 
tliia  roaponae  is  regulated  according  to  laws  which  it  has  in  com- 
mon  with  all  the  higher  function*  of  an  organism.  If,  for 
expimf'lr,  ihe  cells  in  the  brain  of  the  torpedo  are  "let  olT" — 
tbi!  i>.  livakened  by  an  external  stimulus— the  eleclrical  dis- 
charge, which,  as  in  ihf  rsne  of  vision,  follows  after  a  cert^'in 
iiiteival,  laits  a  certiiii  l  ine,  first  rapidly  increasing  to  a  mixi- 
mum  nf  intensity,  then  more  slowly  dimjnishin:;.  In  liL,e 
(ii.itiiicf,  ji  regards  the  vitual  apparatu-..  wr  hiive,  in  itie 
reap  jn»c  to  a  sudden  iiivaUon  of  the  eye  I  )  I  ii;hf,  a  rise  and  tall 
of  a  similar  character.  In  the  c^sc  if  'Air  i-;!:c;rical  organ,  and 
in  man]'  analuguu*  insiancca,  it  is  easy  to  invcitigale  tbo  lime 
'  relaiioiii  of  tho  aaeeemivo  pbaaoman*  m  aa  to  lapeeMat  thca 
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grajpbically.  Again,  it  i«  fonnd  that  in  many  physiological  re- 
acttotHr  the  period  of  ritini^  "  energy*' (a«  IIcImKoliz  called  it) 
is  followed  by  a  peti<>d  dunng  which  the  rospomling  stcociure 
ii  not  only  inactive,  but  it»  otpadty  f.>r  enrrglsing  is  so  crtm* 
pletely  lost  that  the  same  exdting  cai]se  which  a  moment  bcf«>r« 
"let  of)  "  the  characteri^tic  respitnse  is  now  without  eficCt.  A* 
regards  vision,  it  has  long  liccn  believed  that  iheae  gadernl 
characteristics  of  phynitdogical  lead  ion  have  th^ir  couoterp.trt 
in  the  visual  process,  the  mos'  striking  evidence  being  thai  in 
the  contemplation  of  a  li;;htning  ll.ish — ^ir  better,  of  an  inst.in 
laneouily  illuminated  white  disc' — the  eye  seems  to  receive  a 
double  stroke,  indicating  that,  although  the  stimulus  is  siii^^lc 
and  instantaneous,  the  resjKjnse  is  redupliciled.  Tne  most  pre- 
cise of  the  methods  we  until  la'cly  pos-'c's^'-H  for  inves'igniiMi; 
the  wax  and  wane  of  the  visual  react «  r.-  not  only  (li6fiL-iilt 
to  carry  out  but  left  a  !ar>;e  mirgin  ul  iir.ccrlainty.  It  v 
tiifcf.ii-  |nt;icularly  salisf-ictory  svhcn  M.  l?hiipcr.ticr,  <jf 
Niviii),  wiiUsc  u.erits  as  an  investigator  arc  perh.ips  less  kiw.s  n 
than  they  deserve  to  be,  devised  an  expciiment  of  extrjii.c  >im 
plici'y  which  enables  u<,  nut  only  to  otiierve,  but  to  iiifas'.i'c 
wiih  great  facility  b:>lh  phases  of  the  reaction.  It  is  diflicul'  r.. 
explain  even  the  simplest  appatniaa  without  diagraiu» ;  yoa  w  ii  I , 
however,  untlersiand  the  eaperinMftt  if  JTOO  Will  imagine  ihat  you 
areconiemplatin,:  a  di^c,  like  thoae  ordinarily  niea  for  Coloor 
miaing;  that  it  is  dividctl  bf  two  radial  line«  which  diverge 
from  each  other  at  an  angle  of  (So* ;  that  the  sector  which  these 
lines  enclose  is  white,  the  rest  black  ;  that  the  disc  rerolves 
oluwiy,  about  once  in  two  seconds.  Von  then  uee,  close  to 
Tm  •;•  edge  of  the  advancing  sector,  a  black  bar.  ffdlnwrd  b»  a 
•  c  ■  d  at  the  same  distance  from  itself  hut  much  fa:ntir.  N-»v» 
the  scientific  value  of  the  experinidit  consists  in  this  iha:  ilie 
aiigul.ir  distance  of  the  bar  from  the  b'ack  bordrr  is  in  |  r.i 
pnri  ion  the  fr!»rjii»ncy  ol  the  revolutions — the  faster  the  witter. 
I  If,  for  L\im  ill,  -.vlien  the  disc  tii^ke»  half  a  revolu  ion  111  .-s 
Sfc>ind  the  liisiancff  is  ten  degree*,  this  obviiusly  meacta  that 
when  light  bursts  inio  the  eye,  the  extinclim  faaplicas  One- 
eii;hteenth  of  a  second  .ifler  the  excitation.* 

The  fact  thus  dcinonstratetl,  that  the  visual  rotction  coive 
quent  on  an  instant ar.eoas  ilUimina'iwn  eshibits  the  abernati'ios 
1  have  <iescTibed,  ha^  cnablcil  .M.  L'h.Arpentier  to  innke  n  it 
another  f.icl  in  relation  to  the  visual  reaction  which  is.  1  ihuik, 
of  equal  importance.  In  all  the  instance*,  excepting  the  retina. 
,  in  which  the  physiological  reipon»e  to  slimulna  has  a  definite 
time4iaiitatioo,  and  in  ao  far  veieubies  ao  explosion— in  other 
word*,  io  all  the  higher  forms  of  apenlie  energy,  it  eaa  betbown 
I  expernnentally  that  the  process  i^;  prnpag^tcd  liom  the  part  firtt 
directly  acted  on  to  other  coniiuuous  parts  of  similar  endow- 
ment. Thus  in  the  simplest  of  all  known  phenomena  of  this 
kind,  the  electrical  change,  1iy  which  the  leaf  of  the  D.ana;a 
plant  responds  to  the  alightmt  touch  of  its  sen  iii^e  hairs,  i» 
peopai^alcd  from  oneiuJe  of  the  leaf  to  the  other,  so  that  in  the 
opposite  lobe  the  response  occurs  after  a  delay  wtii.  h  it  !>rt>- 
portional  tn  the  distance  lielween  the  spot  exciir  I  .i-.  i  i  ;  •  -ol 
olMCtvcd.  That  in  the  retina  there  is  also  •-uch  pn^pagaiion  has 
not  only  lieen  surmi«ed  Irom  analo,;y,  but  infcrre*!  Iroin  certain 
observed  lacts.  M.  Charpenlier  has  now  been  able  by  a  method 
which,  although  simple.  I  ui-isi  no-  attempt  todescril>r,  not  ordy 
to  prove  i<«  eviVf-rsce,  Imt  to  inca«iire  its  rale  of  progrew  over 
the  risii.xl  Iu-  -1. 

There  is  .iiiLilUcr  asj  ecl  of  tlie  i  i  .a.u  response  to  the  stitnulu* 
uf  light  which,  if  T  am  not  trespa<.sing  tc»o  iontl  on  yonr 
l>atience,  may,  I  think,  l»c  ititeres:ing  to  consider.  As  (he  re- 
lationi  between  the  sensations  of  colour  and  the  pliy«ic*l 
properties  at  the  light  which  excites  tbem,  arc  among  the  most 
ceruiin  nod  inaaaiable  in  the  whole  range  of  vital  reacinm,  11  is 
obvious  that  thagr  nSbid  as  fnitfal  a  field  for  physiolu^icai  in* 
vcatifathMi  aa  those  in  which  while  light  is  coneemed.  We  have 
I  on-one  side  physical  faets,  that  is,  wave-lengths  or  vihratbn- 
'  rates ;  ori  the  other,  facts  in  contdousnem— namely,  smsMions 
of  colour  -so  simple  that  notwithstanding  their  sn'ijeelive 
character  there  is  ni  difficulty  in  measuring  cither  their  irtensity 
or  thrir  duration.  Between  these  there  arc  linn  i<j  inHn^»,t, 
neiiher  physical  nor  psychological,  which  pass  from  the  loimcr 
to  the  latter  through  the  vlanal  apparatns  {ivtiaa,  oenw,  bnttuy. 

'  The  phtnomimm  ii  »r»n  when,   t    1   '  'ft  room,  ffie  I'Stii  a 

luimmui  •pork  is  ihrawn  on  la  a  »l>ii«  sencii  »<ih  the  aiJ  ol  ;<  «\m.iM< 
IcA.. 

•  f  har(«nlirr.  "  K'-ntitin  nsrilUlrirc  .Ic  Ij  KullK  5.ju»  Tinlt  ifr.re  ii<>  t« 
cilut  -ns  tamiDMarii,"  Anhnn  dt  I'itjml.,  suL  *«i».  l>.  J<i,  «od 
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1(  (hes«  lines  of  influence  which  internl  the  physiologi&t. 
The  siructare  of  the  visual  apparatus  aflbrds  tts  no  clues  to  (race 
there  by.  The  most  impor<,int  fact  we  know  about  them  is  that 
they  must  be  at  lra;t  three  in  number. 

It  has  been  laff 'y  ;'<-.'i:ic  1  J  y  -  snif  that  vision,  like  every  mhf  r 
ji|ieciflC  enerjjy,  Imvlh.:  I  cen  ifrjvelw.it-l  jirogrc^i.-.vi'ly,  'il  ;,_'cl^ 
were  seen  by  ihe  mosi  eicnH'it'ar)'  li>rms  of  eye  only  in  chiaros- 
curo, tiiot  ti  L'TuvarJfisonic  culuun;  were  di&lin(>ui«heiJ,  eventually 
all.  \,  r  U  hr-irirt^  it  is  40.  The  organ  which,  on  structural 
grf.umls,  ut  C'.n^  .Ut  ti:  represent  that  onii-aruit^  in  .i.-mnals  low 
in  lljs:  icalc  of  ur^aras-alion — a<,  t.g.,  in  the  CicBophoia — has 
nothing  to  lio  wiih  souml,'  but  confers  on  its  p<)»»essor  the 
power  of  jiidKif^  of  Ihe  direction  of  its  own  movements  in  the 
w^«r  in  which  it  swims,  ami  of  guiding  the«e  movemcoti 
•ocordingly.  In  the  lowest  vertebrates,  as,  t  g.,  in  ibe  dogfish. 
atdlou|;h  the  auditory  apjKirattW  it  Mch  OUMW  fiOfl^Mtfdin 
tlr«cture,  and  plainly  curresponda  with  mr  OWD,  ««  •UH  iind 
<he  particular  pan  wbicb  »  oooeeraed  In  Imriag  Mamlv  tnce- 
able.  All  that  ii  prjvided  for  i«  that  «buh  teiw^  arUdi  the 
higher  animal*  atoo  pOM««,  and  which  emhica  ihcm  tojndge 
of  the  direction  of  tneir  own  movements.  But  a  atage  higher 
in  the  vertebrate  serie*  wc  find  the  special  meeh.-intsms  by 
which  wc  onnclvcs  appreciate  sounds  beginnirg  to  ap;  car — 
not  supplanting  or  lakirg  the  place  of  the  iroprrtect  organ,  but 
added  to  it.  Ai  regards  hearing,  therefore,  a  new  function  is 
ac(]uired  without  any  transformation  or  fusion  of  the  old  into  it. 
We  ourselves  J^K>^sc^s  the  sixth  K'lue,  by  which  wc  keep  our 
balance  and  which  seiveS."**  thr»;tii  'r  t'l  n  ;!  1  i  li(j- movi  (r.i  nr-. 
It  rfsiilc^  in  the  part  of  the  iri-em  il  car  w  huli  1-  L-.-Jit-d  ituj 
libirinili  At  th,>  same  time  we  ciijoy  along  with  it  the 
f  I .s>fv->ir)}i  I).'  Ill,-  r  jchlea,  that  more  complicated  apparatus  by 
wt.icti  ^ic  .ilili  to  hear  sounds  and  to  disci iminate  their 
vi 'nation 

\>  rcj'd.ids  vi»iun,  tviJtntc  of  tlii»  tind  ii  wantin;;.  There 
is,  so  far  xs  I  know,  no  proof  that  visual  if^in,  uhii.li  are  so 
imperfect  as  to  be  iocapabte  of  distingiu.^iuu^  ihu  torros  of 
ph^Mtat  n*7  aot  be  iflieeted  differently  by  (heir  colours.  Even 
if  It  eoflld  tn  iImwd  Uial  the  least  perfect  forms  of  eye  possets 
only  the  power  of  diaetininuij^  betireeo  light  and  darkness, 
the  qiMMion  «heditr  in  oar  own  avch  •  baritF  cxltu  separately 
frav  that  of  distirgiii\biac  eoloim  la  awe  Wtttdi  eu  only  be 
wttled  by  exprnmcnt.    Aa  in  all  •emttKmt  of  coIcnit  ibe 
senmtion  of  brightness  is  mixe<),  it  is  obvious  that  one  of  the 
first  points  'o  be  iletcrmined  is  whether  the  loller  represents  a 
"specific  energy  "  or  merely  a  certain  combination  of  apDCific  ' 
energies  which  are  exctted  by  colours.    The  question  is  not  1 
whether  There  i,  vclIi  -x  ihing  aii  white  light,  but  whether  we  ' 
ptrscis  .1  !u-;>.v.vc  t.iiM'iy  by  which  we  judge  cf  light  and  shade  I 
— a  quejiion  which,  alihou;,'*i  u  p  have  <terived  otir  knowle<)ge  I 
of  it  chtelly  from  physical  rx  rrLinet.:.  is  jne  of  eye  and  brain, 
not  of  wave •Mnijih'i  or  vi'ir.Tipin-i.Tei,  anti  is  (hprefore  c'^er 
tially  j>h>  --i.>li 

There  1'  .>  (iiTiiiiui  iir-ivcrli  which  *ays,  "  bei  X.icht  nn  I  \\\\ 
Katiet)  i;rnn  "    Th-.  I.ici  whicli  this  proverb  eajitc-scs  jiiisjr.':. 
Itself  eapcrinicntully  when  a  upectnam  proiecinl  on  a  whne 
inrfaw  is  watched,  while  Ih- m-',  tiMiy  of  liic  lipli'.  i»  gradually  I 
diuiuUwd.    Asthecolourili.il.'  aisay  itii-y  tiLxijine  indistin- 
gnithftMe  as  such,  the  las',  seen  being  the  primary  t-  i  ,ir.  1 
glWD.    Illnally  thejf  also  disappear,  but  a  gray  lai  d  ol  in;hi 
■tlHtcoMiM^  of  whtdtihe  nmit  luminous  part  is  that  which 
before  was'^mn.*   Wilhiml- entering  into  detail;,  let  us  con-  , 
sider  what  thi.i  iclis  u  irf  the  epedlk  energy  i>ir  tlw  viaul 
apparatus.    Whether  or  not  the  fueaity  by  which  M  tee  stay  I 
jo  the  dark  is  one  u  hieh  we  possess  in  common  with  MiiwM  of  1 
imperfectly  developed  srisian,  theie  seems  little  dottbt  fhtt  there  I 
are  iodrviduals  of  our  r>wn  tpr?cirs  who,  in  the  fullest  sentM  of  ! 
the  expression,  have  nn  v\r  fjr  colour;  in  whom  all  colour  ! 
lente  i<  n'  .  cur  ;  persons  who  inhabit  a  world  of  gray,  seeing  all  '. 
filings  a,  th  y  might  have  done  hail  they  and  their  ancestors 
a  w.i)s  iiveil  nr>ciurnal  lives.    In  the  theory  of  colour  vision, 
as  It  1,  omniiihiy  sutcd,  o<i  lefcrenee  is  made  I0  nch  «  filoilly 
as  wc  are  n'nv  iiccnssing. 

I'rof.   Hiiiii^'.   wjjosc  observation\  ns        the  diminished 
spectrum  I  referred  to  jost  now,  who  was  among  the  first  to  I 
svhytct  the  vision  of  the  latolfy  cei4Mi>>bliiid  In  accaratc  eiam- 

'  VtTwotn.  "  nictchccwklit  o.  OlolUkawrKan."  r/la^t',  ./nA/r.,  ml, 
I  .  p.  42;;  al,u  Jill's  kmsRlws  no  tkc  Ltbjrriaiti  u  a  Same-ouaii 
*''°'  (-'"^  "Ksa  d*s  Metvaa  rcMvui."  Wiabmien,  ifca). 

»  Her.ng.  ■■  Uaicrsaclu  anits  iMsl  FarbtaUiadia,''  fJI*t^A*tk.,  vol. 
alia  ,  iSgi,  p.  ibj. 
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inatico,  is  of  opinion,  on  that  and  on  other  grounds,  that  the 
sensation  of  light  and  shade  is  a  specific  faculty.  Very  recintly 
the  same  view  has  been  a>lvncnrcf!  «m  n  wide  basis  l^>y  a  dis- 
tinguished j«ychi.'li'j;;.sr,  I'ri,!.  ttil.in^jh.iits, '  Happily,  as 
reifariH  tbe  ;uj:i;al  exiienu.tn'.il  rrsl.l'l^  reiiiting  tO  b:>th  these 
1111:11  >uti;i. L-t'.,  tli'jri-  iC'jiiis  t.i  lu:  a  C'.)ni|-!etc  cojncid'jiiCL-  (.il  <jl>' 
^','rv;ilii:ri  l>i(»!:tt^  ul.)  trve::.  »hi)  iiitciprel  iheRTi  '^iltcruiilly 
TliLis  Ihc  ri-ccn'  t  l.ili  ■r.ru  invi-ili^ili  'ii^  "f  <';ui'iirL  Ainu.-;,  - 
(with  Gcnetai  i'tiliuti.  icpic-sttiliiig  graphiii^isly  tciulis  of 
his  measurements  of  the  subjective  values  ol  the  dilfeient  f>atts 
of  the  diminiihed  spectii-m,  as  well  as  those  of  the  fully  iltu- 
ininated  spectrum  as  seen  by  the  totally  colour  blind,  are  in  the 
cloaest  accord  with  the  observations  o(  licriog,  and  have,  uiore> 
over,  been  iufaclaatiilly  confiniied  io  bub  poiau  by  the 
meisarenwnts  of  Dr.  K«nig  in  Helmholts'  laboratory  at 
Berlin.*  That  obianwra  of  sach  eminence  as  the  thice  peiaose 
'  «bo«  I  have  meatioaed,  employing  difTerent  methodsand  with 
a  different  purpose  in  view,  and  without  reference  to  each 
other's  work,  should  arrive  in  so  complicated  an  inquiry  at 
coincident  results,  augurs  will  fur  'lie  ■itie^ly  settlement  of  this 
loi>g-del>alcd  question,  j\t  j  rcscrit  ■;:c  inlerencc  SceuiS  to  be 
thai  such  a  s|>ecitic  energy  as  iiering's  theory  of  vision  postu- 
lates aclu.-illy  exi:«ts,  and  that  it  has  lor  associates  the 
colour-percriving  activiiies  of  the  vis.ra!  afp.Tr;»t!i'!,  pro 
vided  111 '.:  I tiese  are  present  ;  I'u;  ili.it  wl'riicV'.'r  trir  m'ciu;  y 
of  the  iilumiaation  is  below  the  chrumaltc  thre^it  '.  I  -  ih.1t  is, 
too  feeble  to  awaken  these  activities— or  when,  a.i  in  ilie  i>j|.illy 
colour-blind,  they  are  wanting,  it  manifests  itfclf  ini'i  Ji  i.  D.ltiiily  ; 

'if  whi'Ji  c.in  \k-  iii-nt  easily  urkilerstood  «  n  -uch  a  \vji^- 
tiicsu  M  bulk  Liicly  Irecn  suggested  in  an  ing  aijtis  pa(>er  by 
Mrs.  Ladd  Krankiio,'  that  each  of  the  clcmcnis  of  the  visual 
apparatus  is  ma<le  up  of  a  central  structure  for  the  svntation  of 
light  and  darknc-s,  with  c  llateral  appendages  for  the  s«Matioas 
of  colour— it  beio);,  of  course,  uoderstood  that  this  is  •  mere 
diegramaialie  MpseeeMaUooi  wUcbaervwao  j^poMt  beyond 
that  of  fadlitatiiig  the  cooeeption  of  the  rctativa  hetwnen  the 
aevcni  "spctific  energies." 

ExptrimtnUl  i'sfthtWgf. 

Resitting  the  temptation  to  puiSlte  tbw  inhjcet  filtthcr,  t  will 
now  ask  you  to  follow  me  into  a  region  which,  although  eioee^ 
ootmected  with  the  subjeeu  we  have  been  considering,  is  bcaet 
with  grt-rttcr  liiiiculiies— the  •■hfcct  in  wbidi,  uaderthe naasft 
of  Phy  l  ol  '^'  cii  or  Experimental  PswiHihigy,  phjwiulegietBaiMl 
psychologists  have  of  late  years  taken  a  cominoii  intcresi— a 
borderland  not  between  fact  and  fancy,  but  between  two 
methods  of  investigation  of  questions  which  are  closely  related, 
which  here,  though  they  do  not  overlap,  at  least  inlcidtgitate. 
It  is  manifest  that,  (iiiitc  irrc^pircivelv  r>f  a'»v  firrrjnnc  r  :f?c)u- 
sion  as  t'  l  the  (li'i  iTiiliTiCf  t/.  m'.i.A  :in  |iri:i;i".>r  -  1,1  wt-ncli  ;:.e 
b!o!o(;isi  I ,  accUstonK'l  1  I  t.ik'j  L-aKrii'-iiiC<-,  iiii:.':l  iiiii  I  In'  re- 
^  Milrd  as  one  of  the  "ij'ccitic  cm  r|^ii"s  '  i.i  ilic  i'^.\ni.-ni.  .md 
5li'.)ul(l  iJii  that  Rioi;iii!  I>e  iiicl-.uletl  in  tlie  -ul  jeci  niaiii.  1  of 
|itiy  .lijlony.  .\,,  howtvfr.  (  '.ir  scieiicj  ,  like  nlhcr  iicntes  is 
liiialtrii  nul  [Ui;((.-ly  by  iU  >u6)ec>  but  aImi  t>>  Ui>  iiiclUud,  it 
actually  takes  in  only  so  much  of  psychology  as  is  ei)>erimeiital. 
Thus  sensation,  altb<mgh  it  i.-<  psychological,  and  the  investi- 
i^tition  of  its  telathm  to  the  special  slractvtes  by  which  themiiid 
keepj  itself  informed ^iwhat  goes  on  in  the  outside  wortd,  have 
al  way  *  been  caneldnind  tn  he  la  the  phyeloleginel  •phenb  And 
it  is  by  anatnMtealicatnnte  idMing  10  the  nhwte  Mtnatnse 
and  10  the  tlevehipinent  of  tbe.btaia.  By  ohstrvalton  of  the  facts 
of  disease,  and,  above  all,  by  phjruotogical  eaperiment,  that 
those  changes  in  the  ganglion  cells  of  the  brain  and  spinal  cord 
which  are  the  immediate  antecedents  of  every  kind  of  bodily 
action  have  been  traced.  Between  the  two— that  is,  between 
Knaaiion  ami  the  beginning  ol  action — there  is  an  intervenitig 
region  which  the  physiologist  has  hitherto  willingly  resigned  to 
psychology,  feeling  his  incompetence  to  use  the  only  inurument 
by  which  it  can  be  eaplorci!  —  thiT  «f  intro4|iecti'j"'  Thii  c  >n- 
Slderatt  'ii  enuliles  Us  to  unileiil.in!  the  count-     liii.li  the  new 

study  (I  will  not  claim  fof  it  the  ilUe  of  a  new  science,  leganl* 
I  Khbinghaus,  "  TfanfM       RiAMMlaBs,"  MHtuhr.  /  P^'Atl..  w«l. 

v.,  tSiij,  p.  141. 

5  Alincyanil  Ktiting,  Coiour  Hbn<o»eir>',  P«fi  III.  i'ktl,  Timm,,  vol. 
tlxxxiii..  A,  jti-jt.  p  5jt- 

*  K  riijj.  ••  L'ftifTiitn  Htlliittc^imgrtti  <!ei  SperirnKtobcnbti  wrsihltJwer 
ab»  Imtt  li)lcn>ii^i,"  /itilr^ie.  -.n-  riy.hffii^^u .  &«.,  "Pasudulfl  Stt  U. 
vai>  tlcImtH>li/,  7^',  liel.-'an»lii[;c."  i:^i,  p.  ji>>. 

'  <Jhrt>(in<-  l^'lt!  K  ranlili.i,  "  Kinr  u<uc  t  hcoric  (icr  LicblaWpiadlHIsa,'' 

Ztiiutir  /ur  i'$)<hi}io(U,\o\  jr..  li.)-^,  ]>  jii;  szt       sh«  fVsmsasay 

«f  Uw  Uu  P>y<;Aat>-akal  Cungrus  in  ixtodva,  xtffa. 
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Ing  it  at  merely  3  j-arl  of  tlic  -^re.it  science  ijf  life)  hai  hitherto 
folloired,  and  why  |>hysn-j!ripists  hive  i  ccn  ur.willinp  to  enter 
on  it.  The  study  of  the  coiiiii!icaie«i  inierniil  relation*  of 
the  organism  has  afforded  ■io  miny  difficult  problems  that  the 
mo*t  ilifTicult  of  All  h«ve  l  een  ile:^fre<l ;  »o  that  although  the 
p-ycho  physical  nicth  m1  was  inilu'-  d  Ijy  E.  H.  Wther  in  the 
iniijUie  of  the  ^>jesenl  century,  by  investigationi  '  which  formed 
part  of  the  work  done  at  that  epoch  of  discovery,  and  alihouj;h 
Prof,  Wundt,  alto  a  physiologist,  hxs  taken  a  larger  share  in 
the  more  recent  development  of  the  new  ttady,  it  it  chiefly  liy 
psychologists  that  the  researches  which  have  given  to  h  its 
inporiance  as  a  new  discipline  have  been  cundticied. 

Although,  therefore,  experimental  psychology  has  tkrived  ftl 
aMboda  from  phytical  icieMe,  the  re»uli  has  been  aol  so  mndi 
that  physiologiata  ]ui«*  beeome  philatopbvn»  aa  that  phlleto- 
phera  M?e  become  experimental  ptycholcfula.  In  our  own 
Wlivenittet,  in  those  of  America,  aiid  ttill  mora  in  those  of 
Gernaany,  psychological  students  of  mature  age  are  to  he  found 
who  are  willing  to  place  themselves  In  the  dissect iog-room  side 
by  side  with  twginners  in  anatomy,  in  order  to  acquire  that 
exact  knowledge  of  the  framewoik  of  the  organism  without 
which  no  man  can  undcrstanr!  i;?  working.  Those,  therefore, 
who  are  apprehensive  lest  ;!h-  ji  i;i<  !i-.  of  mind  should  be  in- 
vaded by  the  imsaniem  lapenlia  ol  the  laboratory,  may,  I  think, 
oir.Tili-  thrill  elvc*  with  the  thought  that  the  iiiv:v!,  t>  an-  f.>r 
till-  iiii.-t  (-art  men  who  before  they  became  laKuint.  ry  wi  r'^er> 
had  .-ilt'-.i  iy  given  their  allti;ia.iice  to  philosophy  ;  ;heit  I■l:rjM)^e 
beiiij;  noi  to  relinquiili  ilt-tiiMt ivcly.  but  merely  to  Ijy  .v  dchir 
a  time,  the  wea[>llIl^  ui  rhf-  u  c  dI  w  hioh  ihrv  h:id  l<ren  iraincd, 
in  order  to  icaiii  the  uie  ut  uun>.  l  lie  mo'ive  thai  h.u  enc  our- 
aged them  has  not  been  any  hope  of  finding  an  ex|Krimental 
■olatioa  of  any  of  the  ultimate  probkois  of  philosophy,  but  the 
nmrielfam  that,  iiuuinach  aa  Ibe  relaiion  bettveen  mental  stimuli 
and  the  mental  pracaaiei  whL-h  tbcy  awaken  U  61  the  tame 
Of  Jar  with  Ul«  ftsiatJmi  fact  ween  every  Other  vital  praoea*  and  tta 
specific  determioaat,  the  only  hotre  of  aseertaitting  its  nalnre 
mu»t  lie  in  the  employment  nf  the  same  melhodaof  QiMnpaxntiTe 
measurement  which  the  biologist  U4es  for  similar  pnrpoM*.  Not 
that  there  is  necessarily  anything  scientific  in  mere  measurement, 
hot  that  measurement  aflTords  the  onlf  means  by  which  it  can  be 
determined  whether  or  not  the  same  conformity  in  the  relation 
between  stimulus  and  reaction  which  we  have  accepted  as  the 
fundanuni.1I  characteristic  of  life,  is  also  to  be  found  in  mind, 
notwnh,i,Tn.  ing  that  mental  procefse*  have  no  known  physical 
concomitaniv.  The  results  of  experimental  p«ycIio('>gy  tend  to 
show  that  1;  IS  ill,  Lind  consequently  that  m  >  ■  lii  ih'j  i)rr,ccs;ei 
in  quekiioii  are  as  truly  (aoctions  of  orgaaitm  as  the  contraction 
of  a  mu  de,  «r    tlw chu^es  pradnoad  In  the  retinal  pigment 

by  ligbt. 

I  will  make  no  attcm[  t  even  t  -  crumt-ralc  the  vj'cci.il  lines  of 
inquiry  which  during  the  list  dttAdt:  iuvo  been  cunJuckd  with 
such  vigour  in  all  parts  of  the  world,  all  of  them  traceable  to 
the  influence  of  the  Leipzig  school  ;  but  will  content  myself 
with  saying  that  the  geoeial  purpose  of  these  iavestigatton* 
has  been  to  determine  with  the  stmost  attainable  precision  the 
MMie  of  pmMeal  ndttlmiK.  Some  «f  thaae  iomitiipitioiii 
begin  with  NMw  ^mpltor  iwctiau  wiiidi  mora  «r  !«■■  ntemUo 
thoseof  an  amtoautle  meehanlam,  praecediiiig  tothow  in  wbidi 
the  reaalting  aelion  or  movement  is  modified  Djr  the  infloenoe  of 
auxiliary  or  antagonistic  conditions,  oe  changed  by  the  simul- 
taneous ur  antecedent  action  on  the  faagent  of  other  stimuli,  in 
all  of  which  cafes  the  effect  can  be  espreised  quantitatively  ; 
o'.hers  lead  to  resulit  which  do  not  so  readily  admit  of  measure- 
ment. In  pursuing  this  course  of  inquiry  the  physiolovnt  finds 
himself  as  he  proceeds  more  and  more  the  foaiij:<:  >  uf  the 
psychologist,  less  and  less  his  ttirfrier  :  for  t\hifever  advantage 
the  (ormer  may  have  in  the  meic  u^'.ni.-u:  of  '>^^erval^on,  the 
things  with  which  he  has  to  do  no  leveaied  only  to  introspec- 
tion, and  can  be  studied  only  by  methods  which  \w  nni-idi-  <if 
his  »phcre.  I  might  in  illiislr  iti  n  nf  thi<  refer  to  ni^ny  recent 
exp;iim;ntal  iCi  .-^in-JjC*.  -such,  foi  ciami  le,  as '.ho  c  liy  w  hic)i 
i:  his  at€ii  sought  to  ulil.un  cx.icl  d.it.i  .li  to  the  jdiy'ioI.jf;ip;al 
c  •ncomitants  of  |dci>ure  ;i:id  of  p.iin,  >)r  as  to  the  inllu'.nce  of 
weariness  aad  rcci^'cruli  in,  it-  ii.jdiJicrs  of  psychological  re- 
actions. Another  outwork  of  ihe  mental  citadel  which  has 
biMn  invaded  by  the  experimental  method  is  that  of  memory. 
Even  Imtc  it  can  be  shown  tlmt  10  the  comparison  of  transitory 
as  compared  with  permanent  meBory— as,  fur  example,  in  the 

■  WcUr's  rcKarclMa  wtra  pnUnbed  is  Winner'*  Hm>dmtw$»t^mk,  I 

hiok,  to  i4t4$. 
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getting  off  *iy  lieart  of  a  wholly  ttn interesting  series  of  words, 
with  >-ubs'.  jiJciii  ollivii.n  .ml  1  e.-icjuisition^thc  labour  uf 
acquiring  and  te.K  jui''"!-:  'nay  be  measttied,  and  Gonsc<)itraLly 
the  rdnitori  hetwecr.  them;  and  that  lUa  KBllo  vatlcs  aieeoidiolC 

to  n  sim|de  nuiiiericai  law. 

I  think  it  not  unlikely  that  the  only  -••:<.i.i  <if  what  I  have  sni-l 
may  In.-  lo  sucjjrsl  to  some  of  my  heai-  is  the  question,  ^^  h.^J  is 
fhe  i;»e  o.'  such  itijiiiries  '  1^  \  | 'i;l  in:  cmmI  |..\Jio'.  i^y  has,  to  t  lie 
bcil  of  niy  kciuAlcdge,  no  tei.br<acal  appUcaliou.  Tiic  untif 
satisfactory  answer  I  can  give  is  that  it  has  exercised,  and  wtll 
cxerciie  in  future,  a  helpful  intljcnce  on  the  kcieoce  o(  life. 
E«er]r  science  of  <Aiervation,  and  each  branch  of  it^  daiivca 
fniB  the  pccniiaritict  nf  its  metboda  certain  lendencict  wbi^ 
are  apl  to  psadominate  wadal]r«  We  speak  of  this  as  special  is- 
alioo,  and  are  constantly  striving  to  resist  its  inflaence.  The 
moit  !iiec««ful  way  of  doing  so  is  by  availing  ourselves  of  tisc 
countei  u  ting  influence  which  two  opposite  tendencies  mntmlly 
exercise  who  they  are  simultaneova.  lie  that  is  skilled  in  ttsw 
methods  of  introspection  naiurailf  (if  I  may  be  permitted  to  Uky 

I  so)  looks  at  the  same  thing  from  an  opposite  point  of  view  to 
that  of  the  experimenlalist.    It  is,  therefore,  good  that  tVu-  \  ^  <> 

'  slmulit 'ifi  uork  lojether  that  the  tendency  of  the  experiment - 
.-il'.il  :o  i;n:i:;inc  the  existence  of  mechanism  where  none  is 
|iriiv<  d  III  e\i>t  —of  the  psychologist  to  approach  the  phenomeiMS 
of  trir.ii  '.01  exclusively  from  the solijcctlse aide— may  nwidklly 
correct  and  assist  each  other. 

ntMaxii  and  Ckmtittaxit. 

<  ■Hi^idi-i  ir^  ihnl  every  ot-ani^n)  luu  .:  li  ivc  sprung  from  a 
uniccHular  assce^iar,  iuHic  li.nc  !huu,;lil  ihal  unless  we  arc  pre- 
I  pared  to  admit  a  deferred  epigenciis  of  mind,  we  must  look  foe- 
!  psychical  manifestations  even  among  the  lowest  animals,  and 
that  ns  in  the  inoioioon  all  the  vital  activities  nie  Mended 
together,  taiod  should  b*  present  among  them  not  merely 
potentially  bet  acttiallr,  though  in  diminished  degree. 

Sndi  *  liypotheib  Involves  nltimate  questions  whidi  it  ia 
ttdneeessary  to  enter  upon  :  it  wi'l,  however,  be  of  interest  ia 
connection  with  our  present  sut>jTCt  to  discuss  the  phcnomenn 
which  served  as  a  bavis  for  it — tho^e  which  relate  lo  what  may 
be  termed  the  Whaviojr  of  unicellular  organisms  and  of  indi- 
vidual cells,  in  so  far  as  these  last  are  capable  of  reactins;  :<y 
external  influence'.  The  observations  which  afford  u->  n  nsi 
information  are  those  in  which  the  stimuli  employed  can  be 
easily  measured,4iech  as  ekctrical  csrreals,  lighit  or  cbemieal 
agents  in  solution. 

.\  single  inst.tme,  or  at  most  mi.isl  sufTifi.  to  illuslr.ilc  lln- 

influence  of  lij;hl  in  direclinj;  1  lie  mnvcincir.s  <j\  freely  niuviiiij 
cells,  or,  a",  i:  is  termed,  i>h'jln;;i\iv.  The  r.)ddike  jurple 
organism  called  by  l^ntj^dnunn  i:.u;nnini  pHiMomtlruum,^  is 
such  a  light-lover  tli.T.  if  y  ij  )il.ii.e  ,1  i!i(i|i  ol  water  containing 
these  organisms  under  ;he  uuctuicope,  and  focus  the  smallest 
possible  beam  of  light  on  a  particular  spot  in  the  field,  the  spot 
acts  ai  a  light  trap  and  becomes  so  crowded  taith  the  little  rad> 
lets  as  loacqeiie  a  ileep  port- wine  oolottr.  If  inalced  of  maklnf 
his  trap  id  white  light,  he  proiected  ea  the  6eld  a  nictoscopic 
apcclflm*  nigelaana  foood  that  the  aodletB  showed  their  pre- 
ference for  a  spectral  celoar,  which  Is  abaorbed  when  trans- 
flUtled  through  their  bodies.  By  the  aid  of  a  light  trap  of  The 
same  kind,  the  very  well  known  spindle-shaped  and  IS.igi  H  ue 
cell  of  Kuglena  can  be  shown  to  have  a  similar  power  of  dis- 
criminating colour,  but  its  preference  is  diifercat.  This  familiar 
organism  advances  with  its  flagellum  forwards,  the  sharp  end  of 
the  spindle  haviog  a  red  or  orange  eye  point,  .\ccordingly, 
the  light  it  loves  Is  again  that  which  is  most  at>s -tlicd  — vii. , 
the  blue  of  the  spectrum  (line  I 

These  exnmplf<i  may  serve  as  an  intro  luction  lo  a  iimlar 
one  in  which  the  directing  cause  of  tMovmient  is  not  |d.\ -i^ »! 
but  chemicsl.  1  lie  spectral  light  lia|.  is  ii.e din  the  way  already 
d'-cri  ied;  ihe  organisms  to  be  ohM  tsed  .-ire  n.n  co'.oi-.red,  but 
h.Ttieria  ol  that  roinmon  sort  which  tAculy  >ejir»  igo  we  used 
to  tai;  Ji.i.ut  nir-i  itrmo,  and  which  is  recognised  as  the  ordinary 
tktcinufiinj;  cause  of  putrefaction.  These  organisms  do  not  care 
for  life,  but  are  great  oxygen-lovers.  Conseqneallyt  tf  yew 
illuminate  with  your  spectrum  a  filament  of  a  confcrvwd  afp, 
pJaeed  in  water  containing  bacteria,  the  asaimilaliea  of  oibon 
and  eonacqeent  disengagement  of  oxygen  is  most  active  in  <he 
part  of  the  filament  which  receives  the  red  rays  (B  to  C).  To 

>  tUicfauim,  "  BactciiuB  photmaMricaa,"  0»4tru*i.  P^iifl  l^- 
Vt^kl,  Ml.  vii.  a.  sdn:  Vcbcr  Lid»i-o.  Farhco^ipUM aMOcnaw 
OrgaaisnAn, /Vf e/vr'«  <l7r4,  V'l.  ■sis,  r  J'J- 


Digitized  by  Google 


Seftbmbbr  14»  1893J 


NATURE 


471 


thb  Dari.  thercrute,  where  there  n  a  duk  btod  of  altsorption, 
(be  Mclena  which  waat  oiygen  kre  attrMicd  la  cvmrds.  The 
notfre  which  bringi  them  lOKCtber  U  Iheir  dcfire  for  oxygen. 
Let  u<;  compare  other  toslaaect  In  ItUch  the  source  of  alirac- 

tiOQ  IS  [uOii,. 

The  Plasmodia  of  the  myxonijceles,  particularly  one  which 
hubecn  recently  inve«:ieate>l  by  Mr.  Arthur  Lister,'  may  be 
taken  as  a  typical  iniitattce  of  uhat  may  be  called  the  chemical 
allurement  of  living  protojitasm.  In  (his  organism,  which  in 
the  ficlive  Mate  >»  an  expansion  of  labile  living  niateiiii!,  the 
dchc.icy  of  the  reaction  is  comparable  to  that  of  the  sense  of 
smell  in  tho*e  .miniil'*  in  wSiirh  the  o'faftoty  "rgaiis  rite  aihi]  ttii 
loan  a')u:i:it  i.e.  J  J•^'.  .T^,  Ut  cisni  ,j1c,  the  o^li-i;  is  ntlra^lcl 
by  food  which  it  caiH'Ot  ."Ke,  *0  iht-  [jl.isD.Oi.iuim  uf  iiA  lU.iiiiia 
bftomc  nw  .ire,  as  if  it  smelleU  it,  iif  ibc  [  rcscriCt  of  i;s  Io  dJ  - 
a  piriiculai  Kind  of  fungus.  1  have  ii'i  ivi.igtam  ;o  cv^jlaiii 
this.  b«"  you  to  itii>(;inc  an  cs",ii\[iiiuii  of  hvin^  iiialc- 

ii.il,  tjuue  »ttu^iarclc$s,  iipreading  ilsell  iiluUij  u  wut  ^arl.icc  ; 
(hat  this  exjvantiiun  of  iran-paicnt  material  is  bounded  by  an 
irregular  coast  line  ;  and  that  tomewbcic  near  the  coast  there 
hu  uecn  placed  a  fngmcni  of  the  nalerial  on  which  the  Uad- 
hattiaiMda.  The  pTMence  of  tbie  bit  of  Sttratm  produce*  an 
cxcteBCM  at  (Im |Nwt of  the  plamodiaa  next  lo  it.  I'uwardt 
thle  cenif*  of actiniy  etnaink  of  Jinag  naterial  oonverge.  Soon 
the  afflux  leads  to  an  OHtgiowthof  the  plaiBodiBu,  which  ia  a 
few  mimites  advances  towcfdt  the  deelred  fnnmeoti  cavelopei, 
and  incorpor.itcs  it. 

M.ty  1  give  y<>u  another  exaiuplc  also  derived  from  the  phytio- 
iogy  of  plants  ?    Very  shortly  after  the  publication  of  Engel- 
roann't  i>b»ervation»  of  (he  attraction  of  bacleiia  l>y  oxygen, 
PfcfTer  made  the  remarkable  dUeovery  that  the  movements  of 
the  anthcrozoiiU  of  fern*  and  of  moties  are  guided  by  impres- 
sions derived  fr  mi  chemical  sources,  by  the  sliiirf  mr»nt  exercised 
upon  them  by  I <'t  :iiti  chi'iiiici:  ^llll^';lnL>i  m  soiulion — in  one 
of  the  instances  mtn' !■  mcii  by  s  Ji,'ar,  irj  the  o'l'icr  hy  organic 
acid.    The  method  ci,:.-.!'.'!  1  m  ia;i  .duv-in;.;  1  tic  siih^t.ince  to  be 
tested,  in  any  rK'uucJ  it!c;u;:h,  intu  .i  imnulc  cajHlhuy  lube 
close  1  .It  one  tno.  .^nd  placing;  i;  umier  the  inicroscopc  m  w.net 
inbabttcil  by  ujiUicroioids,  wliieli  ;l,ereupon  ahowcJ  their  pre- 
dilection for  the  snbslanci ,  or  tl.c  c  intrary,  by  its  elleit  on  their 
movemenli.    In  accurdaucc  with  the   principle  foih>MeJ  in 
CtperimeDial  psychology,  PfeAcr'made  it  his  object  to  l.  tei- 
nuie,  not  the  relative  effects  of  difTercnl  doses,  but  the  amadest 
pera^ible  iaereace  of  dow  which  the  oiipniiin  was  able  to 
delect,  with  thb  nmit— that,  joit  as  fa  nesaatements  of  the 
relation  beiweea  stlmaltts  and  raaetion  in  oorselna  we  fiod  that 
the  »emational  value  of  a  stinulns  depends,  not  oa  its  absolate 
iaiensity,  but  on  the  ratio  between  that  intensity  and  the  pre- 
vioai  excitation,  to  in  this  simpk»t  of  vital  reagents  the  same 
totalled  ptycbo'pbysical  law  mauifcsti  iuelf.    It  i*  not,  bow-  I 
erer,  whh  a  view  to  this  Interesting  lelatioD  dial  t  have  referred 
to  Pfeffcr's  discovery,  but  because  it  serves  as  a  centre  around 
which  other  phenomena,  observed  alike  in  plants  and  animals,  , 
have  been  grt  iipf  rl.    As  a  general  desijjnation  of  reactions  of  , 
ihii  kind  i'f  Her  devised  the  term  i  liciuutaxls,  or,       we  in 
l'nt;l.ind  prefer  to  c.iU  it,  Cliemiiil.m-,.     I'fcffL-r's  conlrivince 
for  chcmiol.n  tic  teMin^;       .  l-  irr^jwcd  fr.,:ii  itie  Ji-i'liol. jci~i>, 
who  have  loni;  uicd  it  for  the  p.ii|>o%e  of  dcter.Tiinin;;  I  he  relation 
between  a  pre.il  vaixly  of  elieniiLal   compoiimU  i.r  [irodiicfi, 
and  the  colourics:,  corpu-clts  of  the  l;Iood.    I  need.  1  am  sure, 
make  no  a[ioK,t^y  fm  ieterrinj;   to  a  (jucstien  which ,  although  | 
purely  pailiolo^icul,  li  of  very  gieit  bio)t)i;ic.n!  interest — the  1 
theory  of  the  process  by  which,  not  only  in  man,  hut  also,  as  | 
Uetschnikofl  has  strikingly  shown,  in  animals  far  down  tn  the 
scale  t&  development,  the  orgaaism  protects  itself  against  such  . 
hannftti  things  as  whether  particulate  or  aot,  are  able  to  pene- 
t  rat  e  its  framework.  Siace  Cehabeiai's  great  discoverr  in  1867 
we  have  known  ifaal  thc centiil  |»benonienon  of  what  it  termed 
by  pjiiho1i>t>istt  imfawumUiM  »  what  would  now  be  called  a 
cheuiint.ictic  one;  for  it  comisls  in  the  gathering  together,  like 
that  of  vultures  to  a  carcase,  of  those  migratory  cells  which  1 
have  their  home  in  the  blood  stream  and  in  the  lympbaiic  sys-  ' 
tern,  to  any  point  where  the  living  tiune  of  the  body  has  been 
injured  or  damaged,  as  if  the  products  of  disintCgratioD  which 
are  set  free  when  such  damsge  occnis  were  atlractiee  lo.them. 
Tha  tux  of  dmaiotazii^  therefor^  as  a  omstiineat  pheno- 

>  Usicr.  "On  tbe  riaamodiiMi  ef  MuMtmU  uMtrnkuittk/t."  Anm.iU 
^^#.'j<M  ,  No  5,  Juor,  iMS.  1 

*Ff«BiH,  Unurtmek  m.  d.  iftaa.  /wMtol^  «.  rMAvvn^  voL  L,  put  3, 
•IC|>  I 
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mcBon  of  the  prooew  of  indaNiation,  was  familiar  in  patho* 
loQT  long  before  it  was  iwdercload.  Cohnheia  biaiclf 
attribnied  it  lo  changes  in  the  channels  along  which  the  edts 

I  moved,  and  this  explanation  was  generally  accepted,  though 
soine  writets,  at  all  events,  recognised  its  incompleteness.  Bat 
no  sooner  was  Pfeffcr's  discovery  known  than  Leber,'  who  for 
years  hsd  been  working  at  the  sabject  from  the  patholegleal 
side,  at  once  saw  that  the  two  proccSMf  were  of  similar  nature. 

I  Then  follo>\ed  a  variety  of  rcscarcbei  of  great  interest,  by 
which  ^he  importance  of  chemiotaxis  in  relation  lo  the  destnic- 
liun  of  i..eai-e-pioducing  microphytes  wis  proved,  by  that  of 
l>ucliner"  ou  the  chemical  excitability  of  leucocytes  being  among 
the  most  important.  Much  di.vUi  ior.  h.ib  'jiken  place,  many 
jjresen!  are  awar?,  a5  to  ihc  Aini.l  ol  u»r.c'?rin{?  celtji,  or  leu- 
cocy'cs,  whieli  in  the  first  iiivl.uKe  ,i'.;riL^  mir;j.lii.  micro'tes, 
.in-l  how  they  ileal  with  them.  I  hc  4ue-.tnjn  is  110;  bv  any 
r.icani  dtcidec!.  It  h.i^,  lii.w<  vei,  I  veiiUie  lo  thmlr,  liccn 
conclusively  »howii  liui  the  pro4:ci.  ol  dcaliu^uos  4.  a  clicii>ital 
•ne,  that  the  deatmctive  agent  has  its  source  in  the  chemiotactic 
cell* — that  it,  celU  which  act  under  the  orders  of  chemical 
stimuli.  Two  Cambridge  observeni  Metfia.  Kanihack  and 
Hardy,*  have  lately  »bowB  thai,  in  the  parlienlariastaMewhld 
they  have  {nvettigaled.  the  cells  which  are  auHl  directly  con* 
cemcd  in  thedesiniciioo  of  aMrbi6e  hotilH,  although  diemio- 
tactic,  do  not  possess  the  power  of  incorpoiating  badlilof 
particles  of  any  other  kind.  While,  therefore,  we  matt  legaid 
the  relati  m  between  the  process  of  devitalising  and  that  of 
incorporating  as  not  yet  sufiiciently  deleroiiiied,  it  is  now  no 
longer  poosible  to  regard  the  latter  as  csseniial  to  the  Comer. 

There  seems,  therefore,  to  be  very  little  doubl  that  cheittio< 
lactic  cells  are  among  t^ie  at;cf.1«  by  which  the  human  or  ai.imal 
organism  protects  itself  uit'eclion.    There  are,  however, 

many  que>tions  connected  wjih  this  action  vihich  have  not  yet 
l>«en  antweretl.  The  first  of  these  arc  c.heaiu.il  one,  — tint  of 
the  nature  of  the  attractive  suUvtance  ami  that  of  lliu  proces,  hy 
which  the  living  catnen  of  iikfccti.in  .iic  Icstr .jyed,  AiioDltr 
]»:jint  to  be  detertntned  u  how  far  ;lie  ].ri.<scss  admits  of  ad.ipla- 
tuiii  to  ti'.e  particular  intecfion  whith  is  [TCjtnt  in  each  t.rsc. 
and  to  the  ulaic  of  halnUly  or  laimujidy  of  liic  icifccted  indi- 
vidual. The  subject  is  tlieicfore  of  great  complication,  None 
oi  the  point*  I  have  suggested  can  be  settled  by  experimenis  in 
glias  tabes  such  as  I  have  described  to  you.  These  serve  only 
as  iadicalions  of  the  ooaise  to  be  Allowed  in  nuch  mote 
complicated  and  Aficnit  investigations  ~i«bca  w«  have  to  do 
with  scute  diieases  as  they  actually  alTecl  oorselees  or  animili 
of  similar  liability  toonnelves,  and  find  ourselves  (itoe  tO  CMC 
with  the  question  of  ihctr  cansei. 

It  is  possible  tliat  many  members  of  the  Associatiofi  ar?  not 
aware  of  the  unfavourable — I  will  not  say  discreditable— j.siiiea 
that  this  country  at  present  occupies  in  relation  to  the  scientific 
study  of  this  great  subject — the  causes  and  mode  of  prevention 
of  infectious  diseases.  As  rej^ardt  administrative  efficiency  in 
matters  tc!a;:n>;  to  public  hcaU.h  England  was  at  one  time  far 
ahead  of  aii  other  o  umries,  and  still  retains  it's,  supennriiy  ; 
but  as  r<^ards  scitnli'".s.  k;;owled^e  we  aie,  iri  i!u~  s.ihjcci  a.  in 
others,  content  to  borrow  from  our  neijjh  'i-.u:*.  Ihose  who 
desire-  eiflier  .0  learn  the  methods  of  ic.seatc)i  or  lo  tarry  out 
icien'.ific  ini|uii:e5,  havetogolo  lierliri,  [o  Muincli,  to  ll.esia'j, 
or  to  the  I'.isltur  Institute  m  I'ari-,  to  obtam  what  H:i,;land 
ou^ht  long  ago  lu  have  provided,  1-ui  to  us,  from  the  i(Kcad 
of  our  race  all  over  the  world,  the  prevention  of  acuie  itifectimis 
diseases  is  more  important  ihao  lo  any  other  nation.  Ai  the 
beginning  of  thisaddress  I  urged  the  claims  of  pare  science.  If 
I  could,  I  ^hattld  led  indinedto  speak  even  more  strongly  of 
the  appUcathn  of  science  10  the  discovery  «f  th«  ciaies  of 
acttle  oitcaaat.  May  I  express  the  hope  that  dw  ^fatt  whl^ 
is  now  being  made  to  establish  ia  England  SO  jasliimtioo  for 
ihls  purpose  not  inferior  in  effideucy  to  ihoee  of  other  eovniriei, 
may  have  the  CTmpathy  of  all  prewttt  ?  And  aow  mn  I  ask 
your  attention  for  a  few  momenu  more  to  the  satject  that  more 
iuunsdiatdy  onaoernt  as  ^ 

Con<lu!WH, 

Thepur]jo^e  which  I  hai.e  h;iil  in  view  hasbcrn  t  :i  sh  >w  that 
ihcic  ii  one  principle — that  of  adapufioii  ^wljicli  ^e|  :ua1es 

>  I^hcr.  "Die  AahSufuac  im  Lmc ^ryico  am  One  dc«  Em  1  . m^i 
rei««  "  Dh  Enltigkunx  litr  KmttuitJuaji,  f  p,  iij  +'  4  Lci[  lig. 
1891. 

^  Httchncr.  "  Diechns.  RaiikaiMidwLeeceerMa.'*  Ac,  tnHntrHIk 

tfWit ,  1890,  No.  ly 

*  KaadMckaad  Har^r, "  Oa  the  ChMutcta  nd  Bdisvienr  of  the  Wen. 
diriag  CtMiof  ihi  riet,  Jwrwiltiigi  tt  Ut«  Rayl  Ssdrty,  vet  *^ 
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biology  from  ihc  exact  science^,  and  lhat  in  the  wast  field  of 
ljioli>jjical  inquiry  ihe  fi'l  ■  <■  li.iv.-  n  it  iiit.tely.  in  li.itur.il 
philosnphy,  to  inve--(i£atc  ihc  reU:iun  bciwccn  ihe  jihcaoiiicnon 
ard  the  antecedent  and  concomitant  conditions  on  which  it 
depend!*,  but  ta  possess  this  knou  ledge  in  coiutant  refexcnce  to 
the  ioterctt  of  the  orgaaim.  It  may  perhap*  be  thought  that 
tUt  my  of  putline  It  i*  too  tdeological,  and  that  in  taklng.as  it 
«ef«j  M  mj  lent  this  eveDing  m  old'fMhioiidl  *  biologist  as 
Trevinnn*.  I  am  yielding  to  o  ntragfeniw  tendener.  ll 
not  so.  \\  hat  I  have  desired  to  insitt  cn  is  that  organism  is  a 
fact  which  encounters  the  biologist  at  every  step  in  his  investi- 
gations ;  that  in  referring  it  to  any  general  hiolt^ical  principle, 
wch  as  a<)aplation,  we  arc  only  referring  it  to  itself,  not 
explaining  it  ;  that  no  explanation  will  be  attainable  unlil  the 
Condiiii>ns  of  its  coming  into  existence  can  be  subjected  to 
cxperiniental  investigation  to  as  to  correlate  them  with  those  of 
proccs  cs  in  the  non-living  world. 

Th^<'>  who  were  present  at  the  mectiif"  nfihp  rSriti*?!  Associ- 
1  li.-i  .1',  [  ivcrpool,  will  rcmembcE  '.h.it  ihcn,  .ts  wr.W  .is  .it  so.cie 
»ul  ^^-  |  i  ht  meetings,  (he  question  wheiher  liic  conditions 
ncccTvirv  f  ir  v;^h  an  inquiry  could  be  realised  was  a  burning 
one.  i  hi»  i5i  no  longer  the  rsK.  Th<>  psiient  endeavo*ir«  which 
were  made  about  that  S.nic  ;o  til  t.iin  rxpcimiciil  |inMil  "f  «  lint 
wa-i  called  .///.'.^^n«jj,  iUiivu;|;!t  they  cor.Uuteii  inaiciulJy  !o 
that  belter  knowleil^c  which  we  now  possess  of  ll:e  conditions 
of  life  of  bacteria,  failed  in  the  accomplishment  of  their  purpose. 
Theqitettim  ilill  icmaiM  imdetermined  ;  itba>,  «o  to  rpeak, 
bets  wljoBfiMd  «f w  The  only  approach  tp  It  Ucs  at  present 
in  the  investigation  of  thoae  rare  instancea  in  which,  nlthongh 
tbt  ntationt  between  a  living  organism  and  its  mvIionaMiit 
CMiet  «a  a  watch  stop^  when  it  has  not  been  woandt  Iheie 
ftttatlonscan  be  re  established— the  process  of  lifo  nawaltened 
— by  the  application  of  the  required  stimulus. 

I  was  flJso  desirous  to  illuiitraie  the  relation  between  phy<'i- 
ology  and  its  two  neighbours  oti  either  side,  natural  philosophy 
(including  chemistry)  ar.d  psychology.  As  regards  ihc  latter,  I 
ner-ri  si.frl  no'liin-  ti>  whst  tins  already  been  said.  As  ri-|;nirls 
the  (.iniiLT,  It  may  t)e  wtll  to  notice  that  although  (  hyiiijl'  i^y 
c  in  tu'Ver become  n mere  Ivranch  of  applied  pimtr'i  or  t  liemistrv, 
tl'.'jic  arc  parts  of  physiology  wheiein  thi-  ;irinci|vcs  nf  these 
sciences  may  be  applied  directly,  Thu'i,  in  tlir  lupinn;!).;  nl 
the  century.  Young  applied  his  uivcsliijuior.s  as  \m  the  m  ivc 
mcnts  of  liquids  in  a  syslcm  of  clastic  tui>e»,  liiicclly  (o  the 
phenomena  f  tin-  •  ircul Ulon  ;  and  a  century  before,  Borclli 
successfully  cxa;:iiiii.ii  uie  mechanisms  of  locomotion  and  the 
action  of  muscles,  without  reference  to  any,  excepting  me- 
chanical principles.  Similarly,  the  foandation  of  our  present 
knowledge  of  the  process  of  uirition  was  laid  in  the  fCMMchef 
of  Bidder  ind  Sehmtdt,  in  1851,  by  detefmtnatkm  of  the 
wefeht  md  compositioo  of  the  l>ody,  the  daily  gam  of  Wf^t 
bjr  Mod  or  oxygen,  the  daily  loss  by  the  respiratory  and  olher 
dncbai^es,  all  of  which  could  be  accomplished  by  chemical 
naons.  But  in  by  far  the  greater  number  of  physiological  in- 
watiptioos,  h'ltt.  methods  (the  physical  or  cfacmic.\i  anil  the 
pbjmoliggical  I  mii-:  \>t  brought  to  bear  on  the  same  i|.iis;>>in^ 
to  co-operate  for  the  elucidation  of  the  same  problem.  In  the 
restiiitheSi  for  example,  which  during  several  years  have  occu- 
pied Prof.  liohr,  <if  Crinenhai;en,  relating  to  the  exchange  of 
gases  in  respiialic  n,  lie  lii^  .-lnjun  that  lactors  purely  phy.sical 
— namely,  !!)e  |::\in.il  prts-.ares  of  oxygen  and  carhnn  dimiile 
ir\  the  !p1;e  1  1  will  h  11  11V5  through  the  pulmon.iry  cai  illarifs — 
art-,  :-<!  'i>  ^i'r-i'.,  inte:  fcicil  »  ilh  in  ihcir  action  by  ilii.-  "  ^i■^^■il:c 
erieij;y  '  '.f  tlu-  imlniniiary  li-^uu.  in  Midi  .1  way. as  tii  render 
•his  lunihinienl.a;  jirncj  s,  which,  si&ce  l.-ivni^icr,  ha,  lusily 
Vift  n  r';.;.irileil  cnt-  if  ;hi  most  irojHSt'.itil  m  |  hysi  jliii;y, 
mukli  uiucc  cuui^hcaied  lhau  we  for  a  lung  liiiie  :>u(ipu«cU  it  lu 
be.  In  like  manner  lleidenhain  has  proved  that  the  process  of 
lymphatic  ahsurption,  which  before  we  regarded  as  dependent 
on  pofdy  awchmicnl  cwuca— 1.<.  differences  of  prewHie— i* 
in  firmt  Bnatre  dne  Co  the  «peei6c  energy  of  cells,  nod  lint  la 
trnnout  proemct  of  Moeiioa  the  priaclpal  part  b  not,  m  we 
weie  Inatned  net  maox  ycoi«  ofio  lo  wliiw,  altritmtabte  to 
liquid  diilasion,  but  to  the  same  agency.  I  wish  that  there  had 
been  time  lo  have  told  you  sonietbing  of  the  di>eoveries  which 
have  been  made  in  this  particular  field  by  Mr.  Langley,  who 
has  made  the  subject  of^  "  specific  energy  "  of  secreting  cells 
hit  own.  It  is  in  invetligalions  of  this  kind,  of  which  any 
number  of  examples  could  be  given,  in  which  vital  reactions 
Bit  tiwBMelves up  with  ;  !  ys^ci:  >;^!  chenicaioaesaoiattaueiy 
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I  that  it  is  difficult  to  ilraw  the  lire   between  (hem,  that  ibc 
jiliysuilfi^'  1   iici:vr-s  niobt   aiil   In  111   whalocr  chemical  wnSf 
phyiiical  traiciii^  Le  m^y  be  fortuoalc  cnuu^h  to  possess- 
There  is,  therefore,  no  doubt  as  lo  the  advantages  whict» 
physiology  derives  from  the  exact  cciences.    It  could  scarcdjT 
be  averred  timl  thqr  »a«M  bencitin  earthing  like  tbemene 
degree  fron  cfairr  tneailioB  with  the  tdnce  or  Me.  Never- 
theless, there  are  some  poittls  is  rcapect  of  which  tlwl  ■dmee' 
may  have  usefully  contribnied  lo  the  advancement  of  pb7>i«s  «r 
of  chemistry.    The  ditcovcry  of  Graham  as  to  the  chararteinof 
colloid  substances,  and  as  to  the  diffusion  of  bodies  in  solntioil 
'  through  membranes,  would  never  have  beca  made  had  not 
I  Graham  "ploughed,"  so  to  speali,  '* with  onr  faeifrr. "  The 
i  relations  of  certain  colouring  matteis  to  oxygen  and  carbon 
I  dioxide  would  have  been  unknown,  had  no  experiments  been 
made  on  the  re-sf  ir.\!inn  <if  nnin  ii's  futil  thf  a-r-imilalivc  process 
I  in  plants;  am',  sir.'.il.Ttly,  tlie  vnit  .nouicnt  i../  knowledge  which 
relates  to  the  chemical  aciiun  of  fernieuls  must  becL-iimed  as  of 
j  physiological  oii|>in.    So  also  there  are  method^,  both  physical 
'  and  chemical,  which  wcie  originally  drv-s^i!  (it  {■h'.siolrifnraJ 
'  purposes.    Thus  ihc  ridh-id  by  which  mc-icoi  •  h  ■l;'':  1 1  [  hTo- 
mena  arc  Cfiniir.uisuily  recorded  f»raj>hiciiiiy,  1 't ]).■  innitij  from 
ifmt  ttsed  by  I.n  Ui^  ;  l.'".-,;'  in  I.;--  "  Researches  on  it-c  Circu- 
lation" ;  the  nicrcnrial  (  unip,  irtveiited  by  l.othiii  .NUytfr,  was 
perfected  in  the  i  hy  iiil'>iiical  laboratories  of  Bonn  and  Leip- 
zig ;  the  rendering  the  galvanometer  needle  aperiodic  by 
damning  was  lint  lenliied  by  du  lii>is.Keyrooi>d— ia  iXk  m 
whin  coat  inventlaB  wai  prompted  by  the  requiremtBta  of 
phnMogkal  rewwch. 

Let  WM  eonelndc  with  one  OMre  instance  of  a  dilTmnt  Ittud^ 
which  majr  serve  to  ahowhow,  peihapi,  the  wonderful  ingenuity 
of  contrivance  which  is  dnpleyed  in  certain  organised  structures 
I  — the  eyr,  the  ear,  or  the  Oitgan  of  voice — may  be  of  no  less 
interest  to  (he  physicist  than  lo  the  phytiolegisl.  (ohannes 
Midler,  as  is  well  known,  explainetl  the  compound  eye  of 
insects  on  the  theory  (hat  an  erect  picture  is  foimnl  on  the 
:  convex  retina  by  the  cr^nihination  of  pencils  of  light,  received 
from  different  jurts  ot'  ihc  visual  field  through  the  eyelets  (om- 
sna'idii-i}  rflici  -t  ti  so  them.    Years  afierwaids  it  «t  as  shown  that 
rn  c.acli  tyrlei   xa  image  is  formed  which  is  reversed.  Con- 
s'. iHiently,  ihr  nitisoic  theory  of  Muller  was  for  a  long  period 
iliscinliif!  on  the  ^;rrnim!  that  an  erect  picture  could  not  be 
maUe  up  ol  "  ni>snlf  fhiM  n  "  iro»i;e«.    Lately  the  sul'iect  has 
been  reinvesiij^.aleil,  with  'he  r'.-nlt  that  the  mosaic  tl-^-ory  h:w 
regained  its  autlioiity.    lUui,  liikuci'  has  proved  photographi- 
cally that  behind  each  part  of  the  inseci't  eye  an  erect  picture 
is  formed  uf  the  objects  towards  which  il  is  directed.  There  ia, 
'tilcnfiM*,  «o  longer  any  diffcnhy  in  uadtaMaadinc  haw  Ae 
whole  mM  «f  vfimi  ia  mmwad  oat  at  ooniiiieBlfy  as  it  It 
imaged  oa  aw  OTO  ntliia,  win  the  diierrnee,  of  oomev,  that 
I  the  pictvre  is  meet.   Bat  bdind  this  (act  tics  a  phjiikat  4|nc^ 
j  tion— that  of  the  relation  between  the  erect  piCtOt*  wUch  la 
I  plioiographed  and  the  optical  structure  of  the  Ctystal  Coacs 
'  which  produce  it— a  oucation  wiiidi,  alihongfa  we  onaaot  nmr 
{  enter  apoa  it,  b  ()nKe  as  telefeallng  as  the  pbyaiologienl 

OSM. 

With  Ibis  history  of  a  thiory  which,  after  having  been  for 
thirty  years  disbelieved,  has  been  rein  t a;?  !  by  the  frirtunate 
combination  of  roelhuis  liciiveil  (r  un  t!  'j  t«-i  icirnct  s,  I  will 
concludes.  It  may  «ervr  to  liiow  hnw,  ihougli  physiolngy  can 
never  bcc  iuL-  a  p.art  of  natural  philosophy,  the  questions  we 
have  til  with  art-  cjgiiate.  Without  forgetting  that  every 
plieni>nicnc:i  hab  to  regarded  with  reference  to  its  nseful 
pur{  n^r  in  the  oif;a::i~:K,  the  aim  of  the  physiologist  is  not  to 
inquire  into  rinni  <.aii:<es,  but  tO  investigate  proiMSCia  Hit 
quciUCT  li  ever  llow,  lalhct  than  Why. 

May  I  illustrate  this  by  a  simple,  perhaps  too  trivial,  ttory.whieh 
derives  Its  interest  from  its  having  been  told  of  tlie  childhood  of 
one  of  the  gKmeM  aaianil  philoMphtta  of  Oc  prcaaat  essiaiy  ?* 
Ha  was  eica  than  poeMswd  by  that  hnatlable  cnriouiy  wUch  b 
the  lint  qaality  of  the  iawtignlor  %  and  it  is  related  of  him  that 
Ua  baMtoal  qae»tion  was  "  What  is  lite  ^  of  it  ?  '  and  if  the 
I  answer  was  ansatisfactory,  "  What  is  ti»e  patticular  go  Of  it?" 
That  North  Country  boy  became  I'rof  Clerk  MminclL  The 
qaestions  he  mkcd  areuoee  which  in  onr  vatioas  wqyt  mt  nte 
all  tiyiag  lo  aaswer. 

I  Bsae*,  "FHo  Phj  rialggfa  dw  betalMsa  Aagm  ten  MMkmn  n. 
vteten,"  Laipiig,  tSii.  _ 
«  '  iibor  CI«*L  MamoaU  "{(^witkeUaad  CmmmX  *■  at. 
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SECTiOV  A. 

MATllKMAIICS  AMI  PHYSICS. 

OPKWiWG  AODKUi  vt  R.  T.  Glazimook,  M.A.,  P.R.S., 
PitfsiOBXT  OF  THS  Swrrioy. 

Bkvokx dooUnit wilhihe >ttlii«et which  I  hope  to  btin;;  lo 
ymor  nniioe  this  marning,  I  wim  to  expm*  ny  drep  rrcrct  for 
the  cireamttBcn  which  have  pfeventcd  Prof.  Clifton,  who  had  ' 
ftcceptcd  the  nominaiion  of  the  Conncilt  from  being  your  Prnd*  j 
dont  tbia  year.  [ 

It  WWipCCtaliy  fining;  th.it  he  who  has  doni:  so  much  for  thtc 
-CoUm^  and  particulariy  for  tbi«  hihura'ury  in  uhich  hc  meet, 
tbould  laVeihe  ciiair  a'  Nottingham.  The  occ.i-iixi'i  on  which  I 
we  see  him  are  all  too  scKlom  ,  ami  we  who  c  >mc  frcrjutnlly  to 
theic  mcclinys  were  t mkiii);  (oruanl  to  help  nn'i  encour-itje- 
ment  in  our  work,  derived  from  his  wide  expcTicncc.  Voa 
would  de!ire,  I  ftvl  >uie,  ili.i!  I  »li;iuM  ci>iivey  to  him  ih-j  expies- 
siani  of  your  sympiihy.  For  myself  I  mus.t  a-k  that  you  will 
pA»s  a  lenient  jiiil;;i>i<;nl  on  my  tifiuli  to  fill  lit*  place 

Let  me  conimeiioe,  then,  with  a  brief  retrospect  of  the  pa«l 
year  and  the  cven'.s  rtSich  concern  our  .Section. 

From  the  (lavs  of  (_i  Uileo  ihc  (our  s.ilclliirs  of  Jupiter  have 
been  ot  jecls  <  I  interest  to  the  astronomrr.  Thtir  exisiencc  was 
one  of  the  eailie-^l  of  lt>e  diicovcnes  of  Ihe  (clcscope  ;  ihrv 
proved  conclusively  that  all  (he  bodies  of  the  sohr  .system  did 
not  move  rottnd  the  e«nh.  The  year  which  has  (uu^d  ^ince 
<mr  taatneetinsliiaienaraiilefoi  tUediscnvcryofa&irtbiaieilite.  ' 
It  is  a  year  lodar  ^Septemfwr  13-14,  189^)  tiaoe  Prof.  Bir* 
mrd  eonvinord  l)iro»clf  that  he  had  <een  with  the  ^reai 
tdescope  of  the  Lick  Ohaervaiory  (hii  new  membor  of  our  sys 
tem  as  a  Ktarof  the  ihiiiL-eiiili  tna;;niiude,  rcvoltrinc  ravnd  the  1 

pianet  in  II  boiMs  $7  minutes  33  ^ccordt.i 

The  conlcTcnceoa  eltctfical  otandiiKl  .  held  at  our  meelinR 
last  year,  has        imponant  results.    The  rr»olutloi)s  adopted 
at  t^linliu'gh  were  communicated  lo  the  Standards  Committee  | 
of   th?   Hoard  <if  I  ra  Ir.    A  siipplcmciiiary  report  atorptinjt  I 
these  res  jiiitiiins  was  a^jreed  lo  l)y  lliai  Committee  (Vovtmhcr  I 
29,  18921,  and    prcstti icd  to  the  Piesidcn'  of  the  Hoard  of  I 
Trade.  The  dchnilions  c  )iil:iincd  in  this  repoit  will  lie  made  the 
basi»  of  li't;««lation  ih  <"i^lii>ut  the  woiM.    They  have  been  ' 
accepted  l>v  Kr.ince,  </;rmitiy,  .\u-uia,  and  Italy.    Tue  con- 
gress ill  <:ii.  .V'     wlii  li  hisj  isi  been  held,  has  laiiftcd  (hc-n, 
and  ihui  wi.  uj.iy  vlann  tlial  your  Committee,  co  operaiitlj{  with  1 
the  leaders  of  p!>ysit.al  >c  cnce  in  other  laniN,  hat  seCMed  inter*  I 
national  agrcenu-nt  on  liioe  futidjroenlal  jioin's.  I 

Amon)>  the  idivsitil  papen  of  the  year  I  would  mention  a 
few  as  specudy  calling  lur  notice.  Mr.  E.  IL  Ctl/iitb^'i•  te- 
iIet«iaBinalion  of  the  valae  of  the  meohanicai  equivalent  of  heat 
lias  jini  been  |'iitali>lied  Ttnm.  vol.  clazziv.},  and  is  a 

flMonaMntat  work.    With  antiring  ena^  and  great  ability  h'; 
straggled  for  five  years  against  ihe  dflBcutliea  of  Ms  (a«k,  and  > 
{us  produce  1  rrsnit*  which,  with  the  exeepliaa  of  one  group  of  i 
expoimenis,  (ionot  dillitr  liy  more  than  I  part  in  10,000  ;  while 
the  resttUs  of  that  one  excepted  uroup  dlfTer  from  the  Dcao 
only  l»y  1  \ax\  in  4000. 

The  number  of  cTgi  of  work  rcinired  to  raise  one  gramme 
of  water  r  C.  at  15' C.  is  419S  v  to'.    Kxpreased  iu  foot-  I 
pounds  ami  F.ihr.rnlicil  dc^jrccs,  (lie  value  of  J  is  779  97.  The 
value  obtained  by  Joule  from  Ins  experiments  on  the  (iiclion  of 
water,  when  corrected  in  iSSo  by  K4>'Arlan<l  <o  as  to  reduce  his  j 
readiogsto  the  air  ihei  tn  >tiieter,  i-  7785  at  12  7  C.  Tne  result 
at  this  lem|i«ralure  of  Rowlnnil'j.  otwn  valu  ihle  research  i>  7801.  ' 
Another  -ati  '  t     ■  y  luicorae  i>'  M  •  '  <i  lilths's  work  is  the  very 
exact  accoidiUKc  trciwecn  the  scale  oiieuipeTauireas  deierinined 
by  the  comparison  ol  liis  plaiioum  thcrni  )  ti.  t  r  with  the  air  | 
thcrraometer,  uliich  was  made  by  Caikniarand  him»eif  in  . 
1S90,  and  (fast  of  the  nitragien  therBomcter  of  th«  Boraaa  i 
tnicmational  at  Sevres.  I 

Another  gireat  work  now  happily  coaiplete  is  Ronlnnd's  i 
*'Tahle  of  StasdaidWave-lenglhi  JA^,  July,  1893).  | 

Nearly  a  ihonsand  lines  h.i«a  been  iMasmd  with  the  skill  and 
accuracy  for  which  Rowland  baa  madA  Mnsdr  famua ;  and  . 
in  this  table  we  siee  the  rcsiiits  aciUcMd  by  tbn  genius  which  < 
designed  the  concave  grating  and  thiC  Ottidianiad  ingaaaiiy 
vhicn  oomrived  tlie  almost  perfaet  scraw. 

Those  of  OS  who  haw  seen  Mr.  tSigg«'s  woaderfal  photo' 

lilts,  b>w«vcr,  i«hni  iSc  air  was  very  clt^r,  il  wm  OMitc  easy.**— JtATtrafc. 

riwsbwjo,  ... 
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graphs  of  the  solar  speclnim,  taken  with  a  Rcwiind  grating, 

will  rejoice  lo  know  that  his  map  also  is  now  finisbei*. 

Lord  Rayleigh's  paper  on  "  I  he  Intensity  of  I.'ghl  retlecied 
from  Water  and  Mercury  at  nearly  [  erpendicidiir  iuciilenee." 
[f'ka.  ,  O  ;i  ober,  1S92),  com'  iin  ,  with  the  ex)icrinicnts  nn 
rLfltxion  friim  lirjMid  surfaces  m  iiie  neif;hlHiijilii ml  of  ihe 
polituinjj  anj{ic  { /')//  Mai;  ,  January,  1 892),  eslalibOi  s  ie<ulliiof 
the  ulni'ist  importance  to  iiptical  theory.  "  Tl^rc  is  |pu>,"  Lord 
kayleiuh  coticlude«,  "no  experimtnlal  evidence  a^jiirjst  the 
tt^urous  ap]>l<ca'io-i  of  Fresnel  >  formulx  -  fur  llic  itllexius  of 
polsrisied  ii^hi  — "10  ihe  ideaUa^e  of  an  abrupt  iraasition 
iMtarcen  two  uuifuiro  transparent  media." 

Prof.  D.-war  has.  dUring  the  year,  conliMed  bis  esperhncwis 
on  the  li<)ticCieiion  of  oxygco  and  nitrogen  on  a  Tar^e  tanl*. 
To  a  physicist  perhaps  ihe  most  important  r  silisoi  the  ra< 
search  are  the  discovery  of  the  magnetic  p'opeiiies  of  liquid 
oxygen,  and  the  proof  of  the  fact  that  the  resistant  '  ol'ceriain 
pure  metals  vanishes  at  abiohite  xero  (/H/V.  .lAji,  ,  <>ctob«r, 
1H92)  Tiie  l.nst  discover)-  it  bomc  Ottt  by  Glifttha  and 
Callcndar''.  experiments  with  ibeir  pialinnm  themomelcrs 
(/^i/V.  .1//.'.  b  cenitwr,  1S92) 

Mr.  Williams  ,  aMic'e  on  "  The  Relation  of  the  Dimen- 
sions of  riiysical  i^uanti.i-*  to  Direclions   in   Space  '  (/^kr/. 
d/.i;-.,  .Sep'cmbor,  1892;  has  led  to  an  interesting  discuMioni. 
.Some  of  ids  deductions  will  be  nmiccd  later. 

Tiie  tille-patjc  of  the  first  edition  of  Max"tli  -  '  I  .  ..iti- 
city  and  Mapnctism  "  bears  the  date  1873.  This  \e:ii,  li>93, 
wc  Welcome  a  far.'.  <-  l.ii  in,  edited  by  Maxwell's  disiirKiiished 
success-ir,  and  eiiritiicd  by  a  supplementary  volume,  m  wKich 
I'rof.  J.  J,  Thoniion  describe*  some  of  the  advances  m.ade  by 
elec:iical  science  in  the  last  twenty  yearn.  The  ssubjcct  raatler 
of  this  volame  might  well  servo  aa  a  lest  for  a  PrcsideMial 
Address. 

Tiic  choice  of  »  anlriect  on  which  to  speak  to-day  bosbaan 
ni>  ea-y  tsik.  Tlw  ficMof  phystc*  and  m-ubemaiics  ls»«ida 
oMfc  There  is  ono  mailer,  however,  to  which  for  a  few  miMies 
I  sbouM  like  lo  eall  yonr  attention,  inadeqnaiely  ihonsb  it  he, 
Opiioai  ihoovics  havr,  since  the  year  1876,  when  I  fus'  read  Sir 
Geoige  Stoke»'«  "  Kepon  on  Double  Rel'iaclioii  "  (lliilisb 
AtWCiation  Report,  |86j),  hid  a  s,x;ciat  interest  for-  uir,  ami  I 
think  the  time  ha-  come  when  we  may  with  .idvantage  review 
our  po«i(ion  wi.h  rejjard  10  ilirm.  and  sum  up  our  kno>»lt;<tge.' 

fhit  I'K*''  '••  propagated  by  an  undulatory  molion  through 
a  medium  which  we  call  the  ether  is  now  an  c-tablisher.'  f.sri. 
although  we  know  but  lilllc  of  the  nature  or  cnnsiiiniioii  .n  the 
ether.  The  history  of  this  imdulalory  ihcorT  is  full  ot  inieresl, 
and  ha«,  it  appears  i'  m--,  u  iis  earlier  si n;.  1  -  en  not  ijuite 
clearly  apprehended.  I  wo  theories  have  Iwii  |irop..sed  to 
account  b^r  optical  phenomena.  Pescarits  wasilieau  '.<ii  of 
I  he  one.  the  emi-sion  theory.  Ho<ikr,  though  hi*  wvti.  wtts 
vrry  in  :  n;ilr  r-,  w.iii  the  founder  of  the  undiilaioiy  I heon.  In 
■iu  '  M.ctJ^r.ijilua,  "  1664,  page  56.  he  aN*«its  th.it  li.ht  is  a 
ipiick  anil  short  vihiaiory  m<iiion,  "propagated  every  way 
through  an  homugeneoss  medium  by  direct  or  siraigtH  Unas 
ex-ended  ev«ry  wsf  like  rsfalroa  tbo  «entieof  a  aplMNb  .  .  . 
kvery  pulio  or  lUMion  of  lb*  inmiflotts  body  will  genssal*  n 
sphere  which  viM  oontinMlhr  intwase  and  lerow  Itiggrr,  jnst 
aftar  the  tame  manner,  though  in  'elini«ely  swifter,  as  the  wave* 
or  rings  on  the  surface  do  swell  into  l>igger  and  bigger  circles 
about  a  poiAt  on  it  "  ;  and  he  gives  en  thiN  liypothoi-ian  aceouat 
of  rcfleaion,  refracii  m.  dispersion,  and  the  colours  of  (bia 
piale*.  In  thi.-  uum;  vi'.ru,  page  58,  he  descrities  aneaywi* 
ment  practically  Identical  n  Ui  V-wion's  famous  prism  exfieri* 
roeni,  puWi-.hed  in  1672.  li  .  n-  used  lor  a  pn^  n  a  glasn 
vcis  -l  nbir.i;  ft-H  ir»fu;,  'ilii-it  w iib  wa'er,  and  inclined  BO 

till'  ilif  -tiri:.  ray-  mi^;!.!  c-nlri  .  .'n|ii|U';lv  i"l  (he  upper  surface 
and  ir.^vcrsf  llic  water.  "  The  tup  sutiace  is  Ci»vered  by  ad 
o.iacous  .  .(iy,  all  but  a  hole  through  which  the  s-,;r,  -  Lcims  are 
sufTetni  In  |i;s»  into  the  water,  »r.d  nre  tdi^reby  reirac<ed  "  to 
the      itii-n  o'  -iit-  "ii^ainsi  **hic':i  |iirt  if  a  paper  li«  cx- 

l><ii(li-.|  .III  il'.f  (luisi.'.t;  -.herH!  will  apfiua;  all  (he  colours  of  the 
rairili  .A-  lr.il  'lure  will  be  genetaleil  the  two  principal 
csilourii,  icaikt  and  blue,  with  all  the  intermediate  ones  wlticb 
anse  from  the  com  pes  i  ion  an'i  dilisting  of  these  I  WD."  BM 
Hvoke  could  make  no  u*o  of  his  own  observation  ;  b*  at- 
leaiptedtoantMtMMiMafsma  it  hb  own  theory  ofcolou  s,  and 

'  Tbi,  ^ddrcsk  wj»  !n  ihe  primer's  Sandi  when  I  .nx  Sir  (■•roT,!t  .Stukrk's 
f.a[iff  on  ••  I  he  Lviiomifer  nis  r<h-f."  N'  sti  hk  Ju.y  .-7.  II  i  l  1  iiilowtl 
tlui  k  >  greal  a  ni««tcr  iff  my  •  il>>esa  (isJ  li^U  wiib  n  90  'a-ei) .  *ny  chM€9 
arighr       bamdifinM* ;  uadsr  tlwdMMMMMas  it  was  tee  lata  ledwaw. 
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wmlc  pnre  nontrnM  in  tlw  tXoimf^  \  ud  ibovcli  his  writinip 
coBtnii  <>ie  germ  of  ihe  theory*  «d  in  ilie  liciM  of  Anr  pmcat 
knowledge  it  icenw  pontble  ihtt  he  unaentood  it  more 
tborooghty  than  hit  oontemporjirin  believed,  jret  hit  reitwninK 
it  »o  utirtly  vafstteftod  nonui^faoory  ih:it  there  is  li(tl«  c;roun  ! 
for  surpri>e  thai  h«  ooavlnecd  but  few  of  i(»  tnilb. 

And  then  came  Newt'  H.  It  it  claimed  for  him,  aod  (hat 
with  Ju^ticf,  iliAi  he  wns  t  he  tfue  founder  of  (heemlMion  theory. 
In  Descartes.'  han<U  it  was  a  vague  hypothesis.  Newton  de- 
duced fr.im  It  by  riyid  reasoning  the  law»  of  reflsxion  and  re- 
fraction ;  he  Bpi^licd  It  wifh  wnr5'1ro>i<  irnjj-frai'y  \n  »«Tt;)Iijn  Mi*? 

colour*  of  ihin  ami  uf  ll.n  k  •ll:l■r^  .-iml  idr  J'lir  -."incnil  <llrt>LiC- 

tion,  lh(Hi^;h  in  <!o-nR  lliix  he  had  lo  ^vi;  ;.r  :i  liiini^m 
which  he  roust  have  felt  to  lie  alrookt  iiii;  'S.ililo  ;  1  n.cthani  m 
whkh  in  time,  a>  it  wnt  applied  10  t-^plnin  .I'htr  mi  l  :i  ir.- 
complex  phenomena,  became  so  tl.il  or.iic  ih^i,  jii  i!ic  wr.r.ls  nf 
Verdet,  refeiring  to  a  |  eriod  cne  hundred  years  laier,  "ail  that 
is  necessary  to  overturn  this  iabofloaa  Maflblding  b  U>  lioolc  tt 
it  and  try  to  undentand  it." 

Bnt  thoDKh  Newton  nwy  with  jniUee  he  called  the  foonder 
of  fhn  tnuMion  theory,  it  b  a»]n«t  to  itl»  men  Dry  to  Mate  that 
he  aeecptcd  ii  at  Ki*iag  a  fall  end  Htiifacloiy  account  of  optica 
at  dunr  were  known  to  him.  When  he  fir«  began  hii  optical 
work  he  realised  that  fnci.t  and  mcatnrementt  were  needed,  and 
hit  object  K3<>  to  furniih  the  factt.  He  may  have  known  of 
Hookc's  theories.  'I'he  copy  of  the  "  Micrographia"  now  at 
Trinity  Coll«;j;c  wa*  in  the  Library  while  New  inn  wa»  working 
with  bis  prism  In  rooms  in  collei;r,  and  may  have  ber n  f<in- 
suited  by  him.  An  early  nole-book  of  his  contains  quo'  -iin  r.* 
from  it.  Slill  there  was  nolhtn;;  in  the  ;hci-»r!cs  but  hypotheses 
unsappoilcd  by  facts,  and  ttit'sc  wijull  iiavc  no  charm  for 
Newton.  The  hypotheses  in  the  main  are  right.  Li^ht  \%  due 
to  wave  motion  in  an  all-pervading  ether  ;  the  principle  of 
inteifcrtii«:«,  vai^iiely  foreshadowed  by  Ifoc^V?  (*'  MifTf>- 
graphia,"  p.  06',  w.i^  r  nc  which  a  century  I.tIci  wms  to  rcmnvc 
the  one  dl(nLu;i  y  wlitch  Newton  fMt.  For  llu  n-  w.is  unc  lact 
which  H<,"'u<;  .  I  lieory  could  rrn:  ihcti  e\pl-iin,  nml  till  ihnt  tx- 
plaoation  wux  given  the  theoiy  qiuvI  he  rcjcctcU  ;  ihc  ic^t  was 
cnicial,  the  answer  was  decisive. 

NewtoB  tells  us  repeatedly  what  the  difCculty  was.  In  reply 
ton  oUiciMn  of  Hooke^i  in  tdfa)  he  writes :  "  Kor  to  me  the 
fondamental  intifMHiliaB  Itielf  aeenn  IfltnoidUe,  namehr,  that 
the  waves  of  vibrations  ofunr  ItaU  eaa,  ulce  the  mys  ol^  light, 
Ik  propaf^ted  In  ttrateht  Iraes  wllhont  eonthiml  and  very  es- 
travagaat  spreading;  and  bending  into  the  qnietoent  oedium 
where  they  are  terminated  by  it.  I  miitake  i(  there  l>e  not 
both  experiment  and  demonstration  to  the  oontmry.  .  .  .  For 
U  teems  impossible  that  any  of  those  motions  or  preiiiont  can 
be  propagated  In  straight  lines  without  the  like  spreading  every 
way  into  the  shadowed  medium." 

Nor  wa4  there  anything  in  the  crintrover^y  with  llooke, 
which  took  place  about  1675,  to  sliakc  ihii  !>L'Iii;r  llooke  had 
read  his  pnpf  i!<'!ctiWr»(»  hj*  dwcfivcry  nf  <ltttr;iriion  Tie  had 
annonacc'l  w  \.v,o  )c:irs  e;irlicr,  an4  it.-jrc  is  n  i  dou!/  111  my 
mind  that  this  was  an  nii^in.il  iliicuvciy,  and  not,  ns  Newton 
teemed  to  imply  soon  ulti-r,  i.ikcn  from  ( inm  ilili ;  but  his  paper 
does  not  remove  the  il.tliculiy.  Ai cor.iinf;ly  we  lind  in  (he 
"Principia"  Nc«iiin'>  .Tilcmjilcil  (iro.if  liii.  ii.  prop.  42:  lh.it 
"motus  omnis  per  lluiduui  propo^atui  liivcigit  a  recto  (ramlte 
in  spatia  immota" — a  demonstration  which  has  eeorinced  hot 
few  and  I  saves  the  onestion  unsolved  at  before. 

AmIa,  In  169a  flnyeenepablished  his  pcni  **Tnitd  de  la 
Lnauiie,"  written  in  1678.  Rnygent  had  clatter  views  than 
Mnokn  on  nil  he  wrote ;  nmny  of  his  deaonslinlianB  any  he 
gim  new  ns  completely  utitMctory,  but  on  the  Mtectmel 
■alter  he  was  fatally  weak,  lie,  rather  than  Hookt^istlie 
Itne  founder  of  (he  undulatory  theory,  for  he  showed  what  it 
vmid  do  if  i(  coufd  but  explain  the  rectilinear  propagation. 
The  reasoning  o!  liit  hititr  part  of  lluygens's  fir«t  chapter  be- 
comes forcible  enough  when  viewe<l  in  the  light  of  the  principle 
of  interference  enunciated  by  Voung,  November  12,  (8ot,  and 
developed,  independently  of  SHurtt;,  tsy  V>r"<.net  in  Vi is  great 
memoir  on  "  I>iffrac(iun  "  in  iSi^  ,  Ihu  wiihou:  thi~  .aid  it  was 
not  possible  for  Hiiyfji-tH  *  .irLjumcnl*  to  c  nviiin-  NL-w  t  un.  .irnl  ' 
hence  in  the  "iifjticks"  imd  cin  ,  1717.  he  wmic  the  cele- 
brated Query  2i> ;  •' Are  not  all  hypiithr^rs  crrontvu*  111  whicli  i 
light  IS  supposed  to  consist  in  pressure  or  motion  propagated 
throu^;h  .-1  liuid  medium?  If  it  eoniUlfl  in  motion  prop<ipste<l 
eilhi'f  in  an  inst.int  or  in  tiir.c  )t  wouh!  bcml  itito  the  vh.^  low, 
For  pressure  or  motion  catino;  In-  {nopagated  in  a  Haid  in  right 
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lines  beyond  an  obstacle  which  stops  part  of  the  molien,  bnt 
will  heiM  and  spread  every  way  into  the  qmicsoent  mcdimw 

which  lies  outride  the  shadow."  Theie  were  his  last  wor<!s  oo 
the  subject.  They  prove  that  he  could  not  accept  the  uoda> 
lalory  theory  ;  they  do  not  prove  that  he  believed  the  emission 
theory  (o  give  the  true  explaralion.  Yet,  in  spite  of  this,  I 
think  that  Newton  had  a  clearer  view  of  the  undulatory  theory 
than  his  contemporaries,  and  taw  more  fully  than  they  did  wliat 
that  theory  could  achieve  if  Init  the  one  difficulty  were 
removed. 

Thtii  wr«^  Vrnng's  belief,  who  writes  il'htt.  Trans.,  No- 
vrriil.<fr  12,  iSoi!'  ■-  -'•  A  rr.  sre  tstensive  eJs.imir;,i(;on  of 
Newton's  various  wiitinqs  da-;  sliown  me  that  he  w  is  in  reality 
[  the  first  who  supRc-:!;  1  -urli  .i  't  tury  as  I  shall  <:ni;f  ivoui  tn 
maintain  ;  that  dib  own  o|iiriKjn>  varied  less  from  lhi>  theory 
ih.in  i-.  iio-.v  M'rr.ost  iir.ivr-r-.'Ih  !i(  li;.-ved  ;  .ind  that  a  v.iruvy  i">f 
argucncats  have  i>cen  advanced  a^  il  to  meet  him  which  inay  l>e 
I  found  in  a  nearly  similar  form  in  his  own  works."  I  wish  to 
call  attention  to  this  statement,  and  to  bring  into  more  pra* 
mtncni  view  the  grounds  on  which  it  rest*,  to  piece  Newton  ia 
his  irae  position  at  one  of  the  Aiandeis  0/  the  nadnlatorjr 
theoiy. 

The  enittion  theoiy  is  Newton's  hands  was  a  dynnmicnl 

theory  ;  he  traced  the  motion  of  material  particles  under  ccitnla 
forces,  and  found  their  path  to  c  >incide  with  that  of  a  ray  of 
^  light  ;  and  in  the  "  Principia,"  prop,  xcvi..  Scholium,  he  oalls 
'  attention  to  the  similarity  between  these  |>ariicles  and  light. 
I  The  panicles  obey  the  laws  of  reflexion  and  refraction  ;  but  to 
explain  why  some  of  the  incident  light  wai  reflected  and  some 
!  refracted  Newton  hrcl  to  tr,vfnt  his  hypothesis  ol  fits  ftf  fftsy 
I  reflexion  and    tr.insmi^siiirj.     These  are    explained   in  ;lie 
"Opiicks,"  book  III  ,  priij.v  and  xiii.  (1704I,  thin  :  — 

"  [/.L;ht  is  propn^A'ci  from  him]ii  bo. lie-  m  tinn.-,  .lild 
^j^ii-nds  .iljoiit  'c\en  or  eight  minutes  oi  an  hour  in  pasainjj  from 
the-  suri  1  1  tile  earth. 

'■  r.vciy  r.iy  of  light  in  its  passage  through  any  rclVacting  sur- 
I'cice  i»  |iul  into  .1  ctttAiti  IranMet;;  cor.iutulion  or  ^t.i'.e,  which 
in  the  i3iugrci.i  of  tin;  ray  ttluiDs  a;  cijual  iranvala,  Jind  dis- 
poses the  ray  at  each  return  to  be  easily  transmitted  through 
the  next  refracting  surface,  and  between  the  returns  to  be  eaiuly 
reflected  by  it. 

"  DfjSaHiM.—Tlht  nHwn  «f  the  ditpotltion  of  any  my  to  lie 
lelleeted  I  will  call  its  fit  of  easy  Kfleuon,  and  ihoee  of  the  din- 
podtioo  to  he  transmitted  its  file  of  easy  trantmlaslon,  nnd  the 
space  it  peteei  belwcea  eveiy  return  and  the  next  relum  the 
interval  Of  Its  file, 

"TheieMOn  why  the  snifaccs  of  all  thick  transparent  bodiee 
reflect  pvt  of  the  light  incident  on  them  and  refract  theicsl  in 
(hat  some  rays  at  their  incidence  are  in  their  fits  of  easy 
reflexion,  tome  in  their  fits  of  easy  transmission." 

Such  was  Neivlon"?  thenry.  It  ii-jo.mts  f  jr  some  nr  all  of 
the  observed  hict-  ;  t''.i!  siliit  i-ansi--,  the  h:  .  '  N'l-wt  in,  in  the 
"Optic';?,"  -t.itcs  that  he  ■!oc^  not  inquire;  he  5^I,;i;e5!^,  for 
those  who  H'i>h  to  de.1l  in  liy;'o'hc-.-s,  that  the  rays  of  bjjht 
striking  ttie  l>o  l;esM-t  u[)  was'es  in  the  redfCini;  or  n.fr.icling 
substance  which  mtive  l.iiter  th.m  (hi?  r.Ay^  .in  1  ovft:ilic  them. 
When  ;i  r.iy  i>  in  that  [mri  of  a  vihraiion  whicli  conspiics  with 
its  motion,  it  easily  hreaks  through  tjic  refrncl ir.;;  surface-  .X  is 
in  a  tit  uf  easy  transmission  ;  and,  conversely,  when  the  motion 
of  (he  ray  aitd  the  w»ve  M*  Opposed,  it  is  in  n  fit  of  easy 
reflexion. 

But  he  was  not  alirayt  to  cautious  At  aa  earlier  date  (1675) 
be  sent  to  Oldenhsig,  for  the  Koyal  SodelT*  as  **HypotheMS 
enplslntoc  Ibe  Pianertles  nf  U^t";  nnd  we  find  oon  the 
jonmel  book  that  these  obssmlions  so  well  pleased  the 
todety  that  they  ordered  Mr.  Oldenburg  to  desire  Mr.  Newton 
to  permit  them  to  be  pablished."  Newton  agreed,  but  asked 
that  publication  should  be  deferred  till  he  had  completed  the 
account  of  some  other  experiments  which  ought  to  precede 
those  he  had  described.  This  he  never  did,  anil  the  hypothesis 
was  first  printed  in  Birch's  "  History  of  the  Royal  Sodety,** 
vol.  iii.,  pp.  347,  262,  37;,  Stc. ;  it  is  alto  given  in  Brewster's 
"Life  of  Newton," vol  1  .  App.II., and  in  the  FAi/.  Mfg., 
September,  tS^fi,  pp.  187-213. 

"Were  I,"  he  writes  in  this  paper,  "  to  assume  an  hypothesis, 
it  should  be  this,  if  propounded  mrtrr  generally,  so  as  not  to 
assume  what  light  is  further  than  t!i  r  it  is  something  or  other 
capable  of  exciting  vibrations  of  the  ether.  First,  il  is  to  be 
assumed  that  ilure  1^  an  ethereal  medium,  much  of  the  «aiiie 
cooMituiion  with  air,  but  far  rater,  subtillcr,  and  more  strongly 
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clasiic.  ...  In  the  accuml  (ilace,  it  is  to  l>c  supposed  that  the  ' 
ether  is  a  vibrating  medium,  like  air,  otjly  r!ie  vilir:<ii'  r)x  f„r  : 
moreswili  iinii  minute  ;  lho*e  of  air  made  by  a  man's  ordinry  • 
*oice  SUCCetil  iti^;  .1;   iiu  tc  -Ji-m  .t  Tjot  nr  :>  luiil  il;st.inei% 

tun  those  of  clhci  al  A  distance  liuQ  ihc  huuJccJ-lhuUuniith  , 
part  of  an  ioch.  Ami  as  in  air  the  vibrationt  are  soiac  larger 
thaa  others,  but  yet  all  equally  swift ...  to  I  tit|>^{K)*c  ihectbercal 
vibnttioDs  differ  in  bisncii*  but  noi  in  swiftaMii>  ,  ,  .  la  tko 
foMtb  place,  thetcfoir,  I  suppose  that  light  UBetlWctbcriior 
i«i  YitntiaK  motioo,  bat  Mncthias  ol  »  dUbreat  kind  propa.. 
sated  fiein  Iwid  bodin.  Thejr  that  will  nay  lappose  it  aa 
aggregate  of  various  peiipatelic  qualities.  Otun  aiay  MSpate 
it  muTiitudes  of  uiiini.iK>nabte  >inall  and  awift  oorpoaefea  of 
vajrkms  aitet  sprincing  from  shining  bodies  at  great  distances 
oae  after  the  other,  but  yet  without  any  sensible  intcrTal  of 
time.  .  .  .  To  avoid  dispute  and  make  this  hypothesis  general, 
let  e*<ry  man  here  lake  bis  fancy  ;  only,  whatever  light  be,  I 
would  suppose  it  coosisls  of  successivi?  rrtys  difftrrir;;  frfim  one 
another  in  contingent  circumstances,  as  )ii(;nL'ss,  U  ice,  or\ig(-ar, 
like  as  the  s>ands on  the  shore  .  .  .  .ukI,  fuiilui,  I  wcul  !  sup- 
pose il  livci  «•  from  the  vibration,  i_  f  the  clhcr.  .  .  .  Fililily, 
H  is  !o  I  c  su|i[,i.Hed  lhal  ligh?  sn^l  tilit-r  nnitu.illy  net  upon  nm- 
.'itKii  lif  r. '  ll  i-,  firm  lli^*  .icli.  n  i!j.Tt  rtf'.cxu  ti  pml  it-firictiof. 
kiome  abuut  ;  "  .>:lbeicfti  vjl  r .11  ii.ns  lu- 1 hcrcfoic, '  lie  c.jrjl inucs,  | 
"the  Ijivt  ii.CiiHs  by  which  si-th  ,i  bubiile  .T^^ciit  ;is  hv;ht  can  . 
shake  llic  grois  particles  of  iuSiJ  ti^xlus  to  heat  ihini.  And  ".o, 
aappoaing  that  light  impinging  on  a  refracting  or  reflecting  1 
CtMKal  Mipeificici  puta  it  into  a  vibrating  motion,  thai  phy- 
aical  Mpcmeica  bdac  br  the  perpetaal  apimfeaf  rayi  always 
kept  IB  a  vibtatbig  aidlioD,  aad  the  ttibertfttiabiaoMinually 
expanded  and  oompmicd  by  tnms,  if  a  ray  of  l«ht  impiHe  oa 
it  wbcn  It  ii  araeb  oomprciscd,  I  tuppote  It  la  1MB  too  dentv 
and  stiir  to  let  the  nijr  tbrot^h,  aad  to  uflccta  it ;  but  the  rna 
that  impinge  00  it  at  other  times,  ahea  it  u  cither  expanded  by 
the iaterval  bclw  cen  two  vifaralicns  or  not  loo  u.uch  compressed  j 
aa4  condenses),  go  ihrongb  and  are  refracted,  .  .  .  And  now 
to  explain  colouis.  I  suppose  that  as  bodies  excite  sounds  of 
various  tones  and  cunsequently  vibiaiioos,  in  the  air  of  var:ous 
bignewf  s,  when  ihc  rays  of  light  by  impinging  on  tliL-  si  iff 
rcfx.\ciif4;  suj.trficics  excite  vibrations  intheether,  those  tajs 
excite  %-il>t.iinihs  rtf  TSrifsii*  bignesses  .  .  .  therefore,  the  ends 
of  the  c^]'iilamcr-t.\  <jf  ihc  yyuo.  nerve  which  front  or  lace  the 
retina  bciny  silh  1  tfrnc: i njj  ^^nl«r6cie»,  when  the  r.-i)s  ini[iini;t 
on  Ihttn  ility  must  there  cxcile  these  nbraliar.s,  which  viloa. 
tiook  (like  those  ol  s..un<l  in  3  irutniifl)  will  run  .Tlong  the 
aqueous  pores  or  cry-t.iHinr  |  itli  <jf  ihc  c.i(>i!l.imenl:i  through 
the  optic  nerves  intu  the  iicu^iuiiuiu  (which  li^ht  i:,sclt  cannot 
do),  and  there,  I  suppose,  affcci  the  senie  with  various  colours, 
according  to  their  bigness  and  mixture — the  biggest  with  the 
•tMagcat  caimai,  icda  aod  vcUows  ;  the  least  with  the  weaken, 
btoti  aod  itetMt  I  the  labMIe  with  green  ;  and  a  cooruaion  of 
ail  with  wldte." 

Tb«  laat  idea,  the  rdalioo  of  colour  to  the  bigaoa  of  war*- 
length,  is  put  even  more  plainly  in  the  "  Opticks,"  Qociy  I3 
(ed.  1704I : — "  Do  not  several  sorts  of  rays  make  vibration*  of 
varknis  bignesses,  which  according  to  their  bignesses  excite 
aeaaations  of  various  colours  .  .  .  and,  particularly,  do  not  the 
mot  refrangible  rays  excite  the  shorieit  nbratiou  for  makiiig 
a  sensation  of  deep  violet ;  the  least  refraacibiie  tbe  buffCit  for 
making  a  sensation  of  deep  red  ?  " 

The  whole  is  but  a developmenl  of  1  reply,  wiitten  in 
lo  a   criticism  of  llooitc'"!  on  his  first  "plical  p'.Tpcr,  in  which 
Newton  says  :  "Iti«!tiic  iha;  fr^  in  my  throry  I  arcutMhc  cor- 
poreity of  light,  but  I  do  It  wiiht  at  .iny  nb^oiute  l  o^itiveticss, 
as  the  word  perhaps  intimai>  s,  .mil  m.ike  it  ai  mn-.t  \  very  \ 
plausible  consequence  of  the  lioclrinr,  .iiid  not  a  futicl-inient.il  | 
suppott'.K'n.     (..crl.iinly, "  he  continue',  "  my  hyjiolhesis  has  a 
much  greater  uJi^itiy  w.th  his  own  [Hooke'^J  than  beseems  to  be 
aware  of,  the  vibraiiona  of  the  oihav  beiog  aa  aiofal  aad  aecec 
sary  in  this  as  in  his." 

That  Newtoa,  while  in  the  "Oplick*"  he  avoided  declaring 
himself  as  to  ibe  mechaaism  by  which  the  fits  of  easy  reflexion 
aad  tiaaaiala^ioa  were  pnidaeed,  baa  ia  bla  eHilier  writii>gs 
developed  a  theory  iwactically  ideatial ia  awny  respects  with 
nodcro  views,  (hoagh  without  layiaf  ibat  be  accepted  it.  It 
was  an  hypotheaia ;  one  diiGenity  renaioed,  it  woukl  not 
account  for  the  rectilinear  propagation,  and  it  muM  be  rejected 
till  it  did. 

Light  is  neither  ether  aor  its  * ibraliog  niotioo  ;  it  is  energy 
whin,  ca»iltcd  fraai  lamlaoua  bodten,  ia  eaxclcd  by  wavemotioR 
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in  rayi,  and  fsMirtf;  on  n  reflecting  lurfacc  set!  iip  fre^h  waves 
by  which  it  is  m  j  art  li:in-:v.itieil  an>l  in  p:m  ri^lectCih  l.ii;ht 
i*  not  material,  but  Ncwtun  uuwhcre  tlelimiely  aiscrti  lliat  it  ix 
He  "argues  the  cnrviin  iiy  of  ligh»,  but  .:.'iout  any  absolute 
posit iveiiesf."  In  the  "  Principin,"  writing  of  his  particle.',  his 
words  are :  "  Harom  atlractionuni  hand  mDitnm  di-tsimites  sunt 
Loci*  reflexiones  et  refractione*  "  ;  and  the  Scholium  concludes 
with  "I^tur  ob  analogiam  <iux  e^l  inlar  ptopagaiioncm  radio* 
niBi  lana  ct  progrc^sum  corporum,  vinai  est  prupo^ithmta 
acqaeatct  la  vsas  opticoasubjongera;  Jitterca  de  natura  radio- 
ram  <ntram  aint  corpora  necae)  nihil  oamlaa  disuuianii,  scd  tiap 
jectoriu«  corporum  trajectoriis  radiomai  perBlBiilcs  soltunmodo 
determinans."  ' 

No  doubt  Newton's  immediate  sacoessors  interpreted  his 
words  as  meaning  that  he  believed  in  the  corpuscular  theory, 
conceived,  as  Ilersch^l  «ay»,  by  Newtoo,  and  called  by  his 
illuilrious  name.  Men  !c.\int  from  the  "Principia"  how  to 
deal  with  the  moti  .n  .  f  «mall  particles  under  definite  forces. 
The  laws  of  w.ive  inuiii  n  were  obscure,  and  till  the  days  of 
Younjj  nnfi  1  rciuel  there  was  no  second  Newfrm  to  en  |  bin 
iheni.  Th'.re  is  truih  in  Whewcll's  worls  |  ■ '  In'l.  - 1 1  ■ - 
.Sciences,'  n.  chap.  1.):  "Thai  proposilion-.  extsScJ  m  the 
'  Princi]iia  which  iitocct'icil  on  ihii-  Inpoihesis  was  with 
many  ^jround  mou^li  fur  adojrini;  the  a<iCtiine."  Voung's 
view,  ulrea.ly  qti ntiil,  ap;  enrs  to  me  inwie  jmt  ;  and  I  see  in 
Ncwi(<a'ii  hypoihcsu  ibc  ^riii  clear  ir.diijaiion  of  the  undulatory 
theory  of  light,  the  6rst  stalemeni  of  its  fundamental  laws. 

Three  yeatt  later  (1678)  tluygeiu  wrote  hi.s  "Trade  de  la 
Luroi^ie,"  published  ia  liMb  He  failed  to  meet  the  maia 
difficulty  oftbeibaoty,  iMtlBOihcr  respects  be  developed  its 
coBte^acoceatoaaioat  remarkable  degree.  For  mow  thaa  a 
ceataiyaftar  this  there  was  no  progress,  ontil  la  1801  the  pria- 
ciple  of  interference  was  discovered  by  Young,  and  again 
independently  a  few  years  later  by  Kresnel,  whose  genius 
Irinmpbed  over  the  difficulties  10  which  his  predecessors  bad 
succu  ubcd,  aadi  by  combining  the  principles  of  inierfereaea 
and  tranivene  vibratioos,  established  an  undulatory  theory  as  a 
fact,  thus  makirg  Newton's  iheoiy  a  vtra  oiusa. 

There  i»,  however,  n  j^reat  flistinctioti  bctwern  the  emission 
theory  a-  Newton  icll  it  anil  !'~iesriel'->  undulatory  theory.  The 
.'urmer  was  dynaniiciil,  though  it  Could  explain  but  little  :  the 
jiarticles  of  light  obeyc<l  the  law.s  of  motion,  like  particles  of 
matter.  The  un<inlaiory  theory  of  Iluygens  and  Fresnel  was 
fjconietrical  or  kincmalical  .  ihc  structure  of  the  ether  was  .ind 
ts  un'»iiowii  ;  all  lh,i!  w;is  iieeiKd  was  that  I'ght  should  be  due 
10  the  rapiil  pel:  : l  1  i  ri  o  s  of  s  une  vect- i r  pMperty  of  a  me- 
dium cajubli.-.  of  iransnuihiig  tiaOiVerac  waves.  Kresnel,  it  is 
true,  attempted  to  give  a  dynamical  account  of  double  refraction, 
and  of  the  reflexion  and  refraction  of  polarised  light,  but  the 
attempt  was  alUhife}  aad  aot  the  least  intemling  part  of  Mr. 
L.  Ffetcbef't  leeeat  book  on  doable  refraction  ("  The  Optical 
latteatrix")  b  that  ia  which  be  ibows  that  Kresnel  himself  ia 
the  fim  iaslaaca  anivod  at  bla  theory  by  purely  geometrical 
reaaoaiae,  and  only  attempted  at  a  later  date  to  give  it  iisdy* 
namical  Tom.  "  If  we  rcHecr/*  aays  Stokes  {"  Report  on  Doable 
Refraction,"  Brit.  Jutx  Ktfort,  1862,  p.  254),  "on  the  stale  of 
the  subject  as  Fresnel  ftiind  it  and  as  he  left  if,  the  wonder  it, 
aot  that  be  failed  to  give  a  rigorous  dynamical  theory,  but  that 
a  single  mind  was  capable  of  effecting  so  mucb."  Every  studcat 
of  opiici  shot:!  !  read  Fresncl's  ;;rcat  memoirs. 

Hul  the  t;iiic  was  comm^j  when  the  attempt  to  construct  a 
il)namical  tlieory  of  hj^ia  cuuhl  be  mrx'ie.  Navier.  in  1S2I, 
^avc  the  hrs;  niathcinatical  theory  of  clai'icil).  IIi-  limited 
hioiicU  lo  iitotiupic  boihe>-,  uiid  worked  on  lli.  covitcb\  hypo- 
thesis OS  to  the  constitutiisn  of  matter.  Poi'snn  loll  iAe<l  on  the 
same  line-?,  and  the  next  year  'iSai'l  Cau.liy  wiutc  his  first 
memoir  on  elasticily.  The  phenomena  of  light  afforded  a 
means  of  teatuig  lliu  theory  of  tlasi:city,  a-od  accordingly  the 
first  mechanical  conception  of  the  ether  was  that  of  Caucny  and 
Neumann,  who  conceived  it  to  consist  of  distinct  hard  {mticlcs 
acting  upon  cnte  another  with  Ibrcea  ia  the  liae  joiniaK  tbem, 
which  vary  as  some  fnnction  of  the  diataaees  batwuea  the  par- 
tides.  It  waa  BOW  poaiihle  to  work  oat  a  ■cchaaical  ibeory 
of  light  which  should  be  a  neoesaary  coaieqaeace  of  these  by- 

'  Th«  r« flcxi.im  »»<t  r«fr»ction»  of  light  are  a  I  v«ry  unliltc  ihe««  alirac  - 
tioDf.  TlKrelore:  becwiie  qf  the  «na;oi{V  wliith  «xi..i4  b«l»r»en  tlie  pcopa- 
^ation  of  rayaol  li^ht  and  tli«  raoiion  of  bodies,  it  secnr  cd  rialu  to  add  ibt 
following  propoaiiiuns  for  uplical  pu>po»«',  noi  at  all  Willi  any  «inr  of 
ducusMng  the  nature  uf  ray>  (dtIwUm'  ibry  arc  tMruonaler  natXMil  OBlftO 

d«t*mia«  patki  of  pankbs  wkieh  cImcIz  rwaiUc  iIm  ^tb*  of  ta|a.— 
Madfia,"  Uh  i,  sect,  atv.,  fiepk  acn.,  aclwiiBni. 
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pothesfs.    C'uihy's  nrni  ifie  cnrlicr  ;her>ries  do  not  represent 
the  fjicK  cillier  ill       cl.i^'.ic  solij  ur  ir.  ihe  ether.     Al  ;irL-»cnt 
we  oie  not  cocorrned  wi(b  the  cause  o'  ihi .  :  w«  t;ni\c 
it  at  the  firil  .i(teni|it  to  explain  on  a  mci'ian;.  .il  In-i:,  ilic  plic-  [ 
nomena  o!i»«tvfd.  According  to  his  theoty  i  .  it^  lin?.!  Inrin,  :l;crc 
ar«,  in  an  i  -i  iiDi'ic  mediuu),  two  wave&  whi^h  imvd  «  iih  vtl^'Li- 
tie*  s'a^  .inii  v'K'ij,  A  and  B  hj-iiin  cotutantx  and  f  the  1 
(!i;nsil)'      A<:'>[iiir)'.;  i_'.u.cliy\  nioNjcuKir  liypnUMil^  lime  IBWt  \ 
be  a  defiDile  rciation  bcrwcin  A  and  B. 

A  truer  view  of  the  tS.iiirv  >!  ela«ticily  is  given  hy  (ircen  in 
his  paper  read  bcf /re  ihc  t  aa.hridpe  F'hilosnphical  hociety  in 
i8j7.    This  theory  invoive--        iwi'  i  in-iniiu,  1  nt  they  are  j 
independent,  and  to  account  lof  cciUm  u;,;       t-llecls  A  roust  I 
either  vanish  or  l>e  infinite.    The  fitit  iupposilion  «as,  until  a  : 
few  ycjtis  ikiucc,  thought  to  be  iocoasiijicnt  » itb  stability ;  the 
iKoad  lead*  to  coaacqtMum  nbkli  in  nut  miw  with  I  lie  j 
nnitt  of  optteil  eapcriiMBt,  hat  which  diitr  bxvBffUxm  thoM 
kuIkm  owcr  pointk  Aod  lo  tb*  tint  attempt  to  cow  tract  a 
BUflnaifil  theory  o(  light  f*iltd.   Weh«ve  learnt  tnoeh  from 
il.    Al  the  death  of  Green  the  sut)ject  had  advanced  far  beyond  , 
thftpdjlt at  which  Kresnel  left  it.    The  cau^'Cs  of  the  fAiUire 
aw  known,  and  the  directions  in  which  to  look  fur  modihcations 
hav«  been  pointed  out. 

Now  I  beltcvc  that  the  effott  to  throw  any  theoiy  into 
fltcchamcal  form,  lo  conceive  •  model  which  1-.  .1  t-  ncretc  I 
reprrsentalion  of  ihe  fr  i"'.,  (o  arrivcnt  that  whitli  utnl'-rlKs  .Mir  I 
mithemadcal  equal!  ^t.b      ercver  possible,  ia  of  i:.:m-_n  i-  ■..il  io 
to  every  «ntr'»f.',    >uch  a  coui.se,  1  .irrr  •.vf>!I  n.\;irr,  his  its  j 
dangers     It  m.-.y  li-j  llir)U^ht  that  we  ayttiljc  I'l  the  n^.iiity      the  1 
propetlie*  «ii  tlif  intmiel,  that,  in  the  ca»«  >.i(  'Vn-  ri her.  we  look  , 
upon  it  as  a  collection  of  gyioslatic  moIecuU  ■  an  '.  »|  11:  l:-,  or  of  1 
pulleys  and  indiarublpcr  ban  Is.  instead  of  v it  inun  the 
•landpoiot  of  Max'v{  1 1,  whii  lini/cl.  w;ilitn;      b.  -^  nwn  ni'  -il'.  l, 
"that  by  such  mechanical  liction<,  anyone  »iHt  .ai.ltiiUr.ii> the 
provii.iuoal  nnd  lempimy  cbaracier  of  hit  hypothesis  will  fiod 
huDwJf  hcl|)ed  rather  tba&  hindered  in  hia  search  alter  the  true  , 
iotemrctakion  of  the  phewHMsa."    pNf<  Mtcnas*,  is  hia 
moil  lalerestini:  paper  oa  "The  UdlMdaaf  Tiwdieiivl  Pfajaici " 
(m/.  M^.,  July.  Ite3)  hae  quoted  theie  wonU,  and  hai 
eapmted  far  mwe  ably  ibaa  I  can  hope  to  do  the  idea  I  wiJi 
to  onnvey. 

TheelaMic  M>lid  theory,  then,  ha»  failed ;  hot  are  wc  therefore 
without  any  inechanicr.-il  theory  of  light  ?  Arc  we  again  reduced 
toiBcrely  wriiinK  down  our  equations,  and  Mllii^tomeqiannty 
which  appears  in  them  the  amplitude  of  the  light  vibration,  and 
thaaooaiwof  that  qu.mlily  the  intcniity  of  the  lighl?  Or  can 
we  take  a  further  »lep  ?  Let  u»  inquire  what  ibc  ]>ropcriics  of 
the  elher  must  be  which  will  lead  by  strict  reasoning  to  those 
equations  which  we  know  rfprweni  (he  laws  of  "he  jir  pjijatinn 

oi  Hi;!*'- 

Tlie*e  etjuation*  re«ei»t>lt'  in  mnny  tt  tr  ccts  (hose  of  an  clailic  ' 
lolid  ;  let  us,  then,  for  a  nv  incn:  i>;<.-iitilv  the  displacement  in  a 
Huh'-wave  with  tn  t'lal  .ii  lil.i  -im  iil  .1  a  rooleenle  of  some  ' 
mcihum  fiAViti^;  }  ir-  iinji  ;i:  -.  tc  itriiMini;  tli.". t  >  ■(  -  >>'  nL  I  hen  this 
DieduLui  iiiu  I  liavi;  i<^ij..:y  OI  .(iaM-ngidily  iitonkr  that  it  may 
trannail  tranivcr^e  waves  ;  al  the  same  itiue  it  mutt  be  in-  I 
capable  of  transmitting  normal  uavei,  and  this  iavolves  the  I 
supposiilaft  that  the  quMitiiT  A  which  appear*  In  Cieea's  e^tta- 
lioM  matt  vanish  or  b*  taialie.  To  ahpfiaee  il  Infinite  nto 
rccnr  lo  the  incomprceiihle  solid  Ihfoiy :  we  will  aanne,  Ihctc- 
fare,  that  it  Is  eeio>  ReAekleo  and  reftaetioe  sbowns  that  (he 
ether  in  a  transparent  medium  such  as  glavs  differs  in  proper- 
ties frotD  that  in  air.  Il  may  differ  either  (1)  in  density  or 
effective  deoniy,' or  {1)  in  rigidity  or  cfTective  rigidity.  The 
laws  of  double  re&action,  and  the  phenomena  of  the  icaitcrini; 
of  light  by  smjill  parlicles,  show  us  that  the  diS'crence  is,  in  the 
main,  in  density  or  effective  density  ;  the  rigidity  of  the  ether 
does  not  ;3Teatly  vary  in  different  media.  Uiaper^ion.  ah-STrrp- 
tioii,  :>n<i  anomalous  <li-;<t.'rM  >a  all  tell  us  that  in  »rimc  ca^t-^ 
energy  is  .iluf»rli«i  Iruin  iht-  li^lit  vibrations  by  the  ma'.tcr 
througli  which  ti.'jy  or,  lo  iic  :ii<  'rt-  general,  by  some* 

thine  very  inliinai'  Is  1.  Dun  li t-.l  with  iliv  in.iticr. 

We  do  not  know  :-iii:ii.:<:nt  m  5iy  wli.it  '.):.it  :iL"iii>n  ;nil<t  be; 
we  cin,  however,  try  the  co«*equence»  of  v.\rious  hypotbese*. 

'  1  he  ■  jUBiiMa  of  —liea  fcraeiidlaw  ithasia  wiwwsiJ  absve  mn  W 

wrilian — 

■  X  aMthraHiao «f sihsr  »'  x  aoceltntKni  of  mm«  B  x  liiaailea 
ot<il>Mh<iialiB»iiiwi*i. Mid  tWriKSinotialc<.elfici«BU<iil>rMpaeSMttB 
I  n  nali— +28*  X  niailu  ftncticD  fur  iimiiii  iliiiilsi iiMiiii 

l)i«i|)MWitroMy  b«  spukto  A u  the cHaeiletMNrdMsiqr.the^aHaik 

Um  B  as  Uw  UttKoM  tiaMKitjr  ur  ri^ idtiy. 
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Guided  hy  the  :inalo^y  "f  the  motion  of  tt  <olid  in  ■^  fItnM,  let  tw 
atsume  thm  ihc  .ittion  i-,  [irnpurtiuiiii  (o  ihf;  .\i:cciL-taiicn  >jt'the 
r^her  p.irticlcs  relative  to  the  matter,  and,  fnrtticr,  that  under 
crrMiii  ciri  iimtlances  some  of  the  energy  of  tin-  t  iher  panicles 
tianslefrcd  to  the  matter,  thus  setlint;  (hrjm  in  vibration.  If 
•ucli  iction  l>e  assumed,  the  actual  dm-i  y  ol  ihe  ether  may 
be  llir  tame  in  .all  media,  the  mathematical  <:xprimi)a  (or  tbc 
force-,  Atll  l.'.iil  10  the  s.t trie  equations  aa  those  we  ob'ain  by 
suppuMUfr  ilu'ic  i:>  a  variation  of  density,  aod  sin  e  it 
is  clearly  reasonable  to  .suppose  that  tbia  aclioa  hetwaew 
matter  and  ether  it,  iu  a  crystal  a  fanction  of  the  dxretdas  of 
vibration,  the  apparent  oeea(etivedcB.*lt]p  oT the ethcrii  «Mh 
n  liody  will  depend  on  ikt  dfrcctloB  of  diaphcvaeat. 

Now  tbe^  hypolhcien  will  cond act  us  by  strict  matbemaiical 
reasoning  to  lave  for  tbe  propagaliun,  relleaioB  and  ttefraction, 
double  refraction  and  polarisntton,  dUptlHOn,  absorption,  and 
anomalous  dispersion  and  aberration  of  light  which  are  in 
complete  accoidanoe  with  the  most  accurate  ex  per  imenis. 

The  rotatory  polaiiaaliaO  of  qoartz,  sucar,  and  other  !>ati- 
■stanccs  jHiinls  t'>  a  mote  complicated  aciiim  between  the  ether 
and  matter  than  is  contemplated  above  ;  and,  accordingly, 
other  terms  have  lo  be  introduced  into  the  equations  to  account 
for  these  effects.  It  will  be  noted  as  a  deftcl,  and  perhaps  a 
fatal  on*,  that  the  connection  lietwctn  electricity  .uid  lijchi  i* 
not  hinted  at,  but  I  hope  to  return  to  that  point  .shortly. 

Such  a  medium  a»  1  have  de»f-r!!>td  is  allonled  u«  t-y  'he 
1  il<;;r-  ■■;  liirr  .  ,f  [i  .r  l  Kelvin.  Il  nr.  i  l-istic  solit'  nr  i'.iasi 
solid  incapat>lc  ol  irsmsaiistiiig  uoiaiai  waves.  The  <^uiiuii:>  A 
is  jero,  but  Lord  Kelvin  ha*  shown  that  the  medium  would 
still  be  stable  provided  its  Imundaries  aiefued,  or,  »hich  come* 
to  the  sane  thing,  provided  il  extends  to  tntiniiy.  Saab  a 
median  wotild  collapse  if  il  were  not  held  fixed  nt  its 
boundaries ;  bur  if  it  00  hoM  lfawd«  aad  il  thck  all  poiMt  on 
any  closed  s]>bcrieal  iwlhne  In  the  sacdhim  receive  «.  small 
normal  diaplaocment*  10  that  the  matter  wlihio  the  sarltoa  it 
compressed  into  a  smaller  volnme,  there  will  be  no  tendtfnc7 
cither  lo  aid  "r  lo  prevent  this  compression,  the  medium  in  its 
new  stall'  will  killl  lie  in  equilibrium,  the  stres>es  in  any  portion 
of  it  which  remains  unaltered  in  ^hape  are  itide|)endent  of  its 
votaine,aari  are  functions  -  nly  of  ihengidiiy  and,  implicitly,  of 
Ihelorccs  which  hold  tbe  bonadary  of  the  wliule  median)  fixed. 

A  soap  film  al!brdB  in  two  dimensions  an  illnstr.ation  of  such 
a  medium;  the  tension  at  any  point  of  the  film  does  not  depend 
on  the  ciimetuions  ;  we  may  suppose  the  film  altered  in  area  in 
any  way  we  please — so  !<ini^  v,  rfniains  c  intinuous — w-iihfml 
chant;ing  the  tension.  \S'avr-v  ■  1 1. placement  p.ar*ll''l  to  ihe 
surf-'ce of  the  film  would  not  iiaasmilted.  but  such  a 
in  c  in^r  j  KMi-c- of  its  tension,  has  an  apparent  rigidity  for  ■li'. 
i.lacu  niitnl  -  n.irnial  to  its  surface'  it  cm  trnn'Mtsil  transverstc 
wavt";  •.s;ili  .1  SLli-L'ity  which  <lcp«'inl'-  "H  I'Ti mn.  Now  tbe 
UUIc  clhcr  1^  a  medium  whicli  ha»,  lU  Uiicc  dimensions, 
characteristics  resenil>ling  those  of  the  two  dimensional  film.  Its 
fundamental  property  is  that  the  potential  eneigy  per  nait 
volume,  in  an  isotfOMc  bod j«  w  fcr  «•  it  arisea  frons  a  tl^fum 
strain,  is  proportional to llw sqnaro of ihomnfeaM  Iwist.  lanii 
incompressiMe  elaslfa  ether  tuc  potential  raierijr  dopnnds  npoo 
the  shearing  strain.  Gimn  sndi  a  medium — and  there  ia  aotWng 
impassible  in  its  conception — the  main  phcnumeon  of  lujht 
folio  v  a*  a  nece&sary  coniequence.  We  have  a  iimlmnscal 
theory  by  ihe  aid  of  which  we  can  explain  the  phenomena;  w« 
can  go  a  few  steps  behind  the  symbols  we  use  in  ou:  matlic- 
I  matical  processe^t.  Lord  Kelvin,  again,  has  shown  us  bow  such 
;  a  medium  might  be  made  up  of  molecnles  having  rotation  in 
I  such  away  that  it  Ctnltd  nrt»  he  disfi-.fjiishc.l  i*n  an  niilinary 
flaid  in  respect  lo  .my  ^rf  .'talion.il  nuiliun  ;  1;  wonl  l.  In.mever, 
rcMsl  rotational  movemeci^  v>iih  .i  ionf  ]it,![.i!r  1  ona;'-  10  the 
twist,  just  the  force  rcquiiT'i  :  t!;c  nicii;r.ni  luu  no  i  t:il  nuidity, 
tsu!  »>nly  a  quasi-rigidiiy  coni«ried  on  it  tiy  n.  lot  n  n..ual  motlott. 
1  li'j  ncl.ial  periodic  displacements  ol  lat.  \  medium  may 
Cor.-.ti! Lite  It^hi.    We  may  claim,  then.  oiml-  conlidenccto 

havf     nicch.a:o.al  theory  ol  ii^;bt 

But  nuwiiU)'-!  tlic  tther  ba'j  ulhci  Jur.ciiacis  (.0  perform,  and 
there  is  another  theory  to  consider,  which  at  present  hokb  tbo 
field.  Maawcb'n  eqaatioas  of  the  cleclroraaenetic  fiotd  sic 
pracuaUfj^ntlEnl  with  ^aoe  of  the  qMsi-UMe  ctimn  Tkn 

tpeoli  of  pcimanbility  and  indnctiee  capmSr  iaslead  of  njiMily 
and  dcnntf ,  nnd  tahe  as  oar  eatlablec  the  dceliic  or  moCDnilt 
dispUccaients  butead  of  the  ndoal  dii^aotascnt  ot  the 

lOtSttOQ. 
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Still  ^uch  a  theory  ii  not  mechanical.     Electric  force  acU  an  j 
matter  chared  with  eteciricity,  and  tiK  ratio  of  the  force  to  the 
dunce  can  be  meararcd  in  medimical  units.     A  (mdaiaeiiUl 

eanception  in  Maxwell'*  tlieury  ii  electric  displacement,  and 
this  is  proportional  lo  the  electric  force.  Moreorer,  its  con- 
vergfenc;  mfasures  the  <]uaDtiiy  of  electricity  presen*  per  iini' 
▼olame  ;  hat  we  have  no  certain  nicchanical  coiicr) 'ion  t  f 
c!ec!nr  f1:i].l!trfmi»nt  or  qnantily  of  electricity,  «e  have  no 
SAiisini-t  iLv  ii.-rh  ir.ical  theory  of  the  electromagnetic  field.  The 
first  edition  of  ihe  "  Klectricily  and  Magnetism"  appeared 
twenty  year?  a^o.  In  il  Maxwell  vays :  '*  It  iiimn- I  c  carefully 
borne  in  mind  that  we  have  made  only  on*"  '•tep  id  the  theory  of 
the  action  of  the  medium.  Wc  bwc  mi(  i -.ted  il  to  be  in  a 
state  of  sires*,  but  we  have  not  auy  n.  a)  .icconnted  fnr  this 
sire  s  or  explnined  how  it  is  maintained.  Thi*  step,  however, 
appear!  to  me  to  l>c  an  inipf>riant  one,  a.s  it  explainn  by  the 
actkm  of  consecutive  par  »  of  Ibe  me«1ium  phenotiwna  nhicta 
««rt  fotmeily  sitpp'-^ted  lo  be  explicable  only  by  direct  action 
at  a  4i«l«aee>  1  have  not  beea  able  to  aake  the  aext  nepv 
■ani^y,  to  accwmt  by  mecliaiiieal  cansid«fatiaat  for  ibcae 
•ireaNS  in  the  dklectrlc"   And  tb««e  words  are  lr«e  (lill. 

BM,  for  kU  thiii,  I  think  it  may  be  tisefal  to  prets  the  theory 
oftlia  4iaa*i  Ubile  ether  a^  f.ir  it  will  ^o,  niul  endeavour  to 
aeawbalthe  consequences  muM  l>e. 

The  an.i(ogy  bctorccn  the  eaaatiom  of  th?  fIef?roms{»netie  i 
field  and  ih'Joe  of  an  elnlic  Solid  lusbeeii  .i-c  ^-^-j  l  I  v  mxnj  | 
writers.    In  a  mivij  interesting  paper  on  the  theory  of  dimen- 
tioao,  reail  rccv-ntly  before  the  I'hysical  Society,  Mr.  Williams 
has  calle-i  altrntion  to  the  fact  lliat  two  only  of  th<»«r  ?insl<>-,'i»i! 
have  throu;;b:iul  a  »imple  mechanical  interpi  t  '  ;  i  'H.     I  n,  ,r 
two  have  bren  <level'fpfd  ai  some  length  by  Mr.  Ileansidc  in 
hi*  paper  in  \Vz  EUctrician  for  January  23.  Ii*gi.    To  one  of 
them  l^inl  Kelvin  hail  previously  exiled  I'.tentim  ("Collected  1 
Fapers,"  vol.  iii.  p.  450.)  | 

Starling  with  a  <-|iias,i  labi)c  ether,  then,  »c  :;Kiy  ^upjajsc  that  | 
^.  :hc  ma'.;nelit  1  TTiii.-  il     y  if  the  mrdium ,  i  ■  ^t,:.,'  where    is  ' 
the  'fensi'y,  and  that  K,  liie  induciive  capacity,  is  l/4*B.  U 
h-in^  the  rigidity^  or  the  qaau-rigidiijr  confemd  bf  the 
tolauon. 

The  kinetic  energy  of  soch  a mcdiam  i>  i ^  <(* -I- Hi* -f  C'K 
where  t  it  ^;irc  the  cumpoiwtitt  ofthe  displacecn'm.  Let  as 
identify  this  with  Ihe  riectromaenet  enrrgy  (•*  +  /f  +7^)9e, 
%,  B,  y  being  cOmpuiiciits  of  the  magnetic  force,  so  that 

a  -  I,  fl  =  n.  7  =  f-    Then  the  com(>on«nt»  of  the  electric 
dispUccmeDi,  a«suming  them  to  be  Mro  initially,  aiegiveii  by 

that  i«,  the  cieclric  displaeemeBi  2>  multiplied  17  4*  is  cqaal  io 
the  cotatioii  ia  the  medium.    Denote  this  by  A 
The  potential  energy  due  t9  the  attain  is 

i  im=,  or  |i6iHBI>*, 

and 00  sabMituting  for  Ji  ibu  becomes 

2   iv~  ■ 

which  is  Maxwell's  expression  for  tiiu  ctcctroiitalic  energy  of  the  1 
field. 

Thus  so  far,  but  no  farther,  the  analogy  U  complete  ;  the 
liioetie  energy  of  the  medium  niL-.i  ur.  s  :lic  rra;;n-iir  energy, 
the  potential  encrey  meuorcii  the  electrostatic  energy.  The 
stresses  in  the  ctAcTi  bowevert  are  not  those  given  by  Max- 
well* theory. 

In  the  other  form  of  the  analojjy  we  are  to  take  the  indactive 
capacity  as  4w^  and  «he  magoeiic  permeability  as  1/4' B.  Tlie 
vdacity  aieaiare*  tb«  deetrie  foree,  and  the  rotation  th« 
w^neiic  fortt,  so  that  dactmalalic  aoergy  is  Icinetle,  aod 
aagnetic  e'wrgy  polealisi.  Such  an  arrangement  is  not  so 
easy  to  grasp  as  the  other.  Optical  experiment,  however, 
show  ui  thai  in  all  probability  it  u  p,  and  not  U,  which  varies, 
while  from  our  e.ecirical  measurements  we  know  that  K  is 
variable  and  fi  constant  ;  hence  this  is  a  reason  for  adopting  the 
second  form. 

In  either  ca»e  we  look  upon  the  field  as  the  seal  of  energy 
dktribated  per  unit  of  vola  ne  acc  >r<liiig  to  Maxwell''-  law. 
The  total  energy  is  obtained  by  integration  throughout  the 
field. 

^J^lf  weaJaflad  Hr.  HmvImI*'*  mlioMil  9*t«n»  priwU*  tha  49  wwM 
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Now  wecan  transform  this  intq;ral  by  Green's  tbeoteai  too 
(urface  integral  over  the  buuniary,  -.M,:e:lirr  M'ith  a  volaaie  hi' 
legral  throaghtlieapoee ;  and  the  li>r:i. .!i<-<e  integrals  ahawB 
as  that  we  nay  look  opoti  the  eflfecls,  dealing  for  the  presen- 
with  electrostatics  only,  as  due  to  the  attractions  aod  repuliioos 
of.t  certain  imaginary  matter  distributed  according  to  a  definite 
1.1  V  jvci  the  boundary  and  throughout  the  space.  To  this  im- 
aginary matte.',  tlicn,  in  'he  ordrnirv  theory  wc  rHve  th»  nnm? 
ofEleclricnj . 

Th<!«  an  occiiilied  condutlini;  N|ihirc,  .icc  irthn:^  lo  "Jiesc 
nnaIo;;;'j5,  is  not  abody  charge:!  witti  .i  i|ii.\n;.ty  ol  snmcthing 
»o  c:i;i  L-lectricily,  but  a  »wrf»i;f  at  whicb  liierei*  n  (iiiiMiiiiim- 
in;;  in  ihc  rotation  imcrorjil  11:1, .n  :hc  medium,  or  m  llic  :Viw 
acia.>  ilie  surface  ;  for  in  liie  coiuiuctor  a  vi»cou&  resiMan«e  to 
the  motion  takes  Iha  place  of  rigidity.  No  parmaneat  strain 
can  be  set  up. 

From  tbts  itand  point  wt  consider  elcctiical  force  as  one  tS 
ibe  maoilcataiions  of  some  action  between  ether  and  matter. 
There  are  certain  meatia  by  which  we  cas  stiala  the  atfaer  t  th* 
Motion  of  two  diaiiniUar  naterial*.  llw  cbenical  action  inaccU 
are  twe|  and  whan,  adoptiogthe  first  analogy,  iMaatiainiag  ia 
of  nicb  a  aatnre  as  to  produce  a  rotational  twist  in  the  «dMr, 
the  bodies  round  are  said  to  be  electrified  ;  the  energy  i>f  the 
system  is  that  which  would  arise  from  the  presence  over  their 
surfaoeaof  atliaciing  and  lepclling  matter,  aiiractiog  or  repel* 
ling  accord irtg  toihe  tnver^e  square  law.  We  faliclyaitignthis 
energy  to  such  altraction<i  instead  of  to  the  strains  and  stresse* 
ir,  the  "ther. 

a  theory  h»!»  many  difficuliief.  It  is  fur  from  being 
(  roved  ;  perhaps  I  hav-  erred  in  tre^imssniv:  m.  y  sir  time  with 
It  in  tii»  ctii'lc  frr;a-..  The  word*  of  ihe  Fiench  suvaut,  quoted 
liy  Poiticai',  qp'y  ii  :  "I  can  understand  all  Mii»«<-->1 
except  what  he  tiy  :\  chaiT;»-d  body."  It  is  not,  of  ci  jr'.i-. 

the  only  hypothesis  which  nii.;lvi  l.r  i,  r:i;eil  lo  explain  i  hi- f.n.t>, 
perhaps  no' evrt)  ihem-w?  pruiJiUJc.  l  or  many  point!-  liic  vortex 
sponge  ihe  -ry  1^  vi;,-  r(.>r.  Still  I  feel  confident  that  in  time 
we  shall  come  lu  att  liiai  the  phenomena  of  the  electro-mag- 
netic fiel  l  may  be  repre»ente<1  by  st>ine  such  mechanism  as  has 
been  oatlined,  and  that  confidence  must  be  my  crease  (or 
having  ffcntnred  to  call  you  r  .a; :  t-  n  <  iuo  to  the  snhjeei. 


SECTION  B. 

rilKMISTl^v, 

Ol't.S'l-SC   ADORJ-.->i   UV    Vi.>yr.    iiMfcltiiiN    lifc't  .NOLlJS,   M  D., 

Sc. D.,  K.R. S.,  I'RKiiDK.Nr  or  the  Stcrio.N'. 

A  i  the  Nottingham  Meeting  of  ihe  British  .\t80cialion  in 
1866,  Dr.  H.  Bence  Jones  addressed  the  Section  over  which 
I  have  now  the  honour  to  preside  on  the  place  of  Chemical 
Science  in  Medical  Kducation.  Without  dwellinj*  on  ttii*  topic 
to  day,  it  is  an  agreeable  duty  to  acknowledge  the  foresight  of 
my  predecessor  as  to  the  lircct  ion  of  medical  progress.  Twenty 
seven  years  ago  the  metbods  of  in  ptiry  and  insirnction  in 
me-liL.iir  were  esscatially  based  oil  I  he  hiriuil  hm-;  c-f  ;!ie  la.Nt 
generation.  Dr.  Bence  Jones  »aw  ili.it  ir.adcin  mcthuds  uf 
research  in  chemistry — aod  in  ihe  experimental  sciences  gener- 
ally—mnsi  profoan-lly  inflacoce  nusdicine,  sad  he  Mt^tA  the 
iteed  of  fuller  traioing  of  mcdieal  stndeMi  in  tiKise  wsewcca. 

The  anticipated  inAacnoe  ia  now  o^ntlae  ai  ■  poiMrfkl 
factor  in  the  general  ncogtesc  of  medicine  and  m^M  adnoa* 
tioB ;  bat  nmh  nmami  to  be  desired  in  regard  to  ^e  chenioai 
portion  of  ifaatcdaeation.  In  the  later  stages  of  it,  undue  im* 
portaace  is  still  attached  to  the  knowledge  of  luUiances  rather 
than  of  principles ;  of  products  instead  of  the  broad  chaiaateta 
of  the  chemical  changes  in  which  they  are  farmed,  Wiiliool 
this  b^liR  olam  of  inctnction  it  is  tinre««'ir.nble  to  expect  an 
inlell^ent  peroeption  of  complex  physiological  ami  pathological 
processes  which  arc  chemical  io  character,  nr  much  res!  appre. 
ciation  of  modern  pharmacologic.il  re>Mn  ^.  1  hive  little 
doul  I,  hnwPv.jT,  "hat  the  rsffii  for  this  fullir  cheiiin.il  cducstion 
nill  soon  he  sironi;'.!,  felt  tl.at  the  necessary  reform  «  cnme 
fr-jm  wiihi  i  .1  |ir.5fe.M(in  wliicli  hat  given  ample  prtijl'  in  recent 
years  o'  it--  ic.i:  ;ii  'iic  <^iisc  ol  scientific  progrei- 

In  oui  own  hiauvli  ul  icuno-  the  wrrL  of  the  >ea(  laii  been 
<s;il>.' ui  irvl  in  characti  1,  it  •anm nked  by  discoveries  of 

p  .jijl.ii  interest.  Wc  ;ij.iy  juoUu  ly  place  in  the  latter  category 
\\.r  iiir  <  tre  of  success  which  the  -kill  of  M<jisian  has  enabled 
him  to  attain  in  tbc  aitificial  production  of  the  diamond  form  of 
oMbon,  appanntly  in  minute  oyatals  limilar  to  thoae  aenngniicd 
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by  Koenig,  Mallard,  Daubrce,  «nd  by  Friedel  in  ihe  supposed 
meteorite  of  Ciii^in  de  Diablo  in  Arizona.  Members  of  the 
Section  will  probably  have  the  opportunity  of  examining  tome 
of  the*e  artificial  diamond*  through  the  courtesy  of  M.  Moisian, 
who  hat  also,  at  my  reqaest,  been  so  good  as  to  arrange  for  us 
a  demonstration  of  the  properties  of  the  element  fluorine,  which 
he  succeeded  in  isolating  in  1SS7. 

Not  le!>s  interesting  or  valuable  are  the  studies  of  Dr.  Perkins, 
on  electro-magnetic  rotation  ;  of  Lord  Rayleigh,  on  the  relative 
densities  of  gases  ;  of  Dcwar,  on  chemical  relations  at  ex- 
tremely low  temperatures  ;  of  Clowes,  on  exact  measure- 
ments of  flame-cap  indications  afforded  by  minces'  testing 
lamp'i ;  of  Horace  Brown  and  Morris,  on  the  chemistry  and 
physiology  of  foliage  leaves,  by  which  they  have  been  led 
10  the  startling  conclusion  that  cane-sugar  is  Ihe  first  sugar 
pro<luced  during  the  assimilation  of  carbon,  and  that  starch 
IS  formed  at  its  expense  as  a  more  stable  reserve  material 
for  subsequent  us:  of  the  plant  ;  or  of  Cross,  Bcvan, 
and  Beadle,  on  the  interaction  of  alkali-cellulose  and 
carbon  bisulphide,  in  the  course  of  which  they  have  proved 
that  a  cellulose  residue  can  act  like  an  alcohol  radical  in  the 
formation  of  thiucarbonates,  and  thus  have  added  another  to 
the  authors'  valuable  contributions  to  our  knowledge  of  members 
of  the  complex  group  of  celluloses. 

Itui  it  is  now  an  idle  task  In  a  President  of  this  .Section  to 
attempt  a  slight  sketch  of  the  works  of  chemical  philosophers 
even  during  the  short  space  of  twelve  months  ;  they  are  too 
numerous  and  gen-rally  too  Important  to  be  lightly  treated, 
hence  we  can  I  ut  apply  to  them  a  paraphrase  of  the  ancient 
formula — Arc  they  not  written  in  the  books  of  the  chronicles  we 
term  " Jahresberichte,"  "Annales,"  or  "Transactions  and 
Abstracts,"  according  to  our  nationality? 

1  Mould,  however,  in  this  connection  ask  your  consideration 
for  a  question  relating  to  the  utilisalion  of  the  vast  stores  of 
facts  laid  up — some  might  even  say  buried — in  the  records  to 
which  reference  has  just  been  made.  The  need  exists,  and 
•linoM  daily  becomes  greater,  for  facile  reference  to  this  ac- 
cu  iiuhled  wealth,  and  of  such  a  kind  that  an  investigator, 
commencing  a  line  of  Inquiry  with  whose  previous  history  he  i* 
not  familiar,  can  be  certain  to  learn  all  the  facts  knoun  on  the 
subject  up  to  a  particular  date,  instead  of  having  only  the 
paifal  record  to  be  found  in  even  the  best  edited  of  the 
diciionlries  now  available.  The  best  and  mo-t  obvious  method 
of  attaining  this  end  is  the  publication  of  a  subject-matter  index 
of  an  ideally  complete  character.  I  am  glad  to  know  that  the 
Chemical  Society  of  London  will  probably  provide  us  in  the 
year>  10  come  with  a  compilation  which  will  doubtless  aim  at  a 
hi,;h  standard  of  value  as  a  work  of  reference  to  memoirs,  and 
in  some  degree  to  their  contents,  so  far  as  the  existing  indexes 
of  the  volumes  of  the  Society's  Journal  supply  the  information. 
Whether  this  subject-matter  index  is  published  or  not,  the  time 
ha.s  certainly  arrived  for  adopting  the  immediately  useful  course 
of  publishmg  monographs,  an.ilogous  to  those  now  usual  in 
N'aiural  Science,  which  shall  contain  all  the  information  gaine<l 
up  to  a  particular  date  in  the  branch  of  chemistry  with  which 
the  author  is  specially  familiar  by  reason  of  his  own  woik  in  the 
subjrcl.  Such  m  nographs  should  include  much  more  than  any 
mere  co  npilation,  and  would  form  Ihe  Viett  material  from  which 
a  complete  subjecl-maltcr  index  might  ultimately  be  evolved. 

My  attention  was  forcibly  drawn  to  the  nee<l  of  such  special 
records  by  noting  the  comparatively  numerous  cases  of  re-dit- 
covery  and  im}<erfcc(  identification  of  derivatives  of  thiourea. 
In  my  laboratory,  where  this  substance  was  isolated,  we 
rat«iraliy  fo'low  wi  h  interest  all  work  connected  with  it,  and 
therefore  readily  detect  lapses  of  the  kind  just  mentioned. 
Ku'.  when  it  it  iememl)ered  that  the  distinct  derivatives  uf 
thiourea  now  known  number  considerably  over  six  hundred 
substances,  and  that  their  desciiptions  are  scattered  through 
numerous  British  and  foreign  j  mrnals,  considerable  excuse  can 
be  found  for  workers  overlooking  former  reiults.  Thedifliculiy 
which  exi>i8  in  this  one  small  department  of  the  science  I  hope 
shortly  to  remos-e,  and  trust  that  others  may  l>e  induced  to  pro- 
vide similar  works  of  reference  to  the  particular  branches  of 
chemistry  with  which  they  are  personally  most  familiar. 

\Vh;n  we  con<ider  the  drift  of  investigation  in  recent  years, 
it  IS  easy  to  recognise  a  distinct  reaction  from  extreme  specialiia- 
lion  in  the  prominence  now  given  to  general  phy>ico-chcmical 
problems,  and  to  those  broad  questions  concerning  the  relations 
of  the  elements  which  I  would  venture  to  group  under  the  hetd 
of  "  Comparative  Chemistry."    Together  these  lines  of  inquiry 
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afford  promise  of  definite  information  about  the  real  nature  of 
the  seventy  or  more  entities  we  term  "  elemen"$,"  and  about 
the  mechanism  of  that  mysterious  yet  definite  change  in  matter 
which  we  call  "  chemical  action."  Now  and  again  one  or  other 
class  of  investigation  enables  us  to  get  some  glimpse  beyond  the 
known  which  stimulates  the  imaginative  faculty. 

For  example,  a  curious  side-light  seems  to  be  thrown  on  the 
nature  of  the  elements  by  the  chcmico-physical  discussion  of 
the  connection  existing  between  the  constitution  of  certain  or- 
ganic compounds  and  the  colours  they  exhibit.    Without  at- 
tempting to  intervene  in  the  interesting  co:itroversy  in  which 
.\rmstrong  and  Hartly  are  engaged  as  to  the  nature  of  the 
connection,  we  may  lake  it  as  an  established  fact  that  a  relation 
exists  between  Ihe  power  which  a  dissolved  chemical  compound 
possesses  of  producin;;  Ihe  colour  impression  within  our  com- 
paratively small  vUual  range,  and  the  particular  moile  of  group- 
ing of  its  constituent  radicals  in  its  molecule.    Further,  the 
reality  of  this  connection  will  be  most  freely  admitted  in  the 
class  of  aromatic  compounds  ;  that  is,  in  derivatives  of  benzene, 
whose  constituents  are  so  closely  linked  together  as  to  exhibit 
qnasi-elemenial  |>ersi.stence.    Hthen,  the  possession  <>f  what  we 
call  colour  by  a  compound  be  connected  with  its  constitution, 
may  we  not  infer  that  "elements"  which   exhibit  distinct 
colour,  such  as  gold  and  cop|)«r,  in  thin  layers  and  in  their 
soluble  compounds,  are  at  least  complexes  analogous  to  definitely 
decomposable  substances?    This  inference,  while  legitimate  as 
it  stands,  would  obviously  acquire  strength  if  we  could  show 
that  anything  like  isomerism  exists  among  the  elements  ;  for 
identity  of  atomic  weight  of  any  two  chemically  distinct  ele- 
ments must,  by  all  analogy  with  compounds,  iinply  dissimilarity 
in  constitution,  and,  therefore,  definite  structure,  independently 
of  any  argument  derived  from  colour.    Now,  nickel  and  cobalt 
are  p<;rfeclly  distinct  elements,  as  we  all  know,  but,  so  far  as 
existing  evidence  goes,  the  observed  differences  in  their  atomic 
weights  (nickel  $8  6,  cobalt  587)  are  so  small  as  to  l>e  within 
the  range  of  the  experimental  errors  to  which  the  determinations 
were  liable.    Here,  then,  we  seem  to  have  the  rc«;iuired  example 
of  something  like  isomerism  among  elements,  and  consecjuenlly 
some  evidence  that  these  substances  are  complexes  of  different 
orders  ;  but  in  the  cases  of  cobalt  and  nickel  we  also  know  that 
in  transparent  solutions  of  their  salts,  if  not  in  thin  layers  of  the 
metals  themselves,  they  exhibit  strong  and  distinct  colours — 
compare  the  beautiful  rosy  tint  of  cobalt  sulphate  with  the  bril- 
liant ^rcen  of  the  corresponding  salt  of  nickel.    I  herefore,  in 
exhibiting  characteristically  diflferenl  colours,  these  substances 
afford  us  some  further  evidence  of  structural  differences  between 
the  matter  of  which  they  consist,  and  support  the  conclusion  to 
which  their  api>arent  identity  in  atomic  weight  would  lead  as. 
By  means  of  such  side-lights  we  may  gradually  acquire  some 
i^iea  of  the  nature  of  the  elements,  even  if  we  are  unable  to  get 
any  clue  to  their  origin  o:her  than  such  as  may  be  found  in 
Crookes'  interesting  speculations. 

A;;ain,  while  our  knowled,;e  of  the  genesis  of  the  chemical 
elements  is  as  small  as  astronomers  |)ossess  of  Ihe  origin  of  the 
heavenly  bodies,  much  'uggestive  work  has  recently  been 
accomplished  in  the  attempt  to  apply  the  principle  of  gravitation, 
which  simply  explains  the  relative  motions  of  the  planets,  to 
account  fur  the  interactions  of  the  molecules  uf  the  rlements. 
The  first  step  in  this  direction  was  suggested  by  .Mendeletf  in  his 
Ko)al  Institution  lectuie^May  Jl,  1859)  wherein  he  piopoicsl 
to  'ipply  Ncwlun's  third  law  uf  motion  to  chemical  molecules, 
reganlcd  as  systems  of  atoms  analagous  to  double  stars.  The 
Rev.  |ir,  llaughlon  has  followed  up  this  idea  with  his  well- 
known  mathematical  skill,  and,  in  a  series  of  papers  just  pnh- 
lishrd,  has  shown  th.it  the  three  Newtonian  laws  are  applicable 
to  explain  the  interactions  nf  chemical  molecules,  "  with  this 
difleienci-,  that  wheicas  the  specific  coefficient  of  gravity  if  Ihr 
tame  for  all  budics,  independent  of  ihe  particular  kind  of 
matter  of  which  they  are  comjxised,  the  atoms  have  specific 
coefficients  uf  attraction  which  vary  with  Ihe  nature  of 
Ihe  atoms  concerned."  The  laws  of  gravitation,  with  this 
proviso,  were  found  to  apply  to  all  the  definite  cases  examined, 
and  it  was  shown  that  a  chemical  change  of  cumlunalloa  it 
equivalent  to  a  planetary  catastrophe.  SofartlMtod 
hy(vithrsis  of  "  Newtonian  Chemistry  "  ha*  led  f^B>c 
which  are  not  at  variance  with  the  facts  of  theadi' 
'  gives  promise  of  help  in  obtaining  a  solution  of  ttoi 
I  of  the  nature  of  chemical  action. 

Passing  from  consideraliuns  of  the  kiodl^^^ 
J  referred,  permit  me  to  occnpv  the  rest  of  VF 
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poul  witb  a  short  acoune  of  .1  line  of  study  in  whit  1  h»ve 
already  termed  "comp»rat:ve  chemistry,"  which  is  not  only  of 
inherent  interest,  but  seems  to  give  us  the  meant  of  fillii^  in 
some  details  of  .1  hahciiQ  r.ither  MftlMtod CfeApttr  tO  tlwaftrly 
chemical  history  of  thH  earth. 

The  most  remarkable  outcome  of  "  compara'.i%-e  chemistry  '  i* 
the  periodic  law  of  the  elements,  which  asstjU  thai  the  properties 
of  the  elements  are  connected  in  the  form  of  a  periodic  function 
with  the  ma'ses  of  their  atoms.  Coacarrcntly  with  the 
recognition  of  thi*  ptiaciple,  other  iaveiticpttioat  ktm  hen  m 
progress,  aiming  at  mot*  exMt  MnltiaM  of  lb*  (AmcMn  of 
the  icUtioH  of  the  elements,  and  vltloMlcty  of  their  leipcGtive 
olRoei  in  nKtiirft  Among  inqairia  «r thi*  Itind  the  compkntiye 
study  of  ibe  dements  carbon  anl  «licon  appeen  to  ne  to 
possess  the  higheit  iotereat.  Caifaoo.  whether  comUned  with 
hydrogen,  osygeo,  or  nitrogen,  or  with  ell  three,  is  the  great 
element  of  ofgenic  nalnre,  while  stiicen,  in  anion  with  oxygen 
and  varioas  metals,  not  only  forms  about  un«>!hird  of  the  >olid 
crest  of  the  earth,  bat  is  un<|ues'  itriily  -.he  m  nt  icnporiant  ele- 
ment of  inorganic  nature.  The  chief  functions  of  carbon  are 
tho;e  which  are  pc  formed  at  comparatively  low  temperatures; 
hefife  cirltfin  15  p«f:rtilly  the  clement  of  the  present  epoch. 
On  the  other  h.mil,  the  .iclin  rev  iif  MliO'>n  are  most  murki'il  at 
very  li:.;h  tirv.|M.-ri' urr-.  ;  h<-ii:t-  it  is  ih-'  eIem•^^t  who,e  chirf 
work  in  nitiKc  w \,  [:.Lii'...riiv-ii  m  i h-- ■! is'niii  |i:isf,  wlicii  'he 
temperaiurc  tlr.,  c«nli  wa*  far  licyon.l  that  ii  which  the 
carbon  comp  mn  I-  of  organic  life  could  exist.  Yet  between 
these  doroinan;  elLLiisnts  <if  widely  diffj'ent  epochts  remsrkably 
cloee  analog irs  .in-  traceable,  and  the  chai  ac  en  nc  liJici'  iit  •> 
olnervcd  in  their  relations  with  other  clemciits  ire  jiil  those 
wfakh  enbie  ench  to  play  its  part  cOTectivelx  un  ter  the  con* 
ditiom  which  pnmale  iti  greatest  acliviijr. 

The  cfaemicM  amloeies  of  the  two  letnui  eleinenb  eirbon  tmd 
■iiieon  are  moat  eaatljr  eaeoaniied  in  Mmpoiiadt  which  either  do 
aoteootnin  oxjpgen,  or  whKh  are  oawen  eotnpoundt  «f  •  very 
aiople  order,  aad  the  fotlowfaw  table  srill  recall  a  Hear  of  the 
Boat  laipoitaiitor  iheae,  at  wellaa  toaw  which  have  resulted 
from  the  fine  rcaearehes  of  Priedcft,  CiafU,  and  Ladeafaarg  :— 

Sime  SUHetM  AnaU'guts  of  C»ri$m  CmpouHiit. 


Sill, 

Si^CI^  «», 
SiO, 

H:,SiO, 

ll'SilIOj  . 

(Si 1 10:1,0  ... 

ll,S:,'>^  ... 

HSiiCH,)0, 
HSi(Cjf,)0, 
SiC,H,,U  ... 


...  Hydrides  

■■' j- Chlorides  I 

...  Oxides 

^fe'^ 

1'  jrnjc  .Vc.lJ^ 
...    Formic  Anhydrides 
...    Oxalic  Acids 

Acetic  Acids 
...    Benzoic  Acids 
...   Nonyl  Ilvdrides  ... 
...  Ncoyl  Aleohob  ... 


CCl« 
C,CI, 
CO, 

(CHO),0? 
H,C,04 
HC(CH,)0, 

nc(c,n,)o, 

C|aH|||H. 

But  these  silicon  analogues  of  carlm  eompounds  are, 
generally,  very  different  inm  the  latter  u  reactive  power, 
especially  in  presence  of  oijrgen  and  water.  For  example, 
hydride  of  silicon,  even  when  pore,  is  very  easily  decomposed, 
and,  if  sliglilly  wanned,  is  spontaneously  inQammable  in  air; 
whcrex';  the  analoijnn?  m.-jrih  j;^'  diics  not  take  fiire  in  air 
below  a  r«4  heat.  Ajjain,  the  chloriflc,  of  siliti.Ti  arc  ia|!nily 
Attacked  by  water  affording  silicon  hydroiides  and  Iiy.lnji  filurii; 
acid  ;  but  the  analogous  carljon  chlnrideti  arc  little  ni'tVctcJ  by 
water  even  at  comparatively  high  temperatures.  Siniilariy, 
silicon-chloroform  And  water  quickly  proiiuce  iilicry-forniic  acul 
and  anhydride  along  with  hy^lrochluric  acid,  while  ordir,.iry 
cWfjrfiOwsn  can  be  kept  to  contact  with  water  for  a  cansnler.iblc 
tirrii;  Allh  eal  material  change. 

L:uu  nKeotly  ni  well-defiaed  compouuds  ^  stiicoa  were 
■own  including  nitrogen ;  but  we  are  now  aoqpataud  «i^  a 
^vmber  of  significant  substances  of  this  class. 
Chemistf  aare  long  been  familiar  with  the  fact  that  a  violent 
enetton  uhes  pla«e  when  silicon  chloride  and  ammonia  are 
Ihnred  to  intenct.  Peno^  in  tS  v x     ume  I  that  the  resulting 
hite  powder  was  an, adttlttL^iMi^^^UAd  aasiened  to 
'Sc  f,n    •  '    '    "  '  1"^^^^"^  -  - 


rmnia  Si 


JVC  bit 


Ihiaaywelalir 
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of  this  rcactii)!!,  Imt  awing  to  peculiar  dilTicuiticN  in  ihc 
way  have  not  olitained  results  o.'  very  conclusive  kind. 
It  kno«n  that  iht-  jnoduct  «hcn  strongly  healed  in  3  current 
of  ammonia  gas  altGrdi  ammonium  chloride,  which  volsililises, 
and  a  itsiduf,  to  which  Schutzenbeiger  and  Colson  have  ^■ 
signed  the  formula  Si,N,H.  This  body  they  regard  as  a  definite 
hvdride  of  SifN,,  which  latter  they  produced  by  acting  on 
■iliGoa  at  aerhtte  heat  with  pna  aitngaa.  Gattermann  suggests 
that  a  atater  iqppioncb  lo  the  aUeonaflalogue  of  cyanogen, 
StJH^  riuM  be  ebtalwd  kam  the  pradoct  of  the  action  of 
ammonia  on  dlieoD^cihlorafonii ;  hot  it  dee>  not  appear  ihatthia 
suggestion  has  yet  borne  fruit.  It  was  scarcely  probable  that 
the  above  mentioned  rather  indeftnile  compounds  of  silicon  with 
nitrogen  were  the  only  one*  of  the  class  olitainable,  .since  bodica 
inclndiog  carbon  «>mt>incd  with  nitrogen  are  not  only  numerous 
but  are  among  the  most  important  carbon  compounds  known. 
Farther  investigation  was  therefore  necessary  in  the  interests  of 
comparaiirechemiatry,  and  ibr  special  reasons  which  will  appear 
later  on  {  bat  ItwascrideBt  That  a  new  point  of  attach  mut  lie 
found. 

\  preliminary  experimental  snivey  proved  the  possibility  of 
fortning  numerous  compounds  of  silicon  containing  nitrogen, 
un  1  enabled  mc  to  srlect  thu  I-  which  >eeiiied  iii'i<.t  likely  to 
-itTird  definite  infoim.iiion.  For  much  of  this  kimi  of  woik 
Mlicon  chloride  w;i>  ra'hcr  too  energetic,  hericc  I  hiui  a  con- 
^stilerabie  <|uantity  aS  the  Uaore  manageable  silicon  leirabroinide 
prepared  by  Serullas'  method,  viz.  by  passing  the  vapour  of 
crude  bromine  ^containing  a  little  chloiiae)  over  a  strongly 
heated  aixtare  of  silica  akd  clmrooal.  In  porifyiag  tins  pro* 
doct  I  tibtabiad  iaeideBtallf  iha  cblor>hramiac  of  sUim, 
SiCIBr^  whidi  was  reqniiad  hi  order  to  oMitplete  the  aetiet  of 
passible  cMonhremidcs  of  silieon.' 

Silicon  bremido  was  fouo  I  to  priduce  addition  coixpounds 
*CI7  readily  with  many  fee  ly  bs'.ic  sub>tance'>  containing  nitro- 
gen. But  one  Kf^up  if  bromides  of  this  cl.t>s  ins  yet  lieen 
investigated  in  detail,  namely,  the proiucts  atior  le  '.  by  ihioureai. 
The  typical  member  of  this  group  is  ilte  perfectly  Melinite  bat 
unm^jataniiM  1  ' 


SiBr.fS????.?!*).?' 


Substituted  thioureas  afford  similar  bodies,  the  most  interest- 
ing of  which  is  the  allyl  compound.  This  is  a  singularly  viscid 
liquid,  which  reqnires  setcm  days  at  ordinary  lempentHies  lo 
regain  its  level,  when  a  tithe  oooialoing  it  is  invcttod,  Sat 
these  are  essentially  additloB  coaponnds,  aadaKthcfefoKooa' 
paratlvdy  unimporunt. 

In  most  coses,  however,  the  silicon  haloids  enter  into  very 
definite  reaction  with  nitrogen  compounds,  especially  when  the 
latter  arc  distinctly  basic,  soch  as  aniline  or  any  nf  its  homo- 
logues.  One  of  the  principal  products  of  this  class  of  change 
is  the  beautifitl  typical  substance  00  the  table,  which  is  the  first 
well-defined  crystalline  compound  obtained  in  which  silicon  is 
exclusively  combined  with  nilro^en.  It*  fi^nipoiiticm  is 
Si(NliCgU|,)j. "  .\na!o^;uus  co:ii pnunds  have  been  lurniCii  with 
the  tiituictincs,  iin|:hth) latiiines,  i\:c  ,  .ind  h.ivc  lieen  cx.irii:ned  In 
considerable  detail,  liut  it  sulficcs  to  mi:;. ion  them  and  pruced 
to  jx>int  om  the  nature  of  the  ch.'.rijjcs  we  cin  clltct  by  the 
action  of  heat  on  the  cornjiar^itivcly  limple  auilidr. 

When  iilicon  aailulc  is  heated  carefully  i'm  I'.j./j.j  it  li.ics  one 
iiio'ccioc  of  .Triiline  very  easily  ;ind  le.ive-.  I  riptu  nyl  ^innidine, 
pro';:ij>i!y  t'le  ,?  mudilicatitii]  ;  if  the  atliun  of  heat  l>c  continued, 
hilt  x[  01  lin  iry  piessure  and  in  a  current  of  dry  hydrogen, 
anatlier  lauiccule  of  aniline  can  be  expelled,  and,  jtisl  before 
ih<:  last  trace  of  the  latter  is  scmoved*  the  picvionsly 
li  iaidsttbitanceioHdificsaMlallbids  a  dlieon  analwoe  of  the 
insoloble  modifieation  of  cubodii^enyldiunide,  which  may 
ihsB  be  heated  modentdy  witlioot  ondetgoiog  further  material 
change.  A  oomvaiisoft  «f  the  Carawlm  vUl  make  the  lelationa 
of  the  products  dear 

Silicate!  rapbenylamide—  Si(  N  H  Ph)« 
Silicotriphenylguanidioe— Si :  Nl'h.  (NHPh), 

.Sillciidiphcnyloiinudi:  —  .Si  :  iN'I'h!',. 

MoTCnvcr.  the diimidc  ha^  been  heated  to  full  rcilncs  in  a 
combustion  furnacewhile  dry  hydrogen  was  .stil;  passed  over  it  ; 
even  iitidex  ihesc  conditions  little  charting  occurred,  but  some 
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nitro,»en  and  a  phenyl  raiiical  were  tliminaleil,  and  lh«  puri- 
fied residnc  waifonml  to  niiproiimatc  in  compoiition  toSiNPh, 
which  would  represent  the  body  a*  plieDyl-iiUcocyaiiide  or  a 
poljnner  of  it.  Even  careful  heating  of  the  diimide  in  anmonia 
gM  !■»  not  easbted  me  to  retnore  all  (he  phenyl  from  the 
eoBBMrf,  but  cHhcr  to  nUdn  niinccn,  u  the  best  residue 
olNawtd  mMi  Mdi  tntfamt  connited  of  SiiNjPb.  or  the 
pbeBjrlie  dcrtmttvt  of  oae  of  the  nhttmceaiiradBced  bf-Schut- 
uabaiBar.  ud  CghM  from  tbe  aiBMBfe  Moeltoii.  It  majr  be 
tbrt  boilr  tloK  rnhMunw  m  eo«poo«di  of  lO' 
with  ovinid*  fHMp  of  tbe  kiDdfadow  indietitd— 

SNv  SiN  ^ 

SiN'/  SiN  ' 

Kttrther  investigation  roust  decide  whether  this  is  a  real  re- 
lationship ;  if  it  l«,  we  should  be  able  to  remove  Ihe  imidic 
group  and  obtain  silicocyanogen  in  (he  free  ^tate.  I  )ne  other 
point  only  need  he  notitt  l,  r  r:i-.e'y,  ihat  when  she  afmvc  silicon 
compoumli  are  healed  in  oxy^jcn  ihey  :ue  sloHly  convtr'ed  inio 
SiO,  ;  but  the  lau  traces  ol  nitr(i(;cn  arc  rcni  jvcii  with  great 
difficnity,  unle*--:  waler  vapour  is  present,  when  ainnionia  and 
aitica  are  i|  iitk'y  formed. 

Much  remains  to  be  done  in  this  dcpartincnt  of  conrparative 
chemistry,  but  we  aw*  faiity  claim  to  have  established  the  fact 
that  tUiooat  like  ctrbon,  can  be  made  to  form  perfectly  well- 
dcted  eov^oMBdo  in  liUch  it  is  exdusifdy  mked  with  the 
titad  BitNigm  ofMnNlie  md  iaidic  gronpt. 

Now,  barfais  prond  the  aqncHy  of  ■dieon  lor  (he  bmation 
of  eomiwunda  oi  thii  order  with  a  liiid  eleueiit,  Natore  very 
distinctively  lets  os  undentudlhalDftragCB  a  not  the  particular 
element  which  is  best  adepted  to  plece  the  tffnd  tilt  toward* 
tilicon  in  its  high-iemperatore  change*,  which  are  ultimately 
dominated  by  oxygen.  We  are  not  acquainted  with  any  natural 
compounds  which  include  silicon  and  nitrogen ;  bat  large 
numbers  of  the  most  important  minerals  contain  the  pseudo- 
triad  element  aluminum  inmljined  with  silicon,  and  few  include 
any  other  triad.  IMk  -j  lii  iuj  follows  silicon  in  the  periodic 
system  of  the  elements  as  nitrogen  dnes  carbon,  but  >ilicates 
containing  more  llian  traces  of  phoftphorus  arc  rate  ;  on  the 
other  hanil,  silicates  are  not  uncommon  ccntaioing  boron,  the 
lower  hc^mologuc  of  iluatlBinB  { for  cmmple,  axinhe,  dadMxhe, 
and  tourmaline 

Moreover,  it  is  well  Inown  that  silicon  dissolvci  freely  in 
molten  aluminum,  though  much  more  of  the  former  .separates 
en  cooling.  Winkler  has  analjncd  the  gangn?  of  alumintin 
ninratcd  with  silicon,  and  found  that  Its  oompocition  is  ap- 
noilmitcljp  icpreaenud  Iqp  the  famim  SAI,  or,  perhaps, 
SltAl|i  If  we  ai«  to  rcfMd  ihfa  n  ■mloioiii  to  C,N,  or 
wnumu.  Here  elomhum  at  kaat  reaenblca  oitnges  in 
daeetqr  fermhic  a  compound  whh  rilicon  at  moderately  high 
lenperatnre.  Ii  would  appear,  then,  that  while  silicon  can 
combine  with  both  the  triads  nitrogen  and  aluminum,  the  marked 
positive  cbamctcrs  of  the  latter,  and  its  cxttenieiylowmlatUitr, 
suit  it  best  for  the  ptodnclion  of  permanent  dltea>  dMBpOHBdl 
similar  to  those  which  nitrogen  can  afford. 

With  these  facts  in  mind  we  may  carry  our  thoughts  back  to 
that  peril  d  in  the  earth'*.  hi->tory  when  our  planet  wa»  at  a  higher 
lempcralure  than  the  ili cLii i  ri  juiin  of  ixyj^rn  conijiM.in.i^. 
Under  such  conditions  ihc  least  volatile  eUuienis  wcie  f n  baUly 
liquids,  while  silicides  and  carbides  of  various  metals  were 
formed  in  ibe  lla;<l  globe.  We  can  imagine  that  the  attraction 
of  almr.inan\  \i  i  the  laige  excesv  uf  sijunn  would  assert  itself, 
and  that,  as  the  temperature  fell  below  the  point  at  which 
oxidation  become  pf  ssilil?,  these  silicides  and  caibiiics  unilcr- 
wcat  some  degree  of  oxidation,  the  carbides  suffering  most 
owing  to  tbe  volalilil^  of  the  oxides  of  carbon,  while  the  fixity 
of  the  predacts  of  oaidatioo  of  silicides  reodcrcd  the  latter  pro- 
cea  ft  more  cradwl  one.  The  oaMaiion  of  ailHidet  of  aMttti 
wMchhadMtleattraetioBforiiUceawmldliftdlo  ihe  Carmft' 
tion  of  simple  mclatlie  sfflieaiea  aadtofheiepiaitlOBorthelane 
quantities  of  free  silica  we  meet  with  fai  tne  foNd  onist  of  the 
earth,  whereas  oxidation  of  silicides  of  aluraiiwm  would  not 
break  up  the  unioo  of  the  two  elements,  but  rather  cause  the 
ultimate  formation  of  tbe  alumino-silicates  which  .ire  so  abundant 
in  noat  of  our  rocks. 

Viewed  in  the  light  of  the  facts  already  cited  and  the  infer- 
ences we  l>a\r  drawn  from  It  em  as  to  the  nitrogen-like  relation- 
ship of  aluminum  to  siiicoo,  1  am  disposed  to  regard  the  natanl 
•hmino>itlicatet  as  prcducti  of  final  oaidation  of 
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active  silico  aluminum  analogues  of  carbo-nUrogen  cuinpound*, 
rather  than  ordinary  double  salts.  1.  .■  ,;^  ni,'rally  taken  for 
granted  that  they  are  double  sails,  but  recent  work  un  lite 
chrorooaUtes  by  E.  A.  Weiaer  ha  ahowa-that  this  view-iaaot 
necessarily  irae  of  all  tacih  mbataneia. 

Without  going  into  uhIm  detail  w*  ow  efw  fenn  mmm  «aa- 
ception  of  the  general  OMBaeafdhinelimiiiaBlftftluriBBai 
siUaide  lo  as  alnmhiMHIatCk  If  wt  tMW  Ihe  — eleilw  alicady 
ttaaad  to  lead  ns  farther. 

We  recognise  the  existence  of  silieo-formyl  in  Fried«l 
Ladeobug'ssilico-fonnic  anhydride  ;  hence  silico-iiiiot 
iaftooa^pound  whose  probafale  bonatioa  we  can  adnsii, 
Ihe  bans  of  lui  Aluminui 
repreaentatitre  also,  Thna 


/COH 
N-COH 

TrUormaiiiidc. 


/SIOH 
M-StOH 

SiOH 

Slico-irifor- 
ouraidc 


i  aI^: 


SiOH 
SiOH 


^SiOH 

Silico'alamino- 
triformjiinvdc. 


.SiOjH' 
Al-«Ot&' 
\siO,R' 

Sail  of  an  a]aanao> 

Mlkic  acid. 


Now,  oaidation  of  triformamide  would  lead  to  complete 
resolutios  ioto  nitrogen  gas,  carbondioxide  gas  and  water  rear 
dcring  it  an  eatnmely  aastable  body ;  under  similar  caoditioaa 
silieomlAmaaBiide  woald  prabaUy  alrad  jBitMfea  raa  aad 
silicic  add  (orrflioiMi  dimlde  aad  water) ;  while  the  third  eoa* 
pound, 'instead  of  breaking  up,  would  (owing  to  the  fixity  oC 
aluminum  as  compared  with  nurogen)  be  likely  at  first  to  affaed 
a  salt  of  an  alnodao-siUcic  add,  in  presence  of  much  basic 
material. 

The  freouent  recurrence  of  the  ratios  Si,.\l.Si|.VIj,  &c.,  in  tbe 
formulx  of  natural  alumino-tilicates,  suggests  that  some  at  least 
of  these  minerals  are  derived  from  oxidation  products  of  the 
above  triformic  type.  Without  stopping  In  tracx-  all  the  pos- 
sible stages  in  the  oxidation  of  the  jrimary  compound 
Al(SiO,R),,  or  vari.itior.-  in  b.isicity  uf  the  pinlui-'.s.  I  m.\y  cilc 
the  four  following  examjilcs  out  of  many  others  which  uiigni  be 
given  of  resulting  representative  mineral  groups  :  — 

xSiO.R'        ^Si04R',        ^Si04R',  ^SiO.R"' 

Ai^SiOtR'  :  Al— SiO«R(  :  Al— SiO,R"  :  AI-SiO,R- 


SiO,R' 


SiO«R' 


Beryl  type  (lw>iri-)L     Camel  type. 


"^SiO^R" 


\ 


SiO«R." 

Five  years  ago  Prof.  K.  W.  Clarke,  of  the  United  Stales 
Geological  Survey,  published  a  most  interesting  pa[>er  oa  iIm 
struct  are  of  the  natnial  silicates.  In  this  he  adopts  tbe  view 
Ihat  the  aiaanl  Maoliie,  Si,.\itO„.  is  the  ptlmaijp  Icoai  which 
all  odicr  atamino-aRliealea  may  be  supposed  to  arise  hf  wImh 
substitution*.  Nature,  however,  seems  to  teadi  us  that  audi 
minerals  as  xenolite,  fibrolite,  and  the  related  grouj^  of  "dami" 
are  rather  to  be  regarded  as  end-products  of  a  SCXSSS  of  hydeft- 
Wlic  changes  of  less  aluminous  silicates  than  prfaaaiy  substances 
tlMttsclMs  ;  hence  the  sketch  which  I  have  veiMnred  lo  give 
above  of  the  probable  genesis  of  aluroino-stlicates  seems  to  pro- 

I,  witboat 


vide  a  Icaa  aibiirarj  faaaia  for  CUiJte's  intercating  wotk, 
materially  dblaibng  the  geaaeal  dnit  of  ui  la 


reasoning. 

We  may  now  cans;  li  i  fur  .1  iiii  rneti'  in  v»ii;n  liieciion  evi- 
dence can  be  so<ight  for  the  existence  in  nature  of  dcrivattucs 
of  '.he  hy|M>thctical  intermediate  proiUicts  of  oxilhttioa.bctwaaB 
a  prinuirv  silicide  .md  its  fully  oxidised  silicate. 

In  the  .nb'tncc  of  .i  working  hypothtsis  of  '.'.'.v  kind  which  I 
have  already  "-uggesied  it  is  not  proliable  that  direct  evidence 
would  yet  he  obtainable  —this  must  be  work  for  the  future — bat 
when  we  consider  that  the  existence  of  compound*  of  the  onler 
in  question  would  manifest  themselves  in  orilioary  mineral 
snalyses  by  the  analytical  productaexeeedingthe  original  weight 
of  malerinlf  we  aaea  to  fiad  aoaM  evidence  on  the  point  la 
reeorded  oice  of  the  Idad.  A  deftdeacy  of  a  single  atnn  of 
oxygen  ia  onaipoaads  having  the  high  molecular  weighle  of 
those  in  qacMloe,  would  be  indicated  by  vciy  staaU  eaoHMa 
(from  2  to  3  per  oeni.)  whose  real  meaning  might  be  eeailf 
overlooked.  Now,  such  results  are  not  at  all  unusual  !• 
analyses  of  mineral  ainmino-silicates.  For  instance,  Ampkiktkt 
containing  a  mcR  trace  of  iron  have  aSioided  toa'75  pirta  (hsa 
loOk  aad  daaoat  diaualyaes  of  ^ArrawaaasaCr  an  hiab,  gr  ' 
a  I0i3  parts.   Ia  lew  dqgiae  Vmaktmtt  wmwn 


mi 


i|n  *ssecaam«lMi«ll~HiAibiih«r<aw«*, 
OBty  ma 
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the  Andtlmitt  gTOdp  m»y  be  noted.  AH  these  case*  may  be 
capaUe  oi  some  uthcr  explanations,  but  I  cite  them  to  show 
that  tucb  excesses  are  commonly  met  with  in  published  analyses. 
On  the  other  hand,  it  is  scircely  to  be  doubted  that  a  gowl 
analyst,  who  obtained  a  really  significant  excess,  would  throw 
such  a  result  aside  as  erroneous  and  nerer  pablish  it.  I  there- 
fore plead  for  much  greater  care  in  analyses  of  .the  kind  in  i|ue»- 
tion,  and  closer  scrutiny  of  results  in  the  light  of  the  suggestions 
1  ha»e  ventured  to  otlcr.  It  is  probable  that  silicale*  contain- 
ing only  partially  oiidised  aluminum  are  rare  ;  nevertheless  the 
search  for  ihcm  would  introduce  a  new  element  of  interest  into 
mineralogicil  inquiries. 

If  the  general  considerations  I  have  now  endeavoured  to  lay 
before  you  are  allowed  iheir  full  weight,  some  of  the  alnmino- 
silicates  of  onr  prini.iry  rocks  rereal  to  us  more  than  wc  hitherto 
supposed.  Regarded  from  this  newer  standpoint,  they  are 
telcoaidi«esi  representatives  of  substances  which  foreshadowed 
in  terms  of  <ulicon,  aluminum,  and  oxygen  the  compounds  of 
carbon,  nitrogen,  and  hydrogen  required  at  a  later  stage  of  the 
earth's  history  for  living  organisms.  Thus,  while  the  sedimen. 
la-y  strata  contain  remains  which  come  down  to  as  from  the  very 
dawn  of  life  on  this  globe,  the  rocks  from  whose  partial  dis- 
intpgration  the  preserving  strata  resulted  contain  mineral  records 
which  carry  us  stilt  further  back,  even  to  Nature's  earliest 
efforts  in  building  up  compounds  similar  to  those  suited  for  the 
purposes  of  organic  development. 


NOTES. 

Trof.  Max  MtutER  has  attained  the  jubilee  of  his  Doctorate, 
having  taken  his  degree  in  1843,  and  in  honour  of  the  occasion 
the  Uuirersity  of  I«eipiig  has  conferred  a  rtew  drplotna  upon 
him. 

Mk.  Bell,  of  Carltoo  Street,  Nottingham,  has  brought  out, 
•t  an  opportune  moment,  "  A  Contribution  to  the  Geology  and 
>latural  Hutory  of  Nottinghamshire."  The  little  volume  is 
edited  by  Mr,  J.  W.  Carr,  who  in  his  preface  records  his  in- 
debtedness to  various  friends— specialists  in  certain  depart- 
ments— who  wrote  for  him  some  portions  of  the  book.  The 
hook  was  compile  !  at  the  request  of  the  Local  Excursions' 
Committee  of  ihc  British  Association,  for  the  use  of  members 
attending  the  Nottingham  meeting.  We  have  no  doubt  that 
many  such  will  avail  themselves  of  the  handy  Ihile  guide-book, 
»hich  has  been  prepared  for  their  special  benefit. 

Thbrk  seems  to  be  no  doubt  lltat  the  latest  report  of  the 
death  of  Erain  Pasha  is  to  be  relied  upon.  Mr.  A.  J.  Swann, 
of  L'jiji,  from  wh;)m  the  report  comes,  declares  that  in  his 
opinion  it  is  as  conclusive  as  anything  cm  be  in  Africa.  And 
now  within  a  week  of  the  tidings  of  Kroin's  death  the  sudden 
<leoea<ie  is  announced  of  another  African  traveller — Surgeon- 
Major  Parke— one  of  the  most  widely  known  of  the  members 
of  the  Emin  Relief  Expedition.  He  died  suddenly  on  the  night 
of  Sunday  last,  while  on  a  visit  to  the  scat  of  the  Duke  of  St. 
Alhans  at  Alt-na-Craig. 

The  death  is  announce^!,  at  the  age  of  sixty-one,  of  Dr. 
Atexander  Straich,  the  Director  of  the  Zoological  Museum  of 
Sl  Petcrsfwrg.  Dr.  Strauch  was  an  authority  on  reptiles,  and 
the  author  of  several  zoological  works. 

The  death  is  reported  of  Mr.  T.  W.  Kcnnard,  C.E., 
onnder  of  the  Monmouthshire  Crumlin  Works,  designer  and 
oaAOinctor  of  the  Crumlin  Viaduct,  and  engineer-in  chief  uf 
the  AUaaiic  and  (ireat  Western  Railway,  United  States.  Me 
died  at  the  age  of  6S. 

Wjt  have  to  xecird  the  death  of  a  well-known  inventor  and 
«is^  angioeer  of  New  York,  in  the  person  of  Mr.  J«^eph  Batiin. 
lie       in  hi*  Sjtb  year. 

O.N  and  after  NovemhJI —  UtenOlway  time  ihraughoat 
the  kingdom  of  Ital|^  1  »fl  »  tveniA  Act  of  the 
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legislature,  be  regulatctl  by  the  mean  solar  lime  of  the  iSth 
meridian  east  of  Greenwich,  this  being  the  so  called  Middle 
Eur  >pean  time.  The  hours  will  be  reckoned  from  midnight  to 
midrtight.  The  new  time  will  be  II  minutes  in  advance  of  the 
mean  solar  time  of  Rome.  It  is  expected  that  the  other  ser- 
vices and  the  Italian  public  generally  will  soon  follow  ihc 
example  set  by  the  railway  stations. 

M.  D'Arsonvxl,  in  E  t^tritite  for  .\ugttst  24,  dcacribes some 
eK[>eTimenU  which  he  has  made  on  the  effects  of  stron,:, 
alternating  magnetic  fields  on  animals,  his  results  appareoiky 
being  somewhat  contradictory  to  tho^e  recently  obtained  in  the 
Edison  Laboratory.  M.  D'Arsonral's  experiments  were  per- 
formed by  -means  of  ooils  wound  'on  cylinders  of  cardboard, 
glass  or  wood,  large  enough  to  accommodate  a  man  inside  them 
when  required.  The  solenoid  thus  formed  constituted  the  path 
for  the  discharge  of  a  condenser  of  two  to  twelve  Lcyden  j  irt, 
arranged  in  two  batteries  with  proper  precautions  for  rendering 
the  discbarge  oscillatory.  The  jars  were  charged  periodically 
by  a  transformer,  giving  a  carrent  at  about  15. o»  voltH,  with 
a  freq'iency  of  sixty  per  second.  A  lamp  held  with  one 
terminal  in  each  hand  of  a  man  standing  within  the  solenoid, 
may  then  be  raised  by  the  induced  currents  to  bright  incande- 
scence, while  M.  D'.Vrsonval  asserts  that  considerable  physio- 
logical effects  are  also  produced.  The  method  used  to  deter- 
mination the  strength  of  these  alternating  magnetic  fields  is 
very  ingenious  ;  it  consists  simply  in  inserting  a  mercurial 
thermometer  in  the  field,  and  noting  the  rise  of  temperature 
produced  by  the  Foucanlt  currents  in  the  mercury.  A  con- 
siderable rise  is  very  quickly  produced  in  the  strongest  field*, 
while  for  weaker  fields  a  petroleum  therm  jmeter  is  employed, 
or  an  air  thermometer  the  bulb  of  which  contains  a  small 
copper  tube. 

Dr.  W.  S.  IIedley,  in  an  article  in  the  Laiutt,  comments 
on  M.  D'.Vrsonval's  work,  and  rocntiotu  some  experiments  of 
lUs  own  which  seem  to  support  the  hypothesis  that  the  harm- 
lessness  of  high  frequency  alternating  currents  may  be 
explained  by  the  fact  that  in  these  cases  there  is  "virtually  no 
current  strength";  r.,?-,  a  current  of  two  amperes  at  joo 
volts,  if  transformed  up  to  100,000  volts,  cannot  exceed  in 
strength  0  004  ampere.  Another  factor  concerned  io  the  effect 
is  the  "  conceJUration  "  of  the  carrent.  Passing  a  current  of 
high  frequency  and  capable  of  keeping  a  3  c»ndle  lamp  glowing, 
through  the  body  by  means  of  copper  cylin  lers  held  io  the 
hands,  produced  no  appreciable  effect  beyond  a  slig  it  warming 
under  the  electrodes;  using  a  half  crown  as  electrode  on  the 
forearm,  the  same  negative  result  follows  ;  with  a  shilliiig,  there 
is  a  slight  pricking  effect,  which  becomes  quite  painful  with  a 
threepenny-piece  substituted  for  the  shilling,  thus  indicating 
that  otlier  factors  have  to  be  considered,  as  well  as  more 
frequency,  in  the  discussion  of  the  "  harmleisaess  "  of  alter- 
nating currents. 

The  issue  in  a  compact  form  of  the  interesting  series  of 
articles  on  "  Sewage  Purification  in  .\meTica,"  by  .M.  N.  Baker, 
which  appeared  in  the  Enprnvriii;  Ntws  of  New  York  iast 
year,  famishes  an  irapjrtant  ad  lition  to  our  information  on 
this  t -mplicatid  subject.  The  treatment  of  the  sewage  of  thirt  y 
municipalities  in  the  United  States  and  Canada  is  given  in 
detail,  and  the  description  further  elucidated  by  no  less  than 
seventy-seven  illustrations,  including  elaborate  plans  showing 
the  v.irious  arran,;emeat  of  puriftcalian,  plant,  &c.  The  Utile 
pamphlet  of  l'>6  pages  is  well  printed  and  is  providetl  with  a 
copious  index.  That  America  has  recently  devoted  much 
attention  to  the  vexed  question  of  the  purification  o[  sewage 
will  be  remembered  by  all  who  have  bad  occasion  to  con-u>i 
the  admirable  experimtntal  wark  on  the  chcm'.cal  and  bacleriu- 
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toginl  Aspect*  of  tU*  rabjcot,  Con  lagtL'il  at  the  instigation  and 

«iiderthetaperiiiit«nd«ii«eof  th«  M4tsMhasctt$  Suu«  BoMd  of 
HmHIi. 

"CKCHiCAt,  ind  Mim-Mioenlocioil  ftneuelict  00  the 

Upper  Cretaceous  Zonei  of  the  South  of  England  "  i*  the  title 
of  the  thesis  sent  in  by  Dr.  \V.  F.  Hume  for  the  recent  D.Sc. 
examination  :it  I.  'i'.ii  in  Univcrsit) ,  This  jmpcr  ;jivej  a  large 
amount  of  infemiauait  on  the  sulj  ect  ;  the  isone^tlcicnbed  being 
those  established  by  Dr.  C.  Barrois.  The  notes  refer  chiefly  to 
tb«  chalk  of  the  Isle  of  Wight  uid  Dorsauhire,  bat  tbej  id- 
dade  Bumerooi  reierencecto  the  cballi  of  ottier  treai^  espedallf 
to  that  of  l'olkes?onc.  The  ulhor**  ittearches  incline  him  to 
the  belief  llmt  most  of  the  challc  was  depotiled  !n  fairly  deep 
water;  thu*  differing  iVim  .\f.  C^iyeux,  whose  uiirk  in  the 
north  of  France  led  him  to  infer  a  shallow  water  origin  lor  the 
ehalk  of  thiM  ftrea.  The  iaioliible  ratldae  decreases  in  quantity 
u  m  veeod  ia  the  wrin,  rad  »  gcnenLUjr  greater  in  the  Iile  of 
Wight  thnt  »t  Folkatone  j  tlie  «Mew  befaig  cipcciallr  apperent 
is  tb*  Ceaomanian  zsnes.  All  the  Upper  Cenowmim  beds  have 
flndeifooe  tecoudar;  tilicaficmtioa. 

Thb  Geotogleat  Sarvey  of  Ftmee  hat  now  published  rather 
more  than  one-half  of  the  country  on  the  scale  of  1  :8o,cioo— 
138  »treetsout  of  a  total  of  259.  An  excellent  general  map  on 
the  scale  of  1  :  1,000,000  wni  issued  in  1889.  The  first  street 
(No.  13)  of  the  map  of  the  scale  of  I :  jao,ooo  bu  jut  been 
paUiibcd.  This  napt  which  li  •rtdiHtlen  of  aislceo  itoecto  on 
tbe  bifer  ictle^  bv  Fine  nearly  in  Iheeeotre,  and  includes  Hon- 
flew  and  LIseaux  on  the  wetl,  Chaleandua  and  Sens  on  the 
south,  Nogent  and  Dormant  on  ^iie  ei  it,  Rtjcd  ar.il  ITeauvais 
on  the  north.  The  tertiary  and  secondary  rocks  are  well  repre- 
sented within  this  area,  the  Silurian,  Ordovician,  Cimhrian  and 
pre  Cambrian  occupying  a  small  space  in  the  south-west  near 
Mamen.  The  clay  with  flints  is  shown  by  thadlQg  over  tbe 
chalk.  Tbe  freshwater  aiad  estoarine  strata  are  indicated  by 
fhndiag  over  the  colmr  denoting  the  ge  ilojicU  formations. 
Nnawrons  note*  on  eoonomie  geology  are  printed  below  the 
map. 

AN  interestiog  study  of  tbe  compounds  of  phosphorus  and 
■sulphiir,  hy  Ilcrr  HellT,  is  published  in  thcc  irtenl  numhcr  of 
\\\z  Zii: -.ihrilt  jiir  phyiikaliuht  Chtmie.  IlithL-rlo  seven  iul- 
ptii  Ics  of  pl|i'>phoru»  ha»c  ;i;cn  1  .•■vcril/t.-ii.  l  l'jiorv.itions  <in 
vapour-density,  and  on  the  botling-poiot  of  sotu'.inn^  in  c^trhun 
bisulphide  indicate,  however,  that  four  of  these  only  arc  <rae 
chenical  compounds  via.  P^S,,  P,S«,  and  PaS..  On 

heating  two  Momic  ptofoitiaas  of  pbo^ibonis  with  tbren  of  snl. 
phuT,  ihstead  of  P,^  bdng  formed  it  appears  that  the  main 
product  is  r«S„  a  little  F4S,  I>ciri>:  .lUo  obtained.  The  sub. 
stances  pri  vinnsly  lakm  to  he  r,S  .i-xi  .-irc  merely  solu. 

tioos  of  sulphur  iu  phmphorui.  loctdcalaily  the  author  con- 
Ami  the  results  already  arrived  at  by  Meckmano,  that  when  in 
•glntinB  in  carbon  bisnlpbide,  salphur  has  the  moleenlar  for- 
mla  S,  and  pbos^^hnma  die  fotmnln  P«  }  he  niao  ihAert  that 
phosphorus  and  sulphur  when  dimoleed  in  carbon  bisulphide  do 
not  unite  even  on  heating  to  the  ordinary  boiling-point.  It  is 
also  noteworthy  that  the  freeiing-[>oints  of  solutions  of  >ulphur 
in  phosphorus  favour  the  view  that  here  the  molecular  com- 
plexity of  snipluir  it  tbe  same  as  whea  it  ia  dissolved  in  carbon 

bisulphide. 

The  eighth  meeting  of  the  Imernational  Congress  of  Hygiene 
and  Demography  is  to  be  held  daring  the  present  month  at 
Bnda  Pesih,  end  sevemi  iatematioaal  committees  have,  we 
vndentaiid,  been  fitmed  w6h  n  view  to  eBnjring  nnl  the  deal* 
sions  of  the  London  Coogrcis.  A  eepwitt  MCtiMt  far  tropical 
countries  has  been  organised,  and  wfllnMat  ante  the  pccttdenqr 
of  I>r.  Theodor  Duka. 
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1  He  sixteenth  aannal  neeiingof  the  Libiary  .\ssociaiiuD  was 
held  at  Aberdeen  on  September  4  and  5.  In  his  inangnrat  ad- 
dress, Dr.  Gamett,  Keeper  of  the  Printed  Bioks  in  the  Brltteh 

Museum,  i\oi\-\'.  ii,)on  (hr-  cat.nlo^iiin^  o'  ti->'>l.;.  lie  '•xW  that  a 
catologut.-  jib-.oulJ  not  merely  enable  the  rcadci^  tu  hii  1  *  book 
with  the  least  possible  delay,  but  also  presen'  an  ciutomc  of 
the  life-work  of  every  author,  and  assist  tbe  literary  historian 
in  his  researches.  Of  the  ptpers  read,  one  by  Prof.  Trail, 
on  ' '  The  CUs>ifle«UoB  «f  B  j  iks  in  tbe  Nitural  Scienceai"  was 
of  cspedal  scicBlifin  iMcriiti 

SivniAl  very  iateresdog  lectures  will  shortly  be  deltvercd  nl 
the  evening  meetings  of  the  CkmeaClttb.  -On  Septcntier  SI 
Prof.  J.  Milne,  F.R.S.,  who  ti  on  a  short  wit  from  Japan,  vOI 

iliscoursc  upon  "  The  Earthquakes  of  Japan  "  ;  Mr.  Lamond 
H  )wie  will  give  a  lecture,  entitled  "The  Scottish  Alps,"  00 
Scptem')cr  38;  aitd  the  October  an  i  November  prograaoiCI 
will  include  a  paper  by  Prof.  Marshall  Ward,  F.  R.S. 

Tite  Journal  of  tbe  College  of  Science,  Imperial  University, 
J  ipan,  vol.  Ti.  part  X,  is  devoted  to  a  paper  by  Mr.  Sadnbisn 

Matsuda  on  "The  Anatomy  of  Magnoliacex."  The  author 
s  >lils  up  Mit^nMiUt't  into  the  four  following  groups  :  (1)  Those 
identical  with  Mtxgnolitii,  (2)  tho^c  i  l  jr.tical  with  Sthimndrett 
(3)  lr«(kMUndroH  and  the  genera  of  llliciot,  (4)  EnpULxa  and 
CtrtiMpkylhim. 

A  REVISED  report  on  the  "Copepada  of  Liverpool  Bay," 
by  Mr.  Isaac  C.  Thompson,  has  been  pnblished  in  tbe  Trana* 
actions  of  the  Liverptiol  BMogiea!  Society,  vol.  viL  Use 

report  deals  with  136  species,  eighteea  of  which  art  new  to  the 

district  f>v4r  which  th^  c  jlteetion  was  made,  and  eleven  are 
c  .iv  i  ii'f  I  to  hi  entirely  new  -ipicies.  Twenty  plates  are 
included,  coniaining  a  oumbst  of  outline  sketches  for  facili- 
taUng  Identiflenttnn. 

TuF  .\tiihio|-i -.logical  Institute  has  issue  1  an  imlsx  to  its 
publications,  rtic  iodex  includes  coaimuaicalioni  publiibed 
in  the  journal  and  transaction*  of  the  Ethnological  S  iciety  from 
1843  to  1871 ;  those  in  the  journal  and  memoirs  of  the  An- 
thropolc^^t  Society  {tWj-yi),  and  also  those  that  hww 
appeared  in  the  .  f 't.'  ^  r  s>!«g{nl  Ktfhm,  In  iflyi  thn  'EAm- 
\ogicA\  and  .\nibraij  jlijgioiJ  Saeleties  ttfllted  to  form  the  An- 
i'.i  n,.  jh>,;ic.nl  Institute,  and  since  tht;n  .ill  p  iper  %  liave  appeared 
in  the  Institute's  joornal.  The  first  twenty  volumes  of  the 
jonmal  am  inclnded  in  the  index. 

Crtmai  contains  an  .irliclc  )>>•  M.  C.  W^r.t,  from  which  it 
appears  that  droughts  such  at  wc  h.ivc  experienced  this  year 
foUmr  neydc  of  forty-two  years.  S.nte,  however,  the  observ- 
ations disensad  have  not  been  obtained  from  om  place,  and 
there  is  nn  clear  dcSoitioa  a*  in  what  conftitnics  a  «tiy  icmo«, 
the  themy  can  hardly  Iw  said  tobe  abvfenipidOQ. 

Messrs.  Taylor  and  Francis  will  shortly  publish  a  work, 
by  Griffith  Brewer  and  Patrick  Y.  Alexander,  on  "  Aeronautics," 
being  an  abridgement  of  aeronautical  specilicntiOM  tied  nt  tht 
Patent  Office  bet  wee u  1851  and  1 89 1. 

MkSjKS.  G.  r.  rurMAN's  Sons  have  published  for  Dr.Lauro 
Sodrc,  the  Governor  of  Par.;,  Br.izil,  a  work  on  "The  State  of 
Para."  The  work  is  in  6ve  parts,  by  diSiereot  contributors, 
dealing  respectively  iHtli  the  Matoiy  of  Pari,  physical  features, 

public  instruction,  revenues  and  eomiperce,  and  tndjstries. 

THt  foHrualof  tht  Frankiin  /Ni/t/M/r  (or  Sep  ember  contains 
among  othsr  things  the  continuation  of  Nikola  Testa's  lecture 
"Ob  Sight  and  other  Ui^  Freqnency  Pbenonena,"  and  tbe 
eaadiiflnB  of  the  lentwret,  by  Dr.  Ricfaaidii  «a  "Tbe  Spedfle 
Heati  of  the  Metal*.'* 
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The  Calendar  of  tlic  IToivcnity  College,  Bristol,  for  ih* 
sesaion  1S9J  94  has  j  usi  been  Uioed  through  Mr.  Arrowainitb, 
of  Biulol. 

Prof.  Kinch,  of  the  Royal  Ajrici!!  .nl  College,  Cirencester, 
hat  just  issued  a  report  of  »ome  ol  his  6eld  experiments  for 
1993  aad  1893. 

Mr.  \V.  F.  Stani.kv,  of  Great  Turiislile,  Moll'orn,  ha»»ent 
us  the  new  edition  of  his  catalii(;ue  of  maihematicAl  inalnt- 
inenls  made  and  sold  by  him.  It  is  exccllcnlljr  ]irinted  npOB 
good  paper,  and  \%  very  admirably  classified. 

Thk  U.S.Departmentof  Agiiitaltute.divittoo  of  Entomology, 
Iwa  lately  bronclil  mt  Vol.  t..  Now  5.  of  *•  Imeet  Life." 

\Vk  are  informed  ty  a  corresjiori  li.fit  iti  u  the  Rev.L.  Blome- 
field,  whose  death  wc  recorded  in  last  week's  Natuke,  wu 
in  his  niiiely.liMU(h  ftu,*aA  not,  as  atated  byiia,  in liii  aiiiely* 
first. 

FvKTiiEK  tnfaimatioo  concirning  hydraiinr,  XiH^,  and  its 
compottnds  »  contidDed  In  an  ituagnral  dissertation  by  one  of 
PmL  Ciflin'a  ■liiMMitt  al  Kiel,  Hcrr  Fiaaa  Sdundar,  and  a 
brief  aceonnt  of  it  will  be  fonnd  in  tbecnrvent  Cktmiktr2tilung. 

A  criniiiJcr.i'i!'-  lliiii  I      nu\'.   ci.ipscd  since  tbe  h^^'.  [irc[  .\ration 
of  hydrazine,  vtincli  11.1^  aiinuunccd  by  Frol.  Curiius  10  June, 
18S7,  and  it  is  almost  three  years  since  full  detaiU  were  pub- 
lis  hed  conceraing  the  isolation  of  the  pure  hydrate,  a  liquid  of 
the  c«MBfM«iticMk  N|H^H|0  which  boils  at  119*.  It  was  then 
slnled(vide  Natvke,  vol.  43,  p.  205)tlut  inclosed  vaaelathla 
hydrate  vc.tx  be  pirserrcd  unaltered  for  any  length  eflnDe. 
The  r\|iciit r.tr.'  (if  '.ijc  Lis!  thitc  ycui  -,  Jkjwcvlt,  necessitates  a 
KCtiiticalica  i;i  llial  i>l.itcnicDt,  and  iteii  bciji.iiic[  uow  informs 
us  that  the  liquid  stored  in  sealed  tubes  decomposes  sooner  or 
Inter,  the  principal  product  of  decomposition  being  ammonium 
bfdrKte  No  gas  appears  to  be  g«n«mied  during  the  praccn,  w 
tlMttnbeittMHniaiaf  itdoantbeeomndnagcranalintt  neeiuM- 
latlen  of  pressnre.   The  reactions  between  the  hydnte  and  a 
1  arge  r.iimlif r  of  nic"...Kic  oxittcs  .tic  itc^cribed,  in  which  l!if 
strong  reducing  prucUvities  of  bydiaxiac  are  very  markedly  ex- 
hibited, the  reaction  l>eing  frequently  of  an  explosive  character, 
ilerr  Schrader  Amher  desoibcs a  series  of  dont)le  solpbaics  con* 
tiJiihig  hydraaine  sulphate  and  the  mlphate  of  a  aelnl.  Tbeir 
poMfal  formula  is  R'SO..  (N,HJ  iHjSO^  where  R'  may  re- 
present copper,  nickel,  cobalt,  iron,  manganese,  sine  and  cad- 

niiuni.  Thr'c  tlf.uMc  .'uIjjh.Tles,  which  contain  no  w:ilcr  of 
CTystallisalion,  aad  are  fuiihcr  dislic£uishcd  from  the  double 
stt!;'h.ite«  c  nlaining  ammcninm  by  their  difiicnit  solnbiiily,  are 
readily  prepared  by  the  admixture  of  aolutuni  of  the  con* 
■titnent  simpln  Mfphaitc*.  comtttntion  of  the  aaita  is 
pnliiMyexpNiNd  by  the  formula. 


NHg-NH,— O 


>so. 


so, 


NH,-NlI,-0^ 

ConaidanbledittcnUy  was  fonad  ia  pieparinf  double  chlorides 
ef  ftwd  compeailion  coalniafaiif  hydnrint-diloride.  Good 

Crystals  of  very  soluble  double  chlorides  are  easily  obtaini  it,  t,u' 
so  many  appear  capable  of  existence  that  the  conditiunii  fur  the 
formation  of  salts  of  ilclinMe  con^t  itut ion  have  not  yet  been  a^cer 
lained.  Twoentireiy  new  compounds  of  hydrazine  are  described 
by  Herr  Schrader.  Ity  saturating  hydrazine  hydratenriih  sotpho- 
tyanic  acid,  or  by  decomposing  hydrazine  sulphate  with  barium 
Wlpbocyanate,    hydrazine  talpbocyanale,    NjH^  HSCN,  is 
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obtmncd  as  a  deliquctcent  solid  tnbstance  whidi  tnelis  a 
So*.  When  this  hydrazine  sulpho  cyanale  it  healed,  or  when 
molecular  proportion*  of  hydrazine  dichloridc  NjH,  .'I CI  and 
arami>niumsulpho  cyanate  in  aqaeous  solution  ate  heated  for 
four  or  five  hours  in  a  scaled  tube  to  IO0*t  a  second  oew  Mb- 
stance  of  nrea4ike  constitntion, 


CS 


I  . 
NH 


cs/ 

is  formed.   This  second  subsUnce,  bydrasioe  raiphoearbamide 

ctystallises  well  from  solution  In  hot  wafer  and  melts  at 
^  314-215'.  Its  properties  are  somewhii  ic-iaikable,  inasmuch 
as  it  appears  to  possess  fairly  strong  acid  properties,  its  sdulioo 
yielding  very  characteristic  precipitates  with  solutions  of  most 
metallic  salts.  The  dissertation  of  Herr  Schrader  likewiaer«> 
views  most  of  the  wofk  wWdi  baa  been  canied  ont  in  the  Kiel 
laboratories  in  connection  with  hydrazine,  and  adds  many  little 
detaiU  of  imporlance  in  the  practical  manipulation  of  the  sub- 
stance and  its  compounds. 

Noras  from  the  Marine  Biological  Station,  Plymonth.— Lnat 
week's  eaptures  indnde  the  Actlnfan  Zeanfkus  CoutMii  and  the 

Archiannelid  /iiilriebJtlia  //.  •.•,;m'.  In  iht-  fl  a^'ni;  fauna 
Noctiluia,  OMia  medusa?, Ciriiupedc  .\uu/:'ii  ^ir.d  Candid  larvae 
were  plentiful ;  Sagilta,  Oikopltura  and  the  tubicolojs  larvx  of 
Ttrtbtlia  were  fairly  numerous.  Specimens  were  ai>o  taken  of 
the  Lcptomedttsie  IVUlia  tttllMa  and  Emofium  qtiadratum,  of 
young  stages  of  GoyMtM,  of  JMMtm  T^HMituti  AacidinB 
larvx,  aad  of  the  larvie  of  th«  Gepbyreaa  7Xa/«»«M.  Hm 
Nemertine  Amphi^m,:  fnltkir  and  the  Mollnec  CteuiodwU 
iaitatua  are  now  breeding. 

Tnt  additions  to  the  Zoolo^eat  Soelety*a  Gardens  dnn'ng 

the  past  week  incluije  a  S<ioty  Manj;.ility  '.C(r\: .  dus  fulig- 
ni.  us,  V  J  I'tum  Wcit  Africa,  |>rc>enl<;d  by  Mij>i  Gnmstoo  ;  two 
llrai:iiian  Cariamas  (Cartatna  (riilata)  from  Brazil,  presented 
by  Mr.  Lindsay  C.  Scott  ;  a  Melodious  Jay  Tbnuh  {Lttuodi- 
efirtH  tantrum)  from  China,  pmentcd  Mr.  B.  H.  Jooea, 
F.2.S. }  a  Wall  Liaaid  (ZnMTAi  mmMlit  var.  MtgutrtK)  (torn 
Triecl,  presented  by  Mr.  A.  W.  Arrowsraith ;  a  Chilian  Teal 
{QuergueJuli  1 /y.\  j  from  Aniatclic  Anicnca,  a  Little  Tern 
{Sl<rna  hiruiiJi']  frocii  Bri;.  lilcs,  an  Axis  l}w  {CtrvM  axis,  i  ) 
fioni  ir.'Jia,  an>l  x  St.  Tliomas's  Coonie  (GMsmw  faibnt^ 
from  West  Indies,  purcbased. 


OUR  ASTRONOMICAL  COLUMN. 

Ml.  TllBUrr's  ObsejivatoKV.— We  have  received  from 
Mr.  Tebbott  the  report  of  the  work  that  has  been  done  during 
the  year  189a  al  hia  nbecivntoiy.  Ia  MUition  to  meridian 
obamntkos  n  neat  onoy  alm-nMiidhn  obaemtions  were 
made,  among  whicfa  we  may  name  the  foUowiaf  :—F«ftyHfive 
phases  of  occnltations  of  stars  by  the  moon,  aevernl  owtrw 
lions  of  the  phenomena  of  Jupiter's  satellites,  twentygood  cnn- 
pariaons  of  the  planet  Mars,  when  in  conjunction  with  lete 
Aquarii,  with  that  star,  by  means  of  the  Jilar  micrometer  on  the 
8  inch  Ctpuitotial,  numerous  obser^ioM  oif  the  comets  visible 
in  that  year,  about  filieen  double-star  ineatcres  and  the  varia- 
ble ^lar  obseivations,  including  a  few  com)  arisons  of  r)  Argna 
and  R.  Carirx  with  neighbouring  stats.  The  niclcorolojjical 
()' ^■<^  r^alloIl^  h.ivi-  tu  cii  tc^ulaily  t.iivcn.  UiuU'i  the  htMiiinj' 
"  1  cr-onal  Ii.slablislitutnt.  an  ide.i  of  tlji-  oncri^y  »nd  real 
wh.ci.  Ml  Tebbutl  shows  li^r  this  science  c  in  be  gatheicil  t'tum 
(he  l.ici  ih;it  all  Ihe  a^tronumicai,  and  nestiy  all  tlic  uittcoro- 
Iti);ical  ill  scfvation-  are  made  by  himself.  O^caiiunally  his  son 
lultcs  ibe  meli'ori Jo,;ica!  rcadin^js  during  his  nt.-scncc  from 
houie,  while  the  assiitance  <  1  .1  '  ■  n  jiuler  is  soaietimcs  made 
use  of.    Although  Mr.  lei^buii  has  received  from  several  as- 
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miny  »u|^«(ioa«  ts  to  work  detirahle  to  he  ilnne, 
hi.  MMrlhelesi,  withes  to  fulfil  ibe  maiD  work  of  the  observa- 
tory, which  contisis  in  r)Userv»lion<  «f  lunar  nccul^aliitns  of 
st.ifs,  '•outhcrn  cmicls.  and  the  mctcorolo.;ical  o'  scrvnlion'. 
Th.H  Mf.  Trbti  iM  i\  OiinKitiL:  r>l'iHii  seel. ini;  »o  nc  lel.ixiiii  n,  i« 
only  n:il>ir:\l  when  n'\<i  c  mvi  Itrr^  h  -)W  his  powcrt  inn  I  hive 
been  "axcil  ."uiin:;  thi-  few  years  ;  and  «e  sincerely  hope  lhal 
.itiiT  :i  t;i>nd  h.'liil.iy  and  rc«t  he  may  cnrni;  hack  to  his  » oi k 
ayain  a  hca'  nan,  and  continue  the  work  he  has  so  ably 
begun. 

Umvkksai-  'I  iMi:  IN  AtisTRM  lA  — With  three  meridians 
diiferin^  hy  <>nc  hour  from  nnc  another  (taoing  lhri>ii(;h  the 
Oontincnt  of  Aiivtrali.i,  the  rjnesii.m  hr.^  hi-t-n  raided  as  to 
whether  only  ctntial  lime  should  he  ixcd,  <ir  all  shiee  lime*. 
^The  iihttr-  atoiy  for  .Se|j[embci ).  Adopiinj;  the  lallcr,  it  will  be 
nccc  saiy,  of  course,  for  freipicnl  chanijrs  of  lime  to  be  made  ; 
but  wiih  the  foimer,  allhoiijjh  place;  on  (he  extreme  cast  and 
west  woiiJ  l  have  their  tiiri'-  ^'  imh  \  'i mrs  »»ay  from  Meal 
time,  ;;realer  crwiweniencc  for  railways,  lclcKra|>h  work,  \c.. 
will  be  gained.  Sir  Charles  Todd,  who  lupports  ihii  latler 
Tiew,ud  whoit  backodbv  lha  Hon.  J.  G.Ward  (New  Zealaiid  i, 
the llM.  I.  Kidd  (N.S. W.X mdUw Koo.  A.  Wjpme  ( Vicioriai, 
cnwtotmfolloWliiK  eonehulon  at  llw  Pwtid  ttut  Telegraph 
CooiMmM  held  l«  llriilMne  this  jrear,  wlicn  tbe  mMwi  of  the 
Hopr  Zaw  Time  was  bcmg  eoiwMcmrf  s— "TlMt  it  is 
desira'>!c  in  the  pablic  inleresis  that  the  Hoitr  Zone  aystem 
ahould  b:  adopted  in  a  modified  form,  so  that  there  should  be 
mue  tioM  ihraogluMt  AattnUa,  ikat  oi  liw  I3$tb  ■ 
dPiiiM  li«Mm  eaat  of  Gtecairfdb.*' 


SOCIETIES  AND  ACADEMIES. 
PAtlS. 

Academy  of  Sciences,  Septenber  4  — M.  Loewv  io  tlie 
chair.  —  Report  upoo  a  memoir  by  M.  Deffbrgcs,  entfilefl,  on 
the  distrihj:ioo  «  the  InMMiV  of  gravity  at  the  snriiice  of  the 
l{lobc,  by  MM.  Fisraii,  Dunbtfr,  Cwntt,  BissM,  Tiiacmnd. 
This  meoMNr,  saivnilted  to  tlw  judcsMnt  of  the  Academy  by 
tbe  Minbier  of  War,  saiMaiim  im  tlwoiviiflal  and  expei  i- 
aenlal  researches  made  dwinc  c^ht  years  In  the  geographical 
serWce  of  the  army,  whh  the  ohjeci  of  deterai'Mac  the  amx-Uitc 
ntenaity  of  gravitation  for  a  snail  anoiber  of  primary  stations, 
and  the  relative  iiiien>iiy  for  a  large  number  of  secondary 
stations  with  ^implitied  appa<ata;.  The  latler  were  d-  termined 
by  means  of  ih^  "  ieve<sil>le  inrertiMe  pendulum  "  invrn'ed  by 
M.  Deflforijes,  which  excredN  all  utcil  j>r»^ifiasly  in  hi^htness 
and  eonvenitnc*.  and  eaMlv  uive^  aji  aj  iiroMiuaiion  1  ■  w;  inn 
I  part  ill  100,000.  The  ans-niaiio  e^iemlinij  alorvjj  a  line  from 
Spitih  rgcn  through  the  Shctland«.  Sc  ibnd,  Ln^Han  I.  I  iancr, 
and  .Mirier",  c  iii^ideral  ly  e»ceed  any  |>ossi(ile  t  xpt  linn-ntal 
errors,  and  the  ctccss  of  gravitation  on  the  nland>  nr.  !  d  i>  : 
on  the  coniineiits  i>  weM  e'>la>i;ii.he<l.  The  report,  which  wav 
adopted  by  the  .\cadeniy,  .^'!vi^t^  iiie  ( JovrninK-iit  ;o  iipply  M. 
DcfTo•y;r^  with  the  nieaiis  to  extend  hi*  work  to  ihe  i>laiids  of 
the  southern  hemitpliere  and  e-p«cially  the  Pacific. — The  hy- 
polhe«is  of   subcontinental    bells   by  M.    Kattau.  The 

Cenomeaa  of  tbe  eank'a  erwi  tie  well  eiplaiiifdaad  w ccted 
assaming  tbat  tto  ettat  mdamealli  llw«oMiBtiils  d«ei  wit 
'1  the  fluid  ^ohe,  bat  is  separated  fram  H  hgr«  'spac*  filled 
\  matter  under  preimre.  The  contiBents  wobM  th« 


would  also  probably  he  stable  under  these  cundiiions.  The 
presence  of  gas  underneath  the  continents,  elevated  a<t  they  ore 
)it>r)vc  the  sea  and  of  gicatcr  density  than  water,  is  neccssitaleJ 
by  conditions  of  hydrostatic  cnuilibiium.  It  i-.  easily  seen  why 
vi>lc«ni>e%  in  ihe  interior  of  continents  never  cive  off  larva,  bot 
only  gn^es  ;  aho  why  lines  of  coast  volcamn  s  li.ave  .succes- 
sively receded  inland  where  the  sea  encmathcd  — 0.\  the  elim- 
ination of  foreign  bodies  in  the  Aitfhaia  and  especially  in  f*h0!as, 
by  M.  Henri  r<niiiii).  If  ihe  manllf  and  ilie  vcniral  S'phon 
of  I'll ol.iv  aic  c  1'  ,1  n^;  their  entire  "c  >Kih.  and  a  collection  of 
fofei(;n  particles  are  ilirown  upon  (he  leiiiacie«.  the  parriclr^ 
falling  upon  the  dorsal  tentacles  are  carried  away  wiih  gre^t 
rapidity,  not  towards  the  mouth,  hut  upon  that  part  of  the 
mantle  which  lies  between  the  anterior  luminous  orgm  and  the 
palp.  Thcnee  they  pats  qoicitly  towards  the  siphon  region.  axMi 
are  slack  logelher  Vf  mucus  and  rolled  up  iato  balls  which  ate 
then  caimded  at  the  siphon.  It  is  thas  that  the  animal  gets  rid 
of  the  partidaa  of  rock  diiialagtatcd  dariag  its  ' 
tiont,  and  pralacta  Its  delicate  mleraal  canau. 
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b*  I>«««l<>IHn*ni :  Dr.  B.  Hauchck,  Iranslaicd  .lod  ejited  by  J.  Tuekty 
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PAMrMi-»T»- — Alwtrari  i.f  Rwsriis  f  irni-hed  tothc  I icpartneataf  9 
«»d  An  ( t.>r«  and  Spoiii»»"ode> —Krp  n  of  Jlr.   I  cbkuu'i  Oh 
tKe  FetiiiiMila.  Windsor.  N.S  W.  1891:  1.  Tebhiut  (Sydney). 

SoaiAts.— JsiMfBal  of  the  AathmpaliHH  »l  latiiMW.  Ai«pM  (K.  hmt)<— 
Natural  S<iriHe.  Srptenher  (AlacailUo)  — OoiIuKiciil  MsKaiinc  ScMen- 
1.rr'K  PmK  An  .li.  m  Joamal  of  Malhemiiii  s,  V  1  «».!*»  ifPatii. 
MH.rri  r  o.^riu.  :>r  tSr  AMsik  Ctsderv  of  Bmai,  V.,!  t,,,  Vux  1,  Nu.  i 
(CaUuii.ii^  ;  i.ri...l  uf  t'lt  tbuiakal  St>ci«ty,  Sevitrmler  ((iMiney  and  JaiJc- 
»oo)  —  I'r  1. -r-  lm;-.  ijf  th--  AmeriraO  PhilotOtlihicd  *soctely.  Vol.  ii,  No.  141 
CPbiladdwIusl  -  1'  ooeedinj.  of  IticWter  A.aJ  mv  o'  Socac,  Vol.  J, 
Brochure  i  (K  xhrMtr,  New  Vorfc). '  (•eolugical  and  Natural  liittory 
Survey  of  VliWBHeia.  tWHslia  |i«  •  (Slinneapth^) —Medical  Maauio*. 
SepMsWr  (gpMtllweeO  — r>  eSi  tlias«  ^  Koyal  SoeiMv  •(  KdMborxh, 
it^S't^  Vol.  I  »  ^.--.'>.-mal  ef  tbaCuUoc*  of  Kiisaei, 

Ieip«ml  tlahwilQr,  Javan,  Vat. mr  a  fr«ky»X 


a  sort  of  belli,  very  mnch  flattened,  and  supported  fa)r0H>i 
Wheieai  the  ocean  f>eds  teould  lie  direct  upon  the  igneoaaflAe. 
The  conlinental  projections  tend  generally  to  rise,  Muan  lip  as 
it  were  by  the  accumulalini;  ^9.%  below,  whiUt  the  sea-heds 
sink.  But  the  gases,  imprisoned  under  hi^h  pressure,  escape 
giwhially  lhnMi|]i  the  6ssurcs  of  the  crust,  when  the 
production  of  new  quantities  from  the  nucleu*  will  l»e- 
corae  insufficient,  the  pres-urc  under  the  conlineTits  will 
decrease,  anl  tlieise  will  l»e  V'^'*!'''-'**'  ujion  ihe  new 
Cnsst  '.ii-'ii  i  neMtl  ,  uiv.n;;  r  sc  to  in.irc  or  less  extended 
craleiif  rm  con(i|^urntion».  Thi>  1*  the  ilate  in  which  wc  .sec 
the  moon  at  the  present  time.  If  the  earth's  cru'.t  in  ii\^iinir  i 
to  be  yo  km.  thick,  the  prosuie  of  the  ca^cs  should  be  650 
atrao^i'beres  and  their  leinpci..:  .ii<;  j'Xj  .  1  l.i-  ^;a>e^  wimld  he 
of  a  dcnsiiy  nearly  eqaal  t  1  tha:  of  waicr,  ami  sujicrj  J■■c^l  iu 
the  order  :  hjfdrogrn,  raelhaae,  nilrofjen,  ethane,  oiy^je..,  car- 
bonic anhydride.    Hydrochloric  add  and  siliciurettcd  hydrogen 
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THURSDAY,  SEPTEMBER  21.  1893. 


THE  Ph'^rrs/i  ASSOCLir/o.v. 

TH  li  Nositnghani  meeting  of  the  British  Association 
must  be  recorded  as  a  useful  and  pleasant  one. 
There  his  been  no  tremcndons  ■entatioD,  but  on  the 
other  hand  there  hut  not  been  much  dulness.  The 
weather  up  1  iv:  1  i>  wis  r\crythipg  that  could  be 
(leered,  and  the  procccdmijs  were  wound  up  yesterday 
by  an  innovation  in  the  shape  of  a  special  performance 

of  P/inraoh  h\  Mr.  U  ilson  Barrett  and  his  cnmp  mv,  to 
whitli  the  meaibcrs  of  the  Aisociation  were  luvuc  l  Ijv 
the  local  committee. 

Theform.il  busine&sof  the  Association  was  commenced 
on  the  1 3th  by  a  meeting  of  the  general  committee.  From 
the  council's  report  we  cull  the  following  announcements, 
iW  I'ollowiiig  were  elected  corresponding  members  :  - 
Dr.  Svante  Arrhenius,  Stockholm  ;  I'rof  Marcel  Bert- 
rand.  Parii  :  Prof.  i\  Elfvioc  Helsingfors;  Prof.  Ldo 
F.rrcr.i,  Brussels  ;  Prof.  G.  Fritsch,  Berlin  ;  Mr.  D.  C. 
(iiiman,  B^limorc  ;  Dr.  C.  K.  fV-iilLmriie.  Sevres  ;  I'rof. 
Kosenthat,  Erlangen  ;  Ur.  Maurits  Snellen,  Utrecht. 

The  council  had  drawn  the  attention  of  the  Local 
Government  Ba.ird  to  the  desirability  of  the  publica- 
tion of  the  "  Report  on  the  Examination  into  Devia- 
tions from  the  Normal  amonjjst  50. co  Children  in 
various  Schools,"  which  had  beeu  preseoted  to 
that  board  by  the  British  Medical  AtMciatioo,  and 
r.f  -.(".'eral  departments  t  '  '-ho  mttiropometric  method 
for  the  measurement  of  criiuinals,  which  is  successfully 
In  operation  in  Francej  Austria,  and  other  continental 
countries. 

At  the  meeting  in  the  evotin^ ,  in  the  Albert  Hall,  the 
retiring  president.  Sir  A.  Geikie,  vacating  thechairi  spoke 
as  followt  '.—Ladies  and  gentlemen,  the  last  duly  wmch 
your  president  for  the  year  has  to  peribrm  is  to  vacate  the 

chair  and  formally  introduce  the  new  president.  Allow  me 

to  thank  you  for  the  high  honour  of  occupying  the  chair  of 
the  British  Association,  and  at  the  same  time  to  express 
the  satisfaction  with  which  I  leain  that  the  affairs  of  the 
British  Association  arc  in  as  satisfactory  a  condition  as 
that  in  ■.'.  lii  ii  1  f  ii-nd  them.  The  iniro.lnction  of  mv  mi.:- 
l  essor  is  otiiy  .1  m.titer  of  form.  His  name  ii  ia;ii.L.ir 
to  all  of  you,  and  he  is  esteemed  all  over  the  world 
as  one  of  the  great  leaders  of  biological  science-  .1  great 
leader  as  well  as  a  great  investigator.  He  will  speak  to 
you  with  the  authority  of  an  acknowledged  mrister  of 
icience.  I  have,  therefore,  great  pleasure  ii-  lu'.n  liiicing 
my  successor  in  the  chair,  the  O.iford  proicsiur,  Dr. 
Burdon  Sanders  r. 

The  President  then  delivered  the  address  which  we 
printed  last  week.  iJr.  Burdon-Sanderson's  reference  to 
ibc  importi^ncc  of  the  endowment  of  research  has  called 
forth  remarks  in  the  Pre^s  which  clearly  indicate  that 
the  people  of  this  country  t!o  not  yet  see  that  in  the 
peaceful  war  among  nations  that  nation  will  win  which 
has  all  the  resouncs  of  science  most  easily  at  its  com- 
mand ;  that  these  rcsriurrcs  arc  as  iiuuh  the  first  line  of 
defence  as  the  liritish  .N.ivy  in  actutil  war  is  our  first 
line;  and  that  with  regard  to  them  we  are  getting  re- 
latively worse  equipped  each  year  in  conseouence  of  the 
care  with  which  science  is  being  fostered  by  foreign 
governments  and  neglected  by  our  Own.  We  are  in  the 
same  position  to  day  with  regard  to  sdence  as  we  were 
in  the  days  of  Queen  Kli/  ibctn  with  regard  to  Ibe  Navy. 

The  tectioaarmeetings  began  nextday.  Theaddresses 
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of  the  various  presidents  have  shown  a  high  level  of  ea 
cellence.  This  week  we  give  those  delivered  in  Seclions- 
C,  D,  G  and  H. 

On  Monday  another  meeting  of  the  general  committee 
was  held  ia  tbe  afternoon  for  the  purpose  of  determining 
upon  the  place  of  meeting  in  1^195  A  deputation 
attended  from  Toronto,  and  Prof.  Mavor,  speaking  oiv 
behalf  of  a  local  provisional  committee,  explained  the 
facilities  which  Toronto  afforded  for  the  holding  of 
genera!  and  sectional  meeting?.  He  also  dwelt  on  the 
industries  of  the  neighbourhood,  its  a>^iiculture,  and 
objects  of  scientific  interest  in  the  vicinity.  It  was 
eventually  agreed  that  the  committee  express  their  best 
thanks  to  the  provisional  co  iimittec  of  "I'oronlo  for  the 
invitation,  and  provided  that  suitable  arrangements  c<»uld 
be  made  similar  to  those  that  were  iiiidc  tor  the  Mon- 
trL'  il  vi-'it  tlK'  < Dir.miiicc  wouhl  be  prepared  to  entertain 
the  qucsLion  of  meeting  at  Toronto  before  many  years 
had  elapsed. 

Deputations  were  then  introduced  from  Bournemouth 
and  Ips  v:l1i.  It  appeared  from  information  given  by 
Mr.  Griffith,  the  secretary,  that  Bournemouth  offered 
greater  facilities  than  Ipswich  in  the  way  of  rooms  for 
the  meetings  of  the  Sections.  On  the  question  being  put 
to  the  vote,  there  appcarc<l  31  for  Ipswich  and  20  for 
Bournemouth.  It  was,  therefore,  decided  that  the  meet- 
ing of  1S95  should  be  held  at  Ipswich. 

The  Marcpiis  of  Salisbury  wns  nominated  president  of 
the  meeting  next  year  a'.  <  Ktuid.  It  was  pointed  out 
that  among  his  cUims  he  has  t>een  Chancellor  of  the 
University  of  Oxford  since  1880,  that  be  would  therefore 
represent  both  hosts  and  guests^  that  he  is  a  distin' 
guished  statesman,  a  eowteons  gentleman,  a  member 
of  the  council  of  the  Royal  Society,  and  a  true  man  of 
science. 

A  Wii  of  vice-presidents  was  agreed  to,  and  ibe  meet- 
ing at  Oxford  was  fixed  for  August  8. 

The  business  concluded  with  the  reappointment  of 
Sir  Douglas  Galton  and  Mr.  Vernon  Harcourt  as  general 
sccrr;  i:  .i  H,  and  Mr.  C..  <;:  ,tn  1-.  as  assistant  general  Sec- 
retary, and  Prof.  Rucker  as  general  treasurer. 

The  list  of  awards  arrived  at  j-estcrday  was  as  follows : 

K'ljitrical  Stijndards    3j 

Mct<  ornlogical  Photographs    lO 

M^Uhemntical  Tables    (5 

Solar  Kndi.Hion        .         ...       ...       ...       .  .  15 

N.xruiiil  I'liy-ici!  Laboratory     ...      ...       ...  5 

Wavc-lenijih  I'aiilci    10 

Iri  11  ami  Steel  Analysis     ...        ...       ...       ...  15 

Action  of  Li>;lit  on  DycJ  Cul.jur»    5 

Erratic  Blo,.ks    15 

Fossil  Phyllopoda   5 

Geological  Phoi  igraphi    10 

Shctt-bcaring  l)i.pnsiisstChiva,  jtc.    20 

^y|)terids  of  the  Pantlsnd  Hills    5 

Sections  of  Stonesfield  Slate    35 

Earth  Trcmot*                 ,..       .,,       ..,       „.  y> 

Ksploration  of  Calf  Hole  Cave   5 

Napic*  Zoological  Sta'inn  .  .                 ...        ...  100 

Plymouth  ZooIouIc.tI  Siatinit       ...       ...        ...  15 

/  loliigy  of  Sariflwii  h  I.siantU       ...       ...       ...  too 

Zoolo^;y  of           Sc,i            .        ...                  .,  40 

.Sliuciuieol  Mimnialian  Ifcnit               ...        ..  10 

ClimaloliiRy  i  f  Tropiral  Africu    .,,       .,.       ..  lo 

Df  s^cvaiions  in  .Sijuih  Georgia     ...       ..        ..  50 

Kxplora' ii  n  in  .\iiiliia       „.       ...       ...        ..  yy 

licononiii;  Tininiiii;            ...        ...        ...  10 

Ainluop<iinei lie  Siaiisi ic<            ...        ...  5 

l',lhn(>;;r.Tphy  of  l'iiit<<l  KItigJom          ...       -  .  10 

Thtr  lj|»5'.onl'ury  Village              ...        ...        ...  40 

.■\nthro|  oiretry  in  SchouU ...       ,.,       ...  5 

NKntal  and  PhyMcal  Conditkw  of  Children     ...  20 

Coirespooding  Sodelies  — .    25 

705 
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SECTION  C. 
CIOUWV, 

OvBHisc  Admiss  ky  J.  J.  H.  Tball,  M.A.  F.R.S., 

SEC.G.S.,  PtESIDEKT  Or  THR  SBCTIOK. 

It  is  a  slrilvin;;  and  TcnarkaMe  fact  tlia;,  allhoii|jh  enormous 

{)rogrt*»  ha»  been  made  in  petrogia|>hical  science  durinr  ihc 
Mt  hundred  yean,  there  has  been  comirarativcly  little  advance 
•o  far  as  broad,  general  iheoriea  relating  tu  the  urigin  of  locks 
are  eDocemed.  In  llwUon's  "  Tbewry  of  the  EartJi,"  the  out  • 
tines  of  which  were  pnbliched  tn  1788,  (lie  foikwiflf  operations 
are  clearly  rrc  >i:ni-e(l : — The  degradation  of  the  eartli'e  anrilhce 
by  oqacout  ant  nimosftherk  aernciex ;  the  depoiition  oflllC 
rtWr/i  licncaih  thr  waters  oj  ihc  ocean  ;  the  contolidalion  and 
mcl3morphr»i<  of  ihe  »editncniaiy  deposiu  l>y  the  iniernal  heal 
and  by  the  injection  of  multen  mineral  mailer ;  llie  di<turbancc 
and  opheaval  of  the  oceanic  de[io>il5  ;  and,  lastly,  the  forma- 
tion 'if  rocks  by  the  consolidation  of  moltfn  mnterini  both  at  ihc 
v.iyf;:i  r  md  in  the  interior  of  Ihc  earth. 

Il  i'  r  r.  ree;srdi.-d  ih?>^e  operations  at  efficient  causes  ordained 
fit  I  111  ;uir[i  I -J  <ii  iirodiicing  an  carili  nd3|ited  tosuslain  animal 
and  vegetable  life.  Hi-^  writing'^  are  satutaled  with  the  teleo- 
logic.il  philosophy  of  the  age  to  which  they  belong,  and  some  of 
his  argnnipnts  stiili*  n*.  Ihe-refrire.  as  stiange  and  incon^'lusive  ; 
moreover,  the  ir.  1  crfc  •  s  .itc  if  t(:e  icienccs  of  chemi»iry  and 
phy»ics  occasionally  liti  him  into  «ciiou5  error.  Notwiihstand- 
ins  ihc'e  iinperfcclions,  wc  are  com|helled  to  admit,  when 
viewing  his  woik  in  the  light  of  modern  knonled^e,  that  we 
can  lliid  the  traces  end  sometime*  far  more  than  the  traces,  <>f 
tbose  btood  genent  tiieories  relaiiog  to  dynamical  geology 
which  are  oHient  at  the  pretent  dar. 

If  IlattoB  bad  conlcnted  MiMelr  with  proving  the  reality  of 
tbe  acrrKics  to  which  lefcrence  ha«  been  made  it  is  pohable 
that  W*  views  would  have  been  generally  accepted.  But  he 
went  much  ftirtltcr  than  (hie.  and  boldly  mainiaintd  that  Mie  or 
other  of  these  scencies,  or  seveial  combined,  would  account  for 
all  the  phenomena  with  which  the  geolo|{iM  bHtodcal.  It  was 
this  that  gave  rite  l»  the  controveitial  firewhidi  biased  tip  with 
such  fury  during  the  early  years  of  this  ccntuiy,  and  whone 
fiyinfj  embers  have  not  yet  been  cxiingui  hed. 

The  V  T-w  nf  Hntf'n  wf-rr  in  siron,;  contrast  to  those  of 
Weiritr,  r-t  <  (  Ir  l  r:ii(il  [  nifL.M  T  ufniineialnpy  at  Ftcibeig,  to 
whom  jcitrnce  <j«i-s  a  dcijt  o!  graiirude  as  great  as  ibat  doc  to 
ihc  Scottish  physician.  The  value  of  aman'swi  il  niu>t  nut 
»iinply  tie  judi'rd  by  the  Iniih  of  the  t!icf>rr  which  tic  liol  l  -.  I 
consider  111 .11  \\\'-  W ernrrian  theory  iiy  •.u'luli  I  tin  irr  1  ind  a 
relerence  lo  si.c  early  stages  of  plant  t.uy  tvulmnin  fjr  ili.-  pur- 
pose of  explaining  cctlain  geuli  ijirnl  Ti^i-  — h.is  (.oir:  im  the 
wane  from  the  time  it  waspropouniic<i  ik.watuthe  lucsent  day  ; 
but  I  claim  to  be  tecond  to  none  in  my  admiration  forlheUnow- 
lc<'gc,  genius;,  and  enthusiasm  of  the  illusiiou<  Saxon  priifestor. 
The  untformitarian  doclrineB  of  Iftitiur  |\iv>.  ^  soiy  il'  c 
cbaracter  lo  tbe  ibcorellcat  vtewa  of  British  geologists  Uunng  i  he 
middle  of  the  century,  is  oottieqiMnee  of  ih«  eloquani  support 
of  Lyell ;  but  of  late  there  hai  bcexk  a  tendem?  to  bark  back 
to  a  fltodiried  form  of  WerierisiB.  Tbil  tendeofy  can,  I  thinic, 
be  largely  traced  to  the  reea|piitioD  of  evolutim  as  a  factor  in 
biologv  and  physical  asirtjoomy.  The  discoveries  i  n  these 
sciences  may  necessitate  a  modification  of  the  vitw^  tic!  i  by 
some  of  the  extreme  advocates  of  uniforinitirianism.  This 
admission,  however,  by  no  means  carries  »  i;!i  it  ihe  conclusion 
thai  the  methods  hii't  i^  f  n  the  d  >ctrine  of  uniformitarianism 
niii-t  1  I-  Ir.  u  It.,]  [.'  r  road  the  history  of  geology  aright, 
every  iirpoitant  advance  in  the  '.heoretical  interpretation  of 
observed  fad*  relating  to  physical  geology  has  been  made  f'y 
the  application  of  these  methods.  It  does  not,  of  course, 
follow  lhat  the  pr.>gress  in  the  future  will  be  eiaetly  .ili  n^;  ihc 
same  lines  as  that  in  the  past  ;  but,  if  \  sim  ri^ht  in  ilic  ij|.iniua 
I  have  espresiifd,  it  is  a  -tr.tn^:  ti-.i.im  fT  .1  Ifmr^  in  tin- old 
roethcxjs  until  they  have  been  prowd  lo  !u:  liuppUt-ablc  10  at 
least  some  of  the  fact-  with  which  the  physical  geologist  has  to 
deal.  Let  us  consider  for  a  moment  whether  the  recognition  of 
evolution  as  a  factor  n  hiolofy  and  physical  astronomy  gives 
an   fH'fri  probability  to  toDefotin  or  wernerisai. 

The  period  of  tioM  i«pr«aenicd  by  our  fosailiftraua  r*oardsis 
pcrhajn  equivalent  to  that  eceopied  by  the  evoltrtion  of  the  *«rte> 
braia,  but  all  ibe  great  subdivisions  of  the  invertebrata  were 
living  inihe  Cambnan  periodi  and  fliutl  have  been  differeoiiated 
in  still  earlier  tioMS.  Is  it  not  probable,  tbenfove,  that  tbe 
fMailMenM*  vecords  at  ptcscst  known  represent  «  period  In- 
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significant  in  compa' i.son  wiili  lh.il  liur'n^which  life  has  csi^'erj 
upon  the  earth?    At;:xiri,  i-  i;  no'  |  robable  thai  the  I'cri  -I 
durinj;  which  life  ha-  cx.,ic,l  is  .1  su!l  smaller  fractit  n  rbijt 
,   which   h.ii  (l.ip^tit  siruc  :t;t-  1.  .i  iii.i;  ;cin  nf  ilit:  pnniitivi'  i  rusl  * 
And  if  so,  what  a  f-itcit  leas'-n  h.ive  «c  for  Ltlavju^  tuikt  the 
rocks  accessible  to  observation  contain  the  recotris  of  Ibe  carl* 
stages  uf  the  pUcet's  history  ?    Dut  the  advocates  of  the  diluted 
I  foruas  of  Wemerism  which  find  expres^i^n  iogeological  wrtlinga 
I  at  the  prcacet  day  nluoit  invaiiibly  refer  to  recent  speealntioaa 
I  n  cosmical  physics.  The  views  of  ast  i  looateia  have  ai ways  had 
a  ptiwerfitt  inBaenoe  on  those  of  geologist*.  Hution  «ro(w  nl  n 

llsse  when  the  astronomical  woild  had  been  profoundly  aflTec'eti 
by  l.»grange"»  di»covety,  in  177^1,  of  the  periodicity  of  the 
Secular  changes  111  lie  firms  of  the  planetary  orbits.  The 
doubts  as  to  thi  s^  .1  ihiy  of  the  solar  sys'em  which  the  recojjni- 
lion  of  these  changes  had  inspired  were  thus  removed,  and 
afttonomers  could  then  sec  in  ihe  phy-ical  system  «»f  ihc 
universe  "no  ve»tigeof  .i  beginning, -no  prospect  cl  an  end." 
Now  il  i-  otIierwKc.  Tidal  Iriction  and  the  dissipation  of 
energy  by  the  earth  md  by  the  sun  arc  each  referred  to  as  fixing 
a  limit  to  the  <  vUiinf;  conditions.  I  have  not  the  knowledge 
necessary  lo  cn  iMc  m-j  to  discuss  ihese  qu^sli  m*,  anJ  1  will 
therefore  adani,  f  t  tl.c  sake  of  ar.;ument,  that  the  phenomena 
Teferre<l  to  indica.e  the  lines  along  which  rh'!  fhv.icil  evolution 
nf  <iur  planet  has  taken  place ;  but  <i  l  -  i  t  ,:!  ■*  tin' I  :;;-!- 
should  iUt>ert  a  working  hypothesis  which  has  led  lo  brilliant 
results  in  the  past  for  one  which  bas  been  tried  again  and  acnia 
and  always  found  waniin;;  ? 

If  there  were  absolule  unanimily  araotisst  msthcmatienl 
physicists,  it  might  be  necessary  for  us  lo  reconsider  our  poai- 
tion.  TMk  however.  Is  not  ihecaae.  After  refetnaig  to  tbe 
;  argument  Rom  tidal  friction,  Prof.  Darwin,  in  bis  address 
1  10  the  Mathematical  and  Pbyaicai  Section  for  1886,  say* .— "  On 
I  the  whole,  then,  I  can  neither  feel  tbe  cogency  of  tbe  argument 
'  from  tidal  friclion  itself,  nor,  accepting  it,  can  I  place  any  re- 
liance on  the  limits  which  11  a»sign»  lo  "eolo^ical  history.''  In 
reviewing  the  argument  from  the  secular  cooling  of  the  earth, 
he  poin's  out  lhat  the  possibility  of  the  generation  of  heal  in  the 
inteiior  by  tidal  friction  h.is  been  ignored,  and  lhat  Ihc  thermal 
data  on  which  the  calculations  arc  based  are  not  sutTicicatly 
complete  to  rrnitiVi;  nil  reasonable  doubt,    lie  regards  the  case 
de|>endiin;  n  iIk'  secular  cooling  of  the  sun  as  the  »tr<jngest  : 
but  it  is  evident  that,  in  view  ol  undreamt  of  iiossibili;ies,  he 
would  not  allow  il  10  have  much  weight  in  ihc  face  of  arlverse 
genlo,;ical   evidence.     Iti   conclusion   he  say!  :  — •' .\lih  tugh 
spccnlitio i  s  .\-  I  1  the  fulun-  i mrs.    t  ''     c:- me  .are  uriually 
of  little   avail,    jcl    il  seem-,   a    likely    ih^l  meteorology 
and  geology   will    pass  the  word  of  command  to  foiinical 
physics  a<  the  converse.     At  present  our    knowledge   of  a 
definite  limit  to  geological  lime  has  so  little  precision  that  we 
should  do  wrong  to  summaiily  reject  any  iheoriet  which  appear 
I  >  demand  ioaci»  period*  of  time  lhaa  those  srhich  now 
appear  albwtblc^  In  each  bnodi  of  idfiiee  hypotfaaita  tomt 
I  the  nneleni  for  the  aggrcgalinn  of  obsereaiioo,  and  as  long  as 
I  facts  are  assimilated  and  co  ordinated  we  ought  to  follow  oar 
1  theory."    Now,  my  point  is  that  the  uniformitarian  hypothesii, 
i  a*  applied  to  the  rocks  we  can  examine,  has  assimilated  and  CO- 
ordinated  so  many  facts  in  the  past,  and  is  assimilating  and  cO- 
I  oidinating  so  manv  new  discoveries,  lhat  wc  should  continue  tO 
follow  it,  rather  than  pluDge  into  the  Iraciilsss  watte  of  cos- 
mugoiiical  speculation  m  pursuit  of  what  nuy  after  all  prove  to 

I  be  a  will-n'-thf-  wisp. 

I  .\s  iin  ;i.!itiiMiial  illustration  of  ilu  vsani  of  agrcemeol 
uniiin^;^  ivinliitiiuili^-al  physicists  .  n  i :  it' .■  ■: .rli  fffaiing  to  the 
r;it-!,,  1  iii.'.y  iffi.r  lo  certain  ii.i(ii-is  hy  Mr,  '  lif.c'  This 
Auiliiir  iiiiinuin- thai  the  modern  theory  ol  elasticity  p>int<  to 
ilii-  ci  :-.cIlisi  n  th.v.  if  a  spherical  globe,  composed  of  a  nearly 
lutompietsiLik-  cliistic  solid  of  the  size  of  the  earth,  wcit  -ci 
rotating  as  the  earth  is  rotating,  it  would  take  the  form  wln  Ji 
the  earth  actually  possessrs.  How  is  the  r|ueition  of  the  iix.iy 
of  the  earth*  aiiii  alTecied  by  Mr.  Cliree's  researches,  and  by 
the  recetjt  ob*ervaiions  which  prove  a  simultaneous  change  of 
latitude,  in  opposite  direcUona,  in  Europe  and  tX  Ilonolula? 
If  geological  facts  point  to  «  afaiflinc  of  the  position  of  ihe  ssii, 
is  there  any  dynamical  reason  why  they  ^onld  not  receive  due 
coosidcrationr  Gcoiogisla  want  at  attcli  freedom  as  possible. 
We  do  not  object  t«  nay  limitatioBa  which  aie  necessniy  in  the 

Iinicficst  of  science,  and  we  cosdially  weteemei  ai»d     n  matler 
t  C  ChMt,  «Oo  Seiat  Apptieatioos  of  Piiysie*  sad  MaHwanttiw  la 
tUtaagf," FMtl.  Mmi',  vel.  s«iil.  (itgt).      tu,  na. 
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of  fact  are  larRcly  <lrpendcnt  upon,  atMitancc  fiona  other  de- 

Crtments  of  knowledg<^  ;  l>ut  thote  who  would  help  ttt  tboald 
ar  in  mind  that  the  proMems  we  have  Mill  lo  soWe  arc  ex- 
tremely difficult  and  complex,  >o  that  if  certain  avcour*  of 
thought  are  eluded  on  in«uf1icient  ground*  by  argutneiits  of  the 
validity  of  which  we  arc  unable  lo  jin'c,  but  wtii  .h  we  are 
naturally  ditpo'ied  to  tnkf  on  iru'f,  ihr  diiTicnliie*  ol  oirr  'itk 
may  be  greatly  aujjmentrd  and  llje  I'tM^ro*  <ir  *cicnc«-  -^'  ih  iuly 
retarded.  S'>  far  as  I  can  judge,  there  i*  no  h  fri<>>  i  rca§un 
why  we  ihou)  1  l-rjtvc  that  any  of  the  rockt  we  now  see  wr»c 
formed  during  ihc  i.irSitr  siii^cs  of  planetary  evoliilion.  We 
are  free  to  examiEir'  li  cin  in  i,  r  oun  way,  and  to  draw  OR  Ihe 
bank  of  time  lo  any  eiilcnt        tn»y  seem  necefs.iry. 

For  •OncTmn  past  the  creatcr  part  nf  my  time  has  been 
dtvolcd  toAitudjr  of  the  composition  and  structure  of  rock«, 
and  II  lua  occnrrra  to  ne  Uui  I  mighi,  on  (he  present  occasim, 
give  exprewion  lo  ny  vi«ir«  no  the  qaestion  «*  to  whether  the 
present  portion  of  peirogrftphieal  teicaoe  neccsiitalo  any  im- 
portant modilicaiion  in  IM  tlieQrelica.1  viewi  introduoed  by  the 
anifotiBitaiian  eeotoeista.  Mual  we  mpplcment  the  idea*  of 
HmUoh  awl  \jft\\  by  any  reCrrenoe  lo  primordial  conditions 
wben  we  eadeavour  to  realue  the  OMBDer  in  wbkh  the  locks 
we  can  tee  and  hanille  were  produced  ?  Tbe  qncetion  I  propose 
to  consider  is  not  whether  some  of  the$e  rock*  may  have  been 
formed  under  physical  conditinns  different  from  those  which  now 
exist — life  is  to<i  sh-iri  to  make  a  discus>ion  of  geological  pos- 
sibilities a  priifi  able  pursuit— but  whether  the  present  »tale  of 
petrographical  science  lenders  uniforinitariani5iri  untert.i'>lc  ai  i 
working  hypothesis;  and,  if  so,  to  whaf  tiiiii'  riicf<- 
nothing  oTij»=n3)  In  what  I  am  about  to  lay  bclotc  y  i  i  Ail 
that  I  ji:  ']  i  -r  rn  do  is  to  select  from  the  numer  us  f.icts  and 
more  or  l<.»s  confl.ciing  vicw»,  bearing  oo  the  quevtiun  1  have 
stated,  a  few  of  thoM  whkh  iippcar  to  rm  to  be  of  coMidenble 
importance. 

The  »edimcntiry  rock «  con'ain  the  hi-.tory  of  life  upon  the 
earth,  and  on  this  account,  «s  well  as  on  account  of  their  ex 
leDMve  dcvclopanrnt  at  Ibe  mrfacr,  they  have  ncccsurily  re- 
«dTed  an  ■aioaitt  of  atteMlmi  which  it  out  of  all  piopoition  to 
theif  InporlAaee  aa  coMiiitient  portion  of  the  pUaet.  Th«* 
Arc,  after  al.,  ont^  sictn  deep.  If  they  were  lotaliy  remoteo 
firoiB  our  tjlolic  its  importance  as  a  memlxr  of  the  aolar  sftlem 
WOOld  not  l>c  appreciably  diminished.  The  gfneral  laws 
coecning  the  formation  and  deposition  oftheiie  sediii>ent»  have 
Men  fairly  well  undrrsio.Kl  for  a  long  time.  Hutton,  as  we 
have  already  »een,  dearly  realised  that  the  land  is  always 
wasting  away,  and  lha<  the  materials  are  accumulating  on  the 
hed«i  of  rivers,  lakes,  and  seas.  The  chi-m<enl  effect*  of  dc- 
nuHa'idii  ,irc  mainly  srcn  in  the  breaking  up  <i(  ii-ri:i;n  Mlieites 
and  the  separation  of  their  cr  n'titHeiil*  into  those  which  are 
soluble  and  those  which  .i  c  insi  :nt  !<•  un  ler  surface  conditions. 
The  mechanical  effect-,  nr  m  iht-  ili  intcpration  of  roc^s, 
anit  'iii>  ai  ;)■,  uiiilr.  i  ti  ii  Tin  c  iri.-.ihi-Cirn.C'-,  t^'rvc  |:Lice  without 
the  dirtrjiinj'jMii  II  of  ci.tii|i-.p|irri!  iiiinf-ruK.'     'Ju«rl»  and 

:  hr  n  !uiiKn  K.  ^  -  which  t-n"  cr  ]  arj^fl  v  t  nt  (t  the  C'in^prj-;t]nn 

of  shales  and  tUjs,  aci;  t'.>u  uf  the  !>io>»t  luipottanl  irt>.oluUc 
constituents.  It  mu^t  be  remembered,  however,  that  felspars 
often  pouc&a  cuosideiablc  powers  of  rcu^lance,  aod  rock,s  which 
oontatn  them  smy  be  broken  up  withaut  complete  or  aoythiag 
lik«  eonplelo  dccompouiioA  of  tbeie  nitmalt.  Orthoclate, 

and  oikooMt  lire  ibt  varicliet  which  moat 
folly  refbt  dccompMllioa  x  and,  a  natnral  eoBM^nenee,  Mcor 
moii  abun-iaoily  in  twdineotary  deposits.  It  is  commonly 
•lated  that  when  felspars  are  atlaieked  the  general  effect  is  to 
redoce  them  to  a  fine  powder.  CompoMd  of  a  bydrated  silicate 
of  alnmina,  and  to  remove  the  alkalies,  lime,  and  a  portion  of 
the  silica.  Bnt,  as  Dr.  Slerry  Hani  has  so  frequently  urged, 
the  removal  of  alkalies  is  imperfect,  for  they  are  almost  in- 
vari-tbly  present  in  argillaceous  deposits.  Three,  '<iur,  and 
even  t'lve  jigr  cent.,  consisting  mainly  of  po'ash,  ti.  iy  fit  juently 
be  I'fiunil  Thi*  alkali  aiipesr?  lo  be  present  in  micac^ou? 
mincia!-,  which  are  often  ]irc.il ,;cc(j,  .is  vi-ry  minuli-  -.ca'f-, 
during  <ht'  rlseompoiirian  i.(  rVU[j.(rs.  White  tiiita,  i*hc:f.er 
formed  in  thii  w^y  c:  .a  [irr,il.ict  of  ii;neous  cr  niji.iinorj.hic 
action,  p  .^sr^'-e  ■  .^rr.i'  j.i>\\*':  -  nf  rr--;st.iilcc  to  ibe  or'iicary  snr- 
f^ce  atjercies  of  .It  cuni  :iciv  .md        m.iy  t>e  '.ise.l  "Vcr  .mj 

over  again  ii>  the  making oi  sedimentaiy  drputtlit.  Uiotv  n  tnica 
is  also  frequently  separated  from  granite  and  other  rocks,  and 
deposited  as  a  constituent  of  sedimeoiSi  but  it  ii  far  more  liable 

i  J.  W.  ludcl.  -  ixpoiiia  er  the  Nil*  Delia,'  Pwtt.  S*tmt$H.t  «•! 
uua.  (iSiA/.  fk.  Hi. 
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to  decompo»ition  than  the  common  white  varieties,  and  ita 
geological  life  is,   therefore^  comparatively  short.'  Small 
cryitalt  and  grains  of  sircoo,  rutile,  ilmenite,  cynnite,  and  tour, 
malinc  are  nearly  indeftmctible,  and  occur  as  accessory  con- 
stiluenls  in  th<-  finer-(»raiiie<l  ^ai'd-tono.'    Garntt  and  stauroliie 
also  pr>s"C5S  consi  trr^l  !o  poAei  >  i(  resist.ince,  and  are  not  un- 
frequentW  j^rf«f"nt  in  the  satin-  lic'io^it*      If  w«  cirejii  fhr  last 
two  mtne:       1  .i  a  few  other-,   vj.jh  .1-  cfiiilv'te,   ihc  sihcalrs 
ron'ainin^  Ijiru-,  iron,  and  magnesia  are,  as  a  rule,  lietfomjKaed 
j  by  surface  agenci.  ^  .md  the  bases  removed  in  solution  ;  augite, 
I  cnstatite,  hornblende,  and  lime-felspars  are  extremely  rare  as 
I  constituent*  of  ordinary  sediments. 

I      The  insoluble  constituents  resulting  from  the  waste  of  land 
surfaces  are  deposited  as  gras'cl,  sand,  and  mud  ;  the  soluble 
I  constituents  become  separated  as  solid  bodies  by  cva|)oiatian  of 
I  the  water  in  inland  sea»  and  lagoon*,  by  dienical  action,  aod 
I  by  organiclifo.   They  are  depotiied  as  earfaooaics,  sulphalcSf 
ciilondes»  and  lonetimca,  «*in  the  ca«c  of  iron  and  mangvueae, 
at  oiddca.  The  Mkble  nllca  may  be  depn»iied  in  Ihe  opaline 
condilion  by  the  action  of  rpjageii  radiol.nia,  and  diatoms,  or 
'  as  tinier. 

The  question  that  we  have  now  to  consider  is  whether  there 
is  any  marked  difference  between  ancient  and  mo<lttn  sedi- 
ments. One  of  the  ohlot  defiosiis  in  the  British  Isles  is  the 
Torridon  sand-ione  of  the  north  »e.st  of  .Scotland.  The  iccent 
discovery  of  OUnel'us  high  up  in  the  stratified  rocks  which  un- 
conformably  overlic  this  deposit  has  placed  its  pre-Cambrian 
nt;c  Neyotid  all  doubt.  Now  thi«  frrmalinn  is  mainly  composed 
r.l  ijiinrtz  and  felspar,  at  least  in  Ur,  u;.|  or  ;i.ii;.  nrd  iln-  l.i'icr 

j  iiiiucrftl  i»  hf.ili  abundant  and  very  slightly  aheiei).  Oi  e  is 
natnrall)'  iciiip:ed,  at  first  sight,  lo  associate  the  freshness  of  the 
felspar  wuh  ;  lie  great  age  of  the  rock — to  a>suinr  either  thai  the 

'  sand  was  formed  at  a  time  when  the  chemical  agents  of  dccom- 
(Kisition  did  not  act  with  the  sam:  force  a~  now,  or  that  they  had 
not  been  in  operation  for  a  tufTicicnl  lentlh  of  time  lo  eliminate 
Ihe  felspar.  A  puic  quailiote  sand  is  piolrably  ncscr  foimed 
by  the  direct  denadalioa  of  •  naiMtic  or  (iiciwcise  area.  Tbe 
coarter  »cAnKn|a  ilnit  prodiiced  contain  in  most,  if  not  ia  all, 
cues  a  conaidenble  amount  of  feNpar.  Bat  Mipar  it  more 
liable  10  deconpotition  by  percolating  water*  whcBit  OCCUnat 

;  a  con<itiinent  of  grii  than  when  present  in  the  parent  loch. 
Silica  may  thus  lie  liheraicd  in  a  solable  form,  and  subirquently 
depi»itc<l  on  the  grains  of  qcarll  to  as  lo  give  rise  to  secondary 
crystalline  facen,  and  kaoliBoaybe  protlucrd  as  brau'ifnl  six- 
sided  tablets  in  the  interstices  of  the  ^rit.  When  the  grit  is  in 
its  turn  denudeil  Ihe  fcKpar  is  -.1;  i.  r  lu  t  n  in  anir»unt, 

and  a  purer  quartz-sand  is  forntcU.  .\-  the  i. Hir  er  leiriMi 
material  i»  used  over  and  over  agiin,  ih  nie.n';!  ir;^  dif 
fcrent  prri'v!^  of  lime  like  the  sand  in  an  hour-glas',  tlic 
ftlsp  .r  .m  i  r;t her  decomposable  minerals  are  gradually  climin- 
aleii.  I  he  occurrence  of  a  large  amount  of  fiesh  felspar  in  the 
Torridon  sanrlslonc  Uii);ht,  I  say,  at  first  sight  be  th'>ught  lo  be 
due  lo  Ihe  i;rea!  npp  of  the  tcxV.  Ar,y  tendency  to  accept  a 
\u:*       ihiv  kirii!  iv.  ln/Wcver,  ;it  (irice  Ly"'''._V*ii  ^\hrn  ,-x*!entt'tn 

I  is  paid  lt>  Uu:  j/eliblti,  in  tue  i:o;»iser  C'  ngtomeralic  iieds  of  the 

I  same  deposit.  1°liesc  consist  largely  of  quarliile — a  rock  formed 
by  the  consolidation  nf  as  pure  a  quaitz-sand  as  any  known  lo 
exiu  in  tbe  later  formatioaa.  We  Me  therefore  led  to  the 
condttHon  that  ihc  special  teatute*  of  the  Tonldon  Mnditoiie 
•M  not  t  finction  of  tiiM^  feat  of  iIm  local  conditions  mder 
whkli  ihtrock  waaprodnotd. 

A  similar  coocloiion  mair  be  reached  by  canMderiiw  4lbef 
types  of  sediment.  When  the  siratitied  rocks  of  the  iflffeimt 
geological  periods  represented  in  any  limiied  area  are  compoted 
with  each  other  certain  marked  dinerenee*  may  be  obenwd, 
but  the  diffc-rcnt  types  formed  in  any  one  area  al  difTcient  times 
can  often  l>c  paralleled  with  the  diflcrent  types  formed  in 
difTerenI  areas  at  the  same  lime,  and  also  with  those  now  form- 
ing beneath  the  waters  of  rivers,  lakes,  and  sca>>.  Deep  sea, 
<ih:(!!ow  water,  littoral  nrfl  tcrresliial  de|  (H.its  can  be  recognised 
ill  the  forma'ions  lj<:lo!.j,iii^;  ti.  many  geological  periodf,  from 
the  most  ancient  lo  the  mo  ;  ice<'nt  ;  nr.d  there  is  no  evidence 
ili:U  itiy  of  our  sedimentary  rock-  c.rrry  w-i  back  to  a  time  when 
the  physical  condi'ion^  of  the  planet  were  materially  differeiit 

1  "  Noici  on  the  Protjible  Oiigin  tX  SdBM  SlaMs,"  ky  W.  Mafnard 

Huichitgs,  i/>i»/.  Mar.,         p,  264. 

}  "Uetier  dai  Varlc.imiii^n  tn>kroskopkcli«r  Ziikaae  uad  Titan- 
Minerjiicn."  »on  ll-.  H«ii»  l  ltiit.ieh,  t'tihxnttt ti.  f'l^l.'WuJif.CruUKittft 
iu  H'Un^yf.  N.K.  xvnt.  "On  Zi>L«ns  >n<t  filter  Miowalt  CWHWimt Ml 
Sand."  Allan  B.  Dick,  Natvrk,  vu).  x««ri.  (■gi;>,|k9i.  Sasplw  "Mm- 
Ot«l.  Survey,"  Onl^  ^  i.«mi<m,  v^.  i.  {>.  iij. 
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from  Ihi^e  wluc  1  ii  j.v  etist.  Afier  revievvin;;  all  tbe  evidence 
at  nir  <1  -ipmt,  I  miii,  tio  vever,  ainiil  th.i;  (he  coarser  as  well 
a*  the  finar  iljpnit^  of  th*  c\rlier  jierioiU  a|iiit»r  H»  l>e  more 
coni'Icc  in  0  im;ioM!ii>a  linn  thoie  of  the  later.  The  griu  nf 
the  ['il.of  il:  furiniti  in«,  laUen  n  a  whole,  contain  more  fel- 
sp:»t  than  the  san  l«tone»  of  the  Mi->iOir>i.-  anil  Tertiary  f  trnu 
lion*,  ni>  1  the  klile*  ari  l  »hile;  of  llit:  former  contain  mure 
alkalies  than  ihc  clay<  th»  U'ler.  Tiii«  statement  will  hoM 
Ijoolfofthe  Kiitiih  i  c  .  cwn  when  allowa-iire  is  iti.nl?  for 
the  enorrn  UK  a  n  nua  jJ  vole  itiij  m  I'erial  a'non;;^t  the  oi  ler 
rocks — a  phenomenon  which  I  hoLl  to  li:-  of  purely  local  sij>- 
niftcaace — hut  I  s'r  >ngly  susjicci  that  it  will  no;  b.  found  lo 
apply  ttoiveiially.  In  any  one,  it  i«  not  of  much  inporlMiee 
fton  Qnr  present  |M>iiit  of  view.  Atl  geotngi«is  will  ii<lmi(  thai 
dcnidaticRi  and  il'piHitioa  were  iiklcing  place  in  pre'Canbrtan 
Uncsr  Hidtfr  ehemical  ao  1  p^y^lcal  eoadititm*  very  limiltr  lo, 
if  noC  identical  with,  ihoic  of  ih*  prcscn'  day. 

There  i*.  lMvi'cv<fr,  one  general  c  m^i'K-r^tion  f>f  mire  wrrious 
import.  A  1  litions  to  the  total  amount  of  ilttiital  material  :i;r 
BOW  Itcing  made  by  the  dtcom  >osiii<.n  of  i|;nrou4  ti>c'-.  ,  i:  1 
there  is  no  il  lU  it  thit  ihi*  Vim  htun  u  un^  <iii  d.irin;;  ihc  whole 
p;riod  of  lime  represenle<l  by  our  stratified  de|Kiiils.  Ilfollo\i.5, 
ihfrifore,  a>  a  nece^iary  c  -  ;  ncc  that  sllkl  uoiformitatian- 
i<m  is  uriiena^ile.  unle«<  'vi    .  ihu  igneoui  majnuLS  arc 

formed  by  the  mrltin.;  of  wtlimcnts. 

So  far  we  have  bcfn  deilin  »  with  the  character-  of  sedimcn- 
lary  rocks  a*  seen  in  han'l- ipccimciis  rather  than  with  those 
which  ilepcnd  on  their  distriliulion  o.cr  larce  a'eas.  Thanks 
to  I),le<'<c  ("  l.tthoJo^ie  du  Kond  de<  Mcrs  "  I'aris.  iSyt)  and 
the  olTiccr*  of  the  C>i<i'uHj;,er  Expedition  ("  Report  on  Deep- 
sea  Di:j>aai's,"  1S91),  an  attempt  ha»nuw  been  made  lacjtulruct 
lUKpe  on  which  the  ilixribatioa  of  the  ««diment»  in  coune  of 
formaiiw  at  ibe  prcMBi  time  it  laid  down.  It  is  intposiible 
to  exaeKeratc  the  ioiportaiwe  of  micH  m^p<  froin  a  graloeicai 
paini  of  view,  for  on  the  fad*  which  they  e.rpreti  re«is  ibe 
correct  interpretalioiil  of  our  stratigraphicnl  lecords.  Imperfect 
a*  is  oar  Icnowledgeof  the  ica-bcds  of  former  |>>-i>liit;ical  ptrriocU. 
it  is  in  nany  re«p.:cts  mtre  conaplele  than  that  of  the  se.a-betU 
of  the  prcHcnt  diy.  The  former  we  can  often  examine  at  our 
Iciiure,  and  fdhiw  from  p  dnt  to  point  in  innutnerable  ex- 
posures ;  the  latter  arc  kno*n  only  from  a  few  soundings,  often 
taken  at  i;teat  distances  apari.'  An  examination  of  such  im' 
p 'rfcet  m:ip*  as  we  have  rai^eimany  nuestions  of  K'ea'  intt  re«l 
and  importance,  to  one  of  which  I  wish  to  direct  special  atten- 
tion— not  liecaust  il  is  now,  but  bcc-xusc  it  is  <ifl«ii  overlooVed. 
Th  ;  bniin  lary  lines  scpara'inj;  the  <listinct  types  of  deposit  on 
tlie-e  mapi  are  not,  of  cour-c,  chr  )n->lo^icaI  Imes.  They  do 
no'  separate  seiliinents  prodnc?d  a;  ilifT-^ient  limfs,  hut  diff^;rent 
sediment-  simultaneously  forminj^  in  dift.-rcnt  p!.ice».  Now, 
lb:  lititi  on  our  geological  majti  arc  usually  drawn  by  tracing 
tbe  boanclary  Iwtweea  two  distinct  liiholojical  types,  and,  at  a 
natural  coaseqaenee,  saoh  liae«  will  not  always  be  chronological 
lines,  ti  i*  onty  when  the  cxistine  oaicrop  run*  parallel  with 
the  naigin  of  the  origiost  area  of  deposit  that  ihFs  is  the  fAci. 

Consider  the  case  of  a  subddinc;  area  -sr,  to  avoid  theory,  let 

ns  My  an  area  in  whii-h  the  waier  level  rises  relaJively  10  the 
land — and,  for  the  sake  of  illustration,  let  us  <up;>osc  that  Ihc 
boundary  separating  the  dislrjcis  over  which  sand  and  mud  are 
accumulali  i^j  remiiiis  parallel  to  the  old  coa-.t-iine  during  the 
p;fioii  of  dtpo-ition.  This  line  will  follow  the  rclreatinj;  coa-l, 
so  that  if,  afier  the  consolidation,  cmertjtncc,  an  1  denudation 
of  the  deposits,  the  oulcrop  liap|ic;is  to  Ik"  oSli'pic  lo  the  olii 
short-,  then  the  line  on  the  ;;calo^ical  map  s.-jiaratin^  clay  and 
sand  will  not  be  of  chronidn^ica!  v.ilue.  That  poition  uf  it 
which  lies  nearer  to  the  p.>silion  of  the  vinisheil  (and  will 
rep  eseni  a  later  p.-riod  than  that  which  Ues  fjrihcr  awav.  If 
such  orginism-i  as  ammoiiKes  leave  '.heir  rcmiins  in  the  dr;:<Nfnt 
deptsiis,  and  thusd  fine  difiirrenl  chronoloi;ical  horizons  with 
approxiiin'L-  atcutacy.  the  impjifecli.m  of  the  litholi>j;ical 
bjundary  as  a  chronological  horn  )n  will  bi  come  manifest.  It 
is  not  ttiat  the  geological  map  is  wron^.  Sach  mips  have 
necessarily  to  be  cootirucicd  with  reference  10  economic  con 
•Idcrtlioas,  and  from  this  point  of  view  the  lilbolvcical  boun- 
daries arc  of  paranoaal  inporlsnce.  They  arc,  moreover,  in 
many  cases  the  only  bonniiaries  that  can  be  actaally  traced.* 

•  ,Siir-i..  Air    tritu!:  .fir  /  ^- ^.  .  tl  !.  1  I  ,  -.  7'7, 

-■  S.-.-  S.  S    l!u  l-IIl.l  1.   "Oil  l:  r  .'.),   M    lf,if.|,  :1  ,.!  Y-  .v:l  SiTirl..'" 

Suari. /tHi n.  iirtl.  Sl-.  .,  v  I  .xlv.  ( i^d  jj. jk  j«u ;  :,nj  tUr  Maw  aulh  -r,"  On 
e  Sn  nltcd  tl|>(>er  U«»  Cl«y  of  IX>w«  Oiffi. ■'<?««'-/  Jjurm.  Gefl  S<h  , 
ml.  hItI.  (i'i>3k  [•  <  I  ■     A'v-  /  Si  irV;r  Uardocr.  "  On  tk:  Kclativc 
af  the  A-.ii-riL.<ii  s'-'  iH-  K.n  :!••  S  <>-'...-em»  »«d  Eacenc  Seric*." r<<W. 
Mitt  p  i, 
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Tlie  geological  m'.llcnnium  will  be  near  at  hand  when  we  can 
conNtriict  rnap*  which  shall  represent  the  di5tr:t>utioii  of  the 
di(TL-rent  varre  ics  of  sediment  for  each  of  the  different  gco- 
lo-ical  periods.  AH  wc  can  sav  tt  fres-nt  is  that  incr-ase  of 
knowledije  in  this  direction  n  I  -  ,:ri-ally  to  strengthen  the 
uniforniilarian  hvpothesi"  ^\  cm  vee,  f.r  example,  fhi! 
daring  Triasiic  f  1;  ~  inAni.j  -n  i  i  i  )  is  prevaile<l  overa^  ir,;-- 
part  of  what  is  now  the  great  mountain  belt  of  the  Karo- 
v\sia'ic  continent,  whilst  littoral  and  teiresliial  condiiions 
existed  in  the  north  of  Kuropc  ;  anil  we  can  catch  glimpies  of 
the  onward  sweep  of  the  Scdimenlary  lones  during  ih-J  great 
Cretaceous  lran-grc<sioT>.  cnlroiaating  in  (he  widespreid  deep- 
sea  >  condiiiom  vnder  which  ihe  chalk  was  ricposiiesl. 
We  lam  now  to  the  i^neoos  racks.   It  b  no  p»ri  of  n>y  pur- 

Rose  to  treat  in  derail  of  the  growth  of  knowledge  from  no 
istoriol  point  of  view,  and  to  attempt  lo  allot  to  each  obscmr 
the  credit  due  lo  him  :  bnt  there  is  one  name  that  t  desire  tQ 
mention  in  this  cnnnection,  because  it  is  that  of  a  man  who 
(  If-irly  :iro»ed  the  essential  identity  of  anci^-nt  and  i»Tod-rn 
vi  '  ir  :  :  rocks  by  the  application  of  precise  petrogm  . \1 
melhml.  at  a  time  when  there  wa«  tl  »fry  gccetal  t-clicf  that  the 
Tertiary  and  pre-Tertia'y  rocks  were  radically  distinct. 
I  I  ne«  I  li.-'i'lr  -.?,x  that  I  refer  to  Mr.  Samuel  Allporl.' 
I  He  Il  :ii  a  mill-  when  o'iservers  in  this  country  had 
to  pr-  paru-  I  heir  o-vn  sec'ion:,  and  ihosc  who,  like  myself, 
il  r  ■•  In  I  the  privili-ge  of  examining  many  of  his  slides  scarcely 
know  which  lo  ndmire  most — -he  skill  and  patience  of  which 
they  arc  the  evidence,  or  Ihc  concisene-s  and  accuracy  of  his 
peirograjihical  descriptions.  His  papers  do  not  occupy  a  lai"ge 
numlier  of  pages,  bal  they  are  btsed  on  rn  amount  of  <i)>irrva- 
lion  which  is  truly  surprising.  The  general  conclusionj  a* 
which  he  arrived  M  lo  Ihc  eMBMial  irtcntity  of  ancient  and 
modern  igncoas  roekt  Kre ttpretsed  wtib the  «tiiio«l  oonfi'tence, 
and  one  feels,  afier  Roinj;  over  bb  material,  that  this  eonfidenoe 
was  ihofottsbly  justified.  It  \*  enrlous  now  to  note  that  ihe^ooe 
Hritisb  chamoion  of  the  distinctness  of  the  Tertiary  and  pra- 
Tertiary  rocks  pnnted  to  the  difference  between  the  Antrim 
and  Limerick  tiaps.  These  trap*  differ  in  cxacly  the  same 
way  as  do  the  corresiwndiog  Tertiary  and  pre-Teiliary  eon'i* 
nental  rocks,  with  this  impirtani  rlifTirencc.  O  i  the  Continent 
the  ophtiic  structure  is  characteristic  of  the  pre- Tertiary  rock*, 
whereas  in  the  north  of  Ir-.-land  it  is  a  maike  I  feature  of  those 
of  Teiiiary  ag-^  Wc  see,  ihrref  ire,  that  the  ar,;unicnts  fiir  the 
distinctness  of  the  two  sets  of  rocks  derived  from  the  two  areas, 
based  in  both  cases  ou  perfectly  accurate  observations,  ne  tlralise 
eich  other,  and  the  case  hopelessly  breaks  down  as  re;;ardi  the 
basalts  and  dolcritrs. 

ifv  this  ciuntiy  it  is  now  generally  rec'>griiscd  that,  when 
allowance  is  made  for  alteration-:  which  are  ncc^ssanly  mure 
marked  io  the  earlier  than  in  the  later  tock».  (here  ui  no  im- 
portant iliffcrcnce  ehher  io  ilmctnra  or  composition  between 
the  rliy olites,  andesiles,  and  basalts  of  the  Palieixaic  and 
Tertiary  petiiida.  Bit  ideniily  of  ainictnre  and  compoii  ion 
may  in  this  case  be  taken  lo  imply  Identity  a4  to  ih»  physical 
condiii  >ns  under  which  Ihe  rocks  Were  pioilaced.  We  are  thas 
le  i  to  picture  in  our  minds  long  lines  of  vo'cmoes  fringing  the 
I  borders  of  PalteoiOiC  Continents  and  rising  as  island-,  in  the 
I  I'al.v  lie  aeaS.  Then,  as  now,  there  issued  from  the  craters  of 
these  voli  anoes  enormous  masses  of  fra^mcntal  material,  a  lar,;e 
por;ion  of  which  was  blown  to  d.isi  by  the  cxpl  isive  estape  of 
steam  and  other  gases  from  the  midst  i>f  mohrn  rock  ; 
and  then,  as  now,  ih  re  issued  from  fi.sures  on  their  11  inl.s  r.\?( 
mn--cs  of  lava  which  consolidated  as  ihyoliie,  andesi  e,  and 
b.is.ili.  We  may  sum  u;>  the  case  a.  regards  the  volcanic  rocks 
by  spying  that,  so  long  as  ob-orvations  arc  confiMcd  to  a  limitel 
area,  rlouHts  may  arise  as  to  the  trath  of  the  utiiformilarian 
View,  but  llicse  doubts  graibially  fade  away  as  the  area  of 
o^'^ervation  is  extended.  There  are  still  sum-  outslandinj 
diQicultief,  such  as  the  apparent  absence  of  U-ui  iie  lavas  am  >ngst 
lh«  ral»0( lie  formations  :  hot  as  n^.any  similar  ilifficolties  have 
been  overcoBe  in  tie  past,  it  is  improbable  that  those  which 
remain  are  of  a  very  foni  i  lalric  character. 

So  for  we  have  been  referring  to  rock*  formed  at  the  lorface 
0'  the  eattb  under  eoodiiiona  similar  to  those  now  in  opentiM. 
But  there  are  others,  such  u  sraaltc,  (ncist,  an-I  mica  schUt, 

I  ilic  xtiir  PmIm.  "W«Ic1m  AUnReruBfCB  habtn  wir  als  tiefiircbi!- 
.I.ir.,;  n  i  <  bcOTKliini?''  StMti  /a*rfM(i  /.  ,VAwr,  &c.  Urllac*,  Baiid 

M  .  J.  4«J.^ 

-  "  Irrtitry  and  I'ula-oioi-r  I  iji-kkI;*,"  <,><'/.  ,%fa(  fil}3),  a.  144 
"  i:riil>H  Ctfboulftri.u.  I>  l.jiii-  ,  '  i,',.  irr  /.•«««  CW.  S^,-,  *«.  ai«. 
<iIm>.  p.  S»9-  "  Ancient  DavitriAsal  Pilca-MMS, '  Ac  ^m»ri.  /pttm. 
GtH.  Stt,,  vaL  ssaiit  p.  449. 
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which  are  obviously  unlike  any  of  the  prniluct*  of  surface 
afi^yncie"!.  If  (hejie  roik*  .itp  f-nrm-n  •  no'-f,  it  muHf  hcr.'M'h 
111'--  siirlace.  Till,  i-  i".t  w.i-  o!:,ii!y  reilisct!  bv  IIu  Iut. 
CirAiiiic  wis  jirtiveii  by  him  lo  l*c  aii  igneous  ro;k  of  subterranean 
OTii^in.  Ill- t  .ai:lu«ii>n«  a?  to  the  formition  of  ihf  schists  are 
cxpie«s«<i  in  a  )>ji'iiuif;c  sn  reniirkalile  when  viewcil  in  coiiiieciion 
witli  what  I  rctj.ird  as  the  len  iency  of  modern  re-  ■'  ii  ! 

make  no  »pot"gy  for  quoting  it  ai  length.    "If,  in  examinin;; 
our  land,  we  tbiill  find  a  mast  of  matter  which  ha  1  l>een  evidently 
formed  originally  in  the  ordinary  manner  of  itrAlificaticn,  but 
which  is  DOW  citfenely  diitocted  in  itji  iiructntc,  «nd  diiplac<:<l 
in  it*  poiiiioa^wUch  i>  «lioexltemcl^-  cooioliilatcd  in  it>  lUiiss, 
•ad  variontly  dwnged  in  its  oompMitioii— which  tbcueCore  hu 
Unm  naprks  of  its  original  or  mariM  componlioo  ettfemtly 
obJitcmted,  nd  mmy  tulHcquent  veins  uf  mcllcd  mineral 
matter  ittlwjccted ;  we  tbouKi  then  have  reason  to  »ii|i,iose  that 
hCM  were  ma«se«  of  natter  wiiidi,  tliough  not  JiHrcrcnl  in  their  . 
origiD  from  ihote  tiMt  ftregradaally  <iepu«i'e>i  at  the  bottom  of 
ike  ocean,  have  been  more  ac'etl  upon  by  subterranean  heat  and 
the  expaniltrig  power,  that  is  to  nay,  have  been  changed  in  a 
greater  degree  by  thn  operaliot»<  of  the  mineral  rcjjion.    If  thi* 
cnnclusiiin  shall  be  thi>ught  reasonable,  then  here  is  an  ex- 
planation of  all  th"  f'f'f rl:;ir  ^p'lfiTirices  iif  the  Alpine  schi'jtiK 
masses  of  our  Un  l,         ^  -ir:  -  wIhl   ;iivr  :i  ;en  erroneously  con- 
sidrred  as  primitive  ui  iJie  ce>ii»tuuiii>ii  <jJ  liie  earth  ("  Theiiry  I 
ii(  the  Kanh,"  vul.  i.  p.  3751.    Surely  ii  is  not  claiming  too 
much  for  our  author  to  say  thai  we  have  there,  sketched  in 
tiroAil    (jiUl'.ri-L'.    '^.<;   '.'r.r  uir;-.    r-.i    tjirriiiii    nvl  'iyruiiiiL 
morphisni  which  ar^  atlracuii|;      iuuc;>  atlcniion  at  the  [iresent 

The  hypogene  origin  of  the  normal  plutonic  rocks  and  their 
(onaation  at  different  peri  ids,  even  as  Uie  as  the  Tertiary,  are 
facts  wbidi  are  now  so  generally  recognised  that  we  nay  leaw 
tlMM  roe1i»  wtttaottt  fiiriner  oomioeni  aed  pan  oe  to  the  cod- 
iWeiMton  of  the  exyttalliae  adiitta. 

Everyoee  Icnows  that  the  statement,  "  He  who  runs  may 
leed,"  la  untrue  when  the  ttratigrapbicat  interpretation  of  an 
intcnaclj  folded  and  faulted  district  is  concerned.    The  com- 
plexity produced  by  the  earth  movements  in  liuch  regions  can 
only  be  unravelled  by  detailed  work  after  dcfitiitc  paUvnnto- 
logical  and  litbulogical  hoiitons  have  been  established.    But  if 
the  statement  be  untrue  when  applied  to  districts  composed  of 
ordinary  stratified  rocks,  still  less  can  it  be  true  (>(  regions  of 
crystalline  schist  where  the  movements  have  often  been  much 
more  intense  :  where  ihc  original  characters  of  the  rocks  have 
been  profoundly  mndifaed  ;  and  where  all  distinct  liacet  of 
fossils  have  in  most  cases  been  obliterated.    If  detailed  work 
like  that  of  Prof.  Ijipworlh  at  l)nSt/»  Linn  was  n  quired  to 
srilvc  the  >  I  r.T' i^r.ii'Viii;."' I  .lif- 1 R- ,  >'f  Mil-  >  u  !.i:rri  !J|'land>,  is 
u  riiit  [ir>ihr>blc  thsl  evtr.  uvorc  ilcujIcU  wi.ik  '.mU  Ijc  required  to  ', 
solve  the  -iructurAl  problems  of  such  a  district  as  the  lliyhlandt 
of  ScoiUod,  where  the  earth  stresses,  though  somewhat  similar, 
have  operated  with  greater  intensity,  and  where  the  injection  of 
molten  mineral  matter  haa  talcen  place  none  titan  once  both  on 
a  large  nnd  «n  «  aBaU  acale  ?  With  then  few  eencnii  retriarks 
by  way  offntraducTloa,  I  will  now  call  attenttea  fowhata[>pcar 
lone  to  be  the  unit  ptonising  lines  of  investigation  in  this 
department  of  eeology. 

The  cryst.iUiiie  schists  certainly  do  not  form  .1  natural  group. 
Some  ate  undoubtedly  plutonic  igneous  rocks  showing  urigiii.il 
fluxion  ;  others  are  igneous  rocks  which  hare  heen  deiormcd  by 
earth-stresses  subsequent  to  conkoliiUtion  ;  oiheis,  again,  are 
sedimentary  rocks  metara  irpho^cd  by  dynamic  and  ihcrmil 
agencies,  and  more  or  lc«jt  injtc'.ed  with  "inobe.i  iiiincial 
nuklter  '  ;  and  lastly,  some  cannot  be  cli'sificd  with  certainly 
DDdcT  any  of  the-e  beads.     So  much  being  granted,  jr  is  <.bv)oii^ 
that  we  mu>t  deal  with  this  pclrogrnphical  comjilcx  hy  separat- 
ing ftom  it  iho*;  rocks  about  the  origin  of  which  there  can  be  ' 
no  rca-ion.ibIc  douh;.     Until  this  «epiiraiir>n  has  been  effected,  1 
it  IS  q'litc  impo»il)li.'  to  discusr.  with  pmlit  the  question  as  to 
wheltier  any  portions  of  the  priinilive  cru>t  n  iiiaiii.     In  outer  I 
1(1  I  iTi-,  I  111  ibis  w<irk  it  is  necessary  to  establish  some  criterion  I 
by  wLKh  tlu'  rocks  of  ignemi»  m.ay  be  sf  parated  from  those  of 
ledimeotary  origin.    .Such  a  criterion  may,  1  tbink,  be  fbttod, 
at  any  rale  in  many  cases,  by  combining  chemkaf  with  field 
ctridcnee.'   If  associated  rookc  poiaeta  the  compofKion  of  grits, 
tandiloae*,  ahalei  and  litneslODes,  and  contain  also  Imces  of 
Atatificalion,  it  -eems  perfectly  justifi.tbic  tu  conclude  that  they  ' 

'  H.  Rownb  I  til.  ■• /  jf  Aiift  i-sin.- il-r .  SiauicbtB  Naiar  de»  Grurnlse- 

kilEC*,"  .»/«.  -■)<:,/  /■rtt,'   MlHh  ,         (,  p.  49.  I 
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must  have  been  originally  formed  by  prnccs.ses  of  ilenudatton 
and  depf^M^'  That  we  have  iuch  \<v:\--  in  'i-  Alps  and  in 
(he  Ccn'.i.il  !  I ii;h.ar  1;  -  ■  tf  Scot'.-in<i,  'n  im-u' 1  ..'i  only  two 
localities,  will  l>e  iidrailled  by  all  who  are  btmiliar  with  thove 
regions.  Again,  if  the  associated  rocks  poisiss  th?  composition 
of  igneous  prnduc.'s,  it  5e«'m5rq«.iHy  ie;isor).'il/!e  to  conclude  lhat 
they  are  of  igneous  origin  Si  -  h  x  rjr>j,  .^t  lirid  in  the  North- 
West  of  .Sco'Lind,  in  t!.c  Malvvi:i  li;,l,,  and  ,it  the  Lttard. 
In  applying  the  test  of  chemical  composition  it  is  very  necessary 
to  remember  that  it  must  be  based,  not  on  a  couipaiisxin  of 
individoal  spcdneos,  bat  of  gronps  of  spcctmeai.  A  graoiie 
and  an  atkoae,  a  granitic  gneias  and  a  gnein  formed  hy  the 
metKmorphaaia  of  a  grti,  nw  agree  In  ehemtcal  and  even  in 
mineralogical  conpoaiiion^  The  diemieal  test  wonU  there- 
fore nt'.erly  fail  if  employed  for  the  purpoee  of  die* 
criminating  between  theae  roeha.  But  when  we  introduce 
the  principle  of  paragcncsis  it  enabhs  us  in  many  cases 
to  disliogttish  betwctn  tlicm.  The  granitic  gneiss  will  be 
associated  with  rcr'  i  h  ivir^;  Iho  composition  of  <liorites,  gab- 
bros,  and  jxriii' n>  ;  I'n'  ■•  im.  utary  gntivs  with  rocict 
answering  to  sandstone,  shales,  and  limestones.  Apply  (his 
test  to  the  gneisses  of  .Scutl.-ind,  and  1  believe  it  will  be  found 
in  many  cases  to  furnish  a  solutiofs  if  'h«-  problem.  Caution, 
Ko«  A  r,  1 .  necesi.uy  ;  for  crys'.ai  in.L  iit  :^  and  the  foiin.tii  >n 
of  segregation  veins  and  patches  in  the  iedimentary  schists 
clearly  prove  that  a  niigrniion  of  constitueustakea  place  under 
cenain  cirtumstances. 

Rcccii'  '.*(  I  in  ti.e  j;iiei.4->-<  jn-l  >t'  :-'  >  ui  :..n\T.:,i:-  ccnqv.yi- 
lion  has  sii  jwu  ilie  p.iraliel  xtiucture,  by  uitaiis  .iiv.uj. 
ably  prescn',  is  sometimes  the  result  of  fluxion  during  the  linal 
stages  of  consolidaii  n,  and  sometimes  due  to  the  plastic  deform- 
ation of  solid  rocks.  When  compared  with  masses  of  ordinary 
plntonic  rock,  the  principal  points  of  dilEereocc,  apart  from 
thoaedue  toaccoadary  dynamic  eaues,  depend  on  what  may 
he  called  their  eatreme  pet  rographieal  dilTcteatiation.  lndicn> 
lions  of  difTerenliation  may,  however,  be  seen  in  the  conttmpo- 
r.^ncoDS  veins  and  basic  patches  so  common  in  ordinary  irittp* 
tive  bosses,  hut  they  .ire  never  so  niaike<l  as  ingneissic  regions, 
like  jhosc  of  the  North-West  of  Scuilaiid,  where  specimens 
answering  in  coniposiiion  to  granite*,  diorite<,  and  even  peri> 
dutites,  may  be  coJltcie<J  repeatedly  in  very  limited  areas. 
The  nearest  approach  to  the  conditions  of  gncis'osc  regions  is 
to  be  found  in  connected  ni.-isscs  ofdiveise  plutonic  locks,  such 
as  those  which  arc  sometimes  found  n  the  I  r  jdc  .  f  .;-rat 
granitic  intrusions. 

The  tectonic  relations  of  those  gneisses  wliicli  icscnilde 
igneous  roclcs  in  coiiijiosition  fully  l.car  out  the  plutonic  theory 
as  to  their  origin.  Thu«,  the  intrusive  chaiacter  of  t'tanttic 
gnei^i  in  a  portion  of  the  Himalayas  has  l>een  di  im  ti  ra'ed  by 
Gcner.ll  McMahon.'  The  proti'gine  of  Mont  lihuic  ii.ss  Leen 
!iiv<".' I  li  by  .\J.  1  ivy- with  the  same  result.  Most  >ignifi- 
cai.l  u\  ail  are  the  discoveries  iu  the  v,\st  Archa;an  region  of 
Canada.  Trofcssor  I.awson*  has  shown  tbat  immense  nreas  of 
the  so  called  Laureniiaii gneiss  in  the  district  north  west  of  Lake 
Superior  arc  intniMve  10  the  siunroundiitg  rocks,  and  iherelbre 
newer,  nut  older,  than  tbcM.  Ffofcssor  Adams  <  has  quite  re> 
cently  established  a  similar  fad  as  regard*  the  anorthosite  rocks 
—the  so-called  Norian— of  the  Sag.ienay  River  and  other  dis- 
tricts lying  near  the  eastern  margin  of  the  "  Canadi.m  shield." 
Now  that  the  intrusive  character  of  so  many  gneisses  iv  being 
recognised,  one  wonders  where  the  tide  uf  discovery  will  stop. 
How  long  will  it  be  licfoic  the  existence  of  gneisses  of  Tertiary 
age  w  ill  be  generally  ;i.imitted  'i  \\  any  rate,  the  discoveries  of 
recent  ycaishavc  com; died  ibe  foIiowersofWcmeTian  methods 
to  evacuate  large  sJitts  id  leiruory. 

Turning  now  to  the  gntisses  ami  'chisS  wliich  resemble 
sediiiieniaiy  rocks  in  compi'siiion,  we  \w\t  iluit  t'le  jiarallel 
stiucture  may  be  d.ie  to  <  rigiti.U  stralifica  ion,  to  s'.i'i^i.qiient 
deftitm.ition,  or  ti>  l-nlli  i>f  I licsc  agencies  coniliiicd.  It  inu.-l 
also  i>c  reniembercfl  that  lliey  have  often  Ijcen  tr.jected  with 
igneous  m:^tcrial,  ;>s  llutton  p^ii  ittd  ou'.  Whctf  tins  has  fob 
Ion  i'  :i;iT  Ucl  p'nne^  v\  weakness,  we  have  a  biin  iing  due  tO 
altejiiuliiHis  of  igncuus  .md  scdimentaiy  material.  Thii>  injection 

'  "IhrOe  .k>gy  of  \><.  \  ■u.\<:K{t.ards  e/Gri>l.SifTry»ffil^,  *•!.«* 
put  I  (i8e>)L  p  ».    Sc*  al^ovol.  nrLpan  jti83j>,  IS* 
^  "Lcs  Kochcs  Crrstalliiiei  el  Erap'iv«*  dss  bDvid^m  du  Uanl'BlsBt, 

BhII  M\  "xfrvit-Mit  ia  Cnrft  CfclftkKi      I*  yr.jKtf,  N<i.  9  tl?5»t. 

'  "On  \he  i.y'A'iy  i.f  ilit  kjuiy  l-ik'  Kc,;l;iii,  '  .J»iv'..     !'r/\-r!  i'.'.-'/ 

•  "  Uc)xr<i»>  Nuruiiu-icr  Utxt-I  Jturcntum  vuo Ouiiulti,  \tiitf  Jtkt 
imclkf.  MilUMtitti*,  kt.,  ttcilsfc,  DMd  viks.  41}. 
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lit  par  lii  hat  been  shown  tiy  M.  Levy  to  bt  •  pstCRt  CUM  in 
the  form»!iori  of  cerlain  hanie  l  gnci-ses. 

Will  tti:  v.irioi:s  .i^cucics  ;o  whi  .U  rc'crcncc  hi;  bi-eu  made 
explain  all  (be  phenamsnaof  tbecrjfitalli.i  • :  lisrs  .in>l  ).;n'.'i<>(.->  ? 
I  do  not  think  that  the  present  itJtteof  oui  kno'vlc  j  i-.tl  ics 
nt  in  ansvrerin;;  this  rjuestinn  in  the  affirniilivc.  i'ilo*s  wtiu 
•re  working  na  ilic-e  r  jc.:;  fn  |  i-nily  h.ivf  drought  unUer  their 
Dolice  specitiiciiii  aUjul  tin;  ofi(;isi  •J^  wUitli  they  arc  not  ab!*?  to 
speak  with  any  degree  of  cunlidcnce.  Sometiiaet  a  :1  >  >]  .j( 
light  U  suddenly  thrown  on  a  group  of  doubtful  rocks  >  y  -hr 
neogailioD  of  a  character  which  gives  unmislakable  indic  ation, 
of  their  oufde  Qf  orisin.  Thns  *ow  of  the  fine-grained  quaii^ 
MipAlhie  neks  a»Mcial«4  with  the  cnrittallinc  schists  of  the 
CMtxalllighlKnls  tre  proved  to  have  been  oriumilly  sands  like 
thaw  of  Hampfteiid  Heath  by  the  presence  in  them  of  narrow 
taadt  rich  In  ilrcon,  rutlle,  and  the  other  heavy  minerals  which 
are  so  constantly  pri-aent  iu  the  finer-grained  arenaceous  deposits 
of  all  a^rs.  Such  pIcawM  surprises  as  the  rrcu^nition  of  a 
character  like  this  increA<e  Oir  c  infi  lence  in  the  theory  which 
endeavours  to  eKplain  the  pant  by  reference  to  the  present,  and 
refuses  to  admit  the  necessity  of  tielieving  in  the  cicistencc  of 
rocks  formed  ander  phy>ical  on  lllions  different  from  thoM 
which  now  prevail  simply  because  there  are  some  wh  ife  Mriiiin 
i»  still  involved  in  mystery. 

A  crystalline  schist  has  been  aptly  Comf-irc  l  l  i  ,i  paiiinpsest. 
IhvtufLi  il  rec  n  i^  of  priceless  value  bjvt>  o(:cn  I.e.Mi  obscured  by 
the  sujicrjiosiiiuti  uf  later  writings  ;  »o  it  i*  wiu»  the  rec  jrds  of 
<ht-  r  icks.  In  the  case  of  the  schists,  the  original  characters 
have  been  so  modified  by  foldiug,  faulting,  deformation,  crystal- 
li»ation,  and  Mgiegaiioa  that  Ibcjp  haraoAinbeeoineiiorccog- 
rtiMble.  But  when  the  atiociated  mcki  bsve  tlie  compMltiMt 
of  sediatMits  we  need  iMwe  no  h«iiuiion  in  attributing  the 
handed  straclnre  ia  some  way  lo  ttnuification,  proeidcd  we 
clearly  recognise  that  the  order  of  succession  and  the  relative 
thicknesses  of  theoii^inal  beds  cannot  be  ascertained  by  apply- 
ing the  principles  which  are  valid  in  comparatively  undisturbed 
rei^ions. 

In  studying  the  crystalline  »ch!s(-  nathini^,  perhaps,  strikes 
one  more  forcibly  than  the  evidence  of  crystal-building  ii>«olid 
rocks.  Chin-ilDnti",  •itaiiroliie.  andaltt»ite,  garnet,  albite,  cor- 
dierile,  mic\5  u(  v.irious  'rciml'.,  .in.l  rri'.ny  -iiImt  luincrils  h.ive 
clearly  been  developed  without  anything  I  k'.-  la,;  m,  hciin; 
taken  place.  Traces  of  previous  movenKnu  nuy  imi  ani'ic 
'I'len'ly  be  found  in  the  arranjfem-nt  of  the-  inclusions,  while 
the  iniruT.ils  the^uselves  show  no  sij^n-.  <>'.  iciornntion.  Facts 
uf  this  kind,  when  they  occur,  cleAtly  widicatu  th.il  the  crystal- 
liMtion  was  substquent  to  the  mechanical  action.  Nevertheless, 
it  is  probable  that  both  pheooowna  were  closely  related,  though 
not  in  all  cases  as  cause  and  efitect.  The  iatrtuion  of  large 
masses  of  plutonic  rock  oAcn  maiha  ihe  dose  of  a  period  of 
fnUing.  This  is  well  iUmtntcd  br  the  lelatioa  of  giaaitc  to 
the  innianding  rocks  ia  the  Lake  District,  the  Sontbero 
(JplaiMls  of  Ssiotlaod,  and  the  West  of  England.  Those  of  the 
two  firsl-memioncd  localities  arc  post-Silunaaaad  pre  Carboni- 
ferous, those  of  the  last-mentioned  locality  are  post-Carbonifer- 
ous and  pre-Permian  ;  one  set  followed  the  Caledonian  '  fold- 
ing, \^  r  otiitr  set  followed  the  Ilercynian  folding.  That  the 
inlrusioii  >>f  Ci.f  -v  granites  was  subsequent  to  the  main  move- 
mtnls  which  pioduccd  the  folding  and  c)eav.ige  is  prove  !  l»y 
the  fact  that  the  mechanical  .structures  ma.\  <  t'  un  I  c  [CLD)^ni-cd 
in  the  cry'inlli'ie  contact-rocks,  although  the  iniiivi.Ui.il  ruititr.ih 
have  n  >t  hccn  strained  or  broken.  In  many  oil-.tr  rcipcufi  (he 
rocks  produced  by  «o-ca!!ed  coniact-mcl.imorphisia  i usciiililc 
those  found  in  certain  nrc;i,  of  l:Iy^t.Jlll■.t■  sch>l.  M.iiiy  of  die 
mo«t  characteriitic  minerals  arc  common  to  the  nvo  ^cts  of 
rf>cks  and  *o  also  are  many  structures,  flic-  cipolini  .iml  asso- 
ciated locks  of  schistose  regions  have  many  points  of  rcscm- 
biance  to  the  crystalline  limestones  and  "kalksilicathoinfeb" 
produced  by  conlact-metamuphism.* 

These  facts  UMke  it  highly  prubaUe  tlul,  by  studying  the 
metamorphieaetlon  twronnding  plutoolc  masMSb  we  may  gain 
an  ioaiglltteto  the  causes  which  have  produced  the  crjrstaiiine 
tdlisti  nif  aadhoentary  origin  ;  jusl  as,  by  studying  the  tttlrasive 
aMieei thaOMClTes  and  noting  the  tendency  to  pelrographical 
diflcrentiatioB,  especially  at  the  margins,  we  may  gain  an  insight 
into  the  causes  which  have  produced  the  gneisses  of  igneous 

■  This  lam  ia  amploycd  in  the  scBM  in  which  it  is  ustd  by  Swtu  and 

■  H'  SosMthuwii,  "  Tmt  Aufasatas  iIm  Orua%ililifatk'*  Kmu  J»kr,  /. 
Mimr..  IM  t!  « 
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origin.'  In  the  districts  to  which  reference  has  been  made  the 
igneous  ni  n:cti.-il  cttne  from  below  tnti>  a  r<'i»ion  wht'te  the  rocks 
had  bi-'?n  iL-n  lirrff  i  tolerably  rigi  h  ri.lTcron'L-\l  tn  ivr-mcnt  was 
no;  Mkini'^  [ilnccr  111  ^he^e  rf>f 'x  *  when  '.hf  in'riKh">n  occurred, 
ConiiJcr  «>li.U  must  ha;)  n-n  if  ih^  fol.iirii;  stresses 
J  opcLiU'  oti  ihc  .•om-  ■•epif.iiintj  the  ie4mi':-n  l:»ry  r  >ik.  from  the 
Mil  ierl)  inij  sourci.-  ot'  igneous  material,  rntiu.n.in  must  then 
'  t.ikc  jiLtcl-  iliirin^;  interstiiiil  m>ve'ncnt,  flasi on  stiuclure*  will 
he  ;ir  1  liici-'l  iii  iif  more  or  less  rlifferentiated  igneous  magmas, 
the  is:'l;m5fiis  !>e  injected  and  impregnated  with  igneoas 
material,  and  thermo  metini  .T|>hism  will  be  pradttced  on  a 
regi»n.tl  icale.  The  origin  t>l  gneiswt  and  schist*,  in  my 
npiniun,  is  to  be  aought  fairtn a  Combination  of  the  thermil  and 
dynamic  agencies  wbtchnwy  be  reaMOably  supposed  to  operate 
in  the  deeper  zones  of  tbe  earth's  crust.  If  this  view  he  correct 
it  is  not  improbable  that  we  may  have  crystalline  schists  and 
gneisses  ol  post -.Silurian  age  in  the  North- West  of  Europe 
formed  during  the  Caledonian  folding,  others  in  Central 
Europe  of  jiost- Devonian  age  due  to  the  ilercynian  folding.and 
yet  others  in  Southern  Karope  of  post-Cretaceous  age  produced 
in  cor.ni^e'inn  with  the  Alpine  for!tni:;  -  IVi*  if  'he  psi-iience  of 
such  schists  shouiJ  ultimately  bi-  c^i.i'jli.he  l  \'.  will  ^tiil  pro- 
bably remain  true  that  rocks  of  thu  chitac-i-r  .iro  m  most  cases 
of  pre-Cambrian  age.  May  not  this  h?  il  i.- ii>  'he  fact,  sug- 
gested by  a  consideration  of  the  biological  evidence,  that  the 
titnc  c  jvL-tcd  by  our  fosisliferous  records  is  but  a  small  fraction 
of  that  durmp  which  the  present  physical  conditions  have 
remained  pr:c;ii.' I'.ly  conu.-ini  ? 

The  good  old  Untibli  shiji  "  Uniformity,"  built  by  llutton  and 
refitted  by  Lyell,  has  won  so  many  glorious  victories  in  iheoaiti 
and  appears  still  to  be  ia  such e«cetlent  fighting  trim,  that  I  see 
00  reason  why  she  shoald  Itaul  down  her  odours  eitber  to 
"Catastroplie"  or  "  Evolntion."  Instead,  therefore,  of  acted* 
ing  to  there<|tiest  to  "  hurry  up  "  we  m.ike  a  demand  lor  more 
time.  The  early  stages  of  the  planet"*  histf.ry  may  form  a 
legitimate  subject  for  the  speculations  of  mathematical 
physicists,  but  there  seems  goo  I  reason  to  believe  that  they 
lie  beyond  the  ken  of  thi»e  geologists  who  concern  themselves 
only  with  the  records  of  the  rocks. 

In  this  address  I  hav  ventured  to  e«pres.s  my  views  on 
certain  disputed  theorcticil  jui-stions,  and  I  nnisi  nut  conclude 
without  a  word  of  eiulion.  1  h?  fact  is,  I  attach  very  little 
i:ii;i  nt.incc  to  my  o*[i  opinions,  at  least  on  doubtful  'ju'-%tioiis 
connected  wuh  the  ungtn  of  the  crystalline  schists  ;  'oil,  .\»  you 
have  done  me  the  honour  t'>  .1  .is  your  I'rcsi  ienl,  I 

thought  you  might  like  to  know  iny  present  atttiude  of  mind 
towi;  l>  >oine  of  the  unsolved  problems  of  geobigy.  There  is 
siiU  [ciuiQ  for  legitimate  difference  of  opinion  on  many  of  the 
subjects  to  which  I  have  referred.  HeaowhUeb  we  canaot  do 
belter  than  remember  the  words  with  whieh  «aa  of  our  great 
living  masters  veceBtly  concludied  an  article  on  a  emirovenial 
subject !  "  Lot  nsnntinne  cor  work  and  reaain  fricndk" 
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It  is  dilVicull  for  the  mind  to  gr.\-;)  the  .i-JvancL-  in  biological 
science  (I  use  the  to  m  biology  in  its  snic  c-:y  'Jogical,  not  us 
recently  Tc-siiirte-1  -rnse)  which  has  l-il  cn  i-l.-ici;  --ince  I  ("irst 
attended  the  meetings  of  the  British  Asiociatiop,  some  forty 
years  ago.    In  those  days,  the  now  familiar  expressioos  of 

1  C.  B-krrow,  "Ooan  lotrasigo  of  Meseovile-biotilc-enwts  io  Itw  8euib 
E^sirrn  Hiiit>laii4i  ef  feitiaia4«       QtMrt^/tutH.  Gut  S^,  «M. 

■  .Somf  1.  ;:i%f«  m»in"»iji  ihat  ihii  i»  lie  c««e,  olhen  Jf  Uf  i(  Sr-  H 
RcuKh.  "  1 1|.  I  >.ilitnfDtii»iiJen  Vry«»lIiBi«:hrn  Scliiefct  Y'jii  l>n;-ii  o.. 
Nor»*e»n.  '  I  cijuig  (iSSj)  J.  IxUnunn,  "  Ulitr  &ir_  Eniaii  uii(j  dcr 
alikrystallinisihcD  S«Kicfcr|(eucine,  mit  bEsonJtrrr  ltc/iit[nahii>«  auf  dt> 
sicb'iiclie  Grnniilitgcbitfe.  Eri|C<)>irir,  Fichulnthiric.  und  tnuriich- 
UktHBisdw  (<«CU(»bin(«."  Iknut,  (1&84);  I'.  G.  I<aan<y-  lenral  paper*  on 
lll*AlpsMd4|MiiS^*'Oa  itMCryxaUiDeSchi-Sitaiid  ilicir  Relation  10 
the  Heaetole  Reelmorilw  txpi^ntine  Mih."  (htart.  Jmri,  C'W  Siv.,  vol. 
xlri.  ^lty'>^.  p.  tie  I  A.  lieioi.  contribution  t<  diieUMlMI  «•  Un  MK 
iwner;  C.  W,  l.:r.inl>rl,  ' ■  ( 'reoenoituche  Bochiribuof       K.  ■ll]rwil"aa4 

Alihomh  il  iJConvtDicnt  to  spell!  u(  ihr  thrt  c  : ,  [  •:.  / f  t?':ii  w'lirts  K»v« 
10  largely  Influencnl  the  >iructure  ..f  thr  ICi:-  iiii..)-  wh 

belonged  ti  a  ddoil*  ptriod,  <l  i>  important  to  teinciiilier  ihat  ih»  is  nyl 
strictly  true.  I  k*  IBOVWMnti  were  pn>t<  n^ed  ;  il>ev  pr  baWy  crept  st-iWly 
onr  tile  surfjo*  eflheli|illM(>bere,  aidisl  tbe  t^nes  of  ndimcauu  «.  SO  mat 
ihMc  of  ih«  saaw  type  an  set  is     pi>«n  sukily  ceal«iii|inraiMeui. 
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"  naiut.jl  wltction,"  "isoUlion,"  "*the  struggle  for  exislence," 
"  the  survival  of  ihe  t'llieNr,"  «ete  unheard  of  and  nnki.own, 
though  iT>any  an  ol>»civri  I  u>itil  in  culling  ihe  fatl^  which 
were  Ixtng  prurrd  mto  ihe  lap  of  ihe  philoioplicr  who  should 
monld  Ihe  fim  gtcai  cpocb  in  iMlnnI  Kicnce  liaee  the  difs  of 
Linniem. 

It  to  tvihe  importsnce  md  valw  of  lidd  «bMmlioa  that  I 
wimld  ««mo>c  in  the  Imi  piM*  to  direct  yoar  alMntiaik 

Mjr  prrdeeesimft  in  iMs  cbnif  Iwve  been,  oTreoent  jtm,  din- 
tittsaithed  nen  who  Imv*  Marcbcd  deeply  into  the  mhttnaest 
oiyitcriee  of  phyeiotogy.  Thithei  I  do  not  pre»ame  to  follow 
tMui.  I  mner  come  before  yoa  as  a  turvivor  o(  the  old<  world 
na-unili«i.  n<  one  whose  roearchee  haveheeo,  not  in  the  Inbore- 
tory  or  with  the  mjcf<i«cripe,  but  OB  tlwwlde  dewHt,  the  moan- 
tain  side,  and  Ihe  islrs  ol  the  sea. 

This  year  is  the  crnlenary  of  ihe  death  of  Gilliert  White, 
whom  we  may  l<H,k  ii|>on  tH.-  frither  of  ficM  n.ituralisls.  Il  is 
liae  that  Sir  T.  Ilrowne,  \S  il;i:,'hi  > .  ami  Kjy  h.iii  each,  in  the 
middle  of  ih* -irveiKTinlli  if  rv:ary.  Commuted  various  observa- 
tion* ti  ;iniit  :  ii:'  ih  vij;'  \\  illus;hby,  at  least,  recogiiined  the 
importance  ot  the  Mjfl  parts  in  3fri>rr!ini»  a  Vry  to  classiticatioo, 
as  wtll  as  the  osteolopy,  as  may  lie  >c<-ii  Ir.im  his  observation  of 
the  peculiar  formations,  in  the  I  un  rs  1  c"  '1  w*ji/<r)  of  the  tibia, 
wi:h  its  prolonged  procnemial  prntr^s,  1,1  which  he  has  given  a 
figure,  or  his  description  of  the  elui>ta!*v»ti  of  the  posterior 
bruiche*  of  the  woodpecker's  tongue,  as  well  as  by  his  care'ul 
description  of  the  intestines  of  all  specimens  which  came  under 
hisMtioe  in  the  llesh,  none  of  theae  sydemaiiceDy  noted  the 
habita  of  birds,  apart  from  an  occMional  menlioo  of  their  mdi- 
fieatfaM,  and  my  lafcly  do  ibcy  even  describe  the  «tg«.  Bat 
While  WBi  the  firtt  ohierver  In  leeoBniK  how  nncli  say  be 
learnt  from  the  life  habita  of  birds.  Heiseenerally  cooteot  with 
recording  hi<  obMivattont,  letving  to  oib»n  to  speculate. 
Fondof  Vifgiliaaiiaolatiaae  (he  was  a  Icliowof  Oriel  of  the 
lait  oenlmy),  hit  quotationt  aie  often  made  whli  a  view  to  | 
prove  the  scrupulous  accuracy  of  the  Roman  poet,  as  tested  by  ' 
his  (White's)  own  observations. 

In  sn  incrrrlulijus  as  to  thai  which  appears  to  break  the 
ani(<irniiiv  r,( H  iniir-,  but  quick  to  recognise  all  the  phenomena  1 
of  life,  a  comrasl  «ii«e«  iK-fnre  the  min'IV  eve  (  ctwcrn  the  | 
abiding  strength  of  tin-  ■  ^uctuc  mciho.l,  wh^ch  lirinj;^  uill/crt 
While  in  touch  with  llie  i;rc.'U  wntcrii  whose  woii:^  urc  for  a!l  ' 
liriir,  ami  the  transient  feebleness  of  the  modern  ini  ti>  j  .  i  ii  vr- 
philijsf)|ihies.  ve«f"i  with  the  problf^ms  pf  p«\eh<jl'>^v,  I  he 
modern  |!-yrlnrl.i;>r,i  I'Ti '-.ifirnils  hi-  ihcoiy  ol  m.in  .mil  'he  uni- 
verse, .in'l  wc  r(;*<l  bim,  itrnl  gu  un  uui  way,  aiiti  &tiaig!i;way 
forcci.  Herodotus  and 'rhncydides  tell  a  plain  tale  in  plain 
language,  or  the  Curate  of  Ijelborne  shows  us  the  hawk  on  ihc 
whig,  or  the  enake  in  the  grass,  as  he  law  them  day  by  day, 
and,  MBchew,  the  timple  .story  Uvea  and  movei  him  who  readt 
Il  low  ^Itc  >!*«  aubtletiet  of  this  or  that  phUoanphicni  theory 
have  Kad  their  day  and  patted  tnio  the  timno  of  oblieion.  Bai, 
invaluable  as  has  been  the  example  of  Gilbert  White  in  leach- 
ing us  how  to  observe,  his  field  was  a  very  narrow  one,  ctrcam- 
acribed  for  the  most  part  by  the  boundaries  of  a  sinKle  |>arisb, 
and  on  the  subject  of  geogrnphicxi  distribution  (as  we  know  it 
now)  he  ^uld  c  <ntrit>u!e  ivi!hing.  a  subject  on  which  even  the 
beet  etploriers  of  that  i.iy  ^rre  strangely  inobservant  and  in- 
exact. A  century  and  a  linll  .ij;r>,  it  hsji  n!>t  come  to  be  recog- 
nised that  distribution  is,  alnri;,  nl  c  iur<r  ,  with  morphology 
and  physiology,  a  mo^t  nii|:iirt:mi  laclnr  '.n  det<?rTnining  the 
fact!,  of  lnology.  It  .firi.jul!  10  L-i  iiii.ile  wli.il  lnl^;^l■  h.ive 
been  tjauifd  in  !h«>  c-a-c  nf  many  sprLits,  now  iiTcji.ii.ihlv  Kiit, 
had  Ki'r'OT  .iml  ihf  iii  ;...-r  civni  |i.iriions  of  Captain  C!'<jk,  l<i  s.iv 
nothing;  nt  hmhv  ]itrw  us  vi,-.ii.;rt,,  h,>vl  tlip  "'NKb'fl  coiK'cptum 
of  the  nil  ;i>ir  t :i iiLT-  nl  ivi'mi;  idc  ct.ic'.  Incihty  cl  each  ''pecimen 
they  coilccictl.  I  hey  seem  a<;un,t.y  lu  lj.ive  lutoijiiised  the 
specific  distinction*  of  the  characterisiic  genera  of  ibc  Pacihc 
Islands  at  all,  or  if  they  did,  to  have  dismissed  them  with  the 
remarkf  "On  thi>  lilnnd  wasfonnd  a  flycatcher,  a  pigeon,  or  a 
parrot  limilar  to  tboie  fbnnd  in  New  Holhwd.  hat  with  white 
taiUfeathen  imtcad  of  Hack,  anotaafe  imicadof  aMnrlet  breast, 
or  red  ^Mnldert  imtead  of  yellow,"  Aa  we  Mr*  averse  pages 
of  Latham  or  ShaWt  how  often  do  we  iind  for  locality  one  of 
the  islands  of  the  South  Sea,  and,  even  wbern  the  locality  is  j 
nven,  subsequent  research  has  proved  it  erroneom^  at  though 
tneipecimens  had  b;en  subsequently  ticketed  ;  Lo  Vnlllani  de- 
scribed many  of  his  .South  African  birds  from  memoty.  Thus 
Latham,  after  describing  very  accurately  A'hifiJun  JuMliftra, 
from  the  south  island  of  .N'rw  /ealandi  remark!^  appventiy  on 
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I  I  :-u;  ^  ri.  liciniy  iKji  ii  i-  i>ubjtct  lo  vaiiation  ;  that  in  the 
itland  oi  iani^a  amtlicr  wss  nicl  with,  with  adiPcirnt  tail,  &c., 
ard  that  thtre  was  another  vaiir:\  iii  :).<  <.<  ucciion  ol  Sir 
Joseph  ballk^.  Endless  jciplexity  lias  i'csii  caused  ly  the 
J'lillacus  ffi;n!irui  ol  Gmelin  (of  wbith  Latham's  lypc  is  at 
VicDca)  I  eing  slated  in  lite  iiiv<ntoiy  as  liom  Dotany  Bay,  by 
Latham  horn  Oieheiiei  and  in hia  hookas inhalatinsaevetiJ  of 
the  islands  of  the  South  Seas,  and  now  it  proves  to  be  tlw 
female  Ihillattu  faimarum  from  the  New  Hebrides.  These 
are  but  samples  01  the  confasion  caufed  \j  the  inaccniacies  of 
the  old  voyagers.  Had  there  Ixch  in  the  first  crew  who  landed 
on  the  island  ol  Bourbon,  1  will  not  say  a  naiuialibt,  bul  even  a 
•imple-hearled  l.egual,  to  tdl  the  artless  tale  of  what  he  mw, 
or  had  there  been  among  the  I'uituguesc  discovcrtrs  ol  Mauri- 
tius one  who  could  tiolc  and  ilc>cril>e  the  habits  of  its  biids  with 
the  accuiacy  with  which  a  Poulion  could  record  the  ways  and 
doings  ol  our  Lepi'^optcra,  bow  vastly  would  our  knowl«fl(:c  of 
a  perikbrd  faun.i  li.i\e  t'Ccn  enriched!  It  is  only  sii  cc  uc 
learned  from  Daiwin  and  Wallarc  the  power  of  isolation  in  the 
difTcicntiAlion  of  species,  that  tpet  uil  .  mention  has  been  paid  to 
the  peculiarities  ol  insular  foruii.  Here  the  ticld  naluralist 
comes  in  as  the  helpful  servant  of  thi  |  liji  r  and  the  s)«- 
teinatist,  by  illustrating  the  operation  ol  isoiaiion  in  the  dif- 
ftrcntiaii  in  of  specie*.  I  may  take  the  typical  examples  of  two 
groups  of  oceanic  islands,  dificring  as  witlely  as  possible  in  iheir 
posiiioti  on  the  globe,  ihe  .S,tndwich  Islands  in  ibe  centre  of  the 
IVcihc,  tbuutands  uf  miles  from  the  nei>i<si  coniiiicni,  and  ilie 
Canaries,  within  sighl  of  the  African  coast  ;  but  agreeing  in 
this,  that  both  an  ttnly  aceaaic  gioupf,  of  puiely  volcanic 
orinin,  the  ocean  depths  cIo!«  lo  tbcCanaiici.  and  between  tb« 
different  islands,  varyinc  from  1500  to  acoo  fathoms.  In  Ihc 
one  we  may  s'udy  llic  expiring  lelita  «if  an  avUanna  oomplclcly 
difleicntiatcd  by  isolation  ;  in  the  Other  we  have  the  Of  potto* 
niiy  of  iiacing  the  incipient  sta<e*of  the  same  prucc^s. 

The  Sandwich  Islands  have  long  been  known  as  p«s>c''singl 
an  avil'auDa  not  surpassed  in  iotcrcsting  ptculiaiiiy  by  thm  o 
New  Zealand  or  Madagaiicar ;  in  fact,  il  sccuis  as  ihi/Ugh 
thfir  vnsi  (ti'.ianee  fiom  the  d  r.tiiunt  had  iiilensifnd  the 
influei^c^  ul  isolation.  ThLii:  is  scarcely  a  passerine 
bird  in  Us  indigenous  fauna  which  cnn  be  n-Jt  rteit  tf>  any 
genus  known  claewbere.  But,  until  the  VL;y  iiiLei.l  rc 
srarchcs  ef  Mr.  Scott  Wilsor^,  and  the  <)ti.!<n.iuuii»  ol  ihe 
Wi'ii.  \\.  Ki.i  h-thi!d's  colleclurs,  1;  »,i-  iiol  known  that 
.ilnioil  c^t-ry  islam!  tif  the  griiu])  inj'.M-^sed  oiiu  i.i  moie  TCpre- 
Mr.:jlivts  1,1  trail.  i>l  ihr-e  jn  mli.ir  yjrr.ti  ;>.  I. ',11^,  fvciy  i.land 
wiiii^li  liiii  Uteii  tlioiuu^li.y  csjilujcii.  .luU  m  wlucli  Ai.y  csieni 
of  the  primeval  (oiest  remains,  possesses,  or  has  possessed,  its 
own  peculiar  species  of  JJtmi^Halxus,  JiimatUut,  I'hjotHit, 
AtnUotttcw,  Luf^^  LrtpvtUt  as  well  as  of  the  massive- 
beaked  fincbei*  which  emnlaia  the  Gntfiw*  of  tht  CSalaiMutoa. 
Ptof.  Newton  baa  shown  that  while  ihe  greater  stunber  of  tnese 
are  probal>ly  of  American  origin,  yet  the  Soath  Pacific  hna 
contributed  its  quotK  to  this  anMum  of  omitholo(icai  rarities^ 
which  Mr.  Clarke  very  justly  prapaacB  to  make  adtstinci  blolo> 
gical  sub-iegioo. 

That  each  of  the  islands  of  thiscraap,  b  mrvcr  mh  ill,  luld 
posse»s  a  flora  specifically  di^linci.  suggests  ihougiiu  ol  the  vast 
periods  occupied  in  their  tl.lKii  ^r.i.inon. 

In  the  Canary  Isl.tnds,  ciilier  Liecause  they  are  geologically 
more  recent,  or  because  of  then  )'ii>siniity  lo  the  African  coast, 
which  has  facilitated  frrqiirni  imiii:.;rniit!ns  frnm  the  continent, 
ti.c-  [riii'.^s  of  differtuii.i; ii>n  is  .iiiiy  ji.Titiall)  accomplished. 
\  el  ihc»«  is  scarcely  a  ii'-,jiii.-ta  -|/exii-s  whitii  u  dot  more  or  lest 
iiMM.iiied,  ami  this  mclilicTK  n  1^  yci  l  irthcr  advanced  in  the 
wtilcfDmost  isUnds  ilmii  in  1  liDst  lit .u e at  to  Africa,  In  Fuer- 
(avenSiii.i  anil  I..T::/ar.)lf,  walcric^s  .tiu;  uctlcss  thttc  ]i;ilc 
change,  and  it.c  ta.a.a  i>>  o-luuisil  ukTiUcitl  wiili  U.at  ul  ihv  nctgh- 
bouiing  Sahara.  There  i*  a  whin-that,  /'ralimcJa  Jacetia, 
discovered  by  my  companion,  Mr.  Meadc-Valdo,  peculiar  to 
I- uertaventura,  which  may  pos-IUy  be  found  on  the  oppoiiie 
coa»t,  though  it  hu  not  yct  been  met  with  by  any  cotlecitaia 
there.  Now,  our  whin-cwtt  isn  coaHBoa  wintc?  visitant  all 
down  the  West  African  coast,  and  It  seem*  probable  that  isola- 
tion has  produced  the  very  marked  characters  of  the  CatMiics 
form,  while  the  continental  individuals  have  been  restrained 
from  vaiiation  by  their  frequent  association  with  their  mi^ratoiy 
relations.  A  similar  cause  may  explain  why  the  blackbird,  an 
exticnely  oommoo  resident  in  all  the  Canary  Islands,  has  ttot 
been  modified  in  the  least,  lioce  many  migratory  individuals  of 
the  same  species  sojonra  every  winter  in  the  islands.   Or  uke 
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(lie  blue  ttlmouu.    Oar  familiar  xvMttA  is  replaced  tloog  the 
CMOlof  North  Africit  fay  a  ret>t«ient«tire  sprcie*,  Puftu  ultra- 
marinm,  din«r(nli.tted  chiefly  )>y  •  black  in^lcn'1  of  ,1  liliic  Cap, 
ami  a  Slate-ol  mrcrt  instead  of  a  green  hacki    The  titmnine  of 
Linzarole  and  Kiieita»enliir»  is  lurely  S'*pir»We  Tram  Chat  of 
Aljjeri*,  hir.       much  mnallrr  and    (laler,  prohably  owing  lo  ^ 
scarcity  of  f  xvi  and  a  dry  desert  climate,     fasting.  lOO  miles 
further  to  sea,  to  (jr.ind  tl'an»ry,  we  find  in  the  wood*  anil  forests  ; 
a  hinl  in  nil  respects  simihr  to  the  Algerinn  in  colour  and  di-  j 
mi-nsinn"!,  with  one  exception — the  greater  win(;  coverts  of  the 
Algerian  arc  lipped  with  while,  foniiinu  a  btoul  bar  when  the 
wins;  i*  chucd.    Thi*,  present  in  the  Fuerlaventuia  form,  is  re- 
rc^en'cd  in  the  Canarinn  l>v  'he  faintest  while  tips,  and  in  the 
ird-.  from  the  next  inland--,  I  -  ritii'e  and  G'  mera.  this  is  alto- 
gether atment.     This  form    lia^   been   recognised   as  /'arui 
ttmrif-.c.  Proce«din|^  to  the  north-west  oulerm'isl  i^laixl,  Palma, 
we  find  a  very  ditlinct  species,  with  dilTcrent  (proportions,  a 
longer  uil.  and  nhii*  aMoom  imtoul  of  yellow.     In  the  | 
Ultima  Thnle,  Hierm,  we  ftml  t  weond  rery  distinct  specie*,  ' 
Kscmbling  that  of  Tenerife  in  the  atmenee  of  the  wine  bar  and  , 
is  all  other  retpecti,  except  that  tht  Nck  i*  grfcn  lilce  the  , 
European,  instead  of  sla  e  a«  in  all  the  Other  ipedei.  That  we  , 
find  inlhi^^Tonp  a  aniform  graduatian  of  nriation  as  we  proceed  1 
further  from  ihe  crarlle  of  the  race. 

A  simd.ir  senc*  <ir  m'>difications  may  iWtraeed  in  the  chalTnch 
(Frhifil'a).  which  has  been  in  lik'?  manner  derived  from  ihe 
North  African  /•"  j/'L'i/jfi,v«a,  and  in  which  the  exlreme  varia- 
tion i<  to  he  found  in  the  wcilerninost  isl.inds  o(  I'almi  and 
Hierro.  The  willow  wrc;i  \  !'  r,  '  o!<,-f'Ui  /r^iY'l/7«j|,  extremely 
numrrous  and  taiu  ut,  has  entirely  chanil'-d  its  hahiis,  though  ; 
n<il  ils  pliini.iije,  and  I  have  felt  justific<l  in  di^itingiiishinf;  it  as 
J'h.  fill  tunatus.  In  note  and  habits  it  is  entirely  (fiflerrnt  from 
our  bird,  ami  though  it  builds  a  domed  nf  st  it  i*  always  near  the 
top  of  lofly  tree,  lno^t  frequently  in  pal  ii-lree«.  The  only  ex- 
ternal difference  from  our  bird  consists  in  it*  paler  tani  and 
more  rovnded  wio^,  so  that  its  (>i>wer  of  fli|>ht  is  weaker,  but, 
were  it  not  for  the  marlced  difference  in  ils  habits  and  voice,  I 
should  have  hesitated  to  differentiate  ir.  In  the  kertrel  attd  the 
ereat  spotted  woodpecker  there  are  differences  wMA  vumeaX 
tneiplent  tpedes,  while  the  foretisnf  the  wonded  western  ifirad* 
yield  two  very  pi-culiar  i>igeon«,  differinR  entirely  fnim  each 
oihiT  in  their  hal>i:«,  both  probably  derived  from  oar  woott- 
pi;;erin.  but  even  furllicr  removed  from  it  lhan  the  Coliimfii 
/frtvrsijf  .Madeira,  an<l,  by  their  dark  cliestiiu;  coloration,  su(;- 
gestiriL;  (h;it  peculiar  fimd,  in  this  case  the  berries  of  the  tiee 
laurel,  ha*  it-i  full  share  in  the  differen  iarion  of  itoIa;ed  form*. 
U  »e  remenilier  ihe  vari;ibilily  of  ihe  pigmenls  in  the  food  of 
bird*,  and  lb  ■  amount  absorbed  and  tinnsferred  to  the  skin  and 
plu  na^:\  the  variat>ility  in  the  lints  and  patterns  of  many  animaU 
can  l>e  more  rcidily  unrlcrslood. 

One  other  bird  dtserves  notice,  the  Cdt'd' Of  red-lepprd 
pariiulge,  f  >r  b«re.  and  beie  alone,  we  have  clirono:  ■^:  <-il  i!-' 
The  Sfnniards  in'roduced  Cfif,tj''ij  ru/ii  into  Canary,  and  C.  1 
f^tios,!  into  rnicrife  and  Ciomerat  and  ibey  have  never  »preail  | 
from  their  re^pettivc  lucaJities.    Now,  tioth  species,  after  a 
reiidencc  of  only  400  y«aii»  haw  bceonw  diatinci  ly  n  >  <  t  e  d. 
C.  mfiiiina  imfodiieed  into  the  AioresalM,  and  chan^t-d  ex- 
actly in  iba  sa-ne  manser,  an  mueh  so  that  Mr.  Codmaa,  sooae 
years  ago,  w^uld  ba««  described  it  as  dUiioct,  bat  that  the 
only  apecinien  he  projured  wa«  >n  moull  and  mutilated,  and  hiis 
(peCimeB  proved  irb-ntic.il  with  ihc  Cnnarian  bird.  Besides  minor 
difTi-rence",  the  back  is  o:ie  fo.irlh  slou'er  and  longer  lhan  in  the 
Euro:'can  bird,  and  the  tarsus  very  mnch  s'outcr  and  longer,  > 
and  the  back  is  gray  rather  lhan  russet.    The  gray  back  liac- 
m  )nive<  with  the  volc.inic  dark  soil  of  the  rocks  of  the  Canaries,  | 
as  the  russet  docs  Willi  the  clay  of  the  plnirt-       Frjjlni'd  and  1 
France.    In  the  Canaries  the  bir<l  lives  ll::'i^r  d  tii-n  ni  ^  ndi. 
tioni  from  Iho^e  of  Europe.    It  is  on  the  luountuin  sides  and  1 
among  rocks  that  the  stouter  beak  and  stronger  legs  arc  indis-  I 
pensable  lo  il»  vigorous  eitistcncc.     It  is  needb  ss  to  !»o  inio  | 
the  detad^  of  many  o!hcr  species.    We  have  l.i-r<-  ihf  l-Mm  '  of 
changed  c  mdilions  of  life  in  4™  years.     What  may  rtiey  not 
have  bsen  in  .px)  cen'uries?    We  have  the  result  of  peculiar 
food  m  ttie  pi|{eons,  aod  of  isolation  in  all  the  cases  I  have 
oeittioned.   Sudi  fiwia  can  only  be  sapptied  to  the  cencra- 
User  aad  the  •ystematiil  thraa|{fa  the  aeeurale  and  minnte  ofaaer- 
ntimu  of  the  field  naturalist. 

The  character  of  the  amfaana  of  the  Comoro  TsTandn,  lo  lake 
another  insular  ptNtp,  seena  lo  stand  midway  in  the  diflscrentiat- 
ing  pr-icess  bstween  the  Canaries  and  the  Sandwich  IdatMis. 
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From  ihe  researches  of  M.  irumhloti  weried  out  by  ICS! . 

Milne- Kdward^  and  Ousiafet,  wc  find  that  there  are  twenty-nine 

speciei  acknowledged  as  prcvtiir  :  uvn  species  from  SoBth 
A(rica  and  iweniy-lwo  from  Ma  ln^  i c.r  ir.  1  rocos  of  i|>eci6ca> 
tion,  cal!e<l  by  M.  Milne- Ivdwards  secondary  or  derived  species. 

riic  lililc  Chtistinas  Islim  I,  an  isolnled  rock  300  miles  south 
of  Java,  <iniy  12  miles  in  length,  has  been  shown  by  Mr.  Lister 
to  proilucc  distinct  and  peculiar  forms  of  every  class  of  life, 
vegetable  and  animal.  Tnougli  the  ipccies  are  fe.v  iri  number, 
ycl  every  mammal  and  land  bird  is  en  lem-c  ;  bu',  as  I)  ir«in  re- 
marks, to  atcertain  whcti.er  a  small  isolate  I  area,  or  a  large  o^en 
area  like  a  coniineni,  has  l>een  more  favourable  for  ih^  pi  l  iuc 
lion  of  new  organic  forms,  we  ough;  10  make  the  compati^^it 
between  e'-]ual  linie«,  and  ihi»  wc  .tie  iricapalde  of  doing.  My 
own  alleniion  was  first  directed  lo  ibis  subjr-ct  when,  in  the 
year  1857-58,  I  spent  many  months  in  ibe  .\lgci  lan  Sahara,  and 
noliced  the  remarkable  vaiiatioiit  in  ditTcrcni  groups,  according 
to  deiNriJon  from  the  sea,  and  the  difiirreoce  uf  s  il  anil  vcciu- 
tioo.  The  "Origin  of  Specici "  had  not  then  appeared  ;  btt  on 
my  tretum  my  attention  waa  called  to  ihe  cornniunicatiun  of 
Darwin  and  Wallace  to  the  Linnean  .Sucle'yoQ  the  tendencies 
of  spedesto  Crnn  varieties  and  on  the  perpetuation  of  varictiea 
and  species  by  means  of  natural  sclcciii>n.  I  then  wrote  HH$ 
iSSf),  pp.  419-433'  :  "  It  is  baldly  powdic,  I  .'•hould  think,  to 
illuslraie  this  ilicory  bctler  lhan  by  thc  Iark>  ai.d  chats  of 
North  .\fiica.  In  all  these,  in  ihe  congeners  of  the  tshe.itear 
of  the  rock  chat,  of  the  cre^ts^l  lark,  wc  uace  grs'^u.ii  inodi 
ficalions  of  C'l'  iriiion  nn  I  1  f  inatoinicnl  structure,  ib-lin:  ini^  >iy 

very  gentle  t:'-i  I J.I Kill-,  i'        ilicordinaiy  type,  but,  when  wri.-ike 

ihecxlreme*.  )Hif»t  nlu.g  llic  rno>.l  uiaiki  d  difft  reiices.  .  .  .  la  the 
desert,  wlicic  neither  I rces,  lirushwooil,  n>jr  even  undulaliuDt  of 
surface  aff<jrd  ilie  s!is;hlc»i  piotr-cli^'n  loan  aniiial  Irom  its  foes,  a 
modihcaiioii  c./'  i  ir,  «liich  shall  be  n>.siiiiil.iled  to  ibat  of  the 
surrounrling  couniiy,  t>  abs  luicly  necessary,  [{dice,  wiUiout 
exception,  ihe  upper  pluniage  of  evciy  b^rd— whether  lark, 
chat,  sylvan  ur  land  grousc>-^and  aUu  (he  fur  of  all  tfaecmali 
mammals,  and  the  >kin  of  all  the  cnabca  and  liiants,  h  of  the 
uniform  itabelline  or  mad-colonr.  It  is  very  postiUe  tltai 
tome  fariher  pnipoM  may  be  » erved  by  the  prevjiilNV  cnkNur*, 
but  ihb  appears  of  its^f  a  suflicicat  esplanaiion.  There  are 
iri<tividlKl  »a»ieties  of  depih  of  bur  .imong  all  crsaturcf.  In  the 
struggle  for  life  which  we  know  lu  ur  goin,:  on  among  all 
(pecies,  a  vety  slight  change  for  ihe  belter,  s  ich  as  i  npruved 
means  of  escape  from  its  natural  enemies  (wluch  wouUI  be  the 
erteci  of  an  alteration  from  a  conspicuous  colour  t  »  one  reserab- 
ling  Ihe  hue  of  the  >urrounding  objecij^  would  give  ihc  variety 
thai  posfc==f  '  .!  n  f?-'cidfi!  s-.lviisUge  over  the  typical  or  other 
forms  I!'  ^tiL  '  prt  )['>  T  I  .i|>ply  ihc  theory  to  the  caie 

ol  Ihe  .Sahara.  il  ihc  -  inn  1  i.-~ert  were  colonised  by  .t  f(rw 
pairs  of  crcstcil  larks— pulti!  L'  1^  I'- the  asceriained  f  i.  1  i  l  ilif 
tendency  of  an  and,  hoi  rl  ni  lU:  i.>  l.ic.tch  all  dark  colours  -ve 
-;rnnv  that  the  pri:l  ,il  icy  (-  ili^i  .iii-  l'?  two  pairs  would  be 
li»tly  lo  be  f  f  a  ilu*!;!  coriipiesiion  lhan  ihc  others.  1  he*e, 
and  such  of  iheir  off^pi  ing  as  must  leseiiiblrd  ibem,  would  bc- 
cotne  more  liable  lo  capture  by  their  natural  coeuiies,  bawka 
and  eamivMWia  bcaati.  The  M|siU«f •colownd  ones  smold  tajof 
mote  or  leas  fanittaniiy  fton  socb  atlaekk  I.el  this  stMt  of 
things  continue  for  a  lew  hundred  yean  and  Ihe  dark-coloured 
individoala  would  be  exlerminatcd,  the  light-coloured  remain 
and  inherit  tbe  land.  This  procc'-^.  ai  bd  by  the  abjve. 
mention^  tendency  of  ihe  climate  11  :  1  n-li  the  colora'ioo 
slill  uiore,  woubl  in  a  few  centuries  produce  the  Giil<ridi  aiiys- 
iiniia  xs  the  typical  form  :  and  it  mus,  be  n-itc.l  tli.ii  between 
it  and  the  Kuru|»ean  6".  (riJula  there  is  no  distinction  but  that 
of  colour. 

"  Hut  when  we  turn  lo  t7 ; •  ■  is  il-tUiua,  C.  jran'rclt,  and 
C  macrcirkyHchfi,  we  hav<  ,1; ii,  r .  i, .  c»,  not  only  o(  c  I  mr,  l  at 
of  strucluic.  These  diflcience*  aie  most  inniktsl  in  the  lorm  of 
the  bill.  Now,  10  take  Ihe  two  former  (irst,  {/.  armKjla  has  a 
very  long  bill,  G.  imbtllina  a  very  short  one  ;  the  former  resorts 
fxctusivtly  to  the  deep,  loose,  sandy  tract-,  the  latter  haunts 
the  bard  and  rocky  ilitlricis  II  is  manibst  that  a  biid  whose 
food  has  lo  beiorght  for  in  deep  sand  derives  ■  ErtatndtmntlfC 
fiom  any  cluDgaiiQn,  however  siighi,  of  its  biil,  ThoOtbar, 
w  ho  feed*  aoMNtg  Moa«t  and  recks,  requites  strength  iMhct  tfaaa 
li  rgib.  Wc  know  that  even  in  ihei}{>e  »|!rcits  tbe  »ite  of  the 
bill  varies  in  icdividuah'-iB  ike  lark  as  well  as  in  the  snipe. 
Now,  in  Ike  dciert,  the  thorier-billcd  varieties  otoukl  urdeigo 
com{WTMivc  dilEcahy  in  fitdii^Bfocd  «kcreit  wisnotaLnndaot, 
•ad  eoM«iuaMly  itonld  not  be  in  tocli  viforous  eoadltion  na 
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Ihcir  longer-bilkd  tela  ions.  In  ihe  breeding  season,  therefore, 
Ihey  HOttld  bftve  fewei  eggs  an>l  a  wrakrr  pro$;eny.  Often, 
we  know,  a  «e«kly  liird  will  absiaui  Trom  matrimunr  alio 
Ketbct.  TlM  BMuraf  ntnlt  of  tb«««  cwnea  wuuJtl  iw  ibat  ia 
cotmc  of  ihae  the  hmet^t-UUed  variety  wonld  ticMdt^  pptdmi* 
■iBte  over  the  siKMrler,  aitd,  in  n  few  ceolvric*,  they  wiMild  faotlM 
M>l«  existing  race  ;  their  i^horter billed  i^\am%  dying  out  antil 
tbat  racv  w.i»  extinct.  1  he  convetse  will  itUI  held  good  of  the 
stooi-billcd  and  weaker  billed  vatieiics  in  a  rritky  dnurici, 

"HeresTe  only  (wo causes  cnutnciatcd  Hliich  mitslti  «crveto 
cieM«,  as  it  were,  a  new  species  fiom  an  olil  one.  Vel  they  are 
perfeeily  naiorat  ciiusc'c,  .mrj  snch  as  1  ihink  auat  Bate 
occurred,  arnl  are  p  'SMl  ly  occur rini;  vill.  We  know  *o  very 
lillle  of  ibc  cau  e*  v^hicli,  in  l!ie  mnjorily  of  ci<r»,  mjle  specie-! 
laie  01  ctirrnir.n  lliat  thcic  may  lie  hunilmU  of  oihcri  at  «oik, 
Miir  iwn  moie  f  owerful  than  these,  which  go  to  perpeliiaie 
SDti  elinii'uTtc  ceruin  fornis  'accoidtng  m  n;i'wra!  me-sr',  f.f 
selection  " 

It  would  appear  that  those  specici  in  coixinciiial  area,  arc 
<qually  lialilc  to  variation  with  ihose  whiih  arc  i.-iolaleii  in 
limiled  arcaii,  yel  that  ihcrc  arc  many  CQonimeiini;  mnucnces 
which  operate  to  check  llii*  Underitv  1;  1-  "  :cn  assiimeil, 
«heie  we  lii(<l  closely  adied  species  a(Ji'.iivi4i  y  m'er  lireedinn 
M  tlie  ceitlic  uf  ihtit  aifa,  that  ilie  'ilenditin  o(  forms  15  caused 
by  the  Iwo  rice»  comminijlirg  JuJi^ingfrocu  insular  experience 
1  should  )>c  inclined  to  I'elievc  thai  iheltWiMry  of  inier-hrecdinR 
i«  lecK.ning  at  the  wron^  end,  faot  rallicr  lint  while  the  geneial 
iacd  loroj^  lemain  in  ibe  ceoire  of  dlflrlhniioD,  w«  liadibe  more 
decidedly  distinct  upecict  at  ibe  eslrciaat  of  th«  rmgt,  canted 
not  by  inier-t  reeding,  but  by  different iatioi).  To  iUtttlra'e  Ihi* 
by  (be  gronp  uf  the  blue  titmntxe.  We  fiod  in  Cenirat  Ru^isia. 
in  llwCCfitteof  diitlritiuiion  nf  fanidy,  the  most  ^eneraliseil 
fOTBh  rVHt fUtkii,  p.irlai  .!  .,        ;he  characters  uf  the  vaii  us 

species  east,  wcat,  aii:l  south.  In  tbe  nor(li>ea»t  and  north  it 
becomes  diNercflUaird  a-.  /'.  tjmntm;  to  Ihe  imith>we-t  and 

ioulh  into  /'.  ::^riiifui  and  its  various  snb-jpccteF,  while  a 
branch  exlerilinu  due  east  has  a>sumed  the  lonu  of  I'fi.ivt- 
ptilu),  licaiiog  traces  of  affinity  to  its  neif^hbonr  P.  tyanem 
in  the  north,  which  leema  evidcstly  lo  nave  boen  derived 

from  it. 

lUil  .ii';  »C'ii>e  of  fiild  ohifrvalioii  does  not  cease  with  gcr:- 
jjraj>liu;;il  Siii ri'<ii' r'>n  :ind  inovbhcalion  of  fori'-.  The  do  et 
t)  vivti  ni  IV  I-.  Ml  10  i.vcrlo<ik  or  to  lake  no  count  <-f 

habtu,  voice.  Hi j.JiJi^.Ai ion,  and  other  features  of  life  whiih 
have  an  iniportnn'  ^)carin^;  on  the  modilication  of  s|>ecies.  To 
lake  one  iDitancr,  the  >hoit-toed  l.itk  {C>>!,tiuireila  tra.(AyJiii:- 
t/i'a)  is  s|)rea4]  over  the  countries  bordering  on  (he  Mcctilet-' 
laoean  ;  l<ui.  alone  with  it,  in  Andaiuua  alone  i*  foondanmhcr 
tpecies,  Ca'.  rV/r  Vi,  afaraiherdailicrcotonr,and wiihiheioeon- 
datie»  crncrally  s'  mewhat  ahoner.  Wiiboat  farther  icnowledge 
tba*  tlwi  obtained  froatvcomparlaon  of  >kini,  it  might  be  put 
down  as  an  accidental  varieiy.  Bat  ihe  field  naturalitt  toon 
recocnises  it  as  a  most  di*linct  Speclct.  I*  lia»  a  dtlfctent  voice, 
a  dinerenlly->haped  not  ;  and,  while  ihe  common  i|>ecics  brcedi 
in  the  plain*,  this  one  always  resorts  lo  the  lulls.  The  Spanish 
»hephirdson  the  »pot  recognise  their  distinctness,  and  haveaname 
for  each  »prcie«.  l  ake,  apain.  the  pastern  form  of  the  common 
song-thrush.  The  bird  «t  North  Ctiiiia.  Turiitis  auritii;,  closely 
retcmMcs  our  famili^ir  •  p' cicJ,  but  is  sSitjhtly  hr^rr,  ruitt  there 
ii  a  loii  ii!c  difleience  in  the  wing  l')t:i.  -1  1.  luu  \  \-'.:  Ii  M  u^iii 
taliM  has  ascertained  that  it  lnjrs  eggs  like  tho.se  o:  ihr  11V  --1.I 
thrush,  and  it  isthconiy  S|>ecie-«  closely  allied  10  our  ir  i  v.hicK 
(!nt?«;  pot  )av  t'Cgs  of  a  lilur  c'ound  coluur.  The  hedge  act^mot 
>,i  la[).in  '  'iitnliT  ruHiiui)  is  di»lin(;ui»hed  from  our  most 
^jiniliiir  iiaend,  .iitoiloi  mijiilarii,  by  delicate  differences  of 
line,  bit,  ihoujih  in  gait  and  manner  it  closely  resembles  it,  I 
wa*  ibijjiised  to  find  the  J.ijanese  bird  aliikingly  ilinlmct  in 
habits  anil  life,  l>cing  found  only  in  forest  and  bruthwood 
several  ihoa-and  feet  above  the  >en.  I  met  with  it  first  at  Chin- 
senxc— 6cco  fed— Ufore  the  snow  bad  left  tfa«  gnnad,  and  in 
soainer  ii  goes  higher  still,  but  never  descends  to  ihe  cultivated 
land.  If  both  »pccin  an  derived,  aa  seuM  probable,  ffom 
Atant^r  imwwmkOMt  of  the  Hhaatajas,  then  Ihe  caniibt  in 
habils  i*  easily  explained.  Theli-fty  mountain  laagea  of  Japan 
have  enabled  the  settlers  there  lo  retain  their  original  habilt, 
ftr  which  our  humbler  elevations  have  afforded  no  scope. 

C^lhe  solution  of  the  problem  of  ihe  migration  of  birds,  the 
most  reiuaikable  of  all  the  phenomena  uf  animal  life,  much  less 
aid  hat  been  contril>uteil  by  tho  observations  of  field  naniiali«ts 
Ibafi  might  reasonably  have  Ivecn  exjiected.  'ibe  facll  of  wij^ra. 
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tion  have,  of  ccnti^e,  been  rtci  L'r.i-c'T  from  the  earliest  limrf, 
j  ami  have  alToidcfl  a  ihi me  for  Hebrew  and  Grtck  poets  3CC0 
years  ago.  1  lieorif s  wbiib  wculd  explain  it  are  ri.'c  enough, 
but  it  is  onl^  ol  late  jcars  that  any  sytlcmatic  i f) 'it  has  been 
vnde  to  ctatsihr  and  smnmariM  the  ihonnnds  of  d.'«in  and  notes 
wfatcfa  are  aetara  In  aider  lo  draw  any  saihfaciory  conciioion. 
The  observable  iiwts  may  be  c!a«i6<d  as  to  their  bearinj;  on  the 
whlihcr,  when,  and  how,  of  migration,  and  after  this  we  may 
possibly  airive  at  a  Inie  answer  to  ,be  Why  ?  Ohiervaiion  liai 
soiRcietitly  answcKd  tbe  first  ride^tion.  Whither? 

There  are  scarcely  any  feathered  denficns  <.r  r.Tnh  or  sea  to 
the  summer  aad  wintrr  iarge»  of  which  wc  canm  t  now  point. 
t)f  .ilmost  all  ihe  birds  of  llic  hoto-arclic  faun.s,  we  have  ascer« 
laineil  the  brenling  places  and  the  winter  resort*.  Now  that 
the  knot  artl  the  sandciling  have  ben.  succes-fally  (mrsuf  rl  even 
to  (Jrii  nell  Land  there  ttmains  but  the  cutli-w  sandpiper 
(  I'nns^a  j/i'-^'  ai'i'^i),  of  all  ihe  known  1. 11  rope.i n  bird*,  whi  sc 
breeding  g:'  ir  i  ,t  virgin  soil,  to  l>e  trodiicn,  kl  us  h<i|>e,  in  a 
siiccesstul  explorati'in  by  N-an-en,  011  r>rif  ^jJc  ^if  otlicl  of  the 
North  I'olo.  Kr|ually  clearly  ascertained  are  the  winirr 
I  <[u?i;ers  of  all  the  migrant.  The  most  casual  olistrver  cannot 
I  fail  to  notice  in  any  iiart  .  t  .M  it  i,  noilh  or  south,  wr  1  t.  ast 
or  ii.tcrior,  the  in)iiads  oi  uiuiUat  species  which  w  ii  ti  there. 
As  to  the  lime  of  migralion,  the  earliest  notes  of  licid  n.iluialisls 
have  liceii  ihe  records  i>f  tbe  dates  of  arrival  ol  the  .'cathettd 
visitors.  We  posse&i  them  for  some  localities,  as  forNorfo.k 
by  the  Marsham  family,  sn  far  bach  is  1736.  In  leoent  years 
these  observations  have  been  carried  out  on  a  taiser  and  more 
r  iysieraatic  scale  by  MiddefldorflT,  t»ho,  forty  >cars  a{to,  derattd 
him<elf  to  the  stady  of  ihe  tines  of  migralion  in  the  Russian 
Emptrr,  tracinfr  be  called  the  ufpiptttrt,  the  lines  of 
siinultantous  arrival  of  p.ii tic ular  species,  and  by  I'rof.  I'almcn, 
of  KinlanH,  l^ho,  iwtitiy  year*  later,  pursued  a  similar  course  of 
invtstigalion  ;  and  by  I'lof.  Haird  on  ihc  migration  of  North 
.American  birds  ;  and  sub«eii?iently  by  Sevciirofi  a*  regards 
I  ('cnlial  Atit,  and  .Menrbirr  ns  regards  Ka^iern  Iiaro|>e.  \i 
:  respects  our  own  coasts,  1  v  1  ■  mass  of  siati-tio  ha*  been  coi- 
.  lecttd  by  the  labours  of  ti.e  .\ligraiion  Coniminei-  appointed  by 
ihc  British  Association  in  iS.So,  for  which  our  tl  anka  arc  due 
to  the  indefatigable  r-.Tl  of  Mr.  John  Coidcaun  and  his  c(dU'»k'<ie 
Mr.  |ohn  llaivii  !::  l^^  n,  the  originators  of  the  scheme  1-y  which 
the  lighthouses  v  rt\r  1  r  iiifjr  years  11  i*d  as  posts  of  I'liseivation 
1  on  migration.  Tbt-  t<  p.  r:s  ol  ilm  c  inmitlcc  are  familiar  10 
u«,  hut  the  inference*  iue  not  yet  »i,rked  ruil.  1  cannot  but 
regret  that  the  committee  ha%  l>ecn  allowed  to  'iro;\  I'lof. 
\V.  W.  Cooke  has  been  carrying  on  amiilar  ob  eivaliotii  in  the 
Mitsissipin  valley,  and  othcn,  loo  nameioas  to  memion,  hare 
done  Ihe  same  elsewhere.  Bat,  as  Pitof.  Newton  fans  truly 
said,  all  these  efloris  may  be  saM  to  pate  iMrfoie  the  sinpendoas 
amgnnt  of  information  atnatsed  dnrini;  mure  than  iidy  years  l  y 
the  venerable  Herr  Giitk^,  of  Heligoland,  whose  work  we 
eamesity  desire  may  soon  appear  in  an  English  versi  in. 

We  have,  through  the  labours  of  the  Writer-  I  h.TVe-  named, 
and  many  others,  arrived  at  a  fair  knowrtedgr  of  tbe  When  ?  of 
migr.Uion     Of  the  How  '!  wehwe  ascertained  a  little,  but  very 
!  lillle.    The  lines  of  migration  vary  » ideiy  in  ciiirereni  species, 
'  and  in  different  longiimles.    The  theory  of  migration  being 
cbrcdeil  towards  the  magnetic  pole,  first  started  by  Middendoiff, 
seems  lo  be  refuted  '  v  I'sinl,  who  has  -hown  that  in  North 
America  iHe  theory  ■•>  Ii  11  1  hold.    N'el,  in  some  insiarces, 
ihere  is  evidently  a  v-in.' n;ing  tendency  in  n<irt|iw .ird  uiigra- 
iji  r  1,     I  he  lire,  acC'  •■iii  l:  to  Nliddendoili,  in  .Middle  Siberia  is 
j  due  north,  in  I-' astern  Si  be  r  1.1    (itheasl  I  o  north  v»e  sr.  and  in  Wes- 
tern Siberia  from  south  wr  .r  1        iih  e-a>l     In  Kiini|>can  Rus'  ia 

Mcr^liier  traces  four  notlhvsaul  loules  :  1 1 :  .A  coast  line  coining 
'  up  from  N  'rway  round  the  North  Ca|.e  to  Nova  Zenibla.  \l) 
The  B.altic  line  with  bifuici<i<in,  one  Jirocceding  by  the  Gulf  of 
bothnia,  and  the  other  by  the  Gulf  of  Finland,  which  isafler* 
wards  again  suUlividetf.  (3)  A  Blade  Sea  line,  teadling 
neailv  as  far  north  .is  tbe  valley  of  ihePelcborai  ai>d(4)  iheCaS' 
pian  line,  passing  up  the  Voigs,  and  reaching  at  far  east  as  ibe 
'  valley  of  the  Obi  by  other  anaalomokingslrcamw. 

PalmAt  has  endeavoured  lo  trace  ihe  lines  of  migration  on  the 
return  suinmnal  journey  in  ihe  easlcin  henii«ph.  rr,  ard  hat 
arranged  them  in  nine  routes  1  It)  From  Nov.i  /.fnibla,  round 
the  West  ol  Norwav,  to  the  Uii  ish  Isles,  (j)  Froni  Spitzbeigen, 
by  N<.r»BV,  lo  Ilri'ain,  Frar.ce,  I'ortugal,  and  West  Ali:ca. 
^3)  From  North  Kussi.i,  by  the  CJulf  of  tinland,  ll.ilstein,  and 
llolloiid,  and  then  bifurcating  to  the  West-Coast  of  Fiance  on  the 
one  »i(ie,  and  on  the  other  np  tbe  Rhine  to  Italy  and  North 
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Africa.  (4<»)  D  >wn  the  Volga  by  the  Sea  of  Azof,  \%\x  Minor, 
and  Egrp't  while  the  other  portion  (4.^),  trenJinj;  eait,  pastes 
by  the  C»»pi.tn  ami  Tigris  to  the  Persian  Gulf.  (5)  By  the 
Yenesci  to  l^ke  fiiikal  and  Nfongolia.  (6)  By  the  L^na  on  to 
the  Am'vir  and  jtpan.  (7)  Fr^ra  E»»t  Sil)eria  to  the  Corel 
and  Japan.  (S)  Ka<D^chatka  to  Japan  and  the  Chinese  coast. 
(9)  From  Greenland,  Iceland,  anfi  ilii^  F.^rcih-,  :o  Britain,  where 
it  joins  line  2. 

All  courses  of  rivers  of  i"ipr>r'.i:icc  form  minor  route*,  and 
consideration  of  the><e  lirH-->    1  nn^r.T^inn  serve  to  explain 

the  fac  of  Nnrlh  American  straij^lers,  the  waifs  and  itiayj 
which  have  (alien  in  wiih  gieat  flii-hts  of  the  regular  migranis 
and  been  more  frequently  shot  on  I  he  cast  coast  of  F.n^land  and 
Scotland  than  on  ihe  west  coa^t  or  in  Ireland.  They  have  not 
crossed  the  Atlantic,  but  have  tome  from  the  far  north,  where  a 
very  slight  deAcctnin  east  or  west  mif,ht  atteriheir  wholcOOUrae, 
•nd  in  that  ca-vc  they  would  naturally  Mrik«  cilher  Iceland  or 
the  «<»t  eoMt  of  NwwM,  and  in  either  ca*«  WtMlld  reach  the 
mM  cstit  «r  BritMB.  mil,  if  hy  storon,  and  ihe  prcvmline 
winds  of  the  North  Atlmotie  «omiag  from  the  west,  ihejr  baa 
been  driven  oat  of  (heir  unal  coarse,  they  would  ciritee  ihe 
eoa«(  of  Norway,  and  so  find  iheir  way  hither  in  ihe  company 
oT their  conveners. 

An  to  the  clevati'in  at  which  miRratoty  fiigbis  arc  carried  on, 
Hcrr  Ca  ke,  as  well  as  many  American olncnrers,  h<:>lds  (hat  it 
is  generally  far  atx>ve  oar  ken,  at  least  in  normal  conditions  of 
the  a'mosphere,  and  that  the  oppoitunilics  of  olfervation, 
apart  frr>m  «e.i*ons  and  unil««l  atmospheric  disturHa-ce,  nre 
ci'ntinc'i  caicily  to  unsuccessful  and  alwrtive  attemji' -  li  i- 
maintaineil  that  the  heigh'  of  rt!i«hf 's  s^^me  ijooto  15,000  feet, 
and  if  this  be  so,  as  thci<-  -tLin-  cv._iy  n-  i',on  to  admit,  the  ai<l 
of  land  bridge^  and  iiv-  r  v.iDcys  liecomcs  of  very  ^li^hl  im- 
portance. A  trivial  inst^-ici:  will  illuNtrate  this.  There  arc  ih.j 
species  itf  lilue  lhroat,  Cytxnauia  suf<ica  m\A  C.  /euji  .yanj  .  ihc 
former  with  its  red-breast  patch  a'n:iidAnt  in  >weden  in 
sammer,  but  is  never  found  in  Germany.  c«cept  most  accident- 
ally, as  the  other  i«  the  common  f  ir;n  .1  Central  Kuropc.  Yet 
both  are  abandant  in  Egypt  and  Syria,  where  they  winter,  and 
I  iwve  o«  M«ciil  OGCMimi  ohuincd  both  epcetes  out  of  the 
tniM  lodt.  IlMce  we  iafrir  that  die  Swedi*b  bird  make*  its 
joorocy  trooi  iu  winter  quaneca  with  acmreeiy  •  halt,  while  the 
other  proceeds  leirarely  to  iti  nearer  rammer  qnonera.  On  the 
other  hand,  I  have  more  than  once  seen  myriads  of  swallow*, 
nutnins,  sani|-marlin«,  an<l,  later  in  the  season,  swifts,  p.is  ing 
up  the  Jordan  Valley  an<l  a'ont;  the  lliikoa  of  Central  Syria,  al 
so  slight  an  elevation  thai  I  was  able  to  distinguish  at  once  that 
the  flight  consisted  of  swallows  or  house-martins.  Tl>is  was  in 
perfectly  calm  clear  weaiher,  Oiie  stream  of  snalluws,  certainly 
not  Ifi*  tlnn  I'l.irte  r  of  ^  mile  wir!i-.  fi-;  riipicd  more  than  halfan 
hoar  in  |ii^..int;  '">''  'l'"'.  -i^-'i  liiv;til-  u' house  inailin",  and 
itK-n  Lit  ^.111  I  iii.irii-;.,  •!)!_•  nrM  i!.iv,  «t(e»carcely  lf>s  numerous. 
Thcio  tli,;hts  h.we  liL-cn  str.iii;lit  up  from  the  Rfl  Si-,\,  ml 

iniy  line  li.  r'ii  :hi'  LjiT.t  r.iI  asii-  :;hly  of  all  those  which  ha<l  win 
Icrcd  111  Kris;  \'r  c  i.  I  oniuil  think  that  these  llighis  wen 
more  than  loao  toct  hiL;h  On  tie  other  hanij,  when  slandiii).; 
on  tlic  hiL;h<jM  ii<-,ik  in  itic  KLir;.!  nf  P.i!in.i,  liJOO  feet,  with  a 
dense  a)J.^;s  of  clc'au.  Ijcci.;)  ui,  Icavivi^  iiijiluiig  of  land  or  sea 
visible,  save  the  <listant  Peak  of  Tenerife,  13.000  feci,  I  have 
watched  a  flock  of  Cornish  chau|{hs  soaring  above  u;s,  till  at 
Icneth  tbey  wcte  ehiohitely  iindiatioeiwhable  by  ot  «aee}rt  with 
field'glasM*. 

As  10  the  speed  with  which  ihe  migratioA  flWhlt  ere  aocoua- 
pliihed,  Iheyrc^^airemttchfnnherobtervatioD.  HerrGai  he  main- 
tains that  Kod«vitS  and  plover*  can  fly  at  the  rate  of  240  miles  an 
ho«ir(!),  nn'i  ihe  late  Ur.  Jerdun  stated  that  the  spine-lailcil 
awift  {.l^antkyUii  taudaculas),  roostin;;  in  Ceylon,  would  reach 
the  Himal.iyas  (IMO  mile**  before  san'et.  Certainly  in  their 
ordinary  flight  the  swift  is  the  only  bird  I  have  ever  noticed  to 
OJlstrip  an  express  train  on  the  Great  Northern  Riilw.iy. 

O'nervaiioo  has  shown  u?  ihT.  while  there  is  a  ret;  I'lr  nnd 
uniform  migraiion  in  the  ca-i.^  '  f  uinr  species,  yet  lha  .  I  '.y  >n  1 
Ibe^c.  '.here  cumes  a  p.itii.il  ni:.;r.i:rin  nf  sime  s|)«cie«.  immi- 
grants nnii  omi^ranls  ■  rvmli.inc  ju'.ly.  .t.  i  lliis.  briides  the 
fanulur  vi-rjical  emigr.ition  from  hisher  to  lower  altitudes  and  vice 
tvri  \ ,  a  -  inihe  familiar  instance  of  the  lapwing  and  g  >lden  i>lover. 
There  i>  .iiH  in  ich  sco,>i;  r)r  the  fifid  nituralist  in  o'>icrvi;i-jn 
of  th:-'-  ;ii'ii\l  m'ijritiins  rii  -t  -  u  ;  .jUo  species  in  >»hich 
soaie  in  livi  tu lU  ini.{ratc  ail  a  i  n;  ar;  sedentary,  in  (he 
ftfW  prim.'Vil  f>re<ts  wjiich  still  remiin  in  the  Ciniry  IsUnh, 
ani  which  arc  en.hroudil  in  aim     perijftual  mi  it,  the  watl- 
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cock  is  sedentary,  and  not  nOOOOimon.  I  have  often  put  np  the 
bird  and  'ten  tfie  eggs ;  but  in  winter  the  number  is  vastly  in- 
cirased,  and  (he  visitors  are  easily  to  be  dislinguiabed  from  the 
restdeniaby  their  lighter  colour  and  larger  size.  The  resident 
never  team  the  cover  of  the  dense  f  irc*i,  s»here  the  growth  of 
ferns  and  thru  s  is  perpetual,  and  l>j?.it.rs  a  moist,  rich,  scnrti- 
pealy  soil,  inwiiu!.  ihc  woodcick  finds  abut>dant  food  all  the 
year,  and  has  thus  '.mi  its  n-iigratory  instincts. 

But  why  do  biids  migiatt  ?  Observation  has  brought  to  I'ght 
m»t.\  (;k's  which  seem  to  increase  the  (liflicultiet  ul  a  satitiac- 
lory  i^n  .wii  to  the  r]uesiion.  Thr  auUininal  retreat  frum  ihe 
bref'liii|4  juarters  might  be  <:\(:I.^h;(;  1  !■)  \\  w.mi  -.■!  -utfitii  nt 
sustenance  as  winter  approachea  in  th«  higlici  l  iutu  Iu-,  inil  this 
will  not  account  for  the  return  migration  in  -in'^;.  since  there 
is  no  ]>ciccp  ibie  diminution  of  .supplies  in  liii:  vmiicc  quarter 
A  friend  of  mine,  who  «  as  for  some  time  stationed  al  an  iXk^t' 
mary  at  Rikombu,  on  the  high  plateau  soaih-east  of  Victo'i* 
Nyansa  Lake,  almost  under  the  equator,  where  iheie  is  no 
varialMa  tntheicaienf,  wnl«  |«  mt  that  froa  November  to 
March  iheeoMiiry  awnrned  with  swalti^wa  and  OMrilos,  which 
iwemed  lo  the  caniel  obiemr  to  oonstu  almost  iwholly  of  our 
three  specie*,  iboi^h  occasionally  a  few  birds  of  dUfeteat  type 
might  l>e  noticed  in  the  larger  flocks.  ToAardt  the  cod  ttf 
March,  without  any  ob-ervabic  cliangc  in  climatic  or  aimospheiic 
conditions,  nine-tenths  of  the  l>ii<l  •  Mi<lileiiiy  disnpptared,  ami 
only  a  sprinkling  remained.  These,  which  had  pieviously  been 
lost  amid  the  myriad  of  winter  vn  tar.t.s,  seemed  to  c^lnsi^^  of 
four  sjiecie',  of  which  I  received  specimens  of  t^vo,  !ft'  H>  tff 
piitlUi  and  //.  itttf^^aUmis.  Ont-,  desci  died  a*  wlii; 1  rir.i  h, 
is  probably  iil/tiofiai  ;  and  the  fouri'i,  vtry  sm»ll,  and  quite 
black,  must  be  a  /W/'./i'/;-:>l «a  .\1I  ihc'c  i.  tnainid  ihn.ugh 
spring  and  summpr.  The  norlhwaid  m  .v  ■lucni  f  nil  the  others 
mu  t  be  throni;!!  v mr  impulse  not  yt:  ;vA>-i;airinl  Iiiiii;\iiy 
other  ins^aucca  nbstj  vation  has  showiMiial  ilic  iuij.uU£OS  move- 
ment is  not  dependent  on  the  weather  at  the  moment.  This  is 
especially  the  case  with  sea  bird*.  I'lof.  Newton  obseives 
that  they  can  be  trusted  a«  the  almanack  lti>elf.  FmuI  weather 
or  fair,  heat  or  cold,  the  puSin<,  Fraltrtmla  artlua,  repair  to 
seme  of  their  stations  puBCUaJ^  en  «  Bivctt  day,  aa  «  tiiair 
notmnenls  were  nsidated  by  eto(&tiwiK.>  la  like  meaner, 
whether  ihe  ■ummer  be  cold  or  he*,  the  twifta  leave  their  suuni.er 
home  in  England  about  the  firit  week  In  Aogust.  only  occasional 
.stragglers  ever  being  teen  after  that  dale.  So  in  thiee  difTerral 
years  |  notice<i  the  appearance  (^f  the  common  swift  {Cyfsdut 
afHi)  in  myriads  on  one  day  in  the  tirst  week  in  April-  In  the 
case  of  almost  all  ihe  land  bird's,  it  has  been  ascrnained  by 
reprn'ed  obsers'ations  that  the  male  1  irds  arrive  some  <l ays  before 
I  hi'  ^icns.  I  do  not  think  it  is  proved  that  they  start  earlier  ; 
but,  being  generally  stronger  than  the  female^,  it  is  very  natural 
that  they  should  outstrip  their  weaker  mates.  I  f,  n-.,  ti.j,  that 
there  is  ev>d«>nce  that  those  species  w  hich  have  the  mo  l  extended 
■outhctly,  fiivL-  al.o  the  most  extended  northtrly  range.  The 
i.itne  may  hold  good  of  indiviilua!;,  of  the  same  species,  and  may 
'jc  accounted  f-ir  hy,  or  account  for,  the  faC  I'l  n,  .  ,  ,  iln-  11. .It- 
viiiusls  <if  the  whea'ear  or  of  the  wsltow  wreu  whitti  pcoclrafe 
furih'-'-t  iiiifth  hsve  lorn;i-r  ami  sir.,r  ;;.  t  kngs  than  those  indi- 
vnUual*  winch  terminate  ihiyt  ucj  tn  juorc  southern  lalitiides. 
The  length  of  wing  of  two  specimens  of  SaxkoU  anaHlkt  in 
my  collecti'  n  from  Greenland  and  Labrador  exceeds  by  Cinch 
the  length  of  British  an<l  Syriaii  spcciawws^  and  the  itaia  loewat, 
esectdini;  Ihem  by  5  inch,  Is  from  the  Gtinbia.  So  ihe  aeden* 
lary  PhylhKofui  trodiVui  of  the  Canaries  has  a  peroeptibly 
shorter  wing  than  Eur.>pean  specimens. 

To  say  that  migration  is  petfoimed  by  inllinct  is  no  explana- 
tion of  the  marvellous  faculty,  it  is  an  evasioo  0(  ihc  difhcul'y. 
Pr'>r.  Mo'lius  holds  that  'iii  K  <  lossiog  the  ocean  may  l>c  guided 
by  observii  g  the  rolling  i>i  tl.'  w.ive»,  but  this  wdl  not  hold  good 
in  he  varying  storms  of  the  Atlantic,  uUi  less  in  the  vast  sdelch 
of  stoiiny  and  Undlesi  ocean  crostwd  by  the  bronze  cuckoo 
( (-■Ary/Lirfl.Tj'.r /wrr/w/)  in  i:s  passage  from  .N'ew  Guinea  to  New 
iiealand.  Prof.  Palmen  a*cril>cs  the  <'uc  v>erforin.Tnce  of  the 
flip^l  to  rtperiencc,  but  this  \*  not  coDfiroied  l>y  tield  oh>erver». 

ass-4ij)t,  that  the  flights  are  led  by  the  oldest  and  strongest, 
bu'  uluciv.ition  by  Ilerr  Gutke  has  $ho«n  that  amoog  mijjranis, 
asifir)ii"i  g  and  old  journey  apart  arnl  '1  il.iti'i  rit  :i..iirs.  ihc 
former  cm  have  had  ro  e\i  eri?-i:C*,  All  1  ■  1 11 1  K.  ^ogisij  arc  aware 
that  lin  ji.irent  cuckoos  l  .avc  iliis  t.  uiiirv  !  I  I  •  '  efore  their  young 
ones  arc  hatched  by  their  ft,'*  ki  i.-ai-u:-.  I'tio  sense  of  »i;l>t 
cannot  guide  birds  which  travel  by  niglii,  or  span  oceans  or  con- 
inents  in  a  single  flight.    In  noticing  all  the  phcnoiucnaof 
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naturaliil. 


a  vartantnUd  region  for  the  field 


Whai  I'lof  N«wt(.io  ierms  the  ■•ciise  of  <Ut<;ciion,  uncornti  iuOy 
exc  ciscil,  is  ilit  nearest  roach  yet  ma(ic  to  a  solution  of  the 
prot.'.civ.  He  tenijik>lu  w  vastly  the  >.cn>e  of  ditcclinn  varies 
in  liuiiiaii  contrail  ini;  its  alKentc  in  the  dweller*  in  iowni 

compared  wiih  the  power  o(  the  shepherd  an>l  ilie  couniryman, 
arid,  intiiiiieiy  more,  with  the  power  of  ihe  savatjc  urilic  Arab. 
11  '  a  iduces  ibc  experience  of  MiddendoifT  among  the  Samo- 
:  a-,  \thoknow  how  tu  reach  iheir  coal  by  the  »horle»t  way 
through  places  wholly  s:rangc  to  them.  lie  had  knownitaoMag 
dugs  and  hortcs  (as  we  may  conatanily  perceive^  bat  was  mr* 
piiaed  to  find  the  Mine  incomprelienMblo  animal  Cwaliy  on* 
weakened  snwag  vacivUited  men.  Nor  coald  ihc  Sanujede 
uadentond  hU  enquiry  bow  tkey  did  it  ?  They  disarmed  him 
bf  ihe  aueuiaa.  How  now  doesihe  arctic  fox  Ami  iu  way  aricht 
on  the  Tandra,  and  never  go  astray  ?  and  Middcndoiff  adu: 
"  I  was  thrown  back  on  the  unconscious  pefCornance  nf  an  in- 
heriteil  animal  facalty  ";  and  s^i  are  we  \ 

1  here  is  one  more  kind  ct  mi|;ra'ion,  on  wbicb  we  know 
nothing,  .ind  wheic  ihc  field  naturalist  has  «lill  ainindsr.!  >.cope 
tor  llie  cxrtciic  uf  ol "it rval lun-  I  mean  what  is  called  cvcr  p- 
lion.  i  uiigianon,  not  the  niete  wancjciin^;s  of  waifs  aini  strays, 
Oor  )el  the  uncertain  traviU  ui  Mnne  >pccie-,  as  the  cro-sUill  in 
searcli  ot  lood,  but  the  col'<i  i«ini;  p;uiit-s  of  many  gregarious 
-pti  es,  which  t;cii' rally,  >o  .'..i  -.\-  wt-  know  in  our  own  hemi- 
sphere, iravcl  from  cast  to  west,  or  hum  souil,  ca-.t  to  north- 
west.     Such  are  the  «  a«w  in^;  .-//«/(■//>  1,  the  pastor  star- 

linjj  {Piislor  ri>i(ii>)  and  i'alias's  sand^rouse,  after  inteivals 
■ooietiines  of  many  year^,  or  lometiniet  for  two  or  three  years 
IB  succession.  Ihe  waxwinc  will  overspread  Westetn  Europe 
ia  winter  for  a  >kort  lime.  It  appcaia  lo  be  c^mIIv  incoastant 
in  iu  choice  of  Mmncrqaanert,  •«  wai  abown  bjr  J.  Wolley  in 
Lapland.  The  rose  naitor  irgularty  winlera  in  India,  but  never 
remains  I o  breed,  l^or  ibis  uutpute  the  whole  raceicemt  to 
oollectaiMi  travel  north  wcsi,' but  rarely,  or  after  intervals  of 
many  year*,  returns  tu  the  *ame  tjuartcrs.  Verona,  Brootta, 
Smyrna,  Odesis,  the  Dubrudtcha  have  all  duiing  Ihe  last  half- 
eentnry  been  visited  for  one  summer  by  teai  of  thousands,  who 
are  attracted  )>y  the  visitation^  of  locusts,  on  which  they  feed, 
rear  their  younj*.  and  ^o.  These  in  upiions,  however,  cannot  be 
classed  under  the  laws  <if  ordinary  nit^jtaiijn.  Not  less  inex- 
plicable arc  such  iiii>;ralioris  as  lliosc  of  the  African  l.uli  r, 
which,  lh<<u^h  ntvir  yet  ohscntd  o  the-  nor.h  of  the  African 
lakts,  contrives  pas<,  every  sprinj;.  unoli-civcJ  to  the  lake  of 
Aoiicch  in  N<jith  Syiia,  where  I  found  a  la'jje  colony  rearini; 
their  young,  which,  so  soon  as  their  proijeny  was  able  to  fly, 
diuppcaretl  to  the  south  east  as  suddenly  a*  ;hey  had  ariiveil 

1  here  is  one  possitde  explanation  of  ihr  sense  of  iliicctioiiuncon- 
sciously exercisetJ,  which  I  submit  asa wi  ikin^ hypothesis.  We  aie 
■11  aware  of  the  instinct,  strong  both  in  mammalsand  birds  with- 
out  ekception,  which  attracts  them  to  the  place  of  iheir  naliviiy. 
When  the  increasing  cold  of  the  nonbem  r^ion*,  in  which  they 
■U  had  their  oiigin,  drove  the  mamaaU  •onAward,  they  could 
aot  retrace  their  aim.  becaiae  the  increaaing  pnhv  acai  as  the 
arctic  coDtinent  sane,  bamd  their  way.  The  bifda  rahictantly 
left  their  homes  as  winter  cania  oo,  Mtd  followed  the  supply  of 
food.  Hut  as  I  he  s(  ason  in  their  new  residence  became  holler  in 
iummer,  they  instinctively  reiurned  lo  their  birthplaces,  and 
there  reared  iheir  young,  retiring  with  ihem  when  the  recuriing 
•  inler  impelled  them  to  seek  a  warmer  climate.  Those  S|>ecics 
»hich,  unfitted  fur  a  greater  amount  of  heat  by  llieirmore  pro- 
traced  sojourn  in  the  northern  rcgioni',  persisted  in  revisiting 
Iheir  anccatial  home.,  or  K<^''"'il  2*  near  lo  llicin  as  ihcy  couht, 
ret.iincd  a  c.i;i3cily  for  etiju)iiijj  a  ii-mj>eiate  climate,  which, 
veryj;iad  i.ol) ,  ■.\^s  !i  st  by  the  s[k:cics  which  settlcil  down  more 
pcimancntly  in  their  new  quarters,  and  thus  a  law  uf  migration 
became  calablished  on  Ihe  one  tide,  and  tedcniary  babiia  on  the 

other. 

If  there  be  one  .|Ufs'ion  oti  wdiich  tlic  F.clii  .-i.turalirt  may 
contribute,  as  lion's  provider  to  the  philo  ophci,  more  than 
another,  it  is  on  the  now  much  disputed  topic  of  "  mimicry," 
whether  protective  or  aggressive.  As  Mr.  Beddard  has  re- 
natkcd  on  ibia  subject,  "The  field  of  hypothesis  has  no 
timiu,  and  what  we  need  is  more  study"— ^uid,  nay  we  nol 
sdd,  more  accurate  observation  uf  facts.  The  theory  of  pro- 
tective  mimicry  was  first  propounded  by  Mr.  H.  W.  Bates 
from  bis  observations  on  IM  Amazon.  He  found  that  the 
iroup  of  butlerllies,  fittietniidtt,  conspicuously  banded  with 
yellow  and   black,    were   provided  with  ccflain  glands 
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which  secicle  a  nauseatir^  lluiti,  supposed  to  renc'cr  ihcm  un- 
pala'at.le  to  birds.  In  tl.c  sand  ilistricis  he  foi  iid  also  similarly 
colnuicd  l.uttcillKi,  l  c'.or.j;ii)g  to  the  faniiiy  /.<;,•  .'..,  which  so 
cliistdy  rtscinb'td  the  tilicts  in  shape  ai;d  inail.ii(;sak  to  be 
easiiy  niisl,  ken  for  them,  but  wh  cli,  un|in>vidtd  wiih  such 
secreting  glands,  wcic  unpiotccttd  trom  the  attacks  of  birtls. 
The  tcsemblance,  he  thought,  was  brought  about  by  natural 
selection  for  the  protection  of  the  edible  butterflies,  through  the 
birds  mistaking  theui  for  the  inedible  kind.  Other  casea  of 
mimicry  amang  a  great  variety  of  insects  have  sincc  been 
pointed  oat,  and  the  theory  of  protective  mimicry  hiu  gained 
many  adberenls.  Among  binis,  many  instances  have  been 
adduced,  lilr.  Wailaee  has  described  the  esiiaoidiaaiy  aimi- 
larity  between  birds  of  treiy  difTerent  families,  Orittmt  tour- 
MiMsit  and  FhUtmrn  mthHttmit,  both  peculiar  lo  the  iatand  of 
Uuuru.  Mr.  II.  O.  Forbes  has  discovered  a  similar  brown 
oiiolr,  OrMiu  dttifiem,  as  closely  imitating  the  appearance  of 
ihe  I kU*m«n  tiutorlaMmii  of  Timor-laul.  A  similar  insiaoce 
occnrs  in  Ceram.  Itul  Mr.  Wallace  observes  that,  w  hile  usually 
ihe  mimicking  specits  i>  less  numerous  than  the  niimickrd,  the 
contrary  appears  to  be  the  case  in  Bourn,  and  it  is  difficult  lo 
ice  what  advania^;e  has  Inn  i;.iiii<d  hy  1  he  iiiiiiiici y.  Now,  all 
the  species  of  l''itl:issi>ii  are  rtiiiaikably  sombre  coloured  birds, 
and  the  mimicry  cannot  l>e  on  ihcir  side,  Itu;  there  are  other 
brown  01  iolcs,  ni  jic  i  h  st'y  rcscii,t  ling  ilioic  named,  in  ot  icr 
.Moluccan  island-,  vl      Ii.in.i  ,;  no    leseiiiblaiice  to  ;lie 

I'liiUiniH  of  the  saiiic  isl.m  1,  .is  may  be  ^een  in  tiic  case  of  the 
Ot  iolus  /Ai.-.-ciroi/ius  and  I'/iiUmoii  giioli-nsis  froin  tjilolo.  Yet 
the  oiiole  has  adopted  the  .same  iiveiy  which  elsewhere  is  a 
perfect  mimicry.  May  it  nut  therefore  be  that  we  have,  in  ihia 
group  of  brown  orioles,  the  original  t)pe  of  the  family  undiHer^ 
entiaicd?  As  they  spread  east  and  sonih  we  may  liaoethe 
gradation,  through  the  brawn  atrial  Jon  of  the  New  Coinea 
bird,  to  the  Irigbier,  greca-liDgcd  form  of  ihe  West  Analraliaa 
and  the  green  plumage  uf  the  bonthem  Auairalian,  while  wett* 
ward  the  brilliant  yellows  of  the  numerous  Indian  and  African 
species  were  developed,  and  another  group,  preferring  high 
elevations,  passing  through  the  mountain  ranges  of  Java,  Sana* 
tra,  and  BiMtnee,  intensified  the  aboriginal  brown  into  Uack, 
and  hence  were  evolved  the  deep  reds  of  the  various  species 
w  hich  culminate  in  the  ciimson  uf  Kormosa,  OHo/hi  atdtns, 
and  the  still  deeper  crimsons  of  O.  (t  ailli  ol  the  Himalayas. 

It  is  pos>ible  that  there  may  lie  similarity  without  mi  nicry, 
am),  by  the  five  laws  of  mimicry  .as  laid  down  by  Wallace,  very 
many  suggested  case;  must  be  elitniiiaie  I.  Wo  ad  kiio*  that 
it  is  ii-jile  possible  to  fin!  heiwten  species  of  vci  y  dilT-rcnt 
genci a  L-n: t.iordinary  siiiii  1.11  r y  which  is  not  niiuictic.  r.ikr, 
lor  iiisi  nice,  the  rciiiark  iid!.-  idrii;iiy  of  coloration  in  the  cisc  of 
souie  of  the.\frican  sjiccies  .l/.r. 'lotj  «  and  ilic  .\iiierican  S  tir- 
iu!U,  or,  again,  of  some  of  the  .\frican  Cu-uf'^'fli  i^j  and  the 
American  AgtlitMs.  The  outward  resemblance  occurs  in  both 
cases  in  the  red  as  well  as  in  the  yeltow-cotourtMl  species  of  all 
four  groups.  Uut  we  find  that  the  M ici\>nyx  of  America  and 
the  Camfx'fha^ii  of  Africa,  in  acquiring  this  coloration,  I 
r*eparted  widely  from  the  plain  colour  found  in  their  immet 
relatives.  If  we  applied  Mr.  Sc«ddef''s  theory  on  inseos,  we 
must  imagi  ie  that  the  prototype  form  haabaenme  extinct,  while 
the  mimicker  has  established  lU  position.  TUi  ia  an  hypothesis 
which  is  easier  to  suggest  than  ciiher  to  prove  or  to  disprove. 
Similar  cases  may  frequently  be  found  in  botany.  The  straw- 
lierry  is  not  indigenous  in  Japan,  but  in  the  mountains  there  I 
found  a  potentilla  in  fruit  which  absolutely  mimicked  the  Alpine 
strawbeiry  in  the  minutest  particulars,  in  its  runners,  its  blos- 
soms, and  fruit  ;  Imt  the  ?riii:  was  siiiijily  diy  |ii  li,  su^ijiorting 
the  seeds  and  retaining  1:3  colour  wiiliou;  shiinking  or  falling 
fr'jm  the  stalk  for  weeks—  a  : iiiouka I: k-  casi.-,  we  cannot  say  of 
unconscious  mimicry,  but  ul  iiticon-cious  i t-c m tjlance.  .Mimicry 
in  buds  is  coniparativi; ly  tare,  >iill  r:\rer  i:^  nianjiiials, 

which  is  nol  surpiising  when  wc-  lorisidei  boA  :  iiult  is  the  total 
nutuber  of  the  nuuinialia,  and  even  <A  birds,  coiiipaied  with  the 
countless  species  of  inveilebialcs.  Out  of  the  vast  assemblage 
of  insects,  with  iheir  varied  colours  and  pattern-,  it  would  le 
strange  if  there  were  not  many  cases  of  accidental  resenihlance. 
A  ftirlct  appUcation  of  Wallace'a  live  lawa  would,  perhajis,  if  all 
the  circumstaneca  were  known,  eliminate  many  accepicd  in* 
stances. 

As  10  cues  of  edible  insccia  adarickhic  foedibte,  Mr.  Foulton 
admita  that  even  unpalaiaMe  aniBulahave  their  apcdal  cneaiier, 
and  that  ihe  enemiss  of  palatable  animals  are  not  iadifinitdy 
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Mr  ilr  1  l  .ril  i; I ves  tables  of  ihe  reiult!  obfainci  nv  Wcii- 
matin,  Poui  on,  an'!  oihcr?,  which  «how  thai  it  i»  imj»,>i»ible  to 
lay  down  any  dcRri'e  law  upon  the  satijrct,  and  that  the  like* 
and  dislikes      insect-eatinu  animal*  arc  purrly  relitivr. 

One  "{ the  most  inlcr«iinj;  cases  of  mimicry  i»  that  of  the  1 
I'cliKitta,  a  (»enu5  of  Pipit r<t,  »hos^  !srv^  live  on  the  larvx-  of  j 
lIvmtMof'Ura,  and  of  which  the  pci't-Li  iri-'  Ct  cloiely  re*em!)I«s  . 
some  specie*  of  humble-bee.   Though  t;.is  iact  ■«  anq'ieslioned,  ' 
yet  it  has  rectn'ly  jjiven  rise  10  n  conlroversv,  which,  so  far  a^  ' 
one  who  hii>  cu  claim  lo  be  an  cnlomotoKis!  can  j  idgc,  proves 
that  vbile  there  is  muefa  ihut  cad  be  expUined  bjr  mimicry,  [ 
there  if.  nevertlMlett.*  iluger  of  in  advocalcft  pRniog  it  loo  [ 
far.    yoluftUa  t^atfyhmt  oeoiri  in  (wo  vwieiieif  wblcb  |«r«f 
upon  ihc  ham'jle-beei,  B^mtmr  muttmim  and  B.  litf!4Mrim, 
wnieh  tbcjr  respectively  resemble.   Mr.  Baieton  Hoes  not  qie«- 
tion  tbebebaviottroftbe  fVirr^Ar,  tmtitatet  iha-.  neither  variety 
nedally  tcfwcsents  /?.  muuDruHi,  an<i  yet  that  they  drpo»il 
theiregii^  more  fie<|iienlly  in  thrir  nes!^  than  in  ihc  ntsta  qf  ; 
other  species  which  they  resemble  more  closely.  He  also  s19t« 
that  in  a  »how  ease  in  the  K  ly"'  Collene  of  Surgeons,  to  illus- 
tr.Te  mii  in)-,  two  siiecimcns  nf  anolht r tpecics,  B.  t/ivantm, 
were  jilaceii  alonRsi.tc o(  the  l  ".'u<f/ig,  which  they  do  resemble, 

but  were  labelled  /•'.  mii^'-rrn!" 

But  Mr.  Mart  c^pi.iin^  h'  |  nisilism  in  im.  ''i-  r  fay.  He 
stales  that  a  1  c>i  ''f  />  "i  ^^  it/^ot  i*  ina'le  i>ii  liie  sitifacf, 
without  much  alieiii;  ■  : mcealmen',  an  1  lhat  the  bee  is  a 
peculiarly  penile  S|<t%io,  with  a  veiy  feeble  s'inj;  ;  Inn  that 
the  si>efle»  «hich  ihe  fV/z/.v/Zti  m  st  resemble  are  ir,i>c  bl-*,  and 
therefore  mo  I- .l.ini;ciou«  to  inttmlrri.  IfihislesD,  it  is 'bfficiili 
to  see  why  (he  f'  /w'-f-'/jj  should  mimic  the  bee,  which  it  does 
not  alKtCI,  more  closely  that)  the  one  which  is  generally  iu 
victim-  I  do  not  pretntBe  to  espreas  any  opinion  fnriher  than 
XlMt  (hdl  the  Inkiaooes  I  haee  died  show  thai  there  is  ranch 
naion  for  fnrther  careful  obsemtion  by  th-  field  naturalist, 
■nd  mwh  yet  to  be  dlicovered  by  the  physiol^^'ist  and  the 
chamin,  as  to  the  compovltion  and  nature  o'  animal  pigments. 

I  bad  proposed  to  occopv  a  onskierable  pnnion  of  tny 
address  with  a  statement  of  the  present  position  of  (he  contro' 
versy  on  hcreiJily,  by  far  the  mo«t  difficHit  and  importaiil  of  ,ill 
those  subjects  which  at  present  atlract  the  attention  of  ihe  bio- 
hj^ist  ;  but  an  a'tackof  illness  has  compelled  me  to  abandon  my 
purpose.  Not  tb*!  I  pr>piited  to  venHiie  to  express  any  opinions 
of  my  own.  (or,  with  such  )>ro)agoniiis  in  the  field  W'cismann, 
Wallace,  Kutiianrs,  and  Fuuilon  on  (be  one  side,  and  Heilicrt 
Spencer  .ind  llarto,;  on  the  Othe'»  *' Aim  moitrmm  tHttr  vot 

So  f.nt  .iv  I  can  understand  Weismarn's  theory,  he  asMimcs 
ihe  sejintaiion  of  geiin  cells  and  somatic  cells,  and  lhat  each 
germ  cell  cuniain«  in  ils  nucleus  a  number  of  "  id',"  each  "  i  t  " 
representing   the  pcrsonalily  of  an   ancestral  member  of  the 
tpcdet,  orof  an  antecedent  species.    "  The  first  miiliicrlluLir 
orxanita  was  probably  a  cluster  of  MmiLar  cells,  but  these  units 
■  MB  lost  their  original  hoflMtgeseity.   As  the  re»nlt  of  mere  \ 
relative  position,  tome  of  the  eellt  were  especially  fitted  to  . 
provMc  lor  the  nnirition  of  the  colony,  while  others  nndertoolt  ' 
the  work  of  reproduction. "  The  latter,  or  germ  pUwm,  he 
MSnnce  to  possess  an  un!imilcil  piwcrof  continnance,  and  (hat  ' 
life  is  endowe<l  with  a  fixed  duratii>ri,  not  because  it  is  coniraty 
to  its  natuiirc  lo  tie  unlimited,  bnt  becanie  the  nnlimiied  es*  ' 
istence  of  indtvidnals  would  be  a  Insnry  witbont  any  corres- 
ponding  advantage. 

Herlicrt  Sj  enccr  remarl.5  upon  ihis  :  "  The  changesof  every  , 
sKK'^^'e"'"".  "<i  matter  of  what  kind,  inevitably  end  in  a  slate  of 
eiu  i  t  rinui  ^uns  and  planets  die,  as  well  as  organisms."  I!ii! 
has  Ihc  theory  been  [iroved,  either  by  the  hist ulojjiti,  tlieinicro- 
8c<  pi>t,  or  ihe  chemist  ?  Sfiencer  presses  ihe  point  that  the 
tmniorlabiy  of  the  protoioa  has  noi  been  proved.  And,  after 
all,  when  \Vci-<mann  makes  i  <■  i  .r/mui'y  of  the  Kcrm  plasm 
the  foundation  lif  a  theory  ol  lieiciiily,  he  is  building  upon  a 
pure  hypoihesis. 

From  the  continuity  of  the  jjcrm  plasm,  and  ils  rrbitive 
legregai  i'lii  from  ihe  body  at  large,  t-avr  wilh  respect  to  nutrition, 
he  deduces,  .)  /'V,'/{,  the  tmpokubihiv  of  characters  acqa.red 
by  the  body  faemg  tTammitted  throngh  the  germ-plasm  to  the 
OHspiinK.  From  this  he  implies  thai  where  we  find  no  inielli- 
gible  mechanism  to  convey  an  imprint  from  Ihe  body  lo  the 
germ,  there  no  imprioi  can  be  conveyed.  Romanes  has 
brought  forward  many  instances  which  secaa  to  contradict  ihil 
theory,  and  IK-rbort  S;ieniTer  remarkt  that  "a  recognised 
principle  of  rcaioning— '  the  1a»  of  parsimony '—forbiat  the 
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assDirption  of  more  causes  lhan  ate  needful  fcr  ibeexplanaii  ^ 
f,f  Tibrrrnifr-i,  We  have  oidi nt  cause*  wLith  aire»l  (he  oHi 
n.'iiii  >l:L,-t  1.  ti,  ihcreforeit  is  illcciliniale  tO  aKribe  tlian  «rt<t< 
lo  »o«iie  pft'pcity  irherenl  in  the  cells." 

Wilh  regard  to  the  reduction  or  disappearance  of  an  or(;ar  . 
he  stales  "thai  when  ratural -eleclion,  either  diicct  or  revcrsfi. 
is  w-i  .1  L 't-  «hy  the  mere  ce-sntion  of  selecti..n  should  c»o-e 
decrease  u(  an  organ,  irrespective  of  the  direct  tft^cis  of  discair. 
I  am  unable  lo  »ee.  Be)onii  ihe  puKluclion  of  changes  in  the 
"i/e  of  pails,  by  the  sclccuon  of  lurtuiionsly  stiting  vari«ti<Mi>  I 
can  see  but  one  other  caux  lor  the  prodiKtion  of  ihen— tlw 
compeiitioa  among  tbe  porta  for  ntttriaenl.  .  .  .  The  active 
parts  are  well  supplied,  while  the  inactive  parts  are  III  suppliesl 
and  dwindle,  as  docs  ihe  arm  of  the  Hindn  Mcir.  Thi«  cotn- 
petttion  ii  the  cause  of  economy  of  growth— this  is  the  cjiu  >«  of 
decrease  from  d{sc««e  " 

I  may  itiusinle  Mr.  Herbert  SpctMCr's  lemaiks  by  the 
familiar  inslarce  of  the  pinions  of  the  KakapofiMii;!!^)— stit) 
remaining,  but  powcrli.s>  for  (light. 

As  for  ncfjuiied  hsibiisi.  sltch  .t<  ;lie  niodilicallon  of  bird  arclii- 
lecture  by  the  s.ame  specie*  under  ch.inged  circunulai  ce-«,  how 
they  cm  be  better  accounie<l  for  lhan  1  y  hcrcOitai  y  iransniittoi 
instinct,  I  do  n  t  sec.  I  mean  such  ca  es  .is  ihcground  neslirg 
l}iiluncuhii  in  Samoa  having  sased  itself  (lom  txtinclion  since 
the  introduction  of  cat«,  1>)  roosting  and  nesting  in  ;rees  ;  '^r 
the  exlraoidinary  acquired  habit  of  tlie  black-cap  in  the  Car»arie', 
observed  by  I>r.  Lowe,  of  iiivicing  the  calyx  of  JIi/>iuus  roj.i 
rirtcnsii — .in  introduced  pl.int-to  iittract  m^^ecis,  {»r  whicii  be 
quietly  >its  w.iiling.  So  the  lymfi  low  iif  a  covey  of  partridges 
under  an  artiticial  kite  would  >ccm  to  be  a  iLinsmiilcd  inslirici 
from  a  far-ofi  ancestry  not  jcl  I  'S"  ;  for  nmi  y  gercratiofis 
psrtriilgei,  I  fear,  must  have  pa-sed  since  llie  l.iil  kite  hovered 
over  (he  forefathers  of  an  English  panndgr,  save  in  very  f«t» 
■  potts  of  the  bbnd. 

1  1  cannot  conchide  without  recalling  ibat  the  p««t  year  bos 
,  wifnctsed  iheseveinnoe  of  the  la»t  link  wiih  the  p  e  Darwinian 
;  nainraliiits  in  (he  death  of  Sir  Richard  0<*cn.  Though  nev,fr 
himself  afield  worker.  Or  (hedisoosererof  a  single  animal  living 
or  exiinci.  his  career  extends  over  (he  whole  lllS'Oiy  of  paf.ieon^ 
tology,  I  say  pal.'vontoloity,  for  he  was  not  a  gcob  gi^t  in  ihc 
sense  of  studying  the  orrlrr,  sncce>vion,  area,  structure,  an  i 
disMirbance  of  strata.  li.it  he  accunuil.i!«d  facts  on  the  fossil 
remains  that  came  :o  his  hand>,  irll  he  won  the  fame  of  being 
•],<•  t;rfalc5t  compataiive  anat  ntiibt  of  the  age.    To  hitn  sve 

v  1  ill  -  builJing  up  of  the  skeletons  of  the  giant  /'iHtfrni/Ai, 
an>>  many  other  of  the  peri-lied  forms  of  ihe  gigsnlic  ilolli-, 
arm.idiHoes.  and  ina5lo<)ons  of  South  America,  .\ustralia,  ami 
F.urope  lie  was  hinis-lf  a  colo-^.i1  worker,  ni'.d  he  never 
worked  for  populnrily.  He  had  1  '  .11  I  w  ur-.l  i  i 
before  the  Victorian  age  lo  accept  it^iUly  iln.  •ln.  iiiaC-'t  Wihicii 
have  jevi  I i;i  !•  11:  i|  thai  scien.e,  ihough  none  has  h«>l  a  larger 
share  in  in-cuuiulating  Ihe  fact',  the  coinbinalion  of  which  of 
necessity  produced  lhat  transforma'ion.  But,  though Itt  dung 
fondly  to  his  old  idea  of  (he  archetype,  no  man  did  mos*  than 
Owen  to  esplode  Ihe  ri«at  theories  of  both  WerneiiaBS  and 
HMionitB*,  tdl  the  oontitMeiviei  of  Plutoniantaod  Neptmlasis 
came  lo  us  from  tbe  far  past  with  as  little  lo  move  our  interest 
as  tbe  blue  and  green  cootroverncs  of  Constantinople. 

Nor  caT  we  forget  that  it  is  l  i  Sir  Richani's  indomitsMe 
perseverance  th.1l  we  owe  the  magnificent  (lalace  which  contains 
the  national  collect icns  in  Crom«eU  KoaH.  For  many  yenn 
he  fought  (he  battle  almo'.t  nione.  His  demand  (or  a  builditllt 
of  two  stories,  covering  live  acres,  was  denounced  as  audacious, 
'•"he  scheme  was  proniiuncrd  foidish,  trary,  niid  cxttavagan  : 
but,  nf  cr  twenty  years'  siri'ggle,  fc  was  v:cHHiou«,  and  in  1S7; 
the  Act  was  pas-ed  which  gave  not  five,  bul  inoie  than  seven 
acri-.  for  'Vr  Owen  reliied  fioiii  ils  direction  in  l8J<3, 

li  ii  inL;  11  h  r  .til  1  t.i  I  T'lwning  victory  ol  liis  !ife,  l.oi  k;ng  f«otk 
in  bis  oi  !  "i:  ir  c  viieliiilic  acl.ievcmenis  »tf  (be  <>.««',  he 

fully  recoc.si  ■':<■  ;noFp<cls  of  s'ill  (uulni  :il\.iricc^,  :.f.; 
obvctved,  "  The  known  is  v<ry  *mall  ronipnua  wuhihe  knom-. 
able,  and  we  may  trust  in  the  Aulh<  r  of  all  iiulh,  who^  I  (hinh, 
will  not  let  ihai  liulh  rrm»ir^  (<.r  ever  hidiltn," 

I  have  endeavoured  lo  >1  ow  lhat  iheie  is  si  ill  100m  for  all 
workers,  lhat  ihc  naturalist  has  liis  place,  ihoui^hthe  moipbotO" 
gist  and  the  pby»iuliigi»(  have  ri^shtly  come  into  far  greater 
promineitce,  and  we  need  not  yet  abandon  Ihe  field-glass  and 
(he  lens  for  the  microscope  and  the  scalpel.  Tbe  studiesof  tbe 
laboraioty  sttll  leave  room  far  the  onetvnlioiw  of  the  field. 
The  in««?tigBti«n  of  taaactes,  the  analjritof  btain  time,  ibc 
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rescaich  into  the  clieintcal  progenies  of  pigisrnl,  have  not 
rendered  v^otthkiti  the  siiiily  and  i>)i»eiva;ion  of  life  andhnbiK. 
,V<  yotT  ciuir'-.'  (liagno<c  ihe  Red  Ii^^'mii  an!  "tie  Art^^'i  Saxon 
;  v  A  ci. I  an ■ li  of  lh(  ir  ti'st'CCi !  v  i  -  ki  :a  01  r^ -caiLjits  into 
Iheir  miucular  structuie,  l>iit  ic')uiie  kuow  the  (hp 
lan|;uage,  the  modei  of  thought  of  each  ;  so  the  mai^  ni  J.  i  ':.c 
bird,  anil  even  the  inirerieliraie,  ha*  his  character,  hix  vuice, 
bis  impuUc$,  aye,  I  wil'  .t1  ,  i.i  1  I  -m,  to  be  taken  into  account 
in  Older  discriminaie  iiim.  i  here  i»  something  licyoml 
matter  in  life,  even  in  its  lowe-t  foims.  1  may  quote  on  this 
the  cautl<-in  ulleroi  by  a  fireuectsiot  of  mine  in  this  chair  (Prof. 
Milne&  Mai^hall):  '  Oae  thing  above  all  is  apparcBl,  that 
embryoU  gitit  miut  not  work  »ipgle-lwBded  :  otutt  sot  he 
lAiuoed  wiih  u  MqmiataBce,  however  exact,  with  aDimals  | 
from  tlie  side  of  dcvdopncqi  mIj  ;  for  cnklwyw  iwve  ibi«  in  ' 
comnoii  with  map*,  lb«t  too  do-e  acd  too  escio^ve  a  Mudy  of 
(brai  b  apt  to  dutnrb  *  naa'i  leatonivg  power/' 

The  snocot  Gmit  plHlOH>)iher  givet  ax  a  threefold  dirivion 
of  the  intdlCCtUalCtCIUliCt— «if><irr)<rit,  /«i(TTri^i|,  ffvffffii  — and  I 
ihink  we  may  apply  it  |o  the  fuUi«i»>Oli  ol  l«t>our  in  nnlural 
■cience  :  <pfirv<rn,  4  fit  «c0'  tKmrrm  ypmfffmtn,  ,  i*  the  power 
that  divides,  discerns,  di^linguislies — i.i.  the  naturalist  ;  aCi  t  n. 
the  operation  of  the  closest  iL>L>I<>j;i.'t,  who  inve»iigate«  and  ex 
pcrioicntii  ;  and  V»«rT^>i7},  the  faculty  of  the  philosophir,  who 
draws  his  conclusions  froiii  lacK  and  uhseivationi. 

The  older  naturalists  I  >rt  much  from  lack  of  rcc  r  nf 
previous  oliseivalions  ;  their  difikiillies  weie  not  <lUi^,  l  ui  .  y 
went  (o  nature  for  their  tcachin^js  ra'h^^r  than  u>  1'  n-^.  w 
wc  6nd  it  hard  to  avoid  Iteing  sni"".hi  :<  I  \i,::h  iIk  luci.itiKf  n 
the  suhjrct,  and  hein^;  chole  l  »iiU  lUc  <Ju>i  oi  Jioiam 1  Jie 
danger  against  which  Prof.  Mar>hnll  warns  the  cn.bryoUij;i>l  is 
not  cunfiDed  so  him  alone  ;  the  oli>«rTer  of  facts  i>  c(|ually  ex- 
pOMd  to  ll,  and  he  must  beware  of  the  dan.cr,  else  he  may 
oecome  «inere  tM'erialiti.  The  poetic,  ib«  imaj^iaative,  the 
enoliMial,  the  primal,  all  go  to  make  up  the  man  ;  aad  if 
vat  of  tbne  u  nitaing,  be  it  locootplrle. 

I  cmBB«t  but  feel  that  the  danger  uf  this  eanecntntion  upon 
one  aide  only  of  nature  i>  painfnlljr  iilwktiatcd  in  the  life  of  Mr 
grcM  maater,  Darwin.  In  hit  caily  dajrt  ha  waa  •  lover  cjf 
liicralnre,  be  delighted  in  Sh.akespeare  and  other  poets  ;  but 
after  year^  of  scientific  activity  at  «l  i^,lere^t,  he  found  on  taking 
ihem  u]>  a^ain  that  he  had  not  only  ^rown  indideicni  to  them, 
l-u:  that  ihry  wcte  even  diMa<lrful  to  him.  lie  had  sutTercd  a 
.so:t  ol  alro^ihy  on  tfa.>i  Kidc  of  hi>  natuie,  as  the  di«u»<l  pir.it.tM 
of  the  Kakano  hsvc  tieconie  jioweiless— the  spiritual,  the 
iaiaginative,  11  1  >  :i  >:i'>nnl,  we  miiy  call  it. 

The  cn^r  (  I  U.u»in  illuslrjics  a  law  —  a  princSplr  we  may 
call  It  —  rKiimly,  that  the  sjiiriiual  faculty  lives,  i  r  d;:  I'y  ex- 
etctsc  or  iJic  want  of  it  even  as  docs  the  bodily.  Vet  the 
atrophy  was  unconscious.  Kar  was  it  from  l^arwin  to  ignore  or 
depreciate  studies  not  his  own.  He  has  shown  us  tliii>  when 
he  prelixed  to  the  liilc-pagc  of  li  s  great  work  the  following 
extract  from  J^rd  Chancellor  H.icon  :  "To  cor.clude,  ihefc- 
fore.  Id  no  aan,  oat  of  a  weak  conceit  of  sobriety,  or  an  ill- 
applied  moderation,  thiiik  or  maintain  that  a  man  can  xeardi 
loo  lar,  or  he  too  irall  aindJed  in  the  book  of  Goa  •  woid,  or  ia 
Ihe  hook  of  Gnd'a  woikf,  dlviaity  or  philosophy,  bnl  naher  lei 
men  endcavoor  an  eDdleaa  pvogreiMor  proficience  in  both."  Tn 
iraa  harmony  ihi<  with  the  spirit  of  the  father  of  natur.-il 
htnory,  concluding  with  the  words,  "OLoid,  how  manifold 
arc  Thy  woiks,  in  wisdcnn  hast  Thou  made  them  all,  Ihe  earth 
i»  laU  of  Thy  riches. " 

SECTION  G. 

MBCHAXiCAt.  SCtEKCa. 

Ortxiwc  AUtntEss  uy  JxaKuiAiJ  Hbap,  M.In'st.CE., 
Past  PaKs.I»iST.U£Cii.E.,  P.C.S.,  PxtsiDSNr  or  the 

SKCTtOM. 

iHls  Stc  -'  iii  r  '  :  1.1  1. 1:  \s:ociation  forihe  .Xdvanctment 
of  Scier.cc  »a>  li.ur.iU.l  w.ili  ihe  object  ol  makirg  more  widtly 
known,  and  more  ),crerally  acpieoateil,  nil  welt-awerlaincd 
facts  and  wcU  e»taUishcd  piinciplc»  baviog  t-pccial  reference  <o 
mechanical  seience. 

As  President  of  the  Sectfan  for  Ihe  year,  il  becomes  my  duy 
loinaagunue  the  (woccedings  by  addrewing  ytn  upon  some 
pottioa  of  the  scientific  domain  to  which  1  have  referred,  and  in 
which  yoar  preienee  here  indicates  thai  you  are  all  aoi«  or  lets 
ijttcicned. 
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The  founders  of  the  Ktitish  Association  no  doubt  regarded 
ihc  fuld  of  operalioas  which  they  awaidrd  to  Section  G  asanot 
ksv  pviiely  tcientific  ore  than  those  which  they  alli>tled  to  the 
.  !hrr  Sections.  And  imleed,  ii)echanis:.il  science  atutlicd,  Sny, 
I  y  Watt  was  as  ficc  from  siis|Mi.ion  of  commercial  bias  as 
chemical  >citncc  tluilieil,  say,  by  I'jratlay. 

Put  whatever  inay  have  been  the  original  idea,  ilic  practice  of 
the  Section  hav  recently  been  to  ixpcnd  nio;>t  of  its  available 
time  in  ihc  coriidcration  of  more  ce  le.ss  I  cntTici.il  applications 
r  f  mrcban!!  !'!  «i-ience,  lalher  than  of  the  lirst  iintiv  iples  ihereof. 
1  )ur  ^ct  I  111  1  .  -  bctouie  mole  and  more  one  of  iijiplicd  father 
tb.nii  of  puie  science.  None  of  the  other  Sect  ons  is  free  froui 
thi.s  r^iult,  if  fault  it  be  (wliitli  1  do  not  cor.lcnd  ■  r  ■.  Im  i  1,  Njt 
Sictmn  <  i  *.ccms  to  me  to  be  beyond  all  ijucslio..,  and  beyond 
all  '  il  ri  .  ihe  Section  of  applied  science. 

S  .ie;  i.Ji.iiicr  of  the  Institution  of  Civil  Engineers  commence* 
l  yreciiing  that  the  object  of  that  society  it  "the  general  ad- 
t  Jmceu  ciu  of  mechanical  tcicocr,  and  more  pactienlarly  for 
pcomoiMig  the  acqnisiiion  of  that  species  of  knowledge  which 
c  .nktitircs  the  prolesstoB  of  a  civil  engineer,  being  ihe  art  of 
ilircCtiltg  the  gieat  sources  of  power  m  n\lure  for  the  u>c  and 
convenience  oiman."  m*  *  ^ 

It  seems  that  in  iSaS,  whou  the  Inslitulion  was  incorporated, 
the  term  "  mcclianical  -cicnce  "  had  a  wider  iiiianirg  than  it 
is  now  usually  umleritood  to  have.  Fcr,  ate  nliti;;  to  the 
charier,  the  an  of  directing  the  great  >omicc<  of  [luwer  in  nature 
is  only  .-i  particular  species  of  knoA ledge  whii.h  "  mechanical 
»ticrce  "  includes. 

In  iSjo,  or  eight  years  Is'er,  !hc  foiindtri  o'  our  Section 
adoiitcd  the  term  without  ;  .11  ti  fining  it.  Tr  b^ibly  ihey 
acccpied  the  careful  dthniiion  of  tiic  Gitat  (.ieorge  .Street  lu- 
stilulion.  Time  has  shown  the  wi^dtiin  of  thai  decision.  Tor 
wc  civil  enginici.s  and  other  frcipteiileii  of  .Sect i  n  (i  in  active 
piiicticc  need  far  more  knowledge  than  nuth.mic;-!  -cimcc  ctn 
'cadi  lis  in  the  ordin.iiy  or  narrow  seiisi  <jf  the  term,  (iur  art 
in  Its  mullifaiiotis  branches  icipiiies,  if  success  is  to  be  attained, 
the  attiui^iticn  and  appbcati  >n  i>f  almost  all  the  o  li..r  !>cicaccs 
which  iMlofig  to  the  hclds  of  retearih  leleg.itcd  to  the  Other 
Sections.  Fur  how  could  the  g>i;.^ntic  engineering  siroeitticief 
modeiB  limes  be  designed  withoat  recoui*e  to  u  U  matics,  or 
steam  and  other  motors  without  a  lutoisle'tge  of  jdiysics,  or 
modernmetaliurgicaloietations  be  conducted  without  chemistry, 
or  mining  without  geol-ijjy,  or  comtniinl  :ation>i  by  r  \il,  ship,  and 
wire  be csialilished  .mi  carried  on  with  a!l  pails  of  the  world 
without  attention  to  geography,  or  exiensivc  m.rnufactnring 
entirprises  be  developed  il  the  laws  of  ecoliornics  were 
ntgUcttd  ? 

As  to  bi  jlogical  studies  they  seem  at  first  ^t„h'  to  have  but 
little  lo  do  wilh  mcthanicil  science.  It  might  cvin  be  thought 
that  the  civil  engineer  rnuM  afToid  al|i>g<iher  to  neglect  this 
p.itt  1  f  the  woik  *  1  ill  ociaticn.  l!iit  I  trust  I  shall  heable 
tu  show  y<<u  bcfoie  i  limsh  that  any  such  view  is  absuiuteiy 
untenable. 

Meihanisriis  in  .Wttiitw 

Indeed,  I  h<  pe,  in  the  course  of  this  address,  to  uuitfy  yoD 
(hat  aecbaoical  science  is  largely  indebted  to  mcchafit-nn  m 
tlieyeaisl  in  nature,  if  not  for  its  origin,  ftl  all  events  \ut  ni'.ich 
of  its  progress  hitherto,  and  that  nature  must  still  be  out  gaitie. 

Mechanical  >ciencc  has  been  built  up  entirely  upon  observa- 
tion and  experiment,  and  the  natural  laws  which  liftvi-  been 
induced  therefiom  by  man.  The  I  11  animals  in  -li  irwild 
condition  wtrk  with  !"ol5  or  sf  vli  inci  -  < j^teinal  to  them  hioaies 
to  but  a  very  tligiu  1  M*  r  ^  jm:  :rai,  in  a  primitive  or  stvage 
stale  does  the  fftnii'.     I'.u'.  n  .-it,v.  if  not  most,  anim.ils  can  be 

f  tai  L-hi  '"  'i-'-  Ti.(  lI;::!!;- Ill ,  It  carefully  tr.iined  Iryin  infancy. 

]  I  h<ji,  :i.e  wcU  kiiuwu  U^tikey  at  Carisbroukc  Castle  drawn  water 
from  a  deep  well  by  a  tieadmill  arraogeuMM  jllSt  aa  wellaaa 
man  could  du  it.  ile  watches  the  lofcon  iha  barrel  till  the  full 
pail  li^s  above  tl>e  parapet  trf  the  well,  then  slacks  back  a  IKlle 
to  allow  it  to  be  rested  ihereoo.  and  only  iheo  leaves  the  dram 
and  retreali  lo  his  stable.  But,  accor.  ing  to  bis  alteodsBt, 
four  )eais  were  needed  for  bU  educaiion,  and  unless  it  had  been 
commecced  early  it  »  ould  have  been  uselesa. 

1  have  seen  a  canary  giadually  lift  from  a  little  well,  bituated 
a  foot  bolort  its  peith,  a  thimble  full  o(  water  by  pulling  up  with 
its  beak.  1  i:  by  hii,  a  little  chain  attached  to  11,  and  securing 
each  Icrglh  lilted  with  its  foot  till  it  could  take  anuiber  puUT 
When  the  thimble  reached  iu  perch  level  ibe  hiid  took  b  druk. 
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^«  ..»  Ihf  c)il«lfncc 

III  kinil,  if  ""I 
.  ili.  v  isfe<y,  on  Iheir 

,  >  ,  ml  (a  iheit  bodJef  as 

\l   »    w.hmI.  of  MicWlwbroogh, 
.  .      »>i.-h  ft<«lueBI  i-vsrcr  beds  on  the 
V  »v*t.<imtWeunc»>vfr«  the  oyslcrs 
^  .H  «  n»C.    A  crow  wiJI  ihen  put  » 
.  ,  .  tbw  •«  «wl  «tc««a 

,   ,      ■        J     r«k  h  out  ttia  «U  il  At  leisure.  A 
,  «     ,  ttt,  •  nut  Itelwren  twa  Wooes,  and  will  hurl 
I    V  .  ,iH<mic<.    Bui  i»  countries  lie  Is  sy.le- 

.  .  ,..,^1  |.y  wnj  III  a  I  rpe  a  hallow  ;;iHird  coniaining 
'  '  "  I   '  ^««.'    >  '>»1«'  '■"K''  f'J' 

r,".  ,.  \  ■,lu-.rti«'  !«'  !••■»«  ih'f'UB*'     'le  clin»l»  the  tree  and 
'    luv  urd  remains  ibere  nil  lakcn,  being  loo  greedy, 
;  »»iM|:  »ulli««»l  "eiwe* to  B»  •■»*  ri**  witMraw 

,.  ,.n  a  I'.ir  with  llie  <.nufl"takin(;  imbecile,  <lescrihed 
i,v  M  il;"'  Miller  ("My  School>  and  Schoolaia-itcr*),  "  whom 
iL  (..  v<  Li-  t  I"  S'lrtan  him  «  little  un  jff  at 

,),<.  iH.uoiii  n  ileep  tin  bo*.  TlM  imbedle  woold  try  to 
ret  At  II  (or  li^iurs  without  (he  idea  ever  occmrinK  lobimUMt 
he  n.ij;ht  achieve  hi*  oi'jict  l.y  turntoc  «he  box  opiidcdowii. 

Alllmimals  aret  b  lurvor,  in  their  l>odily  frames,  and  la  the 
inlricalc  prdceMei  and  functions  which  ro  on  coatisnowdy 
therein,  mrch^nis'iii  of  s>  c1.ibo:.-itc  n  kind  that  we  Can  only 
look  anil  wiindcr  and  ^liivc  to  imitate  them  a  little  IWfe  ana 
there.  The  nicch.inisni  of  iheir  own  hoilily  fimneii  i«  that 
with  which  the  lower  anIniaU  h.tve  to  be  cuntenl,  and  whdrt 
they  arc  in  the  prime  of  life  and  health,  anri  in  their  natural 
eiivitMnment,  it  i-  ;;  n^r.iUy  sufficient  for  all  their  purpose'. 
Man  h.Ti  a  '•till  moie  p<'rfcc',  or  rather  a  still  more  veriatile 
hixtlly  iiiechani»ro,  nn>l  one  which  in  a  limi  cd  environment 
woul.l  licoj  iatly  sufficient  for  his  needs.  Bu!  In-  \\\-.  also  an 
eiiici(>risiiij;  I  |  i ,>i •  i  ir.ind  which  impels  hwii  i  i  ^ttive  after 
jinil  enables  him  lo  cnjujr  liclds  of  conquest  unknown  to,  and 
tincared  (or  by,  the  relatively  btainlex^  lower  aninial«. 

rrj;e<l  on  by  these  snpcrior  mental  powers,  roan  must  soon 
have  i>crceived  that  by  the  use  of  instruments  he  could  more 
t|iiickly  and  cavily  gain  hit  coda,  and  he  would  not  be  long  in 
dncovering  that  certain  otber  Mimals,  such  as  the  ox  and  the 
hone,  were  icnetwble  iind  hii  willing  slaves,  provided  only  he 
fed  and  trained  thoM,  and  treated  I  hem  kindly. 

Kirtt,  in  common  witli  otW  aaimal*,  he  wonid  find  onl  tint 
atones  and  clicks  were  of  some  use  as  weapons  and  toota;  Aen 
he  would  go  further  and  utilise  ikir.s  and  tbun|<i  for  clothing 
and  harnoa ;  and  by  teleciing  and  in  i  lifv  ti^-  his  stones  and 
slicks  he  would  form  tbero  into  rou^h  i:ii|i(i  im  rv  ,  which  would 
enable  him  to  cut  dow  n  trees  and  lo  make  rude  hu^s  and  boats. 
A'  itnals  cau)<ht  and  domesticated  would  hrst  be  taught  to  haul 
liijhl  logs  alon?  ihf  (^nnsnil  th^rn  tfi  m  )\  c  heavier  ones  on 
rollers;  and  la<i:r,  in  or  Ilt  \i,  .iviml  ;lic  nuLi^-sity  for  continual 
replacement  on  the  rollers,  the  wheel  and  axle  wcwild  be 
gradually  developed. 

The  mcch.anical  nomenclature  of  al)  lantjit.i'.'ci  i.iif;r  ly 
derived  from  the  bcxlies  of  men  .lo  1  ritht  r  .Ttiim.ils.  I  r  ni  th:s 
it  is  clear  that  anim-tls  h:iv^  .lUk.w-  dotn  t.cognned  as 
mechanism^,  m  a.  ilosr  lv  r^I  iit/il  ilit-rcin  The  na'ncs  bor- 
rowed froo)  thcni  gtncralJy  iniiicaic  a  r«*eaiUlance  in  foint 
rather  than  in  function,  th'-iugh  not  invariably  to. 

That  io  oar  own  language  we  have  the  "head  "  of  a  ship,  a 
ri««r,  a  lake,  a  jall/i  a  bolt,  a  nail,  a  acfew,  a  rivett  a  flight  of 
•lair*,  and  a  cialnma  of  water  {  the  brow  oT  an  Iwline  ;  the 
cmmcf  anwdi  t  the  toe  of  a  picti  the  of  a  wall ;  the 
iwnfMM,  keel^  mt,  waisi,  kneei,  tkln,  nnie,  aad  dead  eyes  of  a 
•bip :  alfo Inrtle backa and  whale  backs;  Ihejiws  of  a  vice: 
the  dawtofa  dutch  ;  the  teeth  of  wheels;  necks,  shoulders, 
eyes,  noztlea,  legt,  ears,  mouths,  lips,  cheeks,  elbows,  feathers, 
tongues,  tbroat<,  and  arms ;  cap«.  1>onnet<,  cof'ani,  sleeves, 
•addles,  gussets,  paddles,  fios,  winga,  boma,  crabi,  donkeys, 
nMXikeys,  and  rlo^s ;  flywheel*,  raanlag  aooics,  crane  aecki, 
grasshopper  engine'^,  &c. 

Not  only  has  our  mechanical  nomenclature  been  largely  taken 
from  anioala,  imt  many  of  our  priacipal  mechanical  devicea 
hatra  pie>eaitt«l  ia  them.  Thai,  exampln  of  Icvcia  of  all 
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'  three  orders  are  '.o  be  found  in  the  bodi^rs  uf  aniioata.  The 
human  foot  contains  in  tance*  of  the  first  and  second,  a.Dd  the 
forearm  of  the  thud  utder  of  lever.    The  patella,  or  knee-cap. 
is  practically  a  part  of  a  pulley.    There  are  aevtnil  hinges 
aod  tome  baU-and-tuckel  joints,  with  perfect  Infarifiatucig 
arrangementt.   Langa  are  faeMowi^  and  (he  WMal  otfiwa  com- 
I  prise  every  rtqutilie  of  a  perfect  maikal  iaMiaiMBt.  TlM  heart 
IS  a  combin;\iioe  ti  four  Ibtoe-pamiia  actiaf  harmcmiOTidy 
together.    The  wriit,  aakie,  and  spinal  vertebrwform  universal 
joint!.     The  eyes  may  be  regarded  ns  double  lens  cancraa, 
with  power  to  adjust  local  length,  and  able,  by  their  atctao- 
icopic  action,  to  gaogie  aice,  lolidtty,  and  distance.    I'he  ncrrea 
form  a  complete  telegraph  lystem  with  ceparate  up  and  down 
I  lines  and  a  central  exchange.    The  ciiculaiion  of  the  blood  is  a 
double  line  system  of  canals,  in  which  the  canal  liquid  and 
cinal  hnat'!  movi  I'ljji.ilier,  ninkiog  the  complete  circuit  twice  a 
I  ::.iiiiiiv,  thbi  rilui! inu  ill jijil iL'i  to  wherever  rcfjuireJ,  and  taking 
op  return  loads  wiicrever  ready  without  {)tO|>ping.     Il  is  also  a 
heat  distributing  apparatus,  carrying  heat  from  wherever  it  is 
generated  or  in  excess  to  wherever  it  is  deficient,  and  establish- 
ing a  general  ftvrr:i^;<:.  just  as  cnginec*  endeavour,  hut  with 
less  .success,  to^lj  in  li'>u^e's  and  public  buildings.     I  lie  ic-spira- 
I  tory  systeni  m.:)-  !ie  li        ,;|i:i  1  .n  that  whereby  the  internal 
ventilation  of  ilic  buiil)  uiaciiijc  is  maintainetl.    For  l»y  it 
oxygen  is  separated  from  the  air  and  imparted  to  the  blood  for 
conveyance  and  use  where  needed,  whilst  at  the  tame  ttmo  the 
peodacU  of  combustion  are  cxiracied  ihcrefiom  aad  diaehafued 
into  the  atii!«f»phere, 
MaaUauion,  whkb  la  the  fir«t  pnocem  la  the  alimentary 
'  >y«iem,  h,  or  latlwr  riioald  be,  a  perfect  (yaicm  of  cutting  up 
I  and  grinding,  and  to  aaiist  and  save  animal,  and  especially 
I  human,   masiicalloB  i>  the  chief  aim  and  object  of  all  the 
gigantic  milling  cstablithmenta  of  modern  limes.    The  later 
,  alimentary  prooeiaef  are  lather  chemical  than  mevhanical,  l>ut 
siill  the  sHooeisive  muacular  coairacti<m«.  whereby  the  content!' 
<  of  the  canal  are  farced  through  their  intricate  cjuisc,  are  clis- 
]  tincily  mechanical,  and  luay  have  sugK»=:<ei?  the  action  >jf 
I  various  mechanisms  which  are  used  in  itu-  .i:',.  ;o  operate  on 
I  plastic  materials,  and  caus«  them  to  flow  mto  new  forms  an<l 
I  direclitins. 

I  The  sui»etiority  of  man  to  the  I  mcr  animals  can  only  have 
I  beciime  c  nspicuous  and  decide'.  «lii  :i  li<-  1  f^;.in  t  1  use  his 
!  inventive  faculties  and  to  fashion  weapons  and  im^demeikls  of  a 
more  <  iii  i-  rit  kitid  lhaa  tbeilickt  and  ftonei  which  they  alao 
'  occasionally  use. 

But  human  race*  and  iadividuals  were  never  equally  endowod 
by  nature.  Some  individnab  would  have  greater  inveoUve 
poweia  Ibaa  otheia,  and  thew  and  their  paatafky  woald 
gradtially  baosaie  dooiaaBl  lacci.  huft  mmiM  ol  maaViad 
areatill  nwre  or  len  in  the  poaitioo  of  primeval  naa,  iriucb, 
if  we  accept  the  eoneln^iont  of  Darwin,  Lvbhock.  and  other 
modem  men  of  adence,  we  mait  regard  as  one  of  barbarism 
For  they  are  (till  without  tool*,  appliances,  and  clothes,  i-icc-ji 
.  of  the  most  elementary  kinds,  and  mechanical  science  might 
'  almost  be  non-existent,  so  far  a^  they  arc  concerned.' 

It  would  obviously  be  impofaible  for  me  to  treat  of  or  call 
attention  even  to  an  infiniteaimal  extent  to  the  results  of 
mf'C?^inic,il  cietu'e  which  surround  us  now  so  profusely,  and 
wludli  make  i,ui  life  so  different  from  that  of  primeval  man  : 
.in  1,  pvt  n  ;[  it  were  possible,  il  would  be  quttc  anneceasary. 
W'li   iiavi-   .i';!  grown  up  in  a  iii'.<  h.iiiic  vl  We  are  so 

familiarised  with  artiticial  aids  that  wc  ti.ivc  c mt!  la  regard 
them  as  part  of  our  natural  cnvironmet;' ,  -i:;*!  ihc-.i  ccasional 
alienee  imptcises  us  far  more  than  their  hl^llual  prtscnce. 
'       I  pn>;"i.(  ,  n-ili  yo  ir        .-,  '.i  [  :  .u  ri!  1  i  the  consideration  of 
how  fai  man       in  lii^  natural  ijuikdiUoii,  .and  h»«  l>ecome  by 
aid  of  mechanical  science,  able  to  compete  succciafnll*  with 
;  other  and  specially  endowed  animals,  each  in  its  own  tpoerc  of 
^  action. 

B^ii/  PiT.tfts  of  Man  an  J  elhtr  .1  liniitJt. 

The  bodily  frame  of  rami  is  adapted  for  life  and  movement 
only  03  or  near  to  the  surlaccof  the  earth.  Without  mechanical 
aids  he  can  walk  for  several  hours,  at  a  speed  which  i*  ordin- 
arily from  3  to  4  w]\r-.  prr  h'lur.  Under  exccf'ional  ci'tnim- 
siances  he  has  .ilu..:'.:!.!!- iiv._-r  8  miles  \\  luMl.ei's  Al- 
manack," 1893,  p.  3951  in  one  hour,   and  an  average  of 

•  Mf.  H-  L.  M.liwt.C-li.,  who  iuu  ju«  t««iim«d  (row  WeuertI 

AvaMlia,  ttataa  ibat  ba  Igvad  (he  naiim  M  b»ih  taam  aad  all  aictahm- 
tatc^nadc. 
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%\  milrs  ;ier  hour  for  141  hours  '  In  rnnning  he  h*i  ^f*^^ 
:if>out  \\\  miles  in  an  hour.  In  water  he  ha»  pTOTed  Win- 
self  caimble  of  swi  mming  loo  y«rJ»  at  ihe  me  of  3  mile* 
per  hour,  and  22  miles  at  ralhcf  owr  I  mile  \Kt  hour.  He  can 
casity  climb  ti  e  most  rugged  moaBUdn  ptih  Md  descenil  the 
same.  He  can  swarm  op  •  bare  pole  or  a  rope,  and  when  of 
suitable  physique  and  trained  fr«M»  iofano-  can  perform  Ihoae 
wendcrfiil  Mats  of  atienslh  and  aiplilr  which  .ire  accu«tomcd 
to  ttoeet  from  aciobau.  !Ie  has  shown  hinr-tH  i^'lc  in  jump 
as  biffb  w6  fm  J?  incScs  from  the  groimrf,  ami  over  a  hori- 
tOOUa  diHance  of  2j  fed  3  inche«.  and  has  thrown  a  cricket- 
ball  as  far  as  f>i\  I. r>-t  before  it  slruck  the  Broun<i.  (T'  iwVr? 
Emtytltf^Jiii.  •  A  i.letic  Sinirts.") 

The  altilndeana  action  of  a  man  in  ihrowin),'  a  stone  nr  a 
cricket-balJ,  where  he  txprl*  a  con»i>b  rable  force  a:  several  feet 
ftom  Ihegroun  l,  d,  which  the  reaction  has  to  be  transmitted  and 
to  which  be  l^  in  noway  fa«tene.l.  arc  unequalled  in  any  artificial 
machine.  The  aimUar  bat  coDtrarv  action  of  pulling  a  rope 
horiionially.  as  in  "tag  of  war"  competitwoa,  ia  equaMf 
rfmarVtiMc.  •  w  j 

So  .il-i.  ihe  power  of  ih«  living  hum -.ii  inrr'iT.'ism  to  withstand 
widely  diverge  ami  etcessivc  strains  isa.i.nt.hcrunapproachable 
in  artificial  consuuclion'.  Thus,  alth  ugh  fitted  for  an  external 
atmospheric  ;ire«M!re  of  al>oiit  ts  H'S-  «o  ll>e  square  inch,  he  has 
beet)  en  ih:  -;,  a,  a  mplified  by  Mews.  Glaishcr  and  CoKWell 
in  1S62,  10  Ai^ciul  lu  a  height  of  icven  miles,  and  breathe  air  at 
a  pressure  of  onlv  3i  li«.  per  aaiiaie  inch,  end  alill !»»«.  And, 
on  the  other  hauil,  divers  hate  been  d«wn  into  watcf  no  feel 
deep,  entailing  an  estra  pre«nre  of  aboat  36  ibt.  per  jqn^e  inch, 
and  hnve  returned  safely.   One  has  even  been  to  a  depth  of  1 50 

abattha  rcsdlting  preaaureof  67  Ibo,  per  square  inch  cost  him 
ife.  KPvtl  Man  Ctuitt,  J«ly  5.  »893  P  8  > 
Recent  Cuting  peiformances  (if  ihe  publishcil  records  are  to 
betmitcd)  are  no-.  Ie>*  remarkable  when  we  arc  comparing  the 
human  body  ai  a  ]>iecc  of  mi-ch  i^.i-m  with  those  of  artificial 
construction.  F.>r  what  asiiN  i.^l  ni  lar  could  c  )ntinue  its 
hinctions  foity  day^  and  nii;hts  without  iucl,  or,  if  the  material 
of  which  it  was  cowiSnicted  were  gradually  con-umc  l  to  main- 
tain the  flow  of  energy,  could  afterwards  build  itSflf  up  .i;:3in  to 
its  original  !>u>>-tance  ? 

These  atid  other  performinrps  are,  when  con»i<ieicd  io- 
divl'lually  and  separately,  'It-n  lirgely  exceeded  by  other 
imiual>  i[  rc  :i'ly  adapted  to  their  «>wo  limited  spheres  rif  activity. 
Idc  ni.irvtl  ..  i,  ii,  therefore,  that  the  human  ho  'ilv  inechani'tm 
IS  capablw  L>:  ^ny  one  ki  id  of  action,  bu!  that,  in  its  various 
developmen'f,  i',  can  do  all  or  any  i>f  iln  ni,  and  also  carry  amind 
endowed  «ilh  f.ir  wider  power*  liian  any  other  animal. 

AnimaK  oiliei  than  man  are  also  adapted  for  life  and  BOve* 
ttienl  on  or  aboiu  tlie  surface  of  the  earth.  Thia  inclndet  a 
certain  dibtance  below  the  ground,  a*  in  ihecaaeofeanhworns; 
ttiKlcr  the  wa'cr,  as  in  the  ca«e  of  fiah  ;  00  the  water,  as  In  the 
caee  elswimmieg  birds ;  and  ia  the  air,  «•  with  flying  birds. 

Ae  fnr  as  I  know,  no  a,iiinni  hnrtowt  downwards  into  the 
eaith  to  a  greater  depth  than  8  feet  {"Vegetable  Mould  and 
Eaitbwofms,"  by  Charles  Darwin,  p.  1 1 J ).  and  then  only  in  dry 
gnwod.  Man  is  naturally  very  ill  adapted  for  boring  into  the 
earth  as  the  earthworm  does.  Imlred,  without  mechanical 
aide  be  WOuM  be  helpless  in  excavating  or  in  dealing  with 
Ibe  eccunulations  <  !  water  which  are  commonly  met  with 
nodergroand.  Hut  by  aid  of  the  steam  cn^i"..-  for  pumping, 
for  air-cumprcssing,  ventilating,  hauling,  ru^U  lioring,  electric 
lighting,  and  so  forth,  and  V'.r 'he  iitilissi'ion  c-f  fvplo«ivc«,  he 
has  obtaincl  a  coirplete  ma~t-.i>  -r-tx  tin-  cnut  ■jf  lln.-_ir.nr!;;  .iinl 
its  miriera)  contents,  down  to  the  depth  where,  owing  to  the 
iiurci^-  (  •  I  ii  |  <  :  «tttf«,  the  condilieni  of  exltience  bcconie 

dilTicali  I ii  m.ii:.; »in. 

I  li.Tvc  ^..Ti  i  that  on  land,  n  .in,  uniii  lf  l  U'  nn  LlnniMn,  h.i» 
becu  atiU:  in  cuverabout  11^  milr>  in  tint:  li  ji;i.  '1  *o  luilc.-.  he 
has  be  1-:.  :\l  Ir  tr:  run  at  the  xx.n  of  iit-;u!y  i  ^  miles  per  hour, 
and  Ito  yii.ls  ,11  the  ra?e  of  o»«t  IQ  luilcs  p^tr  hour.  [Chamttrf 
F.myc  '  \  !,Utii-  .Sports.'  )    but  the  horse,  though  he 

cannot  walk  faster  than  man,  nor  exceed  him  in  jumping  height*  1 
at  distances,  can  certainly  beat  him  altogether  when  galloping  | 
arlmitiog.    A  mile  has  been  galloped  in  loj  leconds,  equal  to 
IS  «leB  per  hour ;  and  has  been  trotted  in  1 24  seooods,  eaiul  ' 
l«  19  niles  per  hour.   (Cleaifan'  Emydopaia,  *'  Horae")  < 

There  are  many  nther  anlaanla,  aueh  as  ostrichca,  neylionnd*.  ' 
anidopei,  and  woltca,  which  ran  at  giteat  speeds,  bat  reliabie  I 

>  Receal  peduirjui  nca  from  BuBoto  VitDaa.  ' 
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leccnds  are  diflienit  to  obtain,  and  tie  aearcely  acecsMiy  ibr  oat 
present  purpose. 

Mtthankal  Aid  withtut  Ejctrontotu  M^tvt  ptwtr, 

\a\  us  now  coo»ider  how  man's  positioo  as  a  eoapelltnr 
with  other  animals  in  upeed  is  affected  by  hk  use  of  niedtairiail 
aids,  but  wilhont  any  extraneous  motive'power. 

I.iHcmalicn  m  Land. — Where  there  is  •  stretch  of  co' d  ice, 
and  he  is  ableto  bind  skates  on  his  feet,  he  can  thcnJjy  l.ttjicly 
augment  hi*  tunning  speed.  This  was  exemplified  by  the  winner 
ol  the  match  for  amateura  at  Haarlem  last  winter,  who  accom- 
plished iti'.*  distance  of  3-1  miJes  at  the  rate  of  about  21  miles 
per  hour. 

T!!-.!  llir  ti:.)si  Mcr.i'rif.il  iiicip.ise  lo  the  locomotive  power  ol 
I  m  ui   i  n  l.irid        i>(  1  .iincii  !iy  the  um-  of  the  modern  cycle. 
Cycl'n:;      ci.iiiy  prrit.iiiiiifii -inly  n  licrt-  riM'fs,  W!r?<f,  7t\-A  wrniher 
I'.ivourable.     But  ■■iii.il.ir  ccin-li-iim^  in>i>i  ilii-  liu  lJrc^ent 
lo  secure  the  best  »[ieed  oi  hor*e*,  wilh  wiutli  wt  have  been 
i  making  comparison.    One  mile  ha'^  been  cycled  at  the  rate  of 
271  miles  per  hour  ("  Whitaker's  Alni.inack,"  1S93),  50  at 
!  10,  ICO  at  |6'6  {Chambtri'  Encyc!,^f,!iiia,   "Cycling"),  388 
at   la'S  {Tiuus,  September  2610  Oclolnrr  7,  1S92),  and  900 
at  12-43  ("  Wbiiaker's  Almanack,"  181)3),  "<>l>:s  per  hour. 

The  recent  race  between  German  anil  Austrian  cavalry  officers 
est  Ihe  high  road  I  ctween  Vienna  and  llerlin  baa  afforded  an 
excellent  opportunity  to  iudge  of  the  »peed  andendnraaee  of 
hones  a»  compared  with  men  over  long  disUBcea.  Count 
Siarhcmberg,  the  winner,  performed  the  disianee^  abtrat  388 
miles,  in  71  33  hours,  fntial  (n  VIS  n't'"  per  hour.  Heiesied 
'  only  one  hour  in  twelve.  Iii>  lir<:sc,  though  SttOOCSsAll,  htt 
I  since  died.    (Vienna  licilin  Race,  June,  1893.) 

I  Laurence  Fletcher  cycled,  also  along  Ihe  high  roadt,  from 
Land's  End  to  John  o'  f',.oa.i'^^  ho'ine,  903  mile',  in  72-4  hours,' 
equal  10  12-43  tn'les  ]-■■'  1. mr.  nr  more  than  duul/le  thcdistance 
that  Ihe  Cn.ini  inric,  ari>l  r.t  al:nv.'  loiiNr  ihi;  cpccd.  To  the 
best  uf  iviv  l>r,:i',v!t:il'^:r  slill  Lvt-,  .mil  i  no  wor>e  fi>r  his 
effort.  The  horse  in  liiis  case  would  have  to  carry  cxtia  weight 
etiual  to  one-»ixth  of  his  own,  and  ihe  cyclist  equal  U>  .1  |ii:iiicr 
ol  his  own.  Hut  the  horse  c.-irried  hims-lf  and  liis  ri  !■  r  im  his 
i  nwil'-^;.,  s>;jilf  the  cyclist  mailc  his  m., chine  bear  il,'.-  we^i^ht 
ijl  ii  ii  l:  .ini]  luler.  Herein  was  pioUaUiy  the  iccrel  ol  his  easy 
viLlmy, 

With  the  very  remarkable  exception  of  long-diitance  cycling, 
which  is  of  limited  application,  man,  relying  on  his  own  bodily 
'  strength,  cannot  successfully  compete  with  other  aoimals  which, 
like  Uie  horse,  are  specially  fittra  foi  rapid  lead  locomotion. 
His  only  alteinalivetaie  cither  lo  utilbe  iho  hone  and  ride  or 
drive  bin,  and  so  get  the  benefit  of  his  •uperior  sifeagth  and 
speed,  or  lo  use  hlf  own  inventive  faculty  and  construct  ap> 
pliancea  aliogether apart  from  animal  mechnniimt.  In  either 
ca»e  he  virtually  gives  up  the  contest  as  a  self-moving  animal, 
and  to  a  great  extent  abandons  himself  to  l>e  carried  by  others 
or  by  inanimate  machinttiy. 

Nearly  seventy  year*  ago  mankind  cinn-  1  1  ihi^  v  uiuIusi'Mi, 
and  the  modern  railway  system  is  iht  r'  -uli.  Mil  i<iv  im  live 
w  ill  i»o  at  least  d<n:h!c  ihe  speed  of  the  racehorse.  It  wiil  carry 
I  n.)-  inly  itself,  bat  ihici:  cr  four  times  its  ow  n  weight  in  addiiiun, 
and  will  go,  not  two  or  ihrcp,  t-ut  ico  milts  or  more  without 
stopping,  il  only  the  road  .ilic.i  l  \>c  lIi.u.  Ah  I  die  iron  horse 
is  led  and  conlrollcd  without  tvt-n  s  1  uukU  exertion  as  that  put 
forth  by  a  man  on  a  horse  of  flesh  .ind  li. inc. 

LiVfltHotion  in  ll'aler, —  Let  us  mnv  ^un'.idcr  the  powers  of 
ui^ii  rt:l.i'. i <.'ly  i?i  o'  s^t  :uimvi.i1s  iti  nii-viiig  upon  and  through 
titc  gici.x  uaicrs  with  three  fourihs  of  ihe  carth'^  surface 

is  covered.  Here  he  is  in  coapetitioa  with  fishes,  aquatic 
mammalf,  and  swimming  birds. 

I  faas«  already  stated  liiat,  unaided  by  mechanism,  be  has 
shown  hhnaelf  able  to  swim  for  short  distances  at  the  rate  of 
dine,  and  hnv  tfilanciei  (ss  arflaa)  at  the  rate  of  one  mile  per 
hour.  He  has  also  given  tostanocaof  being  able  to  remwn  ooder 
water  for  4)  minutes.   ("  Whilaker's  Almanack,"  1893.) 

Credible  eye-witnesses  inform  me  that  porpoises  easily  over- 
lake  and  keep  pace  with  a  steamer  going  ii\  knots,  or,  say,  over 
14  miles  per  hour,  for  an  indefinite  length  of  time.  This  is  live 
and  fifteen  times  the  maximum  swimming  speed  of  a  man  for 
short  and  long  distances  respectively.  No  dotibt  the  form  and 
surface  of  a  fish,  w  hose  main  Imsine-s  is  swimming,  ofler  less  re- 
sistance, and  his  muscular  power  is  more  concentrated  and  Si  i  -.  i 
applied  towards  propuisiaa  in  water  than  is  the  case  with  man, 
whose  body  ii  alto  adaplad  tat  ao  many  other  pnrpoaet. 
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I  am  further  informcil  by  Mr.  NcUon,  of  Rpdcir,  a  naturalist 
who  has  m.i'^e  the  <;»|>i:riiiieiil,  that  it  i»  it:-|  li  '  ■  for  auoriii- 
nary  sca-huat  rowcil  by  Iwo  men,  and  c'Hiik  at  Iitc  milrs  yri 
hour,  Id  fiVfrta<e  the  aquatic  bird  callv'l  the  Great  Northern 
Uivcr,  when  f micavfiuriti^  'o  malce  his  tiC»i>e  by  ahrrnately 
•«tfnniin(;  on  the  larface  and  diving  below.  Ilu  «|«c<l  i»  there- 
fore aeatiy  tiotiMe  the  *hort  and  n*e  lime*  the  lun^  dtsuoce 
fpecdof  ttoai'le  )  man  in  water.  A«  icgudi  lenuumnf  sniler 
wM«r,  fiibei  (ir  ii'cily  wcallcd  h«f«  anlinited  power*,  und 
«ven  K{|attie  tnaunMl*,  tucb  as  whale*,  eaa  sewan  wider  iat 
i|taoun. 

V*nn;onlyhi*  own  ^tr<ngltl,b^|t  a<iislini;hiinseir«i(h  mechanic  il 
dfificcs,  man  hai  been  al>kMn  increase  coniiiilerably  hii  ^|lecd  as 
a  swinmin^  ariimal  Mr.  Jdhn  McCall,  uf  Wahbnm^tow,  in- 
rurm  me  Ihat  in  lS6S  he  constructed  ami  re|H-ale(ily  u-icd  an 
a7paT«tu'  which  acted  like  the  tail  <jf  a  fuh.  It  consisted  of  a 
piece  of  vifS:iletH)ne,  hivinv;  a  broad  yet  thin  and  cl.ulic  lilade, 
tapering  into  .t  shank  lilce  the  end  of  an  oar.  The  bl.idc  was 
15  inches  wi<le  ami  4  feet  lon^,  including  the  »hanl;.  the 
end  of  the  la:;<i  a  hinz  .ntal  cr  is-har  ij  inches  lonj;  was  filteil, 
and  leather  pocVct.  were  i-rovidrd  at  the  ends  for  the  feet.  l!y 
swimmin,;  on  hi-  bick  and  strikinjj  out  aUcrnalcly  »iih  iiitlc^;-, 
he  was  aVilf,  i*i:h  the  as>i>lince  of  this  at'piralus,  to  keep  up 
with  a  Sea  Ima^  pu)IliI  by  two  men  at  al'oji  4  miles  per  hour. 

liy  means  of  b^i-.i^,  which  ht:  propels  Ijv  oar*  or  sculls,  and 
notwithttan diii^  the  ir;crea>e  1  wcighi,  and  therefore  dispUce- 
iticnl,  involved  I  y  iluMii,  man  has  brcn  able  to  increase  his  sjK'ed 
01.  the  surface  c<f  ihr  water  to  a  maximuui  of  about  12  iii:Ie» 
fier  hour  ( 'r  .-.b  ut  4  miles  fli  lit  itc.  under  favouralilc  circum- 
nance*.  Js'j,  by  sui  plciiK-ntin;;  In.-  bodily  powcrt  by  incanf  of 
nwehaaical  a;i^,  such  a»  the  divine-bcll  and  (lie  divm^-helmef, 
drew,  and  au-pump,  or  by  the  poriabia  lelf-Miini;  apparaiui 
ated  witb  lach  rwkI  effect  in  toe  coMiniction  of  iha  Severn 
tvnatU  man  has  been  »ble  to  appioach  v«r;  nearly  to  the  natural 
diving  power*  of,  at  all  cwm-,  aqn it ic  manuals eaeept  that  he 
cannot  niove  about  in  MiMqucoin  rvKioua  with  anjrihing 
approaching  their  c.i-c  and  celeriijr. 

Invariably  on  w.ittr,  as  o^moit  tevaiiaMy  on  land,  nian  u 
qdiie  unaMc  to  ci)in[>c!c  in  pi^cr  of  focoin  tion  with  other 
'[iccially  adipKd  aniiiuiU,  wiirllier  or  not  he  avads  himself  of 
mechanical  aiiU,  loni;  as  bis  own  bodily  strent;tli  is  the  <inly 
nio'.ivc  powe t  he  •  nipio) s.  II e  has  (jra'lualty  cmnc  to  recognise 
this  fact,  .in  I  t<i  hcciIih  h<-  must  use  inv^nli»e  faculU'rs  an  I 
find  new  ar.<l  po  >ci/ul  nni  ors  extern:il  10  himsell  if  he  woiiUl 
really  claim  to  ■)  inun.ite  ll^e  i;real  walcrx  of  the  earth. 

The  fi.siesi  nirchanisiii  of  any  »i^e,  animal  or  man  mnd?. 
which,  .14  lar  .ns  1  kri«w,  lias  ever  cut  its  way  tbroU(;h  the  waleis 
for  any  con>idi  r.ible  distara?  IS  the  torpcdu-boat,  lii.lc,  made 
by  Mcist'.  Tli'iniycfofl  -iiid  .Si>n,  <  {  l.ondiin,  ifi  1SS7.  It  has  a 
di»ldacenicot  r-r  lot.il  wei^;ht  <if  about  (10  Ions,  and  machinery 
capable  of  exert iji];  I i(/o  cllcvtivc  horse  power,  or  icj  hutse- 
P<n*er  per  inn  of  we^fltt  or  di«placemcai ;  or,  to  Ml  k  in 
■aollMr  form,  an  eIR-clive  hon«spower  i«  by  it  obiainad  fiom  a 
weight  of  1^1  Iba.,  which  ioclvde*  veisel,  machinery,  fuel, 
ttore*,  and  atteodaal*.  The  speed  aocompluhcd  at  the  uial& 
«r  lUs  little  ciafi,  being  (he  averaee  of  »ix  one-mile  testf>,  wa* 
26*18  knoi«,  or  30  16  miles  jtcr  Eotir  {EHgimttrimg,  ]v\j  tj, 
iMyju  A*  might  be  expected,  it  revmbbs  a  hsh,  m  that  its 
interior  ia  almott  exeluiively  drvoled  to  the  machinery  .-iiid 
accessofie*  ntccssary  !or  propuKion.  During  the  trials  ihc 
water,  fuel,  stmcs,  anil  oii.srr  pundcrnble  substances  carried 
amounted  to  17  35  itu  s  Two  similar  boats  were  able  to  make 
the  voy.ig."  to  .^.tu'li  .\iiiciici  by  ibenisc'ves,  ihjujjh  Rt  much 
lower  speed  and  repU'rudunj;  iheir  fuel  on  the  w.iy.  No  U-h 
or  swiminin.'  bud  can  ma:ch  this  peif  irmance.  Aixl  inasuiuch 
,is  ir^l  lbs  ol  (trail  we'^hl  produced  I  horse  (ower,  as  ci)nipared 
with  from  150  to  25oli>s.  in  certain  Hying  buds,  it  woubl  seem 
that  with  .suitalde  adapt.uu  iis  the  Aiulc  might  even  have 
been  made  to  n.ivi;;ntc  the  air  instead  of  the  waier.'  Bnt  I  will 
revert  to  this  sub;  'Cl  later  on. 

Where  lafeiy  in  any  weaiber,  and  pa<srr^;er  and  carjjo 
canying  power>are  aimed  at,  as  well  as,  or  prior  to,  the  ututuR 
attMaaMeapeed— and  theic  mait  ever  be  the  leading  feature*  of 
OceaH'trMiMt  itcamer*  If  they  are  to  attain  commercial  mcDeM'— 
thcK  I  muft  refer  yon  lo  thoie  magnificen!  example*  of  naval 

'  M.  X.'f riiajKl,  nf  Hjvre.  i>  t.  lih!  n;;  Ui:  xht  Ktcih-'i  ( 'p.ortn-iit'nl  iwv 
lorioMlo  ti  al'-,  mvJi  li.ivirik;  a  di.fjIjL-nient  ii\  i  ,■  ^  t  us  aitil  jm^  rliV^u^i 

kRI  t«  i  honc'puwer  per  lOj  IIm  ,  ai>d  is  atill  *a*hia  lh»  limta  «f  wcib''* 
^t«ik<iil»l«  tM  urial  tfjhi.  CSc*  TYmmi,  Juat  ly,  I<l9]  > 
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arrhi't-ef lire  which  are  mnre  or  less  familiar  to  yon  all,  nrd  tt 
wli... 'i  i-  :i  nj.iMti'::-   Hirion,  arc  .so  justly  prC' it         It.  t-.r 

'  ex.^ui,  U,  At  tuci;  iiilti.l.aii  for  a  moment  to  the  Dc\*  1_  ufia.rd 
liners,  the  Camellia  and  /.u:atiia,  having  each  a  weight  or 
displacement  of  18,000  tons  and  24.OCO  eflectise  hor«e-|>ow«r, 
I  or  l'J3  hoise-power  per  ton  of- displacement,  we  shall  fiod  tbat, 
I  with  (be  commercial  advantages  ailudeil  to.  they  obtain  a  mud- 
:  mam  speed  of  aa'5  knots,  or  about  20  miles  l  er  how. 
I     If,  iniicad  of  t'jj  effiecUve  bone  powt  r  p^r  ton  of  diiplwt* 

•  meni,  they  were  provided  with  eight  tiices  that  amoooi,  or  lO  64 
4  boi*c-po<*er  per  ion,  thereby  sacrilicinB  pa&senger  asd  cmnP> 

accommodation  and  making  them  nearly  a*  full  <>r  propelling 
machinery  as  (be   JmU  ii.rpedo-boal,  and  if  it  were  (i>ea 

I  fouod  possible  to  apply  this  ctiurmoai  power  clTcciivel^,  tbeo 
(here  is  every  reason  to  believe  they  would  accomplisH  for 
shot!  distances  double  tl.e  s|>ee<l,  or.  say,  45  knots,  or  about 
52  si.^lute  miles  per  hour. 

liy  inventing  and  utilising  mcchardcal  cotitiivances  entirely 
independent  of  his  own  budily  5tient;:h,  man  can  now  pass  over 
the  'Uiface  of  the  wateis  at  the  r.ite  of  ovi  r  jcsi  knots  per  day, 
and  at  the  tame  time  rrtain  the  cotitforls  and  conveniersces  of 
life  a.s  though  he  were  on  shore,  ile  ha<  in  this  way  beateo 
the  natural  and  s;'ecially  fitted  deni/cris  ol  the  deep  in  their  OWD 
clement,  as  regards  speed  and  cotilinui  y  ol  eflf. irt.  Hut  he  i» 
still  behind  them  a-  to  safety.  Wc  do  n<.t  hnd  that  lishcv  or 
ac|ua'ic  inammaU  ofien  perish  in  numbers,  as  man  does,  bjr  col- 

I  lifttont  in  fc^s,  i>t  by  being  cast  on  lee  slmre-and  ri'nks  by  sitrciss 

I  of  weather.  Shalt  we  ever  arrive  at  the  pour  of  making  ocean 
travelltac  ahsolately  safe?  The  (  lu.atd  Com[  any  is  able  to 
boast  that  from  its  oommeneemem,  tiUy  -hrcc  years  a|;o.  It  hm 
never  lost  a  patMenger'a  life  or  a  letter,  a  statement  wMcb  civea 
ground  for  hope  that  alnoit  absoluie  safety  is  attainable.  But* 

I  00  tbe  other  hand,  other  owncit  of  almost  ttpial  repute  (nol 
czcinding  the  Britisb  Admiralty)  arc  ever  ami  anon  loving 
magnificent  vessels  on  rock^  ia  «oMi»io&i,  by  lire,  and  even 
by  stress  of  weather,  in  a  *ay  which  make*  n»  doubt  whether  ir 

;  Is  pTksibIc  for  Hrilantiia  or  any  one  eUc  really  to  "rule  the 
w.iv.;*." 

In  on<^  way  the  chances  of  serious  di>a-ter  have  Wexk  of  late 
l.iigcly  diminished,  and  here,  aoim.  Nature  has  been  our 
Iratlor.  The  bo<iiCi  of  all  ai  iiiins  escepi  ihe  very  lowe*t  are 
symiiiclrically  formed  on  ci  her  Mde  of  a  cenli.\l  tont;ilu  lin.1I 
p.anc.  ICich  im)Kjrtant  limit  is  in  dii|dicale,  .ir.d  if  one  side  1- 
wuunded  the  other  can  still  act.  \Vc  hive  -T  last  fou  i  1  o ir  tlu- 
tnoimotvs  advantage  arid  mcre.ised  s.-i'cty  of  liavini"  the  whale  t>l 
our  sliu  I  [  I  fing  machinery  in  duplica  e,  and  our  ships  made 
almost  uiisinkable  by  one  loni;i:u  linal  and  numerous  ttaasverse 
bulkheads. 

/.,\\'in,-:i<<H  in  Air.^l  sow  come  to  consider  what  i*  tbe 
]to>iiiun  of  m.in  a*  iMaids  locomotioo  in  and  tbroagh  (he 

.  U'cat  atmospheric  envelope  which  aurtounds  the  earth,  is 
comparison  »ith  animah  spceially  fitted  by  Natnre  for  sadk 

I  work. 

I  Nature  seems  never  to  beclOW  <dl  her  uiTls  on  one  in'liv;da.U 
or  cUst  of  animaU,  end  she  never  le.ives  any  en:irely  destitute. 

!  For  i'.^tince,  the  serpent,  hav  ng  n  >  limbs  whatever,  would 
seem  at  liisi  si^hl  to  be  terribly  bam  i  ap(>ed  .  yet,  in  the  lao- 
guaijeof  tbe  late  I'rof.  Owen,  ■'it  tan  oir-cliin!i  the  monkey, 
oui-swim  the  fii^h,  out  leap  the  jetlxja,  and,  suddenly  loosing 
the  close  coils  of  its  crouching  -piial,  ii  t.iii  spring  in  tbe  air 
and  sei'e  the  bird  on  the  wino,  "  t  |\::iii;rew  on  ••  .\iiiinal  Loco- 
m<itiim").  Here  wc  hare  the  sjni al  s|  ring  111  nature  before  ii 
was  devised  by  man. 

l  iving  animals  seem  to  conform  remackaMv  to  tliis  law. 
Thus  we  have  birds  like  the  p-  ngnin,  t,:\u  .  v;  and  swim 
bat  cannot  (ly  ;  others,  like  the  ('.aniiei,  w;.n.ii  «likc,  swim,  fly, 
ami  walk  ;  others,  like  the  osliicb,  w  hii  li  run,  l>ut  ran  neither 
lly  nor  swim  :  and  iiumbeiless  kinds  which  can  lly  well,  bat  have 
only  slight  |»edcs!iian  powers. 

I  Man,  ntui  led  by  mechasiMu.  can,  a*  «ie  have  seen,  walk,  ran, 
awim,  dive,  and  jump,  and  perform  many  rematkabt*  fMiat 

I  bat  for  flying  in  tbe  au  he  is  absolniely  mfiiled.   All  U*  at- 

•  tempi*  (ami  there  have  been  man))  have  up  to  ihc  present 
been  nnsnceeasful.  whether  or  not  he  has  availed  himself  of 

'  mechanical  aids  to  his  own  Kiddy  powrm.     It  is  said  that  a 
I  criiain  m.vn  fitted  himself  with  app..iratus  ii  the  I  line  of  James  VI. 
<>'•  Siotlaad,  and  aciuiUy  pn uipiiated  iiuii^cH  Irom  the  clifl 
below  Sliding  Castle,  in  si(;:r.  of     c  kill.;  11, d  his  cuuilicrs  ;  bat 

,  the  apparalv*  colUpicd,  and  be  broke  h)»  leg,  and  thai  was  the 
I  end  erf  the  expetimeat. 
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Bat  why  should  not  man  fly  ?  It  is  not  that  he  (iocs  not  desire 
to  do  so.  For  evrry  denizen  oJ  our  jitecarious  Hnti-h  fltmale, 
•when  he  hai  noticed  the  ease  witli  which  snalloH  -  in. I  ulher 
miKratOry  l)ird»  fly  nlT  on  (he  ajiproacii  of  winsfr,  l  i^inln'  U  and 
c'- 1 n  ■ '•i 'Usands  ul  imlcs  to  tilt?  sunny  su  i'li,  mn-'  is-ivr  wivtic  l 
lie  coulil  do  ihc  "iamf.  One  rmsun  »h)  »V6;  laniio)  even 
with  ariificial  aids,  such  as  wings,  is  that,  ai  in  the  case  of  the 
penguio  or  lUc  i">stiich,  our  buddy  lll<^:hanl^m  u  ipctiili-ed  and 
our  udBCaltr  power  diffuted  in  other  direction*,  *o  Uwt  wecotiM 
out  aclaate  wings  of  »u(iiciem  «re»  lo  carry  m  cvm  if  m  bad 
then. 

M.  de  Lucy,  a  French  Mtiiralbt,  lui  alMwit  (bat  the  wine- 
•rm  of  flyiDg  animals  varic«  from  about  49  tqwure  feet  |>rr  1t<. 
«f  weight  in  (hepial,  knd  5  square  feel  in  the  mallow,  lu  half 
II  (quare  foot  per  tl).  of  weight  in  ihe  Auatraluui  crjine,  which 
weight  21  Ibf.  and  yet  fliet  well  If  he  were  to  adopt  the  last 
or  smallcit  proporliun,  a  man  woii^hinj;  t2  store  would  require 
a  pair  o(  wini^s  each  of  ibem  I4  !ee1  long  hy  3  feet  liroail,  or 
rioii'  Ic  the  area  of  an  OKlinary  roo'u  door,  ti  carry  him,  with- 
oiii  rilsi  rg  into  actrmnt  llie  weijjht  of  the  win^j»  themjelves. 

io  liying  bii(U  there  is  a  -tr..ii[;  tiipod  arranjjcmcnl  lo  secure 
firm  points  of  at'achment  f  t  the  wiog»,  and  a  lieep  keel  tn  the 
hreaM-bonr,  to  which  the  l.<r;;e  pectoral  muscle*  are  secured. 
Think  of  the  win^s  1  h.ive  ^ie^clilled  and  the  absence  of  pivots, 
keel,  ancl  inu'Ole>.  in  man,  and  it  will  he  toleiaMy  obrioijs  why 
he  cannot  fly,  even  wiih  .-\j;ihctal  winp«. 

Ilut  it  nittihl  ^^e  coiiienilnl  (hat  a  man's  itri-n^ih  n  us  ius  legs 
rather  ihnn  in  lii>  arms,  ami '.hat  it  i..  concciv.iMc  that  a  socce^is- 
ful  ll^in^i-appaiauis  miijht  hf?  made  if  .aiUp'rd  for  the  mO'>f, 
imtMd  of  the  ]ra«l,  favourable  application  o(  htf  bodily  itiength. 

According  lo  D.  K.  Claik  ("Kale*,  Table*,  and  I>.itJ," 
pp.  719  ai  d  720),  a  labourer  working  all  day  eaert»  on  an 
Average  I J  hotse-jioweT,  Toe  maxiaram  power  of  a  very  strong 
«MU)  lor  a  very  kb  -it  lioie  it  '46  horse-power. 

According  to  Dr.  Ilaoghir.n  ("Animal  Mechanici the 
ounnea  in  «  toai  race  of  1  mile,  lowed  in  7  minttles,  excited 
«ncb  'a6  horM-pouci 

Suppose  wc  t.ike  the  rowing  case  as  the  muimnm  mainlain* 
able  for,  say,  7  miimles,  by  a  man  weit;hing  l6t  Ibf.  Tbtn  In 
Aight  be  woakt  have  lo  nuiatn  a  weight  of 

=  646  lbs. 

p«"r  hnrsc-power  encited,  l^sidcs  ihe  w? ii'K!  <;f.  the  apparatus 

N'ii«,  we  shall  find  later  that  w>  f  mi|  |iort  even  half 
that  weight  per  horvc-powcr  whah  Uit-y  have  the  p«>w?r 
lo  eitert,  and  that  recent  .neroplane  experiments  pr>  vc  ir^ 
impossibility.  On  the  ground,  iheiefore,  that  he  i*  too  heavy 
in  propoilioii  to  his  s'rcn^lh,  it  is  clear  that  man  is  unfitted  for 
tl^bl,  aii  wdi  as  l>ecaiui:  fati  li(nb»  are  not  ad.tpted  lor  ir. 

It  doe*  not  Mlow,  however,  that  by  aid  of  mecfaanitoM  afwit 
from  hi*  own  body,  anl  wwkcd  bjp  power  iitdependent  of  his 
«wn  MKnnjth,  mm  mcf  not  tmitnte,  eomipeie  with,  and  even 
ontdo  the  fowh  of  the  air. 

Let  us  con«Mer  n  few  fecit  allowing  whtl  biidt  cnn  da  A 
gannet  hover*  in  the  >ir  above  the  lea.  Suddenly  he  nearly 
clote*  his  uin^s,  swoops  down,  and  wt;h  a  splash  ditappetn 
betow  the  surface.  Sliortly  after  he  reappears  wiih  a  Alb  in 
hit  mouth,  which  he  swallows  in  a  few  gulp* ;  then,  after 
swimming  on  the  turfnoe  a  little,  he  leMcetidt  into  the  air  lo 
repeat  (he  oi)eration. 

swallow  ri.scs  into  the  air  with  a  few  rapid  movements 
oi  the  wings,  then  slides  liown  as  thoui;h  on  an  m  ri;'.l  ^w:!i  h- 
back,  sod  .hen  up  a^ain  till  he  ne»rly  re;ijlii:'-  l  ii  iii  i'mnl 
height,  or  he  c<rcle«  r'  nnd  by  raising  one  wing,  li>ce  a  ruiiner 
rounding  a  curve. 

The  condor  vultutc,  which  measures  simclimes  1^  feet  across 
the  wing*,  win  lly  upwaids  till  quit.'  '  ut  il 

A  flock  of  cranes  have  been  seen  inijjraiing  at  a  height  of  three 
miles,  and  proceeding  appafentljr  wiibowt  anj  nutvement  of  the 
wiogs. 

Ihc  ( I  ff  i^'ine  falcon  will  swoop  down  apon  a  jvartridge,  and, 
ttiasiiig  n  l>y  a  doubling  movement  of  the  l  ater,  will  slide  up- 
wards,  tluu  converting  hit  hinelic  into  new  potential  energy. 
He  will  then  tnrn  and  descend  again,  this  time  lecnring  his 

prey. 

Mr.  j  h.  (laning,  one  of  the  principal  British  ofnithological 
attlhoiiiies,  has,  after  careful  invesiigatior,  ntlived  at  the  COB- 
«fauion  that  the  speed  of  falcons  in  lull  flight  itaboM  60  mile* 
per  hour.    {fifU,  Dcccmlx.r  5,  1^51,  p.  856). 
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Ml.  V\'.  tt.  1  i-i;e(meier,  another  well-known  suthoriiy,  gives 
i/VrZ-r,  January  22,  p.  1 14)  the  results  of  a  number  ol  ex- 

periments on  the  specil  of  homing  t>i;jeons  made  iirtdcr  the 
au«picfSi  of  the  United  Counties  I'lying  Club  in  iSSt.  The 
"■.'.■in.;'-  •  cd  of  the  winr.i  i  v.,  t  ijjhlecn  races  was  ,'i  rL.il--,  ifi.i 
the  a4,4xi»jiiin  55  miles  pti  li-ju;.  The  greatest  diiUiicc  llowit 
was  309  miles. 

The  alliitross,  the  largest  web-fooled  bitd,  meast:ring  some- 
times 17  feet  from  tip  to  tip  of  wing,  and  weighing  dploanltMb* 
frequently  accompanies  ocean  steamers  from  ibe  Cape  to  Mel' 
houmr,  a  dialaace  of  5,500  knott,  withont  being  teen  lo  reit  en 
the  way. 

.Kn  .^ni«iican  naturalist,  Mr  J.  L«ncaster,  who  spent  no  lest 

than  live  years  on  the  west  roast  of  Florida  ("Pronlem  <»f  the 

Soatini;  liir>l,"  .Imfru^iH  .\'.i/«rj//j.',  1SS5,  p|>.  1055-1162),  in 
order  lo  study  the  habits  o'  aqiiatic  and  other  liirds  ivbidl 
frequent  these  chores,  arrived  at  the  full)wiiig  conclasions, 

viz.  : 

Though  all  birds  move  their  wini;s  somcli  nes,  many  can  re- 
main indefinitely  in  the  air,  wiih  wins>«  exfided  an<l  motionless, 
and  either  wiih  or  without  for  a  ard  movement.  This  he  calls 
"  soaring. " 

The  wing-arca  of  soaring  birds  varies  from  I  to  abave  3  SKiuare 
feel  per  ll>.  of  wei,;ht. 

The  lander  the  wings  per  Ih.  of  weight  the  greater  the  power 
to  soar. 

The  hciivser  ihe  bird  the  steadier  his  movements. 

Soaring  birdi  always  face  the  win'l,  which,  if  they  do  not 
move  forward  or  downward,  must  1.0!  blnvv  at  a  le^,s  speed  tbin 
2  to  5  mileii  per  hour. 

M'.  Lancaster  specialty  watched  a  flock  of  bnnarda aliovt 
30  feci  above  hit  bead,  waiting  for  him  lo  leave  the  bodj  of  n 
itearl  poi  poiie.  Thar  wingt  were  aboai  S  feet  from  tip  to  tip^ 
and  I  heir  average  weight  about  6  ItH.  Daring  three  Bonn  at 
mid-da)-,  when  ihe  wind  which  they  faced  srat  very  strong, 
ihey  flapped  their  wingt  aboni  iwenljr  liraet  each.  Later, 
during  two  hours,  when  the  wind  had  tnbsided,  tbey  never 
moved  them  at  all. 

Mr.  Lanca>ler  timed  frigate  bird«,  and  found  them  able  togo 
at  the  rale  of  100  miles  per  hour,  and  that  on  fixed  wings  ;  he 
is  of  opinion  that  at  all  event*  up  to  that  speed  they  can  tly 
just  as  fast  an  they  please.  He  says,  further,  that  the  same 
birds  can  live  in  the  air  a  week  at  a  time,  night  and  day,  with- 
out touching  a  roost,  and  that  bu?f-irds,  cranc«,  and  t;annets 
can  do  th'j  ■■.i::.-:  f  ir  several  hours  i  .i  miu 

The  observed  facts  relating  lo  tiic  phtn'.nv n  -.  .I  tlighl  are 
.still  but  very  imperfectly  nndcrsiood.  Thai  i  I  11  i  should  be 
aldf^  'o  maintain  a  downward  pressure  oti  the  .".u  lufticient  to 
ci  I  1  iicr  u  '  ihi  I  liect  of  its  own  weight,  and  a  backward  pressure 
(.uil.citu;  lo  luicc  itself  forwaid  at  such  »i>eedsas  I  have  named, 
'ccnH  wonderful  enough  when  it  i*  known  that  it  coniinuoualj 
operates  iu  wiogs.  ttait  lhai  it  thoold  be  able  to  do  the  same 
without  any  musenfair  movement  at  all  la  alsaoat  inconprAeo- 
sible.  It  lecat  to  be  an  instance  of  the  snapcntion  of  the  law* 
of  gravliy  and  of  the  etiitenoc  of  cante  withoni  eNcc^  and  of 
effect  wllhont  cnnie.  It  it  not  a  ease  of  flotation,  like  a 
balloon,  for  any  bird  fhllt  to  the  earth  like  a  Uone  when  !.hot. 
Mr.  Lancaster  suggeett  that  the  bird's  own  weight  is  the  force 
wbicb  enablet  him  lo  conntcmct  the  elTect  thereof,  bat  this 
explanation  it,  I  confess,  beyond  toy  comprehension. 

11  seems  to  me  that  for  every  pound  of  his  weight  pressing 
downwards  there  must  be  an  equivalent  force  pies.-ing  upwards. 
Thiii  tin  b(»  pT  iduced  only  by  his  giving  downward  modioli  lo 
ilir  ail  |;nv;ii.ilv  at  re»t,  or  by  his  nrrekting  pnviou*  motion  of 
air  in  an  i:|iw.ii  1  lirccti  n.  The  latter  alieinalis-e  involves  the 
suppositi  o  th:>l  ihe  air-current.s  which  soaiing  birds  face  arc 
rot,  a*  "^Ii.  l.anc.ister  belicve«,  nlwsys  h'i'i?'>ri!:il,  lun  must 
have,  lo  S'mir  rxirnr,  :\n  UjiAai  f  i  [  ,i  t-c;  -  iti  1 1  ,i  i  i-,"\>:1-.i:lr- s\lI"c 
fallifji.'  t'l  -I  tuiieiil  of  air  wlucli  w.is  iiu^uiif;  ucAi.".!*  .t;  the 
iiuiii-  r;^  '-  M  the  parachute  fell,  it  would  obviously  retain  its 
levei,  yet  gravity  wouhl  be  acting.  So,  if  a  bird  with  extended 
wings  weie  sliding  down  a  tlteam  of  air  which  wat  tending  up- 
wards at  the  same  angle  and  tame  velocity,  the  phaaamaoaa  irf 
soaring  wmild  be  prodaoad. 

H'ei^fi/  c/  Birdt  in  rtlatim  to  tAeir  Bu/t.—tt  it  generally 
believni  that  birds aseligbler,  bnlfcforbnlki  than  other  aiiimal°, 
and  that  to  thit  Ughtneta  they  owe,  io  tome  ilegree,  their  |K»»er 
of  Awht  ami  of  floating  on  w.iler.  To  account  for  ihis  it  is  said 
that  tneir  lK>ne-caviiies  arc  filled  with  air,  and  that  some,  though 
not  even  all,  flying  birdt  have  imall  air-taos  under  ibc  skin,  it 
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i,  <  ir  1,',  hnv.cvcr,  that  displacement  of  external  air  by  air  filled 
I  .iviiin  can  only  a<i«iit  aerial  floatation  to  an  infinite>itnal  ex- 
trr '.  jnlrkt  highly  heated.  Such  cariliet  would,  however,  help 
a'|>>a  ic  birds  to  swim,  if  sitoatcd  under  the  iiamened  portion  of 
ibeir  bodies,  wbicb  b  not  alwqr*  tlw  caw. 

(w^>me  aqoBlle  bMf ,  tacb  as  nrans,  cwin  with  bead,  mck. 
»  r  ^  ■ ,  tail,  aad  half  their  bodies  out  of  the  waUr.  The  specific 
gravity  of  fialMS  and  land  animals  is  clearly  aboat  the  sane  as 
water.  Far,  when  swimminf;,  they  can  keep  only  a  small  portion 
of  thl^lMads  above  the  surface,  and  that  by  continued  exertion. 
Aw,  then.  btrd<,  in  llie  substance  of  their  bodies,  Irs^  dense 
than  other  animals,  alihongh  also  composed  of  flesh,  blood,  and 
hoce,  and  these  component<>  in  similar  proportions  and  of  simi- 
lar character  and  texture  ?  If  ihry  nie,  then  land  animals  might 
have  l>een  made  lij^hterin  proporion  to  their  buI'K  or  smaller  in 
j.ro|K  riion  to  ihcir  wci;;ht  than  ihey  li:ur  '.trti.  If  :h<ry  are 
not.  how  is  it  that  lomc  of  ihcro  can  swim  ami  float  high  out  of 
the  water  ? 

Having  an  opportunity  teccntly  of  inspectinj;  a  large  wild, 
or  whoof>er,  s«ap,  I  aiiccrlainfi'.  it-,  weight  to  be  14  lbs.  I 
nolirf!  that  the  whole  of  the  unJct-part  of  the  body,  which 
»  .1  i  t  o  initnt.-f»i  1  ^hen  swimming,  was  covered  with  feathers 
ivA  iiiiilii'incd  with  duwn  to  an  average  depth  of  not  less  than 
t Inches,  or,  uhcn  closely  pressed,  say  \\  inches.  The  im- 
met^ed  surface  I  cMimaledat  I i  square  feet.  The  weight  of 
water  di^accd  by  this  feather  aad  down  jacket,  and  Utt  conaa- 
<|aent  asim  baoyancy  prod  need  thereby  was  no  Ina  (ball 
078  Iba.  Tbii  wcndd  afieonM  Ibt  lifo4hiida  of  the  biid'a  body 
bfUg  out  of  water  when  awfmainc  evan  if  the  body  wen  of 
llie  sane  specific  gravity  as  water. 

I  next  procured  a  freshly-shot  wild  dock,  which  weighed 
a)  lbs.,  anrl  placed  it  in  a  tank  of  tea-water.  It  lloated.  1 
found  the  area  of  its  immersed  surface  to  be  54  square  inches, 
and  the  average  depth  of  its  under-feathcrs  and  down  to  be 
\  inch.  The  water  displaced  by  this  cnvcloiit:  wo.dd  weigli 
l"S  lbs.,  and  would  support  three  fifths  of  its  entire  welj;^!. 
I  then  h.id  it  denuded  of  all  its  feathers,  and  down,  and 
again  placed  in  the  tank.    It  then  slowly  ^ank  lo  the  boUarn 

These  t  «  I  t  riments,  so  far  as  they  go,  sccin  '.d  pruvc  con- 
clusively th.ii  birds  are  not  lighter,  bulk  for  LuIk,  than  other 
animal-,  t  ut,  fn  tho  mher  hanii,  ab^iut  the  same  sj^ecilic  gravity, 
and  that  their  llon-ing  power  lies  entirely  in  the  thick  jacket 
or  life  belt  with  w  hich  nature  has  iiuailhcdtlUMe^ and iboaaooljr 
which  are  intendc<l  to  swim. 

Jnaanmch,  therefore,  ac  Utt  apedle  patl^  of  the  aetnal 
bodies  of  all  animals  appear*  to  b«  aboat  iba  iaaw^  tb««t  la  no 
teaion  to  believe  ihat  any  conld  bo«e  bean  ooniuiieledof  Hgbter 
aatetial  or  to  lighter  design. 

IVtigkl  in  Rtlali0n  U  Iktir  Entrgy. — But  notwithstanding 
this  uniformity  of  specific  gravity,  iheire  remains  the  curious  fact 
thai  flying  birds  can  exert  continuously  about  three  times  the 
horse-power  per  lb.  of  «e)L;bt  that  man  can — and,  indeed, 
about  three  times  what  i>  possihie  for  the  horse.  This 
marvellou<  flow  of  energy  in  proportion  to  weight  is 
probat-ly  due  to  ia|ji<1ily  of  limb  acnon  rather  than  to  increaie 
of  nius-.ular  >lress.  I  have  limed  sea-gulls  and  found  them  to 
flap  their  wings  two  hundred  limes  per  minute  when  t'ying  at 
aljotil  24  kniits  i^cr  hoiii,  and  have  estimaicd  cider  ducks, 
nuaking  al  out  v>  knots  jier  hour,  lo  be  tlappin^;  their  wings 
five  hundred  times  in  a  minute.  I  say  "cstimalcd,"  fi>r  tlieir 
movements  are  Iud  rapid  (or  precise  counting.  This  (lutpijuririj^ 
ifriK  rj^y,  ssliii.!i  seems  tn  me  to  he  unci|ualleil  in  lerrcslrial 
animals,  is  nevtrthtlesN  niainiained  l>y  birds  for  indeiinitely 
long  periods  of  time. 

A  proportionately  increased  rate  of  combostioo  and  renova- 
tion of  tmne  well  an  of  rood-con^ttnplio•  ate  newiiary  coi:- 
atqwBOta.  Tbo  higbcr  lempeniure  of  the  bodiaa  of  bird«,  as 
eonpucd  wlib  oiber  aainaJa.*  and  the  wdl-known  vofaciiy  of 
tboae  which,  like aea-hlrdi, are abnoit  coniionoatlyooibe  wing, 
are  circumstances  which  teem  lo  point  lo  the  same  conclusion. 
Ii  is  confirmed  by  what  we  know  of  steam  and  other  motors. 
For  instance,  if  a  sleaoMhip  were  so  built  and  pr  ^{  inii  ned  ihat 
alon  of  coal  per  hour  eoosiMBed  in  the  iKdlers  v.,  ilntain 
ihe  piesiurc  at  100 Iba.  persqusre  inch  and  produce  icoo  horse- 
power at  the  propeller  ;  and  then  if,  without  other  alteration, 
firing  was  sKnckcned  until  the  steam  fell  to  50  lbs  per  sqiurc 
inch  anii  there  niaintainrd,  it  is  eleai  that  the  horse  power  pro 
duced  would  be  grcally  lessened,  and  SO  would  ihe  temperature 

'  '.'^.w.,.',..  "  |:iid  uul  AalaalHeat";  Z«4riMri  4rr 


of  the  steam  in  the  boilers,  steam-pipes,  and  cyHnden. 
Other  things  being  equal,  the  (emperalnre  of  tba  Maan 
rise  and  fall  witb  ihe  energy j|i«cn  mth  hy  Ibe  mccbaninm. 

The  ^ttggeslion  is  that  im  bidwr  tempcratwe  of  birds,  na 
compared  with  other  aoimab,  it  mntbnly  coonecicd  irftb  tbcir 
roperior  power  of  pradncni|t  and  tnaintaining  energrtie  mtButt. 

Atrial  NvvigfUUn, 

Lei  as  now-  consider  what  man  has  done,  and  nut*  be  able  to 
do,  in  tc-rial  navigation  by  aid  of  conliivancca  wbioi,  as  in  the 

case  of  railway  locomotives  and  ocean  steameis,  are  propelled 
by  a  power  other  than  that  of  his  own  b.Hly. 

The  scientific  world  is  greatly  indebted  to  Mr.  Iliram  S. 
Maxim,  of  London,  for  recording,  in  a  clear  and  readable  form, 
the  present  position  o(  1  ■  ronautic  mechanisms.'  So  far, 
the  only  conirivances  which  have-  tn't-n  ia.ily  -ucccssful  .ire 
iKlllixms,  w Inch,  unlike  birds,  depend  on  a!nio>iiheiic  disjd.icc 
ment  for  their  power  of  sustaining  weight  or  rism,;  i  r  falling. 

In  balloon  txpciimenis  our  French  m  i^hli  .uts  have  ;c«l  ihe 
way,  from  the  first  attempt  of  the  M  inl,;  ilier  lu  mbers  in 
17S3.  During  the  last  twenty  ycais  ihcy  haic  ma  le  nuiuetou* 
ex|ieritiienls  and  su'<slantial  improvements.  Captain  kctiard 
and  oihcr  officers  of  the  Ftench  army  have  constructed  a  6»h- 
shaped  apparatus,  and  inflated  it  with  hydi  jgcn.  Ii  it  driven 
an  electric  motor  of  8|  hone- power,  and  has  sulBciciU 
boonnqr  l«  cany  two  aiiranaatt  and  all  nectsMfy  aceetsorien. 
In  uk  waubcr  Captain  Ranaid  has  sneeaodad  fai  tin«caing  at 
tbo  rale  of  lai  miles  per  boor,  in  steering  ia  any  direction*  and 
even  fai  ictnming  to  nis  point  of  departure.  The  balloon*  it 
is  said,  alwajs  kecpa  level,  and  so  far  lliaee  ba«e  not  been  asj 
accidents ;  but  no  eapeditlon  has  been  attempted  ia  ml  or 
windy  weather. 

Except  that  a  more  powerftti  motor,  going  at  a  higher  speed, 
might  Vie  fitted  to  such  an  apparatus,  Mr.  .Maxim  thinks  ihat 
it  IS  as  near  peifeciion  a«  is  ever  likely  to  be  reached  by  a 
machir.c  depending  on  aerial  dotation.  lie  proctc 's  to  gis'c 
an  .iccuunt  of  »onic  ev;,ieM:r.eii's  made  by  I'lof.  .S,  1'.  Ijnglty, 
of  the  .Smithsonian  Institution,  Washington,  and  of  others  by 
himself,  to  a  certain  ho*  much  power  is  required  lo  produce 
artificial  Ibght  liy  means  of  aero  plane*,  after  the  manner  of 
birds,  and  whellur  such  power  can  be  ohiaincd  witlMMt  CI* 
ceeding  the  weight  which  it  wouUl  it-elf  sustain. 

lie  says  that  heavy  birds,  with  relatively  small  wings, carry  about 
I  jo  Wit.  per  borsc-|iower  exerted, and  birds  such  as  the  allMttross 
and  vulture  probably  about  250  lb?.  I'tof.  Langlcy,  wiih  small 
shwiing  planes,  was  able  to  cany  250  lbs.  per  horse-power 
cxcrtoir;  and  Mr.  Maxim,  usirg  heavier  weights  in  proportion 
to  plane-area,  133  lbs.  per  horse  power,  aikd  using  lignier  ones* 
nearly  the  same  as  Prof.  Laogley. 

Mr.  Maxim  has  lately  developed  his  energies  to  constmcting 
a  motor  which  should  meet  the  requirements  of  the  case,  and  has 
succeeded,  he  says,  in  producing  one  :  a  slcam-engir.e  burning 
naphtha  and  with  atmospheric  condenser,  with  a  total  weight 
of  8  lbs.  per  horsc-powcr.  lie  thinks,  however  (Enginttr, 
January  13,  1893,  p.  28),  ihat  by  using  light  naphtha  and  its 
vapour  in  the  boiler  instead  of  water,  as  well  as  ,n  the  furnace 
as  fuel,  a  weight  as  low  as  5  lbs.  per  horse-power  may  be 
reacl'.eil. 

.Mcmw  hilc  I'rof-  Langlcy's  ideas  has'e  l>ecn  cmlwdicd  in  an  ex- 
peiiiiienial  flying-machine,  a  draw  ing  and  deictiptinn  of  which 
will  Ijc  found  in  the  Djily  tyni/.';-/c  for  July  I,  1S93.  The  budy, 
which  lesenihles  that  of  a  bird  and  is  15  feet  long,  con  1  .mis  the 
propelling  machinery  in  du|  licalc.  The  wings,  «  Inch  .ire  40  feet 
across,  are  of  China  silk  spread  on  a  lul>ul.ir  fi  inien  uk, 
stiffened  with  wire  Irusscx.  The  boilers  use  liquid  fuel  and  cun- 
ttiin  a  highly  volatile  fluid.  The  capabilities  el  liie  BMcbine 
have  not  yet  been  practically  tested. 

Promising  as  arc  the  leaalti  biilicrto  ehtabwdi  they  a*e  aa'yet 
far  from  placing  w  on  0  levcl  witb  bMi  in  power  to  miUaa  the 
aUBospherc  as  a  navigating  metSam.  The  absolultly  aeoessary 
power  uf  delicate  guiding,  in  ibfaMj;  faUhtg,  ar.d  turning,  what- 
ever the  direction  or  force  of  the  wind,  has  yet  to  h«  considered 
and  wiiikcil  out.  What  would  happen  in  case  of  a  temporary 
breakd' wn  of  the  scro-plane  machinery  we  shudder  to  think  of. 

An  important  step  has  been  cfliKled  by  the  discovery  that 
parachutes  with  tubular  orifices  at  the  top  ate  comparatively  s.'sfe 
appliances  for  descending  to  the  earth  from  indefinitely  high 
altitudes.    Tcihaiw  i:  may  U.  arranged  that  eachainioaaat  should 

■  '■Pct>s>cs>  in  Aerial  Kav'gaika,"  hr  Hkan  %.VU4m,  F«rtm^«t 
tt  itm,  Uciotm,  i6«s< 
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be  able,  at  a  momtnt's  vrarning,  to  gird  hiniie'f  with  one  of 
ihe<«  as  with  a  life- belt  oa  board abipb  and  so  de««eQ4  in  Mfetv. 
or  one  or  more  automriiiealtr  opeoiBE  ia  caM  of  dt«aat«r  micnl 
be  fitted  to  the  «cro- plane  as  a  whole. 

Evtnlitil  E.\  h.tusli^nt>/  h'lttt  Sii/iply. 

I  have  t  i  Tv't  t  id  other  queition,  the  consMera'ion 
of  which  must  always  ^iTc  ri^c  10  very  seriouj  ihon^ht?.  Wc 
have  seen  that  ihe  decisive  victories  which,  in  inoilern  tiTirs 
tnin  has  gained  over  matter  anit  over  other  animals  hsve  lieco 
due  to  hi«  u>e  of  power  derived  from  other  than  animil  sonrces. 
That  power  h.i»  invariably  proceeded  from  the  c  irahuuion  *tid 
the  de^irnction  f»r  fuel,  the aecuaalaiiMM  of  whicli  in  ibe  earth 
are  oecctMiily  limited. 

Mechanical  appliancca,  iovoltlae  the  consumplioa  of  fael, 
have,  for  a  ceatury  at  lca»t»  beca  uiiUiplyine  whh  ahrminc 
ra{ii4it]r.  Oar  laiadi  have  been  act  mainljr  on  enlaitinfc  the 
itici  aodl  oonTcniencei  of  man,  and  icareeir  at  aR  «b  economifine 
the  great  Source*  of  power  in  nature,  which  are  now  for  the 
m  'isi  part  its  fuels.  Tt.rnMe  wa»le  of  the»e  valuable  nores  is 
daily  goiog  on  in  almost  every  department  of  u<e.  Once  ex- 
baoated  they  caa  never  be  replaced.  I'hey  have  l>een  drawn 
iiprin  to  some  e«lcnl  for  looo  years,  and  extensively  for  more 
thm  too.  Authoriiiet  say  that  another  lcx)3  years  will  exhaust 
ill  the  more  accessible  supplies.  But  ^tlnp  they  last  5003 
)ears  — what  then  ?  Why.  then,  as  far  n  e  cin  ;it  present  5ee, 
our  only  motive- p^-^  er*;  will  be  wind  and  water  and  aaiinalt,and 
our  only  mode  of  it.in  it,  laUing  and  rawing  drtving,  eyeUng, 
ridine,  and  wrlkin.;  1" 

Sir  RobfH  H.ill  !:  IS  fslniitc''.  thil  in  n  Ir  >  tf;;in  5.<>_iri nco 
and  not  nm  t  than  lo.cxw.ooo  ytat*  liii;  sun  wtil  iiivt  become 
■00  c  j)  1  Id -upp;>rt  life  of  any  kind  on  this  planet.  lietweeti 
the  5CX>o  years  when  fuel  will  certainly  be  exhauiled  and 
Ibe  5,000.000  yean  when  all  life  miy  be  exiin)>  i  xh?  >,  there 
viti  ktill  be  4,995,000  years  when,  according  to  present 
appcataneeat  man  will  hav«  to  pt««  up  hit  liardly<«amed 
vutorict  over  natter  and  other  animals,  and  thn  latter  will 
ncaia  anrpaas  hin,  each  In  its  own  ele>nen',  because  be  hat 
no  fael. 

Cotu!iiiii>'i. 

I,eavinji  !o  uur  poileiiiy  these  more  remote  troubles  we  may, 
1  thini',  Justly  draw  from  the  entire  discussion  the  conclusion 
iba(  we  hare  stilt  a  great  deal  to  learn  from  mechanitm*  a^  they 
caiit  in  naiwe.  Great  aa  hava  faoan  the  aehievenienla  of  nan 
dnce  he  fitat  beiao  to  ttady  aMclMaiGal  adeiNc,  with  a  view  10 
diieaiif  thegml  •ovTOcaof  potmr  in  aaUiio  far  V»  own  nie 
and  convenience^  the  entire  field  ofKieatch  i*  by  no  mean*  yet 


hllyexbansted.  We  must  coaiioue  to  study  the  same 
with  undiminished  aidonr.  In  so  doing  wc  shall  do  well  to  I 
ill  ramd  that  success  can  be  achieved  only  by  the  palicol, ) 
laie,  and  ccnscientious  observation  of  the  great  facta  of 
which  are  et\aal\y  open  to  us  ail  and  waiting  for  our  attention  ; 
and  by  drawing  C0rr<rcl  inferences  therefrom,  and  i>y  applying 
Mcb  tQreicacca  oorrcctly  to  the  fulfilmcat  o(  the  fainre  need*  and 
dalinyofonrr 


SECTION  K. 

AsruKoPOLor.v. 

'•I'ENIXU  ADORKSS  BV  ROKERr  MUNRO,  M,A ,  M.D., 

F.R.S.B^  Frcmdiitt  or  Ttn  Sktiom. 

TUK  science  of  anthropglaKy,  in  its  widest  sense,  embraces 
■0  the  maieiials  beaiinf  OB  the  origin  and  hittoty  of  mankind. 
These  materials  are  so  comprehensive  and  diver '■ified,  both  in 
'.heir  character  and  metbo<l«  of  study,  that  thry  become  n<-ce$- 
sarily  grouped  into  a  number  of  subordinate  deptrtmcnts.  Fmm 
»  birj's-eye  |wint  of  view,  however,  one  inaikrd  line  uf  demar- 
C3't  m  ir:i"es  them  intot«f>  great  division*,  according  as  they 
'  Ij  i  :i>  '.In-  structure  an  I  funciions  of  man'*  body,  or  to  th'^ 
•  utKs  he  produced— a  cla*sificitio:l  well  defined  by  the 

won'.  I'l' and  iJ/'ri  fi'/r'iV,  The  former,  in  ils  limited 
iccepr.T.un,  deal*  more  p.trtiC3laHy  with  the  development  of 
mic  h  ;i'iy,icAl  peculiarities,  racial  distin.-lioos,  linguis'ic 
manitesiitions,  mintal  e  idowmen's,  and,  in  short,  every 
IBnrpboloKical  or  mL-rrnl  III  I  !ri;  1' Ii  >-  undergone 
Snridit  the  ever-clmii^int;  jjhsr, ->ujc:u  i4  environ- 
•■Hlta.  The  la'.te',  01  the  other  hand,  take*  cngru 
•■ce  of  man  merely  as  a  han  licrafisman.  Daring  his  long 
jeemey  in  pa^i  \\m>z  h-.i       left  behini  him,  scattered  on tkie 


highway*  and  byways  oT  primeval  life,  numerous  trares  of  hts 
ways,  his  works,  his  culture,  and  his  civilisation,  all  of  which 
fall  to  be  Lo!!.j:it.i,  sorted,  and  interpreted  by  the  skillc  I  archa:- 
olf^is*  In  ihrir  fjfneral  aspects  and  rel.^'.ionshi[)  to  each  oihcr 
nio-:  iifihf  Il-  vIlh;;  sul  jecls  in  both  these  branches  i>f  the 'cience 
have  ■l:e-i,lv  t  f  t  ii  i  tpounded,  in  the  i're>.i<lential  addresses  of 
my  prr  ietc"-ori,  l  y  mil-i;  so  distinguished  in  their  respective 
dejiartmciiiii  liiat  ihey  iiave  left  little  10  be  »ai<l  by  anyone  s»ho 
ntieiii;'''*  to  follow  in  their  footsic|.-  TIiltl- i-,  i  i  A,  .-:,  one 
phiic  in  the  progressive  career  of  man  wiiich  lia^  uut  huherto 
been  so  fully  illustrated  as  the  subject  a|>pe:irs  ii  me  to  merit.  I 
refer  to  the  direct  and  collateral  advantages  which  the  erect 
po*itionbaseon(emdonhim;  and  to  this  I  will  now  briefly 
direct  your  attaitttnn,  omeentraling  my  obtervaiion*  successively 
on  ihe  fennwing  ptoposltiooa  :— 

(i)  The  meoanieal  and  physical  advantages  of  the  «re«l 
position. 

(z)  The  difTercntiaiion  of  the  Itmbi  into  hands  and  feet. 

(3)  The  relation  between  the  more  perfect  condition  of  these 
organs  and  the  development  of  the  brain. 

In  the  process  of  organic  evolution  it  would  almost  appear  a* 
if  nature  acte<l  on  leleological  )>rioc{ple*,  becaose  many  her 

products  exhibit  structures  which  combine  the  most  |)erfei;t 
adaptation  of  means  to  ends  along  with  the  greatest  economy 
of  milerinU.  This  is  well  exempliAe<I  in  some  nf  th'  structural 
detail-  -if  Ihe  organs  of  loco:notion  in  «hich  many  of  the  s  >- 
called  >i><'Lh:inii-nI  jjowers  may  be  seen  in  ac"'.!st  n<r  T'le 
primary  'A.\r-:i  of  '.^ ic.y.wy.'.'m  was  to  enablr;  iln-  or^.iri.-;i.  in 
seek  its  iii  r  l  o\<:r  a  I.irfjer  area  than  wa*  att.nnaiile 
by  a  fixed  p  sition.  I  he  j  jim  ion  of  this  power  was 
manifestly  so  advjiiiiageous  to  animal  hfe  that  the  ptinciples 
by  which  it  could  be  effected  became  important  fac  ors  in 
natural  selection.  I  need  not  hrr;  dwell  on  the  vaiitms 
method*  by  which  this  has  been  accomplished  in  the 
lower  forms  of  life,  but  proceed  at  one*  to  point  out  that  in  the 
higher  vertebrates  the  problem  rcaolveit  itself  into  the  well- 
known  mechanism  of  fonr  movable  timbs,  capable  of  supp^ming 
andlransp>>rting  the  animsl.  As  these  qvadmpedat  animals 
became  more  highly  differentiated,  la  Hrtnc  of  the  neecssiiies  of 
the  struggle  for  life  and  the  different  and  ever-varying  coodi' 
lions  of  tjieir  mrronndings,  it  followed  that  the  limbs  became 
also  modified  »0  a-i  to  make  them  suitable,  not  only  for  locomo* 
tlon  in  variotti  circumuances,  but  aUo  u«eful  to  the  animal 
economy  in  other  way*.  Hence  they  were  subjected  to  an  end- 
less variety  of  sec  >ndary  influences,  which  finally  adapted  them 
fnr  ^ucVi  dlvrr^--  |  urp'i«fs  m  swimmin;^,  'lyin:;,  climbing,  grasp- 
ir .V-.;.  'I'hr  .inK-r:  .r  l;iiiUs,  owing  ti»  ili  ii  |  roximity  to  the 
hr.x '.  «erc  in  jre  IteijUc i:' I v  '.fler^pd  fur  h  Itansfonnatinn?  as 
iiiiv.  'i<-  xrrii,  for  instanc".  in  ihc  win^-  nf  .1  bird.  Bjtwh.iirwi 
mi'ililKjiions  the  fore  linitri  may  have  underg  one,  no  animal, 
wi'h  ilii;  exception  of  man,  has  rver  succcedesl  in  divesting  them 
aliyi.;!:! her  of  their  primary  function.  This  esceplional  rcojli 
»»as  due  to  the  erect  position,  which  neces'itated  a  >  1  1  pitie 
divt>ion  of  labour  as  regards  the  fund  ions  -  f  the  limbs — the  two 
anterior  being  eiit  rely  restricted  to  manipulative  and  prehcn- 
tile  purposes,  and  the  two  posterior  excluaivcly  devoted  to  loco- 
aaotW  Coincident  with  this  notaUe  specialisation  of  their 
foiiclion  a  new  iield  for  advaneemcnt  wa«  opened  op  to  man,  in 
which  inidligeaoe  and  mechanioai  aliill  Mcame  the  leading 
facton  in  hisTeriher  development. 

Man  is  thus  distinguished  from  all  other  animals  by  the  fact 
that,  in  the  normal  position  of  walking  <ir  rannine,  he  carries 


his  body  upright,  i.t,  with  the  axis  uf  the  vertcnml 
perpendicii]ar,ln*lead  of  horizontal  or  oUique.  Ia  this  potion 

all  it-  parts  are  soananged  as  to  reipiirc  a  minimum  amount  of 
exertion  in  the  performance  o(  their  functions.  If  any  of  the 
other  higher  vertcbr  itci  shr)uld  ever  assume  .in  erect  a'titudc 
it  can  only  be  main' iini-.!  ;tmporarily,  an<l  it-  maintenance  in- 
volves an  additional  ex|>«:[iditure  of  force  In  a  certs'n  s(>nw 
.X  I  '1  ;  may  '>e  looked  upon  as  a  l'ipe•^  'i  t  ihcc  1^  thi*  il,s 
tinction  to  be  drawn  between  it  and  man,  vit.  t  lat  ihe  loituer 
has  not  only  its  bii  ly  li.i'.Ti  ti  1  obli<)Ufly  on  its  two  leg«,_but 
also  its  fore  'im!  -  c  -riNci  id   info  special  organs  lor  moDoo 

in  the  air.       'I  lie  anlhroi.-n.l   .ij.r-.   Imlcl   .HI   ililttrifr  l;-i'r 

lion,  and  SO  carry  their  body  m  a  !-vnu-c.cct  ati.lu>ic.  Uui  ;j,is 
>hoitcoming  in  reaching  the  perfectly  upright  j  osiiion,  however 
slight  it  may  be  in  some  of  these  animiUii,  rcprekCni*  a  wide  gap 
»  iiiLh  c.-in  .'nly  '>c  fnily  .i|  prcciaied  by  a carefnl  atady  of  ihe 
pby»ii>Kjt;:v.>.  uii.l  pi) ciioiugual  phenomena  numife  ted  to  the«T 
espe  ctive  lire-.'nncuoa«. 
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"BMCjtmt  utittamtcd  with  itie  oniin«Ty  nparalioAs  of  daily 
life  knowk  how  tnuch  lal-our  can  be  saveil  by  attenlion  lo  the 
wett  mechanical  (irinciplcs  iovolved  io  their  execution.  In 
carrying  a  heavy  load  (he  great  object  is  to  adjust  it  to  that  its 
c«ntre  of  gravity  comes  »  nearly  as  nosuble  lo  the  vertical  »xi« 
of  the  body,  as  Dthcrui^c  force  is  usclcwly  expendeii  in  thecfforf 
to  keep  ihe  entire  moving;  ma^ii  in  stable  equihl  ri-.n-  — a 
principle  welt  cKt-r.plificd  by  the  Italian  peasant  girl  when  she 
jioiMj',  !n.  r  1  :i  U.  •  I  oranges  oil  her  head.  Once  upon  a  time  a 
pjwcriul  H.ilciiiian,  accustomed  lo  u^e  buckets  dou'Oe  the  siic 
of  those  of  \\n  fcllow-w alcrme n,  had  ilic  in>li  iliiri  !  ■  liiivc-  one 
of  them  broken.  A*  he  ccuM  not,  thtn  and  there,  get  unulheT 
backet  to  match  the  retrain  nj"  one,  and  wishing  lo  make  the 
beM  posilile  luc  of  ihe  aj  pliances  at  hand,  he  replaced  the 
broken  vt«iel  l>yon«  half  i:s  *ize.  He  then  filled  boih  with 
water  aod  attc«npt«<l  to  carry  them,  as  fotmcrly,  ailaehcd  to  a 
yoke,  one  on  each  sinle  of  him.  But  lo  hit  astoDuhtnent  th» 
anABRcnMiM  tvould  DOl  woifc.  The  yoke  beeame  uaefen,  and 
Ike  dbt  to  keep  it  balaaeed  on  bit  ahouldcis  wasaouunblc- 
wne  ihm  kv coaM not  proceed.  Thi*  etuercency  led  to  serious 
laBactiM,  Iwl.  alter  »  me  cxpcTlmcntal  iriils,  he  .-it.ceriaincd 
that,  by  nerely  making  the  arm  of  the  yoke  on  which  thesmnll 
bucket  was  suspended  double  ihe  lerglh  ijf  Ihe  other,  he  cuuld 
carry  both  buckets  wiiiniui  incoiivcnience. 

But  let  me  lake  one  other  iliuslralion  Suppose  ihn'  two 
burglars  have  concocttd  a  pirn  to  !■  h  .1  rM-i.l;  Mr<  1  u n-  ion 
by  getling  access  10  its  rooms  through  tlit  Mi.-.  i  iws  ol  an  uf^per 
story.  In  order  10  carry  out  this  dcsigti  '  li' y  '>  cure  a  ladder, 
easily  transported  t^y  the  two  together  ihr  i  i;!!  1  .1  heavy  fur  one. 
So,  bearing  the  ladder  between  lh<r>  r  r.c  y.  eatL  cikI.  il  ry 
come  to  the  house.  After  a  considerable  aiimunl  exeilnxi 
they  succeed  in  placing  ibe  ladder  man  upright  position  against 
the  wall,  ai;d  ihen  one  of  the  men  mounl>  iu  steps  ai-d  enters 
the  hoa«e.  The  man  left  ouis.dc  soon  letlkcd  ihM,  OBce  the 
ladder  balanced  peipcndicularly.  he  binaeircoaldiheB  easily 
conliol  ii.  Moreover,  be  ntanle  iho  diteevery  that  by  resiing 
ill  ireight  oa  each  leg  alicrnatelyi  heeanid  gradually  >biri  its 
poiitioD  from  one  window  lo  another.  Thus  there  was  no  in- 
termiMionor  limit  (o  the  rxteni  of  their  depredations.  Kx- 
perience  quukcncd  Ibcir  perception?,  and  ultimately  they 
Docame  adepts  in  iheir  lespectivf  department'. — (he  one  in  the 
art  of  movinj;  tlic  ladder,  and  the  other  in  the  science  of  the 
niinble-fingciid  gentry.  The  division  of  labour  thus  pmclised 
by  thfve  two  men  accurately  ie(<te*ent<.  what  the  attainment  of 
li:e  crtct  allitudc  has  Qccumpl;i-lic  I  ('t  iii.iri  l  y  ^fl  iTii;  free  his 
U|iptr  limbs  from  any  lunbcr  paiticipaiioo  in  the  lucoii  -'tion  of 
bistMi.iy, 

The  continued  niainlrnance  of  this  unioiie  posiiiun  tir:r.  --<( 
laled  gieal  changes  m  il.i  L^eneial  struc;ii:c  i  t  iIil-  hi  d).  '\'\.<i 
solution  of  the  jirolneiii  u.voiVcd  the  tuumig  k^f  She  vii-iii.ii) 

auadruprd  a  ipiailcr  ol  a  c.iclc  in  the  vertical  plane,  thus  placing 
ic  axi«  of  the  s,<ine  pei|ieii<licul.ir,  and  cuQsrquenily  in  line 
with  the  direction  of  the  posterior  limbt ;  and  to  effect  Ikit  the 
oaieooa  walls  of  the  pelris  nndcrwent  certain  nadificationt,  so 
■a  to  beat  the  additional  Mrain  put  npon  tkcin.  Stability  was 
givec  lo  the  trunk  in  its  new  position  by  the  development  of 
apccial  groupaof  muscles,  »l.o>e  powerful  and  combined  aciicns 
render  to  the  movement»  »f  the  huu  an  body  their  cbaracieiii^tic 
freedom  and  gracclulntta.  The  lower  Irmbi  were  placed  as  widely 
apart  as  ]kls^il•le  at  their  jonClore  with  the  pelvis,  and  the 
thigh-  and  lcg-b<ines  were  lengthened  and  "trengihcned  so  as 
lo  be  capable  of  supporting  the  entire  weight  of  the  boc'y  and 
of  Iranoporting  it  wilh  due  efficiency  when  ic  piired.  The 
spinal  column  assumed  il^  wcll-kno«n  curv  ^,  .  11  I  ihe  >kull, 
which  formerly  had  to  be  supiwirlcit  by  a  powcrltil  muscle  ai- 
'..irhci  lo  ilic  spinous  prticesst  -  "I  '  Kf  cervical  veiiebrat  (//,<j- 
r>:rn:;ti!:  niichit),  moved  b  .  kvv.ii(iy  i  ntil  it  brcnmc  nca'iy 
<-i|'.n|i<iised  on  tl'.e  ■'  ' !  <  Vfiuin.il  c/umr:  1  hi- upper 
liiuL>^,  inilead  of  taking  part  in  tiieir  oiiginai  luntUoii  ol  lo- 
comotion, weie  now  themselves  carried  a*  llaiMike  appendages, 
in  order  to  give  ihciii  as  much  freedom  and  range  of  aclion  as 
possible.  The  >houlder-biadcs  receded  to  the  posieiior  arfiect 
ofibetiank,  having  their  axes  at  ritibt  angles  10  that  of  the 
aplne.  Fnrtbtr,  like  Ihe  hannch>booea,  tbcy  nnderaent  cerUia 
modUKations,  so  ai  lo  aflbid  pointa  of  titadimeni  to  the 
mtucles  required  in  ike  complex  moveiueala  of  the  arm*.  In 
the  pendnloiis  poaition  each  aisi  baa  its  axis  at  right  angles  10 
Ikat  of  ihe  >lioulder,  but  by  a  eonrnon  mu''cular  tfldri  the  two 
aacs  can  be  readily  brought  into  line.  The  elbow-joint  became 
cap.tble  of  performing  ihe  movements  of  complete  exlenMon, 
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flexion,  pronation,  and  taplnation— in  which  respects  the  upper 
limb  of  man  is  diffcrenlialed  from  that  of  all  other  vertebrates. 

but  ii  IS  in  the  distal  exiremiiies  of  the  limlis  ihai  the  meisi 
remarkable  anatomical  changes  have  lo  l»e  noted.  The  fool  is 
virlunlly  a  tripod,  ihe  heel  and  the  ball  of  ihc  great  toe  being 
the  tciminal  ends  of  an  arch,  while  iff  four  cuter  digital  columns 
group  ilieii  t'.VL-^  fogelher  to  f  uni  ihe  third,  or  steadying, 
point.  Theonu  1  •re-;  iT-.k  plm  l  in  a  subordin.ite  part  in  loco- 
motion, and,  a-  1  1  .1  j  n  lir  timK-  'unction  is  no  longer  ol  use. 
lliey  may  l»c  !-:uil  i'>  I  i-  ;ippi  ischinw  to  thr  condition  of 
uidinienlary  01^  m  Tin.-  ilitct-  1  -,-1. .  :m  niiiu  •  hl'-s  whiih 
foim  this  trifHKi  jit  eacli  tuvertd  uuii  a  soil  lU^Uc  pi"',  which 
hnih  f<icili;ales  progression  and  acis  as  a  bufl<  r  (or  dcadenirg 
any  ()0!.'ililc  »hock  which  might  arise  in  the  couis-e  ol  runnini; 
or  leapitig.  The  chief  movement  in  the  act  of  iirMrcstion  is 
performed  by  an  enormously  develo|Kd  giuupof  muscles  kncwn 
a^  tlie  cat!  of  the  lef ,  so  ebaracteriaiie  of  man.  Ilie  «  niker  is 
■hereby  enabled  lo  usetbe  heel  and  ike  hall  of  ibe  great  loe  as 
successive  ful.  rtims  from  whith  the  forward  sptir'g  is  niade,  the 
action  I'cing  .;rcnl]y  f.icililatcd  by  that  of  the  tiunk  muscles  m 
s.rmultancou»ly  bending  the  body  b  rwan^s.  The  human  fool  is 
iluis  adniir.<('l)'  ar^ap'ed  to  be  bo  h  a  |>illar  (or  sup|x)itin)(  the 
weight  of  ihe  bod) ,  and  a  lever  :or  nu  chanically  iitii>eIlinB  il 
foiwai<ls.  llcncc  the  amount  o(  energy  ex|'ended  in  pi  ogression  is 
redtici  ci  !n  a  iiiinimum,  and  when  estimated  propoitiooaily  to 
ibe  siie  of  ihe  body  ii  is  beUcve<l  lo  lie  consider.'il'ly  lett  than 
that  reijuisite  for  the  cutiesponifing  act  in  i|ua<Irii|M ds. 

The  anatomical  changes  effected  in  theexlreniily  ol  theup|>er 
Hnil>  .ire  c<|u.nlly  indical,  but  of  a  totally  cbfferent  character  and 
-I '  •)e.     line  wt-  have  to  conleinpbte  the  tr.insfoMnation  of  ibc 
is.\uie  hnniologou*  parts  into  an  .ipp.iratiis  for  pcifoiniing  a  series 
of  prehensile  actions  of  ihe  most  intricate  chaiactcr,  but  among 
I  which  neither  locomotion  nor  'ui>port  <if  the  Kidy  (oims  any 
I  part  whatever.    I'his  apparatus  is  the  human  hand,  tb«  mo»l 
complete  and  perfect  mechaaical  organ  nature  ha»  yet  produced. 
1  he  fingrrs  have  become  MKhly  developed,  and  can  be  oppoaed 
singly  or  in  groups  to  ibe  thumb,  SO  as  lo  foiDi  a  hook,  aeln»p, 
or  a  pair  of  pincers  ;  and  the  palm  can  be  made  into  a  cnp- 
shiiped  hollow,  capable  of  grasping  a  sphere.    Nor  is  there  any 
limit  lothe  direcii'>n  in  which  irnny  of  these  manipulationa  caa 
l>e  performed  without  any  movement  of  the  re.st  of  li  e  body. 
For  example,  x  |>encil  held  by  the  thumb  and  the  two  toieiingcrs, 
as  in  (he  act  ol  willing,  can  be  placed  is  all  tlie  dirtclionaflf 
tpace  by  a  mcic  act  ol  voli  ijn. 
^      The  |io>ition  of  such  a  perfect  piece  of  mechanism  at  the 
,  exliemity  of  a  movable  aim  attached  lo  the  upper  )>ait  of  the 
trunk,  gives  lo  man  a  su)  cnoniy  in  ait.-ick  ai.d  dctence  over 
.ill  oiler  anini.ils,  on  ihe  same  princii  le  as  a  soldier  finds 
il  advsn  agfoijs  to  hght  fmrn  higher  grounil.     Moitover,  he 
posses-es  the  power  lo  |ierform  a  vaiiely  t^f  quick  movcmenl*, 
audio  assume  nlliudei  and  pi><ili<in»  >  mii.e-i.tly  ad»|:Kd  lur 
lh«  exercine   of  that    inaio|'ulalivc    .-ktil    with    s<  hich  h« 
I  connicracis  auper;oi  biuie  loice  of  many  of  bis  antagoniaii* 
I  Ife  can  readily  Ualance  Ui»  body  on  one  or  both  legs  can  twn 
I  on  hit  heels  as  it  ther  were  pivot«,  and  can  praalnl* 
I  himself  Comfortably  in  the  prone  or  ^upini-  pi^siiioni.  As 
the  centie  of  gravity  of  ibe  whole  lH>dy  i«  neatly  in  line 
w  ith  the  spin*!  aais,  siaMe  equilihiium  is  easily  maintained  by 
{  the luml»T  roiLsclen.    Aliogeihcr  we  have  in  hti  physical  con- 
stitution a  conitiinaiiori  ol  stiucluics  and  funeiiona  safhciently 
anii|ue  ;n  its /sir/ r//.'i-w(i.V  t-i  place  man  in  a  cattgory  by  him- 
setl.    Itul  at  the  same  time  we  nui»i  not  foigei  ibat  all  bis 
morphological  peculiarities  l.avc  been  brought  about  without  Ihe 
>  <lrstruclioii  ol  any  of  the  primary  and  typical  homologiea Com- 
mon 10  all  the  h  ghei  veriebrate». 

Turning  now  to  the  brain,  ihe  undoubted  organ  of  the  miod, 
we  liiid  in  its  intellectual  and  ii-ychical  maiiilesiations,  a  cla&s 
of  phenomena  which  give-  10  n  an's  li(e  func(ions  their  most 
rem.nkablc  character.  However  djtticult  it  may  be  for  uur 
limited  unilcistaniling  to  comptrhend  the  natuie  k  {  conscious 
»ens.ition,  we  are  forced  to  the  conclusion  that  the  act  invsti. 
ably  lakes  place  through  the  insiiumenlaliiy  of  a  few  nervu* 
.  cells  whose  luBCiional  activity  requires  to  be  renovated  in  pre. 
'  cisely  the  same  manner  as  the  muscular  force  expended  in  walk- 
ing. The  aggregation  of  »«eb  cells  into  gauglia  and  nerves  by 
means  of  which  reAea  action,  cansciansaesi>,  and  a  variety  oil 
pa)  chical  phenr^mena  take  place,  i*  found  lo  penrcate,  in  a 
gir.itcr  or  less  degree,  ihcwkolc  of  the  organic  uoitd.  In  (he 
higher  vrrtebratej  thu  Seat  of  these  manilestatior.s  is  a)ino»tia- 
elitstvely  confined  to  an  enoimons  coilcction  of  kiaio  subsiB  ce 
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places)  at  the  npprrend  of  the  vertebral  colamn,  and  enca<ed  in  a 
comp)»^>r-  issetiui  covering  called  the  We  l^arn  from 

imnic-f ,       f  jsperuriental  rcsearchc«,  carried  out  hy  |>h)-«iolo<;i!Sts 
in  recent  years,  that  the  brain  is  a  dual  organ,  contivtin;;  of  a 
double  scTici  of  ilistinct  cnnKlia  and  connected  to  s>rii.-  <  iicnt 
by  a  complex  jTstem  of  nervous  Muuei,  n<H  u  ily  with  t;  i:h 
oihrr,  l)ul  with  the  central  »eat  of  con«ciou«ne<&  an4l  volin 
But  the  difl-cidty  of  determining  the  na'ureof  it-^  f*jT^^*t!/iric_  aij  ] 
ihc  niodu!  i'/><-/<i(i(/i  of  itj  jwycholoijical  manif ••  i- 
great  that  I  mmr  p.it«  over  ihi*  pm  of  the  subjeci  \ci)  h,ihUy 
indeed.     Tlic  condilionsof  ordinarjr  rcBex  actioi)  require  that  a 
|>roup  of  muicleo,  by  nicatvii  of  which  a  pkniculAr  bodily  move- 
■lent  i»  effireicd.  kball  b«  coMWCttd  vfth  >Uco>oniiit«inK  ganf. 
lion  by  an  ■flinvnt  and  twefTercnt  •¥•!«»  odemi,  InipresMo&t 
ffon  wilhone  are  eonwcjrcd     the  roriiMr,  or  temorf  ncrvat,  to 
tlw  central  gang!  ion,  fton  which  tn  unpulw  ii  reinmtimiied  fay 
the  motor  nerves  nod  lett  in  operation  the  mutoiUir  force  for 
produeing the  required  roovtaeni.    Hut  thit  cflferent  metsa^c 
\%,  in  many  ca>e<,  abiolotely  etttlrallcd  bjr  volition,  an<l  not  only 
caf\  it  (•rcrvcnt  the  meacultr actioB  fiom  leking  phce,  i>jt  it 
cin  effect  a  s  miUr  movemenf,  J.' no-'s,  withoat  the  direct  inter- 
vention of  external  imprc'siMns  at  all.     Now  it  has  been  proved 
experinicnlally  that  ihe  volitional  utimulus,  which  regulate*  the 
various  movement*  of  the  h  idy,  starts  fri>m  definite  iwriions  of 
ihe  brnin  Liccjrdinj;  to  the  dirfereni  resulisto  Iw  pro<luccd.  This 
localisation  of   brain  functiun^t,  though  s;ill  tar  from  being 
ihorouuhly  unrlcrsto  'd,  cn  dcs  very  appropriately  iiit'j  mi^  jr. 
this  inquiry.    Frum  i:  we  learn  that  the  h  ^u  ,1       <a\a.  h  <  Inr  ic 
terise^  the  slnic^ural  elements  of  the  laidie-  il  .t    imlj  exieiula 
alto  to  the  comp-^neiit  parts  of  their  respective-  l  i .  in  ,     The  law 
which  dificrentiateN  aniinaK  accordinij  to  the  yn-aier  special. 
iwtioQ  of  tiM  function!  of  iheir  various  ori>nns  has  therefore  its 
COantevpKrt  in  the  brein,  aitU  we  naturally  expect  an  increase  of  ' 
hndii  mbsitnce  in  every  entc  fai  which  the  feaciioaal  ac.iriiy  of 
eipceiCic  orcnn  Ih  estendcd.   TYnit  the  net  of  etilebing  with  a  j 
needle  and  thread,  an  act  beyond  the  ntentiil  aod  phyiicai  oapa- 
city  of  any  animal  Imt  mm,  woald  «nta{|  a  eeriain  increaae  of 
brain  substance,  tiiiiply  in  ol>fdicncc  to  the  great  complexity  of 
ihe  cnovemenis  involvcrl  in  iis  c<cecniion,  over  and  above  that 
which  may  be  supposed  to  be  due  to  the  intcUeCtiu'  '',1  ri-  uon 
mg  faculties  which  invented  it. 

riiat  m.m's  Nrai-;  ^n  i  hi*  intelligence  arc  eorrclaterl  to  each 
other  is  a  fac  ;  -  ivi  rnalic  to  recpiire  any  d«mofistraiion  ;  nor 
can  it  l>c  d  iii^tcri  that  the  rcla  ionship  between  them  is  of  the 
nalnic  of  c.\u*e  and  eflkot.  Hul  to  maintain  that  the  amount  of 
the  latter  i*  <li;cctly  propntional  to  the  »iie  of  the  former  i  .  ' 
rather  strainin'.j  the  l.n»'>  of  legisimalc  inference.  In  drawir:.; 
any  genera!  conclusion  of  this  nature  from  ibe  bulk  of  brain 
suhstancr.  .- n-  r.tk  ^  .nic  ni  difynn^  iii  Vicnces  which  cannot  be 
dmegnrden,  -uili,  lot  cx.iiii|)lc,  ai  liie  am  ount  of  cranial  cir- 
Calatiitn  an  I  the  quality  ol  the  brain  cells.  Uut  the  deter- 
nittiation  of  thi>  i>oint  i»  not  the  exact  problem  with  which  the 
fv.ilu:  .iii>t  is  piimarilj  concerned.  To  him  the  real  crux  in  the 
it<<jmry  is  to  account  for  the  evolution  of  man's  comparatively  , 
ini^c  bimin  wider  the  intljence  of  eaitting  ci>smic  force*.  I 
Afier  duly  considering  thii  ptobleoa,  and  casting  about  for  a  I 
powible  explatmtion,  I  have  come  to  tli«  CMCfauioa  thai  not 
only  i«  it  the  TC!>ult  of  natural  Uwv,  but  that  one  of  ihe  main 
factors  in  it*  prcxluction  was  iheCMIVCTsion  of  the  vp|ier  lioibt 
into  true  hands.  From  the  fir*t  moment  that  man  recdgniwd 
the  advantage  of  using  a  club  or  a  stone  in  attacking  hit  prey  or 
'lefeoding  biiinelf  from  his  cmrmie-,  the  direct  incentives  to  a 
higher  brain  development  came  into  existence.  He  would  soon 
learn  by  expeiiencc  that  a  |>articular  form  of  cbili  or  stone  was 
roore  »nitablc  for  his  purpo«es  ;  and  if  ilie  desiderated  object 
were  not  to  be  fou  nd  among  the  natural  matetiaU  atound  him, 
he  woul  l  procred  to  manufacture  it.  Certain  kind,  of  itoi)e> 
would  be  rc.iclily  recogniserj  as  better  adapted  for  cutting  pnr- 
poses  ih-in  other',  and  he  would  select  his  m.iterials  acnirdingly. 
'!  were  to  bs  lou  id  only  in  a  5{>ecinl  I'Kaliiy.  he  would 

w-u  that  toc.ility  whenever  the  prii' d  material  w.»nee<Ied.  Nor 
•neldil  be  an  unwarrantable  stretch  of  imagination  to  su:)p<i'e 
•hat  the  ci'Cum>tanceit  WDuld  lead  him  to  l.iy  up  a  store  for  fiif.trc 
These  simple  ac:*  of  intelligence  assume  little  more  than 
nay  he  aeen  in  the  actions  of  man*  of  the  lower  animaU.  Cuit- 
(cioatBeM  of  hi«  p4wer  to  make  and  lo  wictd  a  weapon  wai  a  new 
mpiriare  in  the  career  of  man,  and  evetyrepMitioa  of  ««ch  act* 
>>«nm(;  an  elTecllveand  eirer>aocamalatin|;  training  fofce.  What 
1  tncmornble  ev«nt  in  ihe  hiitorr  of  hu  tMnity  m»  the  minnfac* 
tare '  f  ill '       ,iiirp  «tone  iniidcment  I   Qjr  sapient  aoeettor. 


wh>  first  used  a  spear  tipped  with  a  sharp  llint,  became  pos- 
sessed of  an  irresistible  power  over  hii  fellow  mon.     The  inven. 
tion  of  the  bow  ainl  arrow  may  be  parallrlcd  with  the  discovery 
of  gunpowder  and  the  us:  of  cannon,  both  of  which  revolution- 
isetl  the  principle  of  warfare  in  then  respective  agr<.    The  art 
of  making  fire  hid  a  greater  iotUicnccuu  humau civilisation  than 
Ill  1  li  1 II  di-cjvery  of  elecrricily.    The  fir>t  b;jat  w.ts  in  all 
Iir<it(.i  ill  y  a  log— an  idea  which  might  h»vc  bc:n  sugijcsied  by 
iliir  ■.ii.;!i       an  animal  clin;;ing  to  a  ll  iitin^  piece  of  wood  car. 
t  c  l  a'.\iy  t»y  a  fljod.    To  scooji  th^s  lug  into  a  hollow  boat 
was.  an  .ilH'Tit'i  Jii^li'.    The  tucccssivc  incrcin;iit»   of  kiiOMr- 
ledge  by  which  a  single-tree  canus  lia-t  been  trantformed  into 
a  icit-clBH  Atlantic  imcr  are  scaticred  (hroiuh  theuawrittcn 
and  wriueaatinalt  of  many  a^3s.   In  hit  ciipeaiiionf  for  hent* 
ingi  fifhiogt  friiit-gatheriog,  iScc,  primitive  man's  acrjiuint* 
ance  with  the  aiechanical  powert  of  nature  would  be  gradually 
;  extendeJ,  and  fori  p.mu  with  the  illCiea<ing  range  of  his  knoiW> 
ledge  there  woul  l  be  a  c  irrrspondlng development  inhisreaaoo- 
ing  facultiei.    Na'ural  pheio.Tien*  suggested  jcdcctioiis  as  to 
their  ciiwe*  and  elfcTC' »,  and  s)  by  di^gre;;  they  were  brought 
into  the  category  of  la*  an  I  order.     I'.iiiiciilar  >ouniU  would  be 
used  to  represent  s^Kcit'ic  objirds.  .md  these  would  become  the 
first  rudiments  of  lan^'i  ig  -.     r:ii:%  each  generalisation  when 
added  lo  his  previous  little -tock  of  kiio  vlcd;{r:  widened  the 
bi^is  of  his  intellectual  power-;,  and  as  tlu-  proc-is  procresscd 
Mi.ia  >\ould  ac(|jire  so  ii«  no'ion  of  tlie  abstract  ideas  oT  ..".cr, 
ume,  motion,  force,  numlwr,  .Vc.  ;  an.l  continuous  thought  and 
reasoning  w  iiM  ullimHely  bee  > me  habitual  lo  hiin.     All  these 
Mu  rKil  op'ralioDi  C1.1I  I  oiilyt.ikc  place  through  the  ii:edium  of 
n  :  !m  r.i;  nerve  ceIN,  anil  h-.-nce  the  brain  gradually  became 
muic  bul>.y  and  more  cjmplex  in  its  xlruCure.    Thus  the  func- 
tions of  the  h.tii  1  and  of  the  brain  have  beon  correlated  in  a 
roo'l  remarkable  manner.    Whether  (be  oicchaiiicat  ikUk  of  the 
hand  preceded  Ihe  grea'er  intelligenee  of  the  faxain,  or  mct 
wt»,  I  will  not  pretend  lo  My.  Bat  bctweea  llw  two  fhoc 
mnit  have  been  *  comtant  lmerehan«e  of  gifia.    Aeeoidh^  to 
SirC.  Bell,  "the  hand  eupplie*  all  tn<iriiaiea(«,  and  by  ita 
correspondence  with  ihe  intellect  g^vcs  him  univers.-il  dominion." 
("The  lIand,"&C.  "  Bridecwalcr  l  ieatise,"  p.  j8.) 

That  nindt  in  iti  higher  psyclTual  mi  iifc^ia'ious,  has  some- 
times  faecn  looked  upon  as  a  spiritual  e-.sjricc  which  can  exist 
separately  from  ilt  ma'.erial  b:i^is  ne-id  not  l>e  womlercil  at  when 
we  ooniider  how  Ihe  pleasing  ab-;tr.iciions  of  the  poet,  or  the 
fascinating  creations  of  the  novelist,  roll  out,  as  it  were,  from  a 
hidden  cavern  without  the  sligli-esl  symptuin  of  physical  action. 
It  is  this  marvellous  power  of  gathering  and  cinnbiuin^  ideas, 
previ 'Udy  lierivc  l  thio  igh  the  ordinary  sense-,  which  t;  *  '  -  -* 
tr  uii  ^  '  7  f>  pr  ince  of  having  h«rc  to  deal  with  a  torce 
rx  ftio:  r  :■  iliL-  liniii  ii^ifK.  lt.it  indeed  it  i«  ipi'  >.'ion.ible  if  such 
p-ivrli  il-,i.;u.-\l  u'l'.'iiiiiii^na  are  really  represented  by  special 
org  iru  i  i|  uvalc May  they  not  lie  due  rather  to  the  power 
of  vuliliotiai  rsllvC.iuo  which  summ  jns  them  from  the  materials 
stored  up  by  the  varlou ;  localised  parliotjs  into  which  the  brain 
is  divided?  From  this  pjinl  of  view  there  may  be  many 
phases  of  pure  cerebration  wbidi,  though  not  the  r««h  of 
direct  natural  (electioo,  have  Mverlh^esa  at  nataraland  phyiical 
an  origin  as  eooiciotu  lensation.  Elenee  imagination,  concep- 
tion, tdealisaiion,  the  moral  faculliei,  ft-'.,  miy  be  compared  to 
parasites  which  live  at  the  expense  of  ihcir  neighbours.  After 
all  the  greatest  mystery  of  |if._-  In.-,  in  the  simple  acts  of  c  >n- 
scious  MOtatton,  and  not  in  thehi,;her  mental  coin  dnnlions  ioto 
which  they  enter.  XXv;  highest  producs  of  intellectuality  arc 
nothng  more  thin  the  trantformaiion  of  previously  e»iitiiig 
encfigjr,  and  it  is  the  power  to  utilise  it  that  alone  iadtita  cpedal 
organic  eqaivalcnl  in  the  brain. 

Itut  this  brings  us  on  c  >ntrov<.  r-i  iI  .;r  und  of  the  highest 
importance.  Prof.  Huxley  thus  expresses  his  views  on  the 
phase  of  the  argumcn-  11  w  ,ti  \  -  le  :  — 

"  I  have  endeavoured  to  show  that  ni  absolute  stmciural  line 
of  demarcation,  wider  than  thai  beiwecn  the  annvuls  wlnth 
immediately  succeed  us  in  the  scale,  can  bi-  drawn  tin; 
animal  w  ji  1  i  m  l  ourselves  ;  and  I  may  add  the  expression  of 
my  belie!  iU»i  t;jt-  attempt  todraw  psychical  distinctum  is  e<iually 
futile,  and  that  even  the  highest  facoliies  of  feeling  and  of  intel* 
lect  begin  lo  germinate  in  lower  forms  of  life."  ("  Evjdcocci  a$ 
to  Mao's  Place  ia  Nature,"  p.  109.} 

On  the  other  hud,  Mr.  Alfred  K.  Walhee,  who  hoUt  such 
a  diatinguished  position  in  iht«  special  field  of  research,  has 
promulgated  a  mosl  remarhabieVheory.  This  careful  invetti' 
gnior,  an  origwal  diseovcier  of  the  hiws  of  natiurai  ieisciioa»  and 
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«  powcTfiil  advocate  of  their  adequacy  lo  bring  about  the  evolu- 
tiuw  «jr  Ihe  eDliK  organic  world,  e*CD  iocluding  coan  up  to  a 
ccfiain  ttage,  believM  that  the  coamte  fbraca  aie  iaaaAcieot 

10  tWGoml  for  the  development  of  miii  in  hit  civQIted 
capacity.  "Nalaral  selection,"  he  writea,  "could  only  have 
endwiwed  Mvage  man  with  a  brain  a  few  degree'^  superior  to 
thai  of  an  ape,  whereas  he  actually  po'iie><:et  one  very  linle 
inferiof  tothatofaphllosnpber."  This  deficiency  in  theorganic 
force*  of  oature  be  essays  to  xupply  ty  calling  in  the  gniding 
influence  of  a  "superior  iniclligcnce."  In  defending  this 
hy|>oihe»is  from  hostile  criticism  he  explains  llial  by  "superior 
intelligence"  he  means  «>nic  inirlligence  higher  than  the 
"  iiimlern  cu!:iv!?fei5  mint!,"  somclhij^g  intermediate  between  it 
an'l  Dciiy.  li n  Ins  i-  v  |  urc  I'^ilion,  unsupported  by 
an)  evidence,  and  merely  a  mailer  ol  personal  belief,  it  is  un- 
nete>*.'>ry  to  discuss  it  further.  I  Wnuld  just,  tn  tasiant,  ask 
Mr.  Wallace  why  he  di^pcnirs  with  this  "  hi^jhcr  inlelUgcnce  ' 
in  the  early  •itage'i  of  nu  <  evolution,  and  find^  its  aailaiaoce 
only  rctj^iisitc  lo  jjivc  the  liiiiil  touches  to  humanity. 

In  dea'in;;  with  the  ilclailed  objections  rai-eil  by  Mr.  Wal- 
lace against  the  theory  of  n.-»uiral  ^elecIl  .n  as  applied  to  man, 
*c  are,  hoi»cver,  »uiclly  within  ihc  sphere  of  legitimate  argu- 
mcni  i  and  evoluiionivs  are  fairly  called  upon  lo  meet  them. 
As  hii  own  theory  it  founded  on  ihe  supposed  faiiore  of 
natural  tclcciioQ  to  cx|dain  certain  specified  peculiarities  in  the 
life  of  man,  it  is  dear  that  if  tlieta  diffieiilties  Caa  be  lemovedi 
nnfrY  fmaOi*.  It  is  only  one  of  his  oMeclioat,  however,  ihal 
comci  wiihtn  Ihe  «eope  of  gay  present  UMuiiy,  viz.  that  which 
is  fonr.dtd  on  the  supposed  "sorplusage  'of  biaio  power  in 
sav.ige  and  i>rchisloric  races. 

I.>  comparing  the  brains  of  the  anihropaid  apes  and  man  Mr. 
W.nllace  ad<j|iti  the  followii'g  numbers  lo  reprefceni  their  propor- 
tional average  capacitic,  vii.  anthto|)oid  apes  to,  savages  26, 
and  civilised  man  32 — numbers  lo  whrch  there  cm  be  no  objec- 
tion, as  they  are  Im-ed  on  data  sufficiently  accurate  for  the 
trqiiiremcnts  of  this  Ji^cuj'inn.  In  commenting  on  the  mental 
ability  ili>played  in  a*  in  u  l  .'i-  by  the  recipients  of  these  various 
bram-,  he  stales  lh.it  j>,ivag«;  man  has  "in  an  undevelojied  state 
faciil'ie*  which  ho  never  reijuires  lo  uisc,"  and  that  his  brain  is 
much  beyond  his  actual  rcpiiremcnts  in  daily  life,  lie  con- 
cluilc>  his  argument  thus. — "  \Vi'  ^e,  then,  that  whether 
we  compare  the  savage  with  (iic  liigher  developments  of 
man,  or  with  the  brutes  around  him,  we  are  alike  driven 
to  ibe  conclusion  that  in  bis  large  and  well -developed 
lirain  he  poaseiaes  an  organ  qniie  disproportionate  to  his 
actual  requirements— an  organ  thai  seems  prepared  In  advance, 
only  to  be  folly  uiiii-ed  as  he  prngressct  in  cMNiation. 
A  brain  one  half  larger  than  that  of  liic  gorilla  would,  ac- 
cording  l»  the  evidence  before  us,  fully  have  snIEced  for  the 

11  nitcd  menial  development  of  the  sav.ige;  and  we  must  there 
fore  admit  that  the  large  brain  he  actually  f)^s<ie.sses  could  never 
have  been  solely  developed  by  any  of  those  laws  of  evolntioD 
wh'se  essence  is  (hat  I  hey  lead  to  a  degree  of  organisation 
exactly  proportionate  lo  the  wants  of  each  species,  never  be- 
yji,  I  rh  ;  c  wants;  that  no  preparation  can  be  made  for  the 
fsi:  11.  Icvt  1  |.-tienl  of  the  race  ;  that  one  part  of  the  body  can 
never  increane  in  size  or  complexity,  except  in  strict  co-ordina- 
tion to  the  pressing  wants  of  the  whole.  The  brain  of  pre- 
historic and  of  ssiv.>4;<'  man  s?>i"ms  to  me  to  prove  ?he  ^xiiience 

of    -<■:::<•  1    ili-lu;.'    Infrl    ill:!:    whlch   ha--    ^' .1  i.l  ril    UlC  lie- 

veiopmeni  t»l  ibc  Uwcr  .^liiiiials  through  thctr  tvcr-v.ii yinj 
foiini  of  being."    ("  Naiurjl  .Selection,"  &c.  l8<jl,  |>.  193  1 

With  regard  lo  Ihe  closing  sentence  of  the  above  qLiuUSion, 
let  me  observe  thai  ihe  cosnic  forces,  under  which  the  lower 
animals  have  been  produced  by  means  of  natural  selection,  do 
no',  rii-cluie,  either  Is  their  individual  or  collective  capacity,  any 
gui  iiKg  power  in  the  sense  of  a  senticu  influence,  and  t  be- 
lieve that  the  "disiinci  power"  whieh  Ihe  author  summons  to 
hisaiil,  apparently  from  ihe  "  vasty  deep,"  to  account  for  the 
higher  development  of  humanity  is  nothing  more  than  the 
grulually  ac<^uire<i  product  of  the  reasoning  fiKulties  them- 
selves. Not  thai,  f»r  this  reason,  it  is  to  be  reckoned  less 
genu  ne  and  less  powerful  In  its  onoratlons  than  If  it  had 
emanated  fiom  an  ouisi-le  source.  Trie  reasoning  power  dis- 
played by  man  is  virtually  a  higher  intelligence,  and,  ever  since 
Its  appearance  on  the  licKl  of  organic  life,  it  has,  to  a  certain 
cstent,  superseded  the  laws  ol  natural  scle<  n'  n.  riiy-nAl 
scu-ncc  has  made  usac.paintcd  with  the  facr  that  two  or  three 
miiiplc  Ixxlics  will  sometimes  coruMiK-  cliemically  so  as  lo 
produce  a  n:w  substance,  having  properties  totally  ditliueat  from 
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thost!  of  cither  conslitttCDtt  in  a  state  of  disunion.  Somctlilt^g 
analui:<iu<  to  (his  has  taken  place  in  the  developmeat  of  man  » 
oapadty  for  reaaooing by  induction.  Its  |wimaryelements,  wUcb 
ataabothoseof  natural  ►etectioo,  are  conecioua»eaMition,herwdity. 
and  a  fcw  MhM  pit^ittes  of  Mfunie  nntler.  elements  wluas 
are  common,  in  a  more  or  leas  degree,  to  all  living  thing*.  As 
soon  as  the  sequence  of  oaturat  phenomena  attracted  the  at- 
tentioa  of  man,  and  his  intelligence  reached  the  stage  of  con- 
secutive reaioaiog  on  ihe  invariableness  of  certain  ellecta  frMP 
given  canses,  tUs  new  power  caanL-iuti>exi3^cni.<;  ;  anditsopar«' 
tions  are,  apparently,  so  difTereni  from  those  of  its  compr>neT»' 
elements  that  they  can  hardly  be  recognised  as  ihe  ofT-piing  of 
natural  riiicr<  x:  all.  Its  application  to  the  adjustment  of  hti 
physical  ciiviri  i  nieiii ,  bas  ever  since  been  one  of  the  mo*' 
|K>wetfi:l  l.iciui.'.,  not  only  in  the  dev/-l.ipment  oi  liumaoity,  l«it 
in  ihcnn^  the  coniliiions  and  life  I  iiKitons  of  many  Bcabcn 
of  Ihe  animal  and  vegetable  kingdums 

I  I  have  already  pointed  out  thai  the  l  i;i:n  ciri  n  j  I  ti.;'- r  t»<- 
regarded  as  a  sini;le  or;»an,  but  rather  as  a  series  ui  organs  con- 

I  necled  by  lion>K  ii:iion — like  so  many  departments  in  a 
Government  alTitc  in  leiephonic  communictlion — all,  however, 
pcrforniiog  special  and  separate  functions.  When,  therefove, 
we  attempt  10  compare  the  brain  capacity  of  one  animal  with 
tlial  of  another,  wiih  the  view  of  asccitaiBing  ihe  qoalily  of 
their  respective  mental  nanilc'lationit  we  mvkt  Ant  detertMioc 
what  are  the  exact  Itomn'ogoau  pana  that  are  comparable.  To 
draw  any  such  Inierence  from  a  comparts >n  of  two  brain*,  by 
^mpty  weighing  or  measuring  the  wh  de  mass  of  each,  wonlil 
be  manifestly  or  no  scientific  value.  For  example,  m  the  brain 
of  a  savage  the  vortion  repiesenling  h  ghly  i.l.illed  mittor 
energies  might  be  very  much  larger,  while  ilii- portion  represcfU- 
ing  logical  power  might  l>e  smaller,  than  Ihe  corre^pon^t inj; 

I  parts  in  the  brain  of  a  philosopher.     Itut  rhould  these  in 

I  equalities  of  developmfnt  lie  such  as  to  balance  each  other,  the 

1  weight  of  the  twi>  or;;  .m^  would  be  equal.  In  this  case  what  could 
beihc  value  of  nnv  mt'crr  ri  -e  as  lo  the  character  of  iheir  menial 
Lii  lowments  ?  I  .jm;-  i;t  i|  lir.iins  do  not  diNplay  equivalent, 
nor  indeed  analogous,  results.  To  |>ostulate  such  a  doctrine  would 
lie  as  irrational  as  to  maintain  that  the  «.i  L n.:  capacities  a< 
difcrent  persons  are  directly  proportional  lo  ihe  weight  of  ihcir 
li  p  li. Siiiiil.it  r<  iii.irl  -i  are  equally  applicable  lo  the  sUuLs 

:  of  picliisUiiic  races,  as  it  would  apiiear  that  evolution  had  duoc 

I  the  major  part  of  its  nork  in  brain  developmeni  hmg  hel»re 
the  days  of  neolithic  civilisation.    Hiuileys  weli-hnown  4e- 

j  scription  of  the  Kngis  skull — "  a  fair  average ahuU,  which  migfal 
have  belonged  to  a  philosopher,  or  might  have  contained  tlw 
thoughtlcsa  brains  of  a  savage "-^oes  far  to  settle  the  question 
fromlu  anatomical  point  of  view.  Until  localisation  of  biaiii 
functiont  mnhes  greater  progrcia  it  is,  tbc'eforc,  futile  tofPcco- 
late  to  any  great  extent  on  the  relative  sizes  of  the  skulls  of 
different  races  either  in  present  or  prehistniii  iines. 

But  there  is  another  aspect  of  the  qui-^' on  »liich  militates 
against  Mr.  Wallace's  hypothesis,  vit.  the  probability  that 
many  of  the  present  tribes  of  savages  are,  in  point  of  civilisa' 

■  lion,  in  a  ninre  dpgenetale  condition  than  iheir  forefaihcrs  wh-i 
acquired  oiii;i.-->illy  hi|;licr  mental  qualities  under  natural  selec 
lion.    Tin  ti-  uiu«t  surely  be  some  foundation  nf  imth  in  the 
» 1  111)  il'rcnd  tradition  of  the  till  <1  iii.m     .\rj:i,  if  such  be 
the  cn»e,  we  naturally  expect      hnd  si.inc  slrsy  r.iv'.s  with  in 
hetited  brains  of  greater  i..i|'-i'-".V  ih:in  thm  luc.ls,  -n  m,irc  dc 

I  sjenerale  circnmslances,  may  rccjuitc.  cxi^t  tqmviient  lo 

thii  m;\y  t  e  -^cen  in  Ihe  feeble  intellectuality  of  many  of  the 
iica^anu  uiil  lower  classes  among  the  civilised  nations  of  modern 
time?.    Yet  a  youth  bom  of  such  parenU,  if  educated,  often 

I  becomes  a  distiiiguisbed  philosopher,  h  is  well  known  that  if 
an  organ  ccasc*  10  perform  Its  faaetional  work  it  hu  a  ten^ 
dency  lo  deteriorate  and  ultimately  to  disappear  altogeiher. 
But  from  eiperience  wa  know  that  it  lakes  a  long  time  for  the 
effects  of  disine  to  become  manifest.  It  is  this  persistency  that 
accounts  for  a  number  of  rudimentary  organs,  still  to  be  met 
with  in  the  human  body,  whose  functional  activity  could  only 
have  been  exercised  ages  before  man  became  differcaliated  from 
ihe  lower  animals.  Such  facts  give  some  support  to  the  sog- 
gcstion,  previously  made,  that  philosophy,  as  such,  has  ao 
specially  localised  portion  in  the  br.tin.  Its  function  is  merely 
lo  dircvt  i'ic  i  Ofrcnf  nf  mcnla!  forces  already  existing. 

liu'.  .i.;:iu.,  Mr. \V,iI].Trc  v,\ii;uiir:tir  involve lie i^•umplion that 
th<.  iiri:m;i;'-^:i-  ily  l.iri;i-"  l>rain  ut  llu'  >.tv  \.\r  'i.ctn  C'-in«!r«c\»'d on 
tclcol  ij;ic.il  iir.nLi;.!c-.  fnr  llic  mjIi-       |  .-t- r -iI  ;ihi!ii-(i[thHin;,-  My 

opinion  is  that  ihc  greater  portion  ol  this  so  called  »urplu>age  is 
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ibe  organtc  repr«<enl«tiv*  of  theeQen;y  exi>ende(l  in  iheexercii* 
of  the  enormous  o  nplciity  of  hamaa  actions,  M  displayed  in 
ibe  aio«eaieiii«  <>r  hit  h-nly  and  in  ihe  •kilfnl  raanipdlatioTit 
aceetMry  to  the  manafActare  of  implementt,  w«ap  >ni,  clo'.hini;, 
ftc.  All  »oclj  actions  have  to  b«  represented  by  a  larg;r  bulk 
ofhrain  m»tter  than  i<  required  for  the  m>«  profound  philo 
■,o;.hic.il  s[.cculationv  The  kind  of  intellijjcnce  evinced  by 
lAv  iLjes.  h'>iAf  ver  In  V  their  fmiMoa  in  ihc  scale  of  civili»Ation 
may  1"--,  i-  ■iittt.rint  fi-jm,  ant  in: mi.sir.iMy  i^-eater  than,  that 
■nanifotetl  i>y  the  mob!  ■\  ]v,^ruc  1  of  the  lowf  r  .if.imal*.  To  me 
it  is  much  more  rational  :o  s  jjip  i>!c  that  the  li^vrl  iiajcnt  of  the 
large  brain  of  man  corropou'letl,  (>ixri  f>assu,  wtUi  that  of  his 
character isi ir  physical  attriHules,  more  especially  thoie  conse- 
quent on  t  e  iittainment  of  the  upright  pjsition.  That  these 
Hlribute*  were  acquired  excluMvely  thmu^h  \hc  instrameatality 
of  Ibe  cosmic  forces  was,  as  lUc  folla  *ini;  (]u  jiation  will  show, 
tlie  <^aioaef  M(.  Dwwia We  muit  remember  ihet  nearly 
ell  the  other  and  mere  imp  •rtent  dilfirranen  between  nwo  aod 

aeedrmiiMe  ere  manifettljr  eiltptWe  hi  their  aatere,  ted  relate. 
Iitelly  to  the  erect  |>(ielii«o  of  men ;  each  as  the  ttmctere  of  bU 
hand,  foot,  and  pelviii  the  cemtnre  of  his  spine,  aii<l  the  posi- 
tion of  hit  heed.*'  ("Dewent  of  Man,"  p.  149  )  Mr. 
Wallace,  however,  considers  the  feet  and  hands  of  man 
"as  difficulties  on  the  theory  of  natural  selection." 
"How,"  he  exclaims,  "can  we  conceive  that  early  man, 
ill  an  animal,  gained  anything  by  purely  erect  l>comotion  ? 
A-;;nm,  ihe  hand  of  min  cnnfain-;  Uient  capacitiei  and  piwers 
which  arc  unusetl  iv  =;:\v.ii;!  .,  :inii  must  have  been  even  less 
used  by  (Xllnfolithic  mm  .m  l  hu  -nil  ruder  pr-.?erc<<;or«.  [•  has 
all  the  appearance  of  an  ■-rfjAti  iirep  ired  for  (he  nf  civ.lis'd 
man,  and  one  which  wi,  ri-'inrr  l  to  rentier  civilmiion 
pwilHc  "  {"Natural  Sticciitin,'  198.;  iUit  hcK^  .i);:!!!!  tliis 
acute  '(lisci  ver  diverge-  iri'.u  hi-  fasoufile  Hy-^ath.  .ml  ir.lru- 
dncr>  A  '  hiijiicr  iniclli^jencc  "  !■)  bridge  over  Iti ,  ihlh  ,  iili  10-. 

We  have  now  reached  a  slaije  in  this  inquiry  wbca  a  auinbcr 
of  qaeitiolU  of  a  more  or  less  speculauve  character  fall  to  be 
coaiidered.  Od  the  supposition  that,  at  the  start,  the  evolution 
e(  Ihe  head  ef  nan  was  tynchnmom  with  the  hjghcr  develop 
BHit  ef  hi«  feasoniog  bcoltica,  it  »  bat  eateiat  lo  tik  where, 
when,  end  in  what  ^edte  ciren«Mlaaeet  th!>  lemacfcefale  ooali- 
tbn  took  ptace.  I  weald  oett  however,  be  jmtilied  in  taking 
up  your  ti-ne  now  in  diseenSnj  theie  aaesiions  in  detail  3  not 
because  t  think  the  materia)*  for  their  tolaibn  are  unaltainablev 
but  because,  in  ihc  present  slate  of  our  knowledge,  ibey  are  too 
conjectural  to  be  ol  scientific  value.  In  the  dun  retrospective 
vista  which  veils  these  materials  from  our  cognisance  I  can  only 
iee  a  few  faint  landmarks.  All  the  osseous  remains  of  man 
wh'ch  have  hitherto  been  collected  and  e'cnmin^rl  p-iint  'a  'he 
'■ic  lljit,  during  the  larger  portion  ol  the  [u.^-crrury  jierio  !.  if 
not,  indeed,  frfim  if'!  very  commencement,  he  h  vd  already  ac- 
quired his  hnniin  ch.i-acteristics.  Thi-  ncner.jlitation  ai  once 
throws  us  ba  >.  the  lerl'try  peril  i  in  <nir  *e:irch  for  man'^ 
^aily  ;ij i;ie,irancc  in  l',iiri>i;iC.  .Vnulhcr  fact— tiis-lii-cii  l>v  .in 
analysi'i  of  hi5i  present  C'-ir(M>re:il  structure — is  that,  diuinija 
cenain  phase  of  Im  previous  ccisicncr,  he  pasNC'l  lhri>UL;h  a 
stage  when  his  iiaiU-,  lii.c  ;hu»e  of  ihs  prcscot  a.ilhiopo;d  .ipcs, 
were  adapted  for  an  arboreal  life.  We  have  therefore  to  look 
for  the  causes  which  brought  about  the  separation  of  roan  from 
hi*  qnadfiMMHiow  cengeners,  and  entailed  00  hiwuwfae  Icant- 
forawtioB  tn  hhferai  and  babtta,  in  the  phyeleal  anodaioni  that 
would  soperecoe  00  a  dieace  ben  e  wern  to  «  eold  climate, 
la  the  gradul  lowerlac  ef  the  teaiMiabiie  ef  the  nbiropical 
climate  which  prevailed  in  Central  KlHOpe  and  the  correspond- 
ing parts  of  Asii  during  the  Miocene  and  Pliocene  periods,  and 
which  culminated  in  the  great  Ice  age,  together  wiib  the  con- 
current changes  in  the  dutribation  of  land,  seas,  andoNMn- 
isins,  we  have  the  most  profaeble  explanation  of  these  causes. 
^Miethcf  man  fonook  his  arboreal  habits  and  took  to 
the  plains  from  overcrowding  of  his  own  specie?  in  «e.irch 
pf  different  kinh  of  fool,  hcfnre  this  cold  period  .suh 
Jected  hmi  to  ii»  inlen^r-'-,-  -  ivcr>e  circiimstanct- s,  ii  wnuld 
he  idle  for  tnt  to  olV  1  .ni  ipinion.  Equ:\lly  conjectural 
would  it  he  to  in  piirc  into  !)ie  enact  ci;ciiin>t.mccs  which  le.i 
hici  to  .icpend  exclusively  on  his  posterior  Imbs  for  lucom  ulion. 

Duiing  thii  eii  ly  and  Irnnsitional  jieiiod  in  man's  c.ircer  there 
Wis  no  rCKim  for  ethics.  .\Ii>;ht  was  rij;lil,  wlictlier  i;  emaii.atdd 
from  the  strength  o(  the  aru),  the  skill  ol  the  hand,  oj  the  cun- 
■l^Bof  the  brain.  Life  and  death  combats  would  decide  the 
Mteoftnaoy  compel iog  races.    The  weak  would  saccuinb  (o 
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the  strong,  and  ultimately  tbetc  would  survive  only  such  as 
could  hokl  their  own  by  fltt4ht,  sirm^th,  agility,  or  skill,  just  as 
we  find  among  the  races  of  man  at  ihc  pre^tent  day. 

In  summing  up  these  somewhat  dt-cnriive observations,  lei  me 
just  empha«i»e  the  main  points  h(  ;he  iir^ument.  With  the 
attninmrnl  of  the  erect  position,  and  Ihe  consequent  specialisa- 
tiirn  of  hi .  iinilis  i;fo  l;;itirU  and  feet,  man  cn'cre<l  on  a  new 
phase ot  exi-tencc  With  the  Ivfinfage  of  mampiilitive  or(»«ns 
and  a  progies»ive  'Tain  he  l>ef  inie  ! ! xhi?  uifiiem,  n  l  ^ti  iually 
developed  a  caps  city  to  iHiiU-rsi.nnil  and  iitilis.-  t^.-  furc^-*  of 
nature.  .As  ,1  h.indicMlt-maii  he  f.i-i.ioncil  tool  ariil  iv..-a[M>ns, 
with  the  ^ktliui  use  of  which  be  got  ilic  ui4  ti i)  ,ntr  all  other 
animals.  With  a  knowledge  of  the  uses  of  fire,  the  art  of  cook- 
ing his  fotxl,  and  the  power  of  fal>ricating  materials  for  clothing 
hi^  body,  he  accommodated  faiiRselflo  (be  vicissitudes  ofcUnMlCi 
and  so  greatly  extended  bi^  habitable  area  on  the  globe;  As 
agea  rolled  on  be  aeeuoialated  UKMeend  mere  of  the  scetcis  ef 
natnre,  and  every  tech  edditkm  widened  the  basil  for  farther 
discoveries.  Thus  coameflced  the  grandest  revolnlioa  the 
organic  world  has  ever  nndeiEOlie — a  revolniion  which  cnlml* 
nated  in  the  tiansfotmatioo  of  a  brute  int<i  civilised  maib  Dur- 
ing; this  long  transitional  period  mankind  enconntcied  many 
difTiculiies,  perhaps  the  most  formtdabte  being  dne  to  tbe  inler 
necine  straggles  of  inimical  metaberi  of  their  own  species.  In 
these  circnmalances  the  cosmic  processes,  formerly  alt-powerful 
so  long  as  they  acted  only  through  the  consiiliiiion  of  the 
individual,  were  of  less  potency  t^in  the  acquired  in:;ent]i»y 
and  aptitude  of  man  himself.  Hence  I  .  il  CDin' .m.i; ion< 
for  the  proteetion  of  c<immr>n  interests  [..ecatiie  necessary, 
and  with  the  rise  of  vucird  iir(;anis.i|ions  the  v.i'e-y  of  the  In- 
tlividiial  In  came  iiicrj^cd  in  thai  ol  the-  c  pnirniinity.  The 
fee  ijjnitnn  of  ihe  priiict|ile  o(  the  division  laii-nir  laid  the 
foumia' i-jns  of  sul'se.  jLitr.t  nalionalitie«,  art',  niul  nciciices.  Co- 
inci  lent  Willi  it;c  ii-<!  of  -uch  institutions  sprung;  up  the  germs 
of  orilcr,  Uw,  ami  etbjc*.  The  progreia  ol  humanity  on  these 
nov( I  lines  was  slow,  but  in  the  main  steadily  epwasds.  No 
doubt  the  advanced  centres  of  the  varions  cinti«ations  would 
osciilati^  as  thn  still  do,  from  one  region  to  enother,  eeenrJieg 
as  sosae  aew  dkeovery  gave  a  prepooderence  of  skill  lo  one 
race  over  fti  opponents.  Thus  the  civilised  worhl  of  modem 
tiews  ceme  to  be  fashioned,  the  ootcome  of  which  has  been  (he 
creation  of  a  s^pccial  code  of  fecial  end  moral  lews  for  the  pro- 
lection  and  guidance  of  humaaily.  Obedirnee  to  its  liehcHts  is 
virtue,  and  this,  to  use  the  reeeot  words  of  a  profound  thinker, 
"  involves  a  course  of  oondect  which  in  all  respects  is  oppo:  ed 
to  that  which  leads  to  success  in  the  cosmic  strn(;i^le  for  cxi-icnce. 
In  place  of  ruthless  self  asserii'm  it  demintN  .clf  c-iraini  ;  in 
place  of  thrust in-^  .Ktdc  or  treading  down  all  conij  rt;ior«.  <■  re- 
quires that  the  individual  shall  not  merely  respect  Init  sh-ill  helf) 
}:\<i.  feH'iwi  ;  its  inllucr.ce  is  f!ircc!cd,  n  it  so  imicii  to  lln-  sur 
vival  of  the  fittest,  as  to  the  liltiin;  of  as  mar.y  as  pjossd  le  to 
suivise,  I'  re]iLid:ales  the  (;l.idialorial  theory  of  cxi-ience.  It 
demands  that  c.ith  ni.in  who  enters  into  the  cnj.iyir.ent  of  die 
ailvanlagc^  uf  a  polity  i>hAU  be  oiiridfui  of  hi»  debt  lo  tljO»e  who 
have  laboriously  constructed  it,  and  shall  take  heed  that  nn  act 
uf  hi»  weakens  the  fabric  in  which  he  has  been  permitted  to  live. 
Laws  and  moral  precepts  are  directed  to  the  end  of  curbing  the 
cosmic  process  and  remiDding  the  individaai  of  his  duly  to  the 
conmniMty»to  the  prolcetioB  end  influence  of  which  he  owes, 
if  not  cslsleBee  hMtf,  et  least  (he  life  of  something  belter  than 
abntalieeagcw"  (Hnaley.  on  " Evolntkm  and  Ethics,"  p.  33.; 

These  humble  remarks  will  convey  to  your  mind  some  iilea  of 
the  scientific  interest  and  profoimd  human  sympathies  evoked  by 
(he  far-reaching  prublcms  which  fall  to  be  discussed  in  this  src- 
lion.  Contrasting  the  present  state  of  anthropological  science 
with  its  position  some  thirty  or  forty  years  ago,  we  can  only 
marvel  at  the  thorov^jhrics?  of  the  cbane;e  that  has  taVen  jibee  in 
leeOWOf  its  doctrines.  Now  m.ii;'s  ittiiiien  e  ai'.'i'juity  :-  ac 
cepted  by  a  v«i5t  tiiajority  of  the  most  thonj^htful  men,  and  his 
place  in  na'tire,  as  a  derivaiive  animal  .it  the  head  of  the  c^reat 
chair;  of  liV,  ajipeal.s  for  eljcidation  to  all  ^cie;:ce^  and  10  all 
lecitimalc  methods  of  rrseaieh.  Hut  among  the  joyful  ['.e.iRlof 
this  triumphal  march,  we -still  hear  some  discordant  notes — notes, 
however,  \i  hicli  seem  to  me  tu  die  with  their  echoes,  and  to 
have  as  link-  etTect  or.  scientific  progress  *4  the  whistling 
uf  an  idle  wind.  For  my  ovi  ri  part  I  cannot  believe  that  a  science 
which  i.tk*  in  the  spirit  of  ttulh  lo  liacethe  mysteries  of  human 
life  and  civilisation  (o  their  primary  rootlet*,  a  nence  which 
aims  at  purging  our  beliefs  ol  su{>erstitiou«  figmeuis  gcr.eraled 
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to  dsys  «ben  tcieniific  met  hods  were  too  feeble  to  espote  the 
erron  on  «hich  ihl^  were  founded,  a  science  which  remindt  nt 
in  a  iho'jtaod  wajw  tkkt  »acce«*  in  life  depends  on  a  correct 
kaovledg^oftbeeonnic  foKca  arond  iif^  t:aa  be  oppoetd  to 
tbe  Ufhat  aad  nott  duiUe  iatcrens  of  bamaaity. 


LETTERS  TO  THE  EDITOR. 

(  74*  SJilJr  doti  nat  k«lJ  kimttlf  mpoisibU  for  o^inioni  ix- 
prtutd  hy  kit  t»rrnf*»dtntt .     Ntitktr  can  ht  undtrlakt 
t»  rttmrm,      It  ttrrttPcitd  vitk  tkt  writtrt  of,  rtjicttd 
mdrnttstriftt  inttmdtd for  Ikii  #r  any  ttktr  fMrt«f  (IatVIIB.  ' 
matitt  if /aim  tf  amanfmmu  tammmtuetiUmi.} 

Tbe  Tbievlaf  of  Atsjrrian  Antlquitica. 

I  HAD  hoped  that  the  Brilich  Ma  mm  slander  case,  which 
«M decMfld  B  ftv  ««tka  ifo  at  the  n>i;li  Court  of  Ju«ice,  io 
n^afd  t«  tbe  cahmaicB  wbkh  wcie  ciiciilatcd  •gaint  me, 
wooM  Inm  Mtcoeed  then  and  for  cvermjr  woofd-be  octnctoni ; 
bat  tbe  rc»tew  of  the  trial  which  appmrid  in  ihc  imiirrtiioti  of 
Nature  of  the  lOlh  alt,  indicates  that  niisreprcicntations  are 
Still  rife(  IbooKh  au  Epglith  Court  of  Justice  bat  alicady  tified 
tbe  OHUter,  and  gave  ha  verdict  in  my  farour. 

2.  I  mnM  answer  y<jur  allrgaiiont  one  by  omi  and  I  atk 
yOS  OB  public  kiroun  U  Io  be  IO  gOOd  ai  tO  iBMft  fliy  feptyfai  the 
next  iMue  «f  Nai  lrk. 

3.  In  the  fir^l  place,  ymi  ^ay  "  V\>  tiavc  ii  ii  ti  frTrui  to  the 
ca*i:  eitliiT,  as  we  had  h'>]  that  sorr.c  action  in  the  public 
in^r  rci  would  have  been  i  il  rn  1  y  ihe  trustees  of  the  liriti-'h 
Mmeom,  which  wonid  l;a\c  c.itr  til  ilir:  matter  a  Htnqc  further. 
For  thi-  acuori  howcvci  we  have  waiud  in  v.iir 

4  The  above  remark  plniidy  >ho»5  iliai  you  are  not  Awarc 
that  I  batW  been  a|i|icalir}^  fur  u  mc  time  past  to  the  trustees 
for  a  Court  of  Ir.nuiry  into  the  allrfied  rubbery  of  public 
properly,  hut  the  litili  h  Museum  cscoative  authorities  per- 
•iaicd  in  rcfu>in)>  ii.  If  you  refer  to  the  fomrih  day'*  ttial, 
reported  oMaerely  in  tKe  daily  jownab,  Toa  will  aea  that  I  was 
the  one  who  felt  a);^ricv(d  that  the  alwicd  nhbciy  of  anii- 
oaities  w  as  not  inquired  into.  The  Judge  was  noai  ciplicit  on 
tnit  point,  and  remarked  tbat  in  conseqaenceof  my  iCfyresenta- 
tioBt  having  been  ignored  by  the  Briii>h  Mnteom  authcrrities  I 
was  jnslified  In  hringinc  my  ca«e  before  a  Law  Court. 

5.  Then  yon  say,  "  From  the  evidence  elicited  at  the  trial  it 
appeared  thai  soonafur  Mr.  Kauam  began  to  die  in  Baby- 
lOBta,  cnllectinn«  of  lablctv  found  their  way  into  tne  London 
maikei,  iitil  ilic.c  were  bought  by  the  Hriiisb  Mbmboi  for  con- 
sideraMe  sums  "f  nv  n»-y."    (  7'ini     July  i.) 

6  lletc  you  are  adverting  to  a  vngiii-  eMdence  which  was 
not  es' il>Ii^(ir»l  in  (■finrl  ;  ai  d  if  I  had  Sicen  caUed  upon  to 
Contn>vcrt  1'.  1  cmild  have  yhown  ihin  and  there  ihc  fallacy 
of  il.  eein'^rS.  it  iVo  Itiiii-h  Miivruin  acquired  by  purchase, 
through  Ihtr  r  Mi,  (I'-nr^v-  ^r..i  h,  Iiali)lonian  antiquities  five 
ycari  lieliiii:  I  commenced  woik  in  Souihein  MeM)|i.)iaroia.  A»a  I 
matter  of  faci,  such  antiquities  have  been  obtainable  from  Ar- 
menian and  Jewiih  dcakrrs  long  beforethc  truiteesof  the  Britiih 
Mttkcum  ever  tboogbt  of  conducting  rescarchca  in  those  pant.  I 
Even  I,  myself,  purehaicd  a  collection  of  taUett  at  Baghdad 
for  tbe  Bfiliib  Musean  in  1877,  lone  befote  I  eomaeneed 
work  there,  aad  tbat  was  by  iattraction  from  tbe  MuMam 
BBthorilles. 

7.  Further  on  you  state,  "  Now  a»  no  other  excavations  were 

being  carried  on  except  by  the  Iiritivh  (iovemmem,  and  .is  the 
internal  evidence  of  the  tablet-  r,  .!ic.>ted  ih.-kt  those  they 
received  from  Mr.  Kassam  n>  llic  revull  of  his  works  and  Ihoie 
which  they  ponshased  h.nl  t>u-  s.mic  oii);in.  it  was  natural  ihat 
the  public  dc;.artment  -bouKl  l-i|;in  lo  .;row  utie^-.y.  And  (bis 
fcelin,;  b--'i-:uiii-  n  i  when  it        I(il;imI  ih.ii  ;hc  t.iblcis  pur- 

chased were  of  much  j^reater  value  archseoiugically  and  bis-  ; 
toncally  tbun  those  which  arrived  at  the  Briiidi  Maseoa  inwi 
Mr.  Kassani 

8.  The  whiile  t>!  the  above  asserlteui  ate  contrary  to  known 
f,icl!i  and  the  evidence  which  »a»  adduced  Ixforc  the  Court. 
Excavation!!  hy  the  Arabs  have  been  carrietl  on  in  Ilaliylonia 
from  time  immemorial,  and  as  tbe  land  bclon)^  to  subjects  of  | 
the  Sultan,  an  I  not  to  Ihe  British  Government,  I  do  not  know 
by  what  li^'ht  you  think  that  the  British  Museum  can  prevent 
othen  from  digt;in<  aad  from  selling  what  thqr  can  find  to 
wiiom«oever  they  choose 

9.  \-  ''I  tiii  ■•;...!:).  >!<-;att  meat"  becoming  uneasy,  it  is 


i 


difficult  to  anderitaod  when  and  bow  such  an  oaeasioe«s  beipaa 
and  what  caused  it.  I  was  always  on  intimate  arwl  frictxtly 
tetmi,  as  oar  correspondence  shows,  with  tbe  late  Dr.  Dircb, 
the  head  of  the  Department  of  .X ■•.Syrian  and  Ha>>\ Ionian  AMi- 
quilies,  until  he  died  in  iSSj,  or  three  yeaii  after  my  exploc^ 
til  n<  ctased  ;  and  I  wan  3]-o  m  c  n.'innt  communication  with 
the  then  f'rircipal  Librarian,  Mr.  bun  i,  until  be  rr«ii:ne<i  m 
iSSS,  or  six  years  after  (lie  stM|,|..i^c  id  the  Kriliih  Musetim 
■*  iks  in  iJaliylonii  :  and  ntnhvr  he  nor  I>r.  Uirch  cscr  made 
any  C' >iii{'Iaini  to  ine  t'luchiog  the  alleged  robbery  of  public 
proptrty,  though  I  w.t',  the  OCly  pcnOB  WbO  OOald  bav*  IBbCB 
cogniiance  of  the  matter. 

10.  Then  yon  i;o  on  to  asfcrt  that  the  ftieling  of  ntaesai- 
ness  became  stronger  when  it  was  fovnd  that  the  tablets  pass- 
chatcd  were  of  much  greater  valmeb  BMfaiBolov;icatly  and  b» 
torically,  than  those  sent  by  mei,  I  axa  aestamly  sarpriacd  al 
this  remark,  leeiwg  that  bo  public  ioqwiry  ever  took  place  fc> 
gardiac  the  valae  of  my  discoveries. 

It.  Then  you  go  on  to  say,  "  Speaking  broadly,  it  secaaa 
from  the  evidence  that  Mr.  Ra'<sani  sent  home  134,000  pt«esa 
of  inscritfd  cfay  from  Babvlonia,  and  of  these  more  iJmS 
125. coo  arc  what  Sir  Henry  Rawlio»on,  Mr.  Mauode  Thorop- 
son,  and  Dr.  Wallis  Budge  style 'rubbish.'  (StjttMrJ,  ]aac  yy. 
Timet,  July  1  This  fCpseMBtcd  the  direct  return  fir  ili-r  out- 
l\y.  W  li.Tti^id  j;o  wrone  we  cannot  say,  but  the  out'iJcr  will 
eciMitsK  think  iha'  som-.-ihing  did  go  v*rong  in  this  ir.ai'tr." 

12.  Here  ,^s;iin  yrm  :ire  nsscrtinj;  what  is  contrary  '.o  f.icis,  as 
it  i»  known  all  ovei  Imj^  •■  .nt  I  .iin  the  di  coveret  of  S  pjiara 
nr  Srphervatm.  and  m:i:iy  temples  .inil  palaces  in  .\ssyiia  nod 
Il.-i'm)  •ni.i,  from  wlicrc  I  sent  to  the  liir.ish  .Nlu-eum  manyvalu- 
.tViIl-  cUeitj'ins  :  itid  the  134. 000  (ragtneniv  »crc  ^larl  and 
parcc!  of  them  \  uu  seem  to  have  overlooked  the  tii  lence  of 
one  4)f  the  best  .K  syrtan  scholars  who  u  the  senior  assistant  IB 
tbe  department  o(  Qabylootan  and  Assyrian  antiquities  at  iIm 
British  Museum,  as  to  the  value  of  tbe  fragment*. 
I     ij.  In  regard  to  Sir  Henry  RawlinMm's  sa)ing  that  tbe  fraf* 

Iments  belonging  to  a  certain  collection  being  "tubbisb,"  it  n 
emiaiBly  nmit  atartliiii^  At  yoa  do  aot  iqr  where  this  iafoatmar 
tioa  was  obtaiaed  mnn,  I  tahe  it  far  mated  that  it  was  aap- 
nlied  from  the  Britiih  MBMBOk  Sir  MeBiy  Rawliosoa  imbM 
I  batm  hem  tbe  very  first  oma  to  eondema  aw  if  I  had  aBoweil 
any  of  the  fragments  to  he  ihrowB  away,  seeing  thai  a  metie 
pMtiele  might  fit  a  broken  tablet  aad  complete  aa  impmtaut 
text. 

14.  Further  on  yoa  state  that  "The  information  which  ha 
gathered  on  all  thc-c  points  he  sent  home  to  the  Brjtish  .Museum 
in  the  form  of  rei'orts,  one  of  the  re  ults  ol  which  was  the  dis 
missal  of  the  native  aj^ent.  On  two  subsequent  (Kcasions  I>f. 
budge  viMled  A.syrt.i  an  I  fl.ilivlot.i  i,  .iiid  c.'.i  !■  i  on  eicca' 
vaii  >ni  for  the  inisiees,  and  he  .ic'iuire  i  suiiic  tliou^ands  of 
tablets. " 

15,  It  is  very  extraordin.iry  lhat  the  nfTicl.tl  ic(  or;  you  'luole 
above  was  withheld  Uy  the  Unti^h  M.ist-uiii  authofi.urs  Irom 
licing  priiduccd  in  Court  a<  .1  piivdeg' d  liocument,  Ixrcausc  it 
containi'd  matters  sshich  would  be  prejudicial  to  the  puldic  ser- 
vice, and  yet  a  |>.irt  of  iit>  cuntcnis  is  now  revealed  in  .NAritRK. 

§6.  In  continuation  of  Ihe  above  rrnarks  you  go  on  to  say^ 
"  Il  will  easily  be  guessed  thsl  from  first  to  last  a  very  coBsidei^ 
able  sum  of  pablic  money,  .nmoiuning  lo  Maa  of  ihoaaaBda  of 
pounds,  baa  thus  been  spent  upon  cscavatioat  hi  Assyria  and 
Babyluaia,  asd  the  qoeslioa  natnmlly  aiiaes  Has  this  Booa* 
been  spent  jndteionsly,  aad  has  the  natioa  obtaiaed  what  it  had 
a  right  to  expect  IB  retnra  for  its  money  ?  " 

17  I  have  BO  hesilatioe,  in  answer  to  the  above  remasli,  to 
say  tbat  my  greatest  desire  is  that  the  public  thouU  imiil  upon 
.in  open  Court  of  Inquiry  into  the  manner  the  British  Musenm 
cTccu;is-e  authorities  have  carried  on  lately  their  .\ssyrian  and 
ll.ilis  1  iii..in  aicha'olr»gical  reseaichrv,  and  finil  out  whether 
the  en'^rmous  amount  was  s]>ent  "judiciously  "  by  the  dilTcrent 
agen's  ihrv  base  oniplojcd. 

iH  \  '  u  further  say,  "  .Sales  at  aucti'ins  have  icvcalc  1  the 
fad  iti.Tt  sundry  gentlemen  had  liccn  iible  lo  acq  iitr  \-syrun 
slaos  from  the  pa!ace4  of  .\-syiian  kin;-;,  and  as  the  cucasa- 
tions  were  carried  on  by  ;hc  Ii  neinim  ii'  11  :.s  riifhcult  to 
account  for  this  fact.  l  lic  public  ha*  a  n.;lit  to  know  h  .w 
properly  of  this  nature  came  into  private  bands,  and  tbe  qaes' 
tioii  must  be  asked  until  il  il  satisfacloi  ily  answered.  Tbe 
natter  cannot  be  allowed  to  rest  where  it  i'.  " 

1^.  I  do  not  know  what  you  meao  by  "  .\ssyrian  slabs" 
haviQg  been  acquired  by  purchase,  as  1  know  of  no  such  sate 
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having  taken  place  in  EnglAtxl  ur  eUewiiere.  i  iktu  Uie  ••niy 
explorer,  aficr  M.  HjIU  and  Sir  Henry  I.ayard,  who  discovered 
"  Afi^yriai)  *l»h«,"  or  rflii-f-i,  hut  'hat  wa%  ihir'v-eighl 
years  agn  ;  ,xri;l  .i»  ih-rc  li:iv(_-  tjt-rn  in  si-'nliil  itt-il  sl.i'i>ilt&- 
Co»er«<l  in  lit  ijiun.j.,  it  i->  Jiiiiiiili  lu  Ikiia*  win:  wt>j  be  under- 
tlDOd  by  such  an  assertion.  I  do  certainly  ai;ree  with  you  thai 
the  niattcr  ought  n^t  to  be  allowed  to  rest,  but  ihit  the  public 
■hoald  fniitt  ihmii  •  thoroii{h  cnnimaiiaQ  into  the  matter. 

aa.  Ta  oomlinloa,  I  nntl  touch  apoo  one  more  point,  whieli 
appeaved  near  the  ewl  of  the  critiosa  under  diwnisHHii  about 
iM  dtttjr  of  trahlle  temnit  lo  their  supcriura.  Voa  $ay, 
"  With  the  terror  of  the  decision  in  this  one  before  ihem, 
-ill  meinliers  of  the  poblic  service  will  be  in  dutj  hooad  to  c<>ii- 
•idcr  wlwtber  Ibey  are  able  to  afford  the  expense*  of  an  action 
at  law,  and  the  enoraon)  co»i«  which  follow  in  itstiaia,  befbte 
ihey  report  unpleasant  truths  to  their  superiors." 

21.  Is  wilt  t>e  indeed  a  sad  day  for  an  old  public  servant, 
who  has  spent  the  best  pari  of  his  life  in  the  service  of  his 
adopted  country,  and  held  with  undiminished  cnnhdcnce  import- 
.%r»:  appoinlmcnis  of  liu>t  under  the  Crown,  to  be  debarred  from 
o'ltainin^  justice  elsewhere  when  it  is  denied  him  iiy  the  depart- 
ment under  which  he  servcil  with  honour,  credit,  .ind  succesi 
(or  many  a  y;ar.  w  1  ti  In  -  character  is  nOjiUtifiai'Iy  assailed. 

6  Gloucester  \V.il.i,  i^triiKs^fon,  W  II  K%<;sam 

(We  arc  much  surprised  thai  Mr.  ICi-iiin  Ini  Mki-iu  oji  a(;j.;lc 
as  personal  t  i  himself,  as  we  dealt  witti  \\\:-  li".  t:s  in  question 
only  from  a  public  point  of  view,  and  Ihcy  mit^lu  h.tvc  happened, 
we  ■oppasoi  if  Mr.  Rtiaam  bad  never  cxiMed. 

Wa  maha  the  lallowiag  eoainicata  on  loaw  of  his  paia- 

Ainr.  4.  We  were  ix>t  aware  that  Mr.  Ramm  had  been 

Tppcaling  for  Court  of  Incjuiry.  Tticre  is  no  doubt  th.il  c.iuse 
has  been  shown  for  a  Treasury  inmiiry  in  the  intercuts  of  the 
pobiic  and  future  erploren,  and  we  hope  it  will  be  pressed  fur, 

/Wa.  6.  It  was  no  part  of  oar  duty  to  lift  the  evidence. 
The  point  is  thit  evidence  wa*  s^ivtn  (see  r^il  MtU  Gttetu, 
June  30).  Did  not  the  British  .Museum  accountant  go  into 
ihe  wiincss-')ox  to  state  the  amounts  paid  for  tablets?  and 
was  not  (he  evidence  dispensed  with  because  Dr.  Budge'a 
"  vague  "  evidence  was  accepted  as  ^uflicient  ? 

/Vi'vj;.  7  ,in.i  S.  We  referred  to  the  evidence  given  in  Courl. 
What  cUe  coul  1  we  do.*  It  wns  nr»t  dispro»e<l  in  Court,  or  we 
shoold  have  said  so. 

/'jra  I).  This  is  a  sia'cnifi-  .si'ii  which  only  the  Truitees  of 
the  iiritisti  .Museum  car.  <\r.:\\.  We,  of  course,  an  bovnd  to 
accept  Mr.  Kassam's  statemcat  a^  he  makes  it. 

Ptura.  to.  We  do  not  <|mte  seize  the  point  of  Mr.  RaiMUa's 
remark  here.  The  statement  aa  to  ihc  greater  vsIim  of  the 
isblets  imtf  received  from  htm  was  aaie  by  the  defendant ;  U  U 
not  ooesL 

Parat.it  and  1 3.  We  can  only  repeat  that  the  pabtieia  nucrcited 
in  knowing  that  of  134.003  pieces  of  Inscribed  clay  sent  home 

(roiB  Babylonia  — it  really  docs  not  matter  by  whom,  l25,<X>o 
have  been  termed  ruhliish  hy  Sir  It.  KnwliaSDB  one  ot  the 
Iranees,  the  principal  librarian,  and  the  present  keeper  of 
the  eolleetiaa.   It  was  not  ncccs^sary  to  refer  lo  any  snborainate 

odcial,  or  to  p^iin*  out  Ihe  singular  fact  that  he  gave  evidence 
eontiary  to  th.at  of  three  of  his  official  .superiors. 

/\i>a.  1  W^'  q  iiie  aijrije  that  it  is  most  stnrtlinn  to  hear 
ihaf,  in  ^1  H  iry  Ka<vlinson%  opinion,  so  much  of  wh;>' 
Mr.  R.iisaia  -iant  h  >mc  was  ral>bi*h.  We  presume  that  Mr. 
l\.iv-a  1,  was  startled  when  Sir  Henry  Rawlinson's  depisilion 
wai  read  in  Court  ;  iha:  li  the  reason,  perhaps,  that  he  forgot 
it,  as  he  appears  lo  have  done. 

Piif"!!.  15.  L)r.  HudjjeV  retiorls  could  not  be  rpvoalnl  Isy 

because  WC   do  n'>l    pos   1--.   r:'.,.ii,  ,  hiVi-    r:,_--..jr  ■,li;ltl 

All  the  facti  i"atcd  were  giveii  iu  evidence  lo  wiiiLii  .iiuiic  »e 
pnfiesaed  to  refer. 

/bra.  17.  Hrre  we  cordially  agree  with  Mr.  Ka<>sam  -,  as 
bcbfe Slated,  n  1 1-  >;>iaiao  a  Treasviy  inqniry  iaio  the  ex- 
peoditaie  of  liic  ,>^inic  fands  on,  and  the  method  of  earrjine 
cseavatioiu  in  the  rccion  In  quaiien  since,  lay,  tli4^ 
iS  moat  desirable. 

Piiras,  \%  a>i  I  19.  The  article  was  not  written  by  an  expCft» 
sod  perhaps  the  word  "bas  rclici"  would  have  been  better 
tban  "ilab. "  there  i*  no  doubt  about  what  we  mean. 

Murray's  "Handbook  to  Dorsetshire"  informs  us  th-it  at 
Canlord  Hall  "  a  gallery  eooaeetcd  with  the  boase  by  a  cloister 
n  devoted  lo  a  series  Of  Assyrian  sculptures  lMOii(ht  fna 
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Njoeveh.  '  I  ncic  sculptures — not  to  call  them  slabs— are  de- 
scribed at  "  w  nijed  lions  arid  bulls,  bis  reliefs,  &;  ,  similar  to 
those  in  the  British  Museum  "  Now,  if  there  are  many  sach 
galleries  in  F.njiand,  and  the  objeets  were  ob;ainc<l  at  a  low 
uricc,  the  sth^le  question  of  excavatioa  at  the  public  expense 
n  cassad.— Bo.  NATUtc] 

Bishop'a  BiBf. 

Bistiop  s  Ri.SG  itill  continaet  vetycon^picuou?  about  sunset 
more  so  than  it  was  for  a  long  time  previous  t  >  last  N'oveinber, 
though  no;  »■>  much  so  as  at  the  en  1  of  i&.Sj.  It  is  evident 
there  must  have  been  an  addition  of  some  kin  1  to  the  dust  of 
tn!r  ntmf>sphere  last  November,  a  CKt- i  Ifrablc  part  of  which 
)--t  r-jnuins.  The  light-coloured  <l  i ■  w:  -  n  rcippearc  I  f  iinly 
alter  the  dale  (  Ar>-il  to>  of  my  letter  (p.  5S2;,  but  have  now 
entirely  diiapi>tr;vir  I  .i>;.aiii  I  have  not  seen  ihem  since  July  ao) ; 
the  texture  of  tlie  sity  in  the  rin^  beinj  perfectly  smooth  lately. 
I  have  not  seen  any  o'her  peculiar  sunset  phenomena  of  late, 
though  Sehor  Arcimis  (Director  of  the  M  ?icoriilo,jicat  Institute) 
tells  ine  the  sunsets  are  very  brilliant  at  Madrid.  He  nys  he 
is  satisfied  that  Bishop's  Kin.;  did  n^t  exist  in  Spain  before  the 
Krakatoa  eruption  ;  and  he  agrees  with  SM  thai  it  has  never 
since  entirely  disappeared  about  miuet. 

Sonderiand,  September  11.  T.  W.  BACmiOVai. 

Bpriag  and  Aatnmn  of  1393. 

A  [leddiarities  of  this  teason  are  receiving  attention  in 
your  the  foNowing  notes  of  ihini;<  in  this  part  of  England 
mM  pcriiaps  inlereet  some  of  your  readers. 

Oe  Ma>«h  15  the  following  (lowers  were  in  bloom  :— . 

Adoxa-  H  iiel  (nearly  over). 

Golden  Saxifrage.  l.arcb. 

S[>eedwe|i.  Celanline. 

WoDd  Soirel.  Cuckoo  tl  jwer. 

Snowdrop.  Star- wort. 

Crociu  (nearly  over).  Broom. 

Crap  •  Viy.Tcintb.  I'each. 

Wo. 1(1  a;i<jnioae.  f  r  losebcrry. 

I'rimrose.  Currant. 

Violet  (the  white,  aeady  Willow  (neatly  met\. 

over).  Cherry. 

.\\  the  simc  date,  the  elm  had  bicn  in  fl  .*er  for  weeks  ;"lhe 
ash  WIS  in  full  bud  ;  one  or  two  sycamiire<  in  leaf ;  chestnut*  in 
early  leaf,  and  showing  flower  buti*.  Thehcliborc  ha  I  been  out 
long  agf> ;  hyaclnihi  were  b;',;innini;  ti>  fl  iwer  ;  a  few  pear  buds 
had  burst  ;  Ih;  elm;  and  hawthorns  had  shown  ;^cen  lOraaveial 
day.    Butterflies  had  been  «?en  for  several  .hvs. 

The  early  Ileal  did  not,  I  ^r,;        i.iir  ■;iri:-,-  'li.vcr-.. 

I  saw  scarcely  anythiog  ihisye^r  of  two  of  our  wali-plants  «hich 
are  usually  abandant— :he  Av^j  sur«j  and  the  SaietfivgK 

IriJoilyUli;. 

On  .M.ulIi  z~  tduebelli  were  fouo  1  in  fljwer. 
The  stale  ui  ihin^s  now  on  Siptcm'itfr  12  is  as  curious. 
The  wil<l  roics  r<oth  A'.'jo  tattiiia  and  arvatsit)  are  arain 
flowering  in  the  hedges — in  some  ca«es  in  «rcat  profusion  ;  there 
'  are  now,  or  a  few  days  ago  have  been,  in  blossom  the  following: 
Apple.  Glastonbury  thorn. 

Pear  lvir;i 

I Holly.  Wild  strawberry. 

Baheris  Dxrwini.  Djg  violets. 

Rhododendron. 

-Some  <if  iIm  .luuimn  rt  iwcrs  appear  to  me  lo  h.tvi  .  i::  rtd 
I  from  the  btat  ,in.l,  perhaps  the  drought.  I  hive  n  •  ^'lh  ilie 
I  Sfiiranlhf,  ati'U'r.n.i'^  ,  .is  :  1  ly  .  iI'j  .abuTid.Tnt  '■.-r.-  ■  irid  the 
'  CuUhuum  <ti4!umHis  e  has  !«en  Lirl's-  abun  lun.  Ujait  usual, 
;  Some  garden  bulbs  have  probi'dy  suli'irrd  in  ".he  .same  way. 

I  may  add  that  wai;«  have  b;co  in  extraordinary  nuutberi  ; 
!  an  i  that  we  have  foiiod  two  or  tlii  '.'..'  >>f  Om  nests  of  the  treO' 
wasp  similar  lo  Ihe  one  depicted  in  your  p  »p»  on  the  7th  inst. 

Falland.  near  Bristol,  Sjptembn  la.  Edw.  FaV. 


AOPES. 

Mr.   W.   S-\vim.e-Ke\i,  at    present   enja^el   as  Com 
missioaer  of  Fisheries  to  the  Government   of  Western 
Anitialia,  has  shippsi  to  Lmloaa  large  cilleclion  ol  the 


Digitized  by  Google 


510 


NATURE 


[September  3i,  1893 


«(ony  corals,  ^fiiJi-fp.?rctriti,  peculiar  to  the  Western  Au»trali»n 
coMt  line.  These  specimens,  Added  to  the  extensive  scries 
iodigeBOBa  to  the  nortbero  mi4  eattera  diclricti  of  Autiralt* 
nceoilT  cmlrilMlMl  bf  Mm  to  the  Natioaal  N««nl  Hitlorjr 
Museum,  and  which  were  amasied  ia  itiMciatinn  with  the 
explorationa  that  formed  the  bant  of  lib  recen'l)  p^ililithed 
work  on  the  Aus'.r.ilian  Gr.-a;  Birrirr  ReeT,  wilt  con  ,!iti:le  'he 
most  complete  collection  of  Australasian  Mairtporana  ilut  liju 
yet  been  brought  together.  This  latest  Western  Australian 
eonngnmenl  ipclades  several  tpeeiaieiu  of  aboannally  Urge 
dinefitioBi  thai  cliiMiId  aaalte  u  iBtemUaf  dUpkjr  !■  the 
Natural  Itittor]r  galleries.  Mr.  Saville-Keot  aniidpatet 
completing  his  Aii><tralian  engagements,  and  relnming  perma- 
nently to  England  al>out  twelve  months  from  the  present  date. 

Tkb  FreadiyMma/  OJieid^Mk  jntt  published  a  decree  for 
the  orfaninllon  of  the  propowd  Paris  Univenal  Etbibillon  of 

1900.  M.  Alfred  Picard,  who,  it  will  be  remembered,  filled  the 
office  of  Raffrrtfur  G/nfral  tot  the  1889  Exhibitioa,  has  been 
apjiiiintf^i  I  :o:T.mi4«ary.<leBeral.  He  Wilt  bc  aiibtcd  hf  a 
consultative  committee  of  100  members. 

TKk  Beat  BMelinc  of  the  Japaa  Societjr  will  be  beld  at  ao 
HaBOMT'iqiwret  bb  WedBcstejr*  Septa  ■her  sy,  wham  Praf. 
John  Mltne  will  read  *<A  Short  Account  tf  Volcantc  aad 
EariVi  iii.iV.e  Phenomena  of  Jscan. "  The  pajxr  will  lie  ilUutraie  I 
by  photographic  laniern  slides,  iii,!  will  be  followe«l  by  an  exhi- 
bition of  photographic  itiiies  illustrating  life,  customs,  and 
scenery  of  jApin.  The  meeling  would  under  ordinar)-  cifcum- 
ttaoccs  hnve  taken  placB  Ib  October  ;  it  has,  however,  to  be 
held  ifl  Sepiember  in  conse<]ueoce  of  ProU  Milae  baviflf  to 
return  to  Japan  on  September  29. 

The  Congress  of  the  Photographic  Society  of  Great  Britain 
aad  affiliated  societies  for  the  present  year  will  take  place  on 
OeWber  10,  it,  aad  it.  The  openhf  tmec^Bb  al  wMdi  tbe 
Prcsideat'i  annnal  addreat  wHI  be  d«li*«i«d,  is  to  be  beld  at  the 
gallery  of  the  Royal  Society  of  PaiBtert  b  Water  Cel«Br& 
The  other  BweliBKi  will  be  hdd  in  the  theatre  of  the  Society  of 
ArU. 

Wk  bear  that  Mr.  Mai  Mnspratt  bat  jest  gained  tbe 

dipl'>ma  of  Cheniistry  awarded  annually  by  tbe  Swiss  G  >vern- 
inent  to  a  limited  number  of  students  for  exceptional  proficiency 
in  iho  si-iLinifi  and  ledmical  kn  mlc  ij^r  of  chemistry.  Mr. 
Mus^iatt,  who  went  to  i  irich  direct  fro  n  Cliflon  College,  ia 
the  lint  Engtisbmao  to  gain  this  disliactioB. 

Wk  learn  fiii:i'.  die  /  .  '  .n  inlcn-slitu;  I'XjK  riuii  :il  is  t  1 
b-;  made  in  cjnuccUua  wi  li  nc<.  yen's  ni.-c'in^  uf  ihe  Noi- 
wegixn  M-rilical  Con^resi.  A'  lln-  m:- .-titi,;  recently  held  in 
Chri'tiania  it  was  deciJ.:d  tha'  next  ycarmsmber>  shall  assemble 
on  board  a  yacht,  which  will  cruise  during  their  deliberations. 
Weather  aad  other  tluBgs  bciog  favourable,  tbe  espcriment 
•hflold  prove  a  very  admirable  node  of  eoabining  bosiBess  with 
pleasare. 

Tits  CfyUm  Obitmir  for  Augut  18  has  a  moderately  woidcd 
editorial  ntgiBg  the  esUb|i«bBi«iit  of  a  soologiCBl  gwden  ia 
Colonbo,  etpceially  for  the  purpoie  of  glviag  the  many  viiilan 
who  pass  throogh  Colombo  an  oppnrtaniiy  of  leein^r  for  them- 

stlvi'^  how  lich  and  varied  is  the  f.i nuinf  r<.\lim  Tlir  1^"  ■■- .t 
is  confident  that  (he  fees  paid  for  viewing  the  collection  would 
suflice  to  pay  the  whole,  orBCaily  tbe  wbolc,  of  the  espcBeet 
which  woald  be  incnned. 

ACCOKDIKG  to  the  PIUrmmtttaM  J eurna'i,  the  Kew  Ilt-rb 
arium  In-  tclpi/I)  l  een  enriched  by  ih  -  .t  1  luion  of  forty-six 
dried  «|Hcuiit;iis  of  ferns  collected  in  har^wak,  incUding  >ix 
new  spocies  ;  two  hundred  species  of  plants  c  )ltected  by  .Sintenis 
in  Kasiamuni  (the  ancieBt  Faphlagonia),  Asia  Minor  ;  twelve 
bnndf ed  dried  plaats  collected  ia  Kashmir ;  oae  haadfed  aad 
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thirty-nine  specimens  of  .Mexican  plants  ;  and  one  hundrel  and 
t  wentyiriBe  of  tbe  Oficalaad  aad  leeiaad  flaia. 

Ah  artificial  horizon  iBvaaled aad  rceeatly  patented  by  Mr. 
W.  P.  Shadbolt,  possestea  several  advantages  over  other  fonna. 

'  The  surface  of  the  mercury  is  nevtr  exp'scl  In  ilirj  -iir.  htnc-' 
\  does  not  easily  become  contaminat.-d,  ami  is  also  proiectc4  trom 
;  wind.  Further,  loss  of  mercury  is  entirely  prevented,  thus  <lis- 
liensin^  with  the  necessity  for  taking  any  extra  supply.  The 
instrument  permits  very  smtH  attitudes  to  be  observed,  and 
after  havi i:  nn  I.r  tria'  firm  jre  than  a  year  in  tropical  Africa, 
under  circunstances  CDlailing  a  good  deal  of  rough  u>age,  Mr. 
Shadbolt  reports  that  its  behaviour  was  most  satisfactory. 

THBgenefal  report  of  tbe  operations  of  the  survey  of  India 
during  the  survey  year  ending  Stpte^her  30,  1S92.  has  been 

issued.  Fiu  11  it  we  I?Arn  ihii  ilie  ate.i  siu vt-yt-il  \n  ''.—.x\\  dar- 
ing the  year  ana  mn's  to  Sd,  loi  s^aacc  uiilcs.  lu  ;id<iUiorv  to 
this,  transverse  opc.i'ioni  hive  been  carried  on  over  an  area  ot 
59JI  miles.  By  Ibe  msasuremen?  of  s!x  arcs  of  longitude  the 
original  scheme  ef  difllnentnl  lo^i^ita  ic  dctcrminatioBWitllin 
India  proper  has  been  completed.  Colonel  Waierhoute  reporta 
upon  «  roetho-!  be  ba<  been  wing  to  prepare  a  very  sentitlwe 

ortli  ic'i:  .rni-;v  ..-.jlt  )  liuii-'irn  iiiiif  e::i;il-.ir!".  I'liif*  ci>.itL-,l  wiih 
ihii  uc*  cujUiail  tetjUiis  to  Uc  uic  1  :n  a  uijut  sUEc  ia  orier 
to  obtain  roiximum  sensitiveness  KIcarnegalives.  Uut  wct- 
pUtes  are  inconvenient,  and  if  soaie  meaai  could  be  fonod  o< 
pteparing  equally  seusltive  dry*plates,  the  proeees  weald 
possess  consderabte  advantages. 

Wk  learn  from  tbe  Hotanical  dauttt  thxt  forty  professed 
botanists  are  now  engaged  in  botanical  research  at  the  fifty-four 
Agriculiurat  Experiment  Stations  in  the  United  StatM.  Of  this 
number  ten  arc  also  working  in  eniom  ^logy,  three  IB  hortical* 
Inre,  one  in  arboriculture,  .ind  one  in  tucttor  jlojiy 

No.  2  of  the  llluiti  au  i'  ArchL:iL-^i:t  has  ju^l  reached  us.  It 
is,  if  possible,  more  la^leIr.1:y  '^<A  up  than  N  1,  ^mii  arch  u  1  1 
gists  will  indeed  b*  hard  10  please  il  they  cannot  find  some- 
thlagtnlllMMltthem  among  the  eight  items  which  go  to  make  up 
tbe  pceteat  BBfltber.  Amon;;  tbe  artidaswe  notioe  "Stone- 
henge,"  by  Edgar  Barclay ;  "  Notes  en  aome  of  tbe  Scniptnted 
Tombstonei  f  Ari^-jllstiiie,"  by  K.  C.  rir.ih.im  ;  ti]  "The 
Roman  Ci  >  U  j,,,.i(;r."  by  H.  W.  Young;  while  Prof.  A. 
C  ll.viili  ii  wiurs  (111  '■  Wood  Carving  in  the  Trobriand.-." 
The  magazine  is  poblisbed  by  Mr.  C.  J.  Ciaik,  4  Lincoln'»-inn- 
fields. 

Pr. OF.  John  MiL.se,  F  K  S.  ,  has  brought  out,  through  Mestri. 
Cio^by  I  .ockttor.d  nnd  buc,  a  i  it  lie  work  of  «  bich  lie  is  (he  «;<;m- 
piler,  and  which  should  be  very  serviceable  to  tbe  class  for  which 
it  is  intended,  vis.  students  aad  others  interested  in  mining 
matlen.  Tbe  title  of  tbe  boob  b  **  The  Miaer'a  Haadbook," 
and  is  a  reprint,  with  conectioBs  and  aiUiligBa,  of  a  Cbbi' 
pilation,  the  first  part  of  which  was  printed  at  Toklo  seme 
fourteen  years  a;;o.  The  little  volume  is  i  f  hiri  ly  si.  -.  !)ss 
louudcd  comer's,  making  it  suitable  for  carrying  in  the  pocket, 
and,  with  the  exception  of  the  title-pige«  pTelace»  and  conteattt 
was  printed  (and  printed  well)  in  Japan. 

Wi  have  received  from  tbe  Australlaa  Moseum,  Sydney. 
Pan  III.  (0  ,.(>.!a)  of  the  "Catalogue of  t».c  M.uinc  .Shtl! 
of  vVusiralia  aiid  Tjismania,"  by  J.  Brazier.  The  auihur,  in  & 
prefatory  note,  says,  "The  present  part  c  >ntains  only  the  genus 
Marea.  The  remaining  genera  aie  not  included,  from  canses 
beyond  my  control." 

Mr.  D.  K  >Mir-,  ^9,  Victoria  street,  Bristol,  has  sen!  the 
j  catalogue  of  a  vcty  ini^tc'sting  exhibit  at  the  Bristol  iuduitiiai 
I  and  Fine  .^rt  Exh  iuti  r.     It  is  that  of  th«  eoJIeClion  formed  by 
Mr.  F.  Mockler,  of  i>oriraits,  diplomas,  fieedams,  greats,  pre- 
1  lealations,  addreaics,  vi»iiiBg-faoobat  eetiespaadeBciv  panpUcts, 
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primed  wnt!>i,  nianu'.cript:,  ,Vc.,  on:c  the  projiciiy  of  the  ilU 
Covcrcr  of  V^ccinaliun.    Tlic  CAUilu^uf  is  prcla;s;J  by  a  br;cf 
men  fir  of  Dr.  Jcnner. 

TuK  Seplem>>er  number  of  the  B^trdtf  Trait  J«mrtul  oon- 
Ulnt  an  interniinc  Mctmnt  of  tbe  devdopmenl  of  the  Woild's 
Telephones,  by  M.  Danid  B«IIc(,  traoslaled  frook  the  EtMumisit 
francaii,  "A  SumiMry  of  Aertcttltutal  Reluriis  of  Great 
lUi  7in  for  1S93,"  "Coat  PiodactioBwJ«paB»"Mdnu7 other 
iie  m*  of  ioterc*t. 

Wb  tan  jut  raceivcd  the  Pfooeediosi  ead  TnuMctioos  of 
the  Koftl  Soeietj  of  CkamU  for  Oe  year  The  London 
•gent  for  tt  b  Mr.  Bernard  Quarltch. 

A  i.tsT  of  u')icrvi(>ioni  iiix-ie  in  iS^j  l>y  the  members  of  the 
Caradoc  Field  Cinb,  SHropihire,  and  otb?r«,  hat  been  Uned 
ander  the  title.  "  The  Canuioe  Record  of  Bare  Facte." 

Tut  report  for  t^<)i  of  the  Dolanical  Exchange  Club  of  the 
British  Islc<;  has  just  rc.-xchcd  u«.  It  in  isHied  by  Mcs«rK.  James 
Collins  and  Co.,  Manchester. 

TUK  Calendar  of  the  Daibam  Collie  of  Sdence,  Newcastle* 
OB-Tynr,  for  the  tesckm  1S93-94  has  reached  «*.  It  ii  p«b- 
liihed  by  Me8>rii.  Andrew  Ri»d,  Soiii>a«d  Co.,  London,  axHi 
Newcasile-on-Tyne. 

MlSSRS.  F.  AND  R.  GtaaOKS,  Lmrpool,  have  issued  pro- 
>  peetoMa  of  Day  Clauc*  in  Aiuaod  Scieace,  asd  of  the  Evening 
Lectvres.  and  of  ihe  DepartnHmt  of  Engiaeerinft  in  conoection 

with  the  Univervity  College,  Liverpool,  for  the  MmIoo  189J-94. 
They  contain  all  the  preliminary  information  which  intending 
slodcnts  are  liUely  to  require. 

Th»  Calendar  lor  189^-94  of  the  Glangow  and  We«t  of 
S^Brt^tw*  Tedniieal  College  has  jutt  hece  puMiihcd  hy  Mr.  Robert 
Anderson,  GlatKnw, 

Dr.  W.  H.  Pkar^r  has  sent  us  a  copy  uf  i!ic  address  de- 
livered  i<y   him   as   prcsidtiit    uf   -he   Plymouth    InstitmiDn  | 
aid  Devon  and  OtdvvsSI  N.irural  fIi«tory  Society,  at  the 
opening  meeting  o'.     -   rs  1  m  1892-93.   It  deal*  with  the 
iobjecl  of  our  present  knowledge  of  biological  science. 

W'r.  have  received  a  piinicd  circular  signed  "  A  Free  I.ance," 
corj'iciiMiin^  a  recent  acU  Minf  nurs  m  refusini;  to  print  a  letter 
from  the  author  on  the  subject  of  the  "  Publication  of  Physical 
Papers"  unlesi,  in  accordance  with  the  ru!c  to  which  attention 
ii  drawn  in  every  nnmber  of  Natvrb,  be  divulged  his  name. 
We  fail  to  see  may  adequate  fcason  for  ffadaliag  oar  rale  in  the 
(avonr  of  "  A  Fice  Lanoe"  more  than  in  the  case  of  aay  other 
of  our  correspondents. 

TKB  products  of  the  sublimation  of  arsenic  form  the  subject 
of  «a  important  cooinunicalioo  to  the  latest  number  of  the 
ZtUukriJi  fUr  Anerganisth*  Chmh,  by  Dr.  Reigerf.  The 
various  idlotropic  modifications  of  the  dement  have  been  stih- 
jetted  to  a  searching  invirsiigation,  and  ftirther  inleresiin^ 

;r.forma;iijn  li.is  ln-cn  acc|uired  C0^l^.<:^rll:li;  the  litlU-  ".,111:  ^11  <.,,[\;i 
Uydiide  of  arsenic  A.>^II,  and  the  suboxide  Ao^O,  who«e 
existence  has  bithettn  hen  eoanitered  doubtful.  It  is  first 
shown  that  ibc»  is  no  amorphous  modification  of  arsenic,  the 
deposit  of  so  called  "  blade  amorphous  anenic^"  obiaincd  dur- 
iag  the  sublimation  of  the  elemeot  in  a  carrent  of  hTdregcn  and 
in  a  mimher  of  high  temperature  decompositions  of  arsenic  com- 
potinfls,  i>  fiiiirul  lo  tc  iiiici-ocrystalline  and  to  exhibit  distinct 
evidence  that  n  consi-'s  "I  the  ordinary  regular  vaiiety.  There 
are  conse^juently  only  twu  welt  defined  aliotropic  modifications 
•f  aiinic :  (1)  the  stable  form  wbicb  crystallise* in  the  hexagonal 
qfSteB,  is  silver-white  in  appearanoe,  qieeiiSedly  heavy,  and 
requires  a  comparatively  high  temperature  for  volatifisatloa ; 
«»d  <i)  the  specifically  lighter  and  more  volatile  modification 
which  Cfysla'.liscfi  in  rt-t;iil.u  .  ctiiliti'.rcsns,  and  exhibit>;  a  M;ic:  k 
sulace.   When  ir  •  nic  is  heated  to  the  point  of  sublimation  in 
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.1  current  of  indiflcrent  gas,  the  fust  variety  ci.ii'Jcnsts  nr-irttf 
tlie  hc.ifed  element,  while  the  second  variety,  oAing  to  its  l'.»e 
tcnipf ra'utc  ^if  ■.ohi'.il.i.itinn,  ;s  deposited  more  remote  from  llic 
portion  of  the  tube  which  is  heated  by  the  flame.  Thene  two 
forms  of  arsenic  correspond  cjmplelely  with  the  (wo  modifica- 
tions of  phoephoras,  the  regular  black  variety  with  tbe  regular 
yellow  modification  of  phoephorut,   and  the  silver-white 

hexagonal  form  wi'h  i'k-  hrxaijor.al  red  |  ^l  ll■  .rll^.  Dr  Rr'^;.-i«. 
addaces  some  evidence  .il>i>  in  support  of  the  \iow  tl'..it  t/.'.ic  u 
a  third  crystalline  m"  iit'ication  <i(  arscr.ic,  of  wh;eli  ;!ic 
crystals  belong  to  the  monoclinic  system.  The  fact  is 
aho  recorded  that  elenMntuy  arsenic,  of  whatever  modi- 
ficatioii,  is  invanahly  opaipw  even  when  in  the  finest  stale  of 
dividon  i  former  observations  of  yellow  and  brown  transparent 
arsenic  are  shown  tn  have  I^ccr.  ituc  to  compounds  having  t  ttn 
mistaken  for  the  clement.  Tlic  brown  spot*  which  are  deposited 
along  with  aisenic  when  the  llame  from  a  Marih'»  api  aiatus  is 
allowed  to  impinge  upon  cold  porcelain,  or  which  form  in  (he 
Marsh  sublimation  tube,  do  not  eonsist  of  the  element  in  thin 
layers,  but  of  the  hiown  solid  hydride  AsH,  which  is  produced 
by  the  partial  dissociation  of  tbe  gaseous  Irihydrlde  AsHj. 
When  Ihf  I.!.Mi:iiiiril  sn' ••.i.-.nrc  iv  hc^itcl  iltJring  its  passage  alon^ 
the  sublim^ilioii  tube,  the  Uictui;  mirtui  consists  of  bith  modi- 
fications of  the  element,  the  silver-white  hexagonal  form  nearest 
tbe  flame,  and  the  black  legnlar  variety  further  removed.  Tbe 
brown  deposit  of  solid  hydride  AsH  is  always  found  fmthesi 
removed  of  all,  and  thus  forms,  as  it  were,  the  tail  of  the  mirror 
Dr.  Retgers  finds  that  Iviting  xylene  readily  dissolves  this  solid 
ln\JrifIi-,  thus  alTi;nlint;  an  cxccUcnl  mo-:lc  of  ili<.'irjgi:i,hing  it 
from  elementary  at&enic,  which  is  tulaliy  lUkOluble  in  xylene. 

The  solid  hydride  of  arsenic  was  isolated  some  years  ago  l>y 
Janowsky,  who  obtained  it  asabroiTO  vdvet-tike  snbaianoe  by 
decomposing  poiasdum  or  sodtum  arsenide  with  water.  0/ier 
hn  5ub!>c(:i:cnily  shown  that  it  may  likewise  u'i'aiiii.-'*  liv  the 
action  of  the  kiicnt  electrical  di»chai^;i' upon  ihc  g.a-.c  .11=,  1  r:h)'- 
dride.  The  existence  of  the  suIkixhIc  of  ar-enii:  hiilu-rto 
been  so  doubtful  that  the  compilers  of  the  new  edition  of 
"  Watt's  Dictionary  of  Chemistry"  feel  justified  in  stating  that 
"  no  definite  proof  of  the  existence  of  an  oxide  with  lessnaygen 
than  AS4O,  baa  been  given."  Dr.  Retgers,  however,  adduces 
wcii;lity  evidence  in  favour  of  thr  siipp  iNition.  As  explained 
atmvc,  when  arsenic  is  sublimed  m  a  cuiicotuf  incr:  |;.is (carbon 
li  fur  ins'.anccl,  a  deposit  consisting  of  the  t  wi- in  l  i^lica- 

tions  of  the  clement,  white  and  black,  is  obtained.  T  he  moment, 
however,  that  a  little  oiyfen  m  air  is  allowed  to  mix  with  the 
carbon  dioside  a  ibinsw  annnhis  commences  to  fimrm  between 
the  while  and  the  black  elementary  deposits.  This  brown  sub- 
limate is  not  crysta'liiie,  af.<l  i^  Irnn>;,iarriii ,  iIil'  '.Vm;.  Miir,  ;jrnv!n;j 
to  be  quite  i&olrftpic  111  pulaiiic*!  lif^lit.  In  i,r  Itr  m  pn^iuct  a 
l)ioail  deposit  ol  this  l;ii;wn  sui,itanti:  it  is  a^ivi^a^!'J  'o  tniploy 
I  a  wide  fulic,  and  to  stop  the  experiment  as  soon  as  iiie  annulus 
is  formed,  as  further  heating  soon  decompose*  it  ag.ain.  From 
this  and  further  evidence  adduced  by  Dr.  Retgers,  there  can  be 
n  >  longer  any  reaaooahle  donht  that  a  lower  oxide  of  anenic^ 
probably         is  capable  of  existence. 

TtiE  adcKtioot  to  the  Zooloigical  Society's  Gardeos  during 
the  past  week  include  a  Campbell's  Monkey  (Ctrc^/Uteems 

.  jm /V/.V,  ?  ;  frDm  \Vc-'  Africa,  prt  -eiitei!  l.y  Miss  Jane 
Richards  ;  a  t'lg-taited  .Monkey  (.U;  i  ui  >r^M,  .''<««/,  S  )  from 
Java,  presented  by  Miss  Llewel  >ri  ;  an  \z.^ta'>  Capuchin 
{Cttus  «««r<r,  9)  from  Paraguay,  presented  by  Miss  lUirhty  ; 
two  Common  Marmosets  {//ir/a/e  jacc/itts]  from  South-East 
Bmiit,  presented  by  Mr.  K.  Like;  two  Lions  {Ftliiiit,  d  9} 
from  East  Africa,  presented  by  II.H.  the  Sultan  of  Zatuibar ; 
two  Egyptian  Jerboas  (Z)j/»#j  ,  i/.'..'i  '  fti  m  Fgypt,  presented 
\  by  Miss  B.  Dell ;  two  Egyptian  jerboas  yOifus  ir^'jtUus)  from 
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f^gyp'>  presented  by  Mr.  W.  W.  E  lt;!ey  ;  one  ECfPtun  Jerboa 
..  -ytiiui)  from  Ei;y(<i,  presentwl  by  Mr.  W.  R.  Chrk  ; 
A  C'>IJcn  Eagle     i  kj  ;  ^  .lyi.ctus)  from  Sc  .  Inr.  1.  prescnietl 

b»  Mr.  Uiynn  Ci>jiiw.i  ,  a  ItjuarJ  (Buuv   )  fruin 

West  Africa,  [ircsented  l>y  .Mr.  Kice  ;  three  Teoch  {  /mca 
valgaru)  (torn  Urilish  Fresh  Waters,  presented  by  Mr.  Arihor 
C.  Kaoucjr  i  two  Col  land  Pnttt  BiU  {Cynom/fttru  eeUarif),  a 
W«piu  Deer  {Ctnmt  tamuAmit,  4  ),  a  Japueic  Dea  (Ctn  us 
tiia,  9 )  bof  ■  ia  tbe  Ctfdns. 


OUR  ASTRONOMICAL  COLUMN. 
Dort:iK  Star  ^^^A■^KF.s  -No*.  3183-86  of  the  .ii/r.^mo 
mis(hx-i:  \\uhriihttn  ciniaiii^  the  niioroiiieitical  nicasurei  of 
double  stais  mailt;  by  Mr.  T.irrant  iluiing  the  yean  i889-<>2. 
TbU  verges  Is  a  continuation  of  that  i<u<ili-hed  io  a  preceding 
nnmf'ci  U^'^i  '  of  ihc  i>anic!  Jujrnal.  Tne  lane  ifutrttutni  has 
been  cin[>;oycil  as  formerly,  but  its  position  hai  been  changed, 
;t  now  licing  510  ffet  above  thf  >ra  Jcvel.  .Stars  with  consider- 
able southern  declination  l.ttl  iliiis  I  1  •  much  inure  accurately 
mca&iircd.  The  objecU  arc  airanged  in  the  foibtving  order  : — 
Durj  ai  Calalogwe,  Piilkova  Catuogne,  Bwnhain,  and  Mboel- 
lancous. 

PVMLI'  \/'M>.M  l>Et,LA  SraCOLA  VATICAN.\.  — In  the  third 
voliiine  of  iliis  (luljlicilion  there  are  several  coatriba'iuns  of 
interest  and  im;iortani;e  to  which  we  c.in  here  briefly  refer.  In 
the  AMronomical  Section,  M.  I".  G.  I.ais  i^ives  an  accnonl  of  the 
ineavuieinenl*  of  the  |Ki>i(i>)ii  of  Nnvii  Auri^;*  i  »ith  n  photo- 
({r.i])ti;,  and  al«u  .1  few  words  on  the  comets  tiivill,  ll  ibneii,  and 
bn,o-  >.  M  r.  I)cii/a,  in  addition  to  a  communication  on 
the  toi.d  n-Iip^e 'd  the  moon  that  occurred  on  November  4,  |8<)J, 
j;ives  .i  su  iiiiiali  m  of  the  otj.ervations  ma  Ic  of  the  »hooting 
slais  of  .\ii(;iiit  in  tliat  year,  and  of  the  sliooting  stars  of 
N  >vt.ml»er  iti  itie  same  year,  and  also  of  solar  spot*,  magnetic 
diktatbanccs,  and  aur<>r.t;  In  the  A^trO' Phoiojjraphic  Scciiun, 
M.  P.  C  Laiaimd  F.  Mannucci  gi*e  an  acc^'uut  of  the  work 
dOfW  for  the  inteniattontl  chart  and  cataloi>ue  of  the  heavens  ; 
tweoly-MS phota){raphs  for  the  chart,  and  115  for  ihc  cataloi^oe 
were  tikeiii  while  154  other  phoio^ra^ihs,  im-luding  gruu^js  of 
star>,  nchula*,  eomcU,  See,  were  oUaincd.  These  commimica- 
(iont  .11^  aecompanied  byfOme  finepho'cgraphs.  which  include 
the  PratMrpo  group,  Nclnih  of  Orion,  and  s  )nic  of  the  su  1. 
M.  P.  F.  Denta  communicates  ni  tst  of  ih*  article*  in  the 
Ma^neiic  Section,  while  the  Meleorolotjical  Section  contains 
many  iiiif>Oflant  OOWmnnications,  with  s-v.-ial  diagrams,  *monj» 
whit:li  »r;  (HUM  mirntum  that  on  the  cla*Mlicalion  of  clouds,  by 
M.  !• .  innucci,  wbiuti  is  lliuilr,i:ed  by  a  beautiful  series  of 
phoio^ra^.tu  »hoi«ing  ilu:  various  form*  which  they  a«!>ttine. 

r<.>-.i.i  Fin-lav  aso  the  PkjEsbpii.— The  ephetnerit  of 

Finlay't  ei»rnci  showed  that  a  p;is»;iv;e  lhrou};h  the  star-^roup 
Prie*epe  would  t.^ke  |il.icc  about  the  lH'(;innin^  of '  )i;tol>i-r.  In 
Atit'emmiscktn  X<lihricli  \-n,  No.  31S7,  I'rof,  \.  It-rberich  i;:ves 
a  Cam|iariion  of  the  epheiJirrls  wuli  the  >.iar  place-,  m  V'mnall's 
catalogue  Ihc  meamrea  ofC.  Wolf  and  Wionecke  giving  the 
f  di.  AHv;  1.1. le  ofeonjanctiow,  (y.  Pr.  —  nuiober  in  Yarnall'* 
catalogue) :  — 
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the  treatment  propo5<d  la^l  year  liaTe  been  cooltolled  by  the- 
ln«i'ector-<jen«ral  of  .Agriculture  and  by  the  Insjitc' or  General  of 
the  Compagnic  de  I,)on.     .\»  a  C'ln-efjiience  of  their  visit,  the 
Minister  o(  .■\j;riculture  has  sent  Dr.t'iob^,  ofLyon,  loort;ani«e 
further  applicalions  of  the  method.    \  vine  already  atlacked  by 
Ph)i:^'xc>ti  has  l  een  under  treatment  since  June,  and  although 
seme  of  the  in-ecl*  have  survived,  ihe  vine  ha.s  not  turned 
yellow.    The  portion  of  the  viney.ird  treated  by  this  me:hD<l 
for  two  seasons  h.is  !eiaine<l  its  rooilcts  in  a  perfect  stat*.  and 
those  vines  which  were  treated  with  the  maximum  dose — vir. 
a  kgr  of  the  mtx'iiie,  conuining  200  ;;r«.  of  pure  schist,  show 
no  trace  of  Piyiwft) a.  —  Ma^jnciic  oliseiv.iiions  r<  ;  r.ilv  u  adc 
in  Russia  by  .M.  VenuUofT      l  )l>>erva  ion^  at  aliojt  u  i.ai.drcd 
siations  cornnrised  bnwccn  45   It  .inl  ;r>  42'  of  l.ili!u<le,  and 
63'  47'  and  Si  17'  of  loujjiiude  *a»t  of  Greenwich  prove  tbat 
(bit  iwigomi  line*  iiweitod  in  Berghans'a  t'itytilMliKlur  AtUtt 
\  are  not  exMi  liar  Central  A*ia ;  lo  particular,  the  d^reet  <A 
I  •leclinwtioB  accepted  are  too  latce.    Locat  tmiationa  of  the 
I  magiMile  elcmeBls  in  European  Rmtia  hatie  recently  bcMk 
I  inveeti^atcd,  and  some  veiy  Urge  dittorhances  have  bcea  dis- 
covered.   Ill  the  province  of  Grodno  the  magtMlic  declination 
I  was  found  tochangc  by  10  iti  .a  distance  of  21  km.,  .ind  in  the 
I  neichbourhood   of    liclgorod    the    deviation  im  uHed  up  to 
iSo'  in  a  space  of  n  few  tens  of  sijiiare  km.     rhi<  implies 
I  the  pre-encc  of  a  imill  and  [scrfcoily  local  matjnetic  p<ile. 
It  must  be  remetn*>ered  that  in  the  Neva  delta  :hc  firtrcss  of  St. 
Trier  and  Paul  is  known  to  dellect  the  m.i^netic  needle  l>y  10'. — 
Presence  of  a  ferment  analogous  iocn)ul<ine  in  niu»hn>oin<,  and 
ptiticulaily  in  ]>.irasitic  mudirooiiu  of  trees  or  th  se  growing 
on  wood,  liy  M-  F.in.  liouiqucloi.    h  is  proved  that  several 
mushrooms,  and  e^p-cially  those  developing;  on  living  or  dead 
wimhI,  contain  a  soluble  fcrmcn!  po  sc-siug    (he  |>r.:.peily  of 
(biubling  various  glucosides,  such  a»  aniygd.il  ne,  salicme,  and 
eoni'crmc.    It  is  not  possible  lo  say  that  ihis  fcrnient  is  iden- 
tical  with  the  eniulsine  of  the  almoniU,  tmt  il  acts  in  the  i>ani« 
manner  and  upoa  the  same  anbstanccs.     Thu  ferment  was 
fcmnd  intire  ways.   In  one,  ifae  fresh  mmhroom  »  a>  placed 
I  in  a  ntniated  atmoiphere  of  ether  or  ctaloiofam  vapour,  wUdk 
produces  as  abundant  exudation  of  liqiud  hokHnsin  solulioft  • 
lart-e  portion  of  the  prindpte*  rontaioed  in  the  ccUnkr  jt^ce. 
I  This  liquid  was  placed  for  24  or  48  hours  in  direct  contact  with 
1  atoluiion  of  a  gfocotide  ;  or  an  a  )U('<iii«  solution  wa<  formed  by 
precipitation  with  alcohol,  and  treated  in  the  same  manr.«r.  In 
I  the  »<:c  >iid  proccs*,  the  muthiooni  was  tritnratcd  with  saud  and 
transformed  into  a  paste  ;  this  (Ki«le  was  treated  with  distilled 
water  and  liltcrcd  oil,  the  liquid  licing  used  aa  before.  One 
specimen,  picked  from  an  elder  branch,  gave  a  liquid  .s' irh 
completely  converltil  a  do>;e  of  conifcrinc  into  g«n  .    ii.;u  .n 
the  Course  of  three  d.ixs.    Thr  fcimeni  is  limitcsl  to  lun,;!  ltvtn)> 
on  wood,  enablin;;  Ihcu  to  ai^siiiiilale  the  gtucosidet  contained 
I  ill  it.— On  a  metboU  ot  determiuing  the  deaiity  of  ga^es  far 
indtiatrial  pnrposcf,  by  M.  Maurice  Metlaai. 
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THE  PHYSIOLOGICAL  PAPERS  OF 
PROF.  SACHS. 
Gfuimmtlte  Abh  tn.ititni^en  iiber  PJUviscn  physiologie. 
Von  Julius  Sachj.   2  vols.,  wtth  126  woodcnts and  10 
plates.  (Leipiig,  1892-3.) 

THIS  excellent  collected  edition  of  Prof.  Sachs's 
chief  contributions  te  the  physiolo^^y  of  pl.ints 
be  welcome  to  all  botanists.  The  author  in  bis  preface 
explains  the  very  sufficient  reasons  which  have  led  him 
to  publish  this  collection,  and  the  principle'^  which  li.ive 
;;uided  him  in  the  choiceof  papers.  He  hai  not  thought 
it  necessary  to  re[)rr>duce  all  his  physiological  treatises, 
but  has  more  especially  aimed' ai  selecting  such  as  deal 
with  matters  of  fact  rather  dian  theory,  wliih  some  which 
he  considers  to  be  sufficiently  wdl  known  already  are 
omitted. 

Sucha  collection  is  a  great  help  to  the  reader,  and  es- 
pecially so  when  it  is  compiled  by  the  author  himself.  In 
this  case  we  do  not  merely  obtain  a  aeries  of  isolated 

papers,  but  have  the  further  .ndvantaj,'c  of  learning  the 
author's  mature  view  of  the  relative  importnnce  of  his 
own  researches. 

Many  of  the  papers  have  been  abridged,  and  some  are 
only  i^ven  in  abstract.  In  many  cases  notes  have 
been  added,  which  are  not  the  least  interesting  part  of 
the  work,  as  they  often  indicate  the  author's  latest  views 
on  tbo  <|tie8t!ons  at  iesue. 

To  review  adequntcfy  a  collection  of  I'rof.  S.ichs's 
physiologiol  treatises  would  be  to  write  the  history  of 
vegetable  physiology  from  1S59  onwards.  Such  an  at- 
tempt is  out  of  the  question ;  only  a  very  short  sketch 
of  the  contents  of  this  book  can  be  given  bete. 

The  selected  pipers,  43  in  number,  are  arrange:!,  ac- 
cording to  subject, m  nine  groups  ;  within  each  group  the 
order  observed  is  chronological.  The  first  volume  con- 
tains works  concerned  chiefly  with  the  chemical  and 
physical  phenomena  of  vegetation,  while  those  contained 
in  the  second  volume  are  on  growth,  ceU-fentiailon,  and 
irritability. 

Hie  first  section  contains  essays  on  the  action  of  heat 
on  plants.  The  &rst,  published  in  i860,  is  on  the  effects 
of  frost.  The  observations  described  irill  be  remembered 
by  all  readers  of  '1  r  "  ichs's  text-book.  There  is  much 
room  for  further  rc^circh  on  the  effects  .of  low  tempera- 
tares  on  various  plants,  and  the  subject  is  obrioady  of 
practical  as  well  as  of  physiological  interest. 

Other  papers  in  this  group  are  on  the  dependence  of 
germination  on  temperatvirc,  on  transitory  r;gidity  in  ir- 
ritable organs,  on  the  superior  limit  of  temperature  as 
affecting  vegetation,  and  on  the  Infltience  of  temperature 
on  the  formation  of  chlorophyll.  All  these  investigations 
are  of  fundamental  importance  ;  the  same  perhaps  can 
scarcely  be  laid  of  the  last  paper  in  this  part,  "  On  Kmul- 
sion  Figures  and  the  Grouping  of  Swatm^pores  in 
Water,"  which  is  merely  conoemed  with  a  possible 
source  of  error  \\\  observations  OD  the  movements  of 
unicellular  organisms. 

The  succeeding  section,  on  the  action  of  light  on  plants, 
includes  some  of  the  best  known  of  the  author's  re- 
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searches,  the  mo-:  invjrlan:  perh  Iirin;  tlirt  on  th; 
effect  of  liijht  of  diticrent  colours  on  assimilation  and 
growth.  1 1  is  a  little  dtsappointlog,  however,  to  find  no 
reference  in  the  notes  to  the  more  recent  and  exact  work 
of  Thniriaieff,  Kngehnnnn,  and  odiers.  The  latest 
published  p  qier  in  this  sertion,  "  On  the  Action  of  the 
Ultra-violet  Kays  on  the  Formation  of  Flowers  "  (1883 
and  1886),  is  probably  less  familiar  to  physiologists  than 
the  others.  In  this,  Prof.  Sachs  brings  forward  evidence 
to  show  that  when,  in  the  case  of  a  green  plant,  the 
n  tri -\  ioItt  r.ivs  alone  .are  excluded,  the  development  of 
flowers  is  hindered,  though  otherwise  the  plant  grows 
normally.  The  conclusion  iriiieh  he  arrives  at  is  that 
the  ultra-violet  rays  proiiure,  in  the  green  leaves,  the 

"tlower-forming  sub-^tai'.ces." 

The  third  group  of  [papers,  on  clilorophyll  and  assimi- 
lation, is  certainly  among  the  most  important  in  the 
collection,  for  by  means  of  these  researches  the  author 
first  proved  that  !hc  chlorophyll  corpuscle  Is  the  orj^an 
of  assimilation,  a  fact  which  forms  the  basis  of  the  whole 
physiology  of  nutrition  in  plants.  The  investigations, 
dating  from  1862,  by  which  Prof.  Sachs  showed  that 
starch  appears  in  the  chlorophyll  corpuscles  as  a  result 
'tho'.icjh,  as  we  now  know,  not  an  iuutu  Jialt'  result)  of 
assimd.ition,  are  of  special  interest  at  the  present 
moment,  in  view  of  the  new  light  recently  thrown  on  this 
whole  subject  by  the  work  of  Messrs.  Brown  and 
Morris. 

Later  papers  in  the  same  section  are  those  "  On  the 
Activity  of  Nutrition  in  Leaves  "  (1884),  and  on  The 
Treatment  of  Chlorotic  Phmts"  (i888)l  The  former  is  de- 
voted chiefly  to  the  determination  of  the  energy  of  assi- 
milation in  the  leaves  of  various  plants.  The  latter  is  the 
only  piper  in  the  collection  written  with  a  "purely 
practical "  object,  namely  to  teach  the  most  convenient 
and  effective  method  of  applying  iron  salts  as  mannre 
to  plants  which,  from  want  of  iron,  hi\  to  devdope  their 
chlorophyll. 

The  fourth  section  includes  the  work  on  the  move- 
ments of  water  in  plants.  Among  other  researches  of 
importance,  we  here  find  thewell4tnown  treatises  "On 

the  Ascending  Current  of  Sap  in  Transpiring  Plants" 
(1877  8)  and  "  On  the  Porosity  of  Wood  "  877-9).  The 
former  contains  the  author^  clasrical  determinations  of 
the  rate  of  ascent  of  the  sap^  by  means  of  the  Lithium 
spectroscopic  method,  while  in  the  latter  his  bmoos 
"imbibition  theory,"  according  to  which  the  water  rises 
in  the  substance  of  the  lignitied  cell-walls,  is  developed. 
This  theory  is  no  longer  accepted  by  physiologists,  but 
the  author  justly  points  out  that  the  facts  given  in  die 
paper  maintain  their  value  quite  independently  of  the 
truth  of  his  theoretical  conclusions. 

The  papers  of  the  fifth  group,  on  the  behaviour  of  the 
constructive  materiik  dnvlag  growth,  are  all  of  eaily 

date  (1859-'' ji,  and  the  author  regards  their  interest  as 
being  ujainly  historical.  To  us  they  seem  to  be  among 
the  most  attractive  in  the  collection,  Most  of  them 
relate  to  the  phenomena  of  germination,  and  especially  to 
the  changes  andergooe,  during  that  period,  by  the  reserve 
food  substances,  while  many  facts  of  morphoilogical  and 
histological  interest  are  also  told  us. 

Going  on  to  the  second  volume,  we  find  in  the  sixth 
section  of  the  work  the  author's  researches  on  the  subject 
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of  ^TOA  t'i.  wil  ch  be  carried  out  with  tbe  help  of  the 
various  fornix  of  auxMometer  invented  by  him.  His 
results^  which  first  estabUshed  the  cxtrans  complexity  of 
the  cooditions  oo  which  the  nte  of  growth  in  piante 
depends,  are  femiliar  to  readers  of  his  text«book  and 
lectures. 

Tlw  se\'enth  section  contains  the  papers  on  "tropisms,*' 

i.e.  the  reactions  of  growing  organs  under  the  stimuli  of 
gravitation,  light,  and  moisture.  The  last  paper  in  the 
group,  that  on  ortliotropous  and  pl.igiotropous  organs, 
seems  to  us  to  be  of  the  widest  interest,  as  offering  a  con- 
trihution  towards  the  solution  of  the  most  fundamental 
and  mo?t  diffirirlt  of  nil  biological  problems,  namely  the 
question  of  the  caus:s  of  the  forms  of  organisms.  This  in 
the  author's  phrase  is  the  problem  of  "  scientific  morph* 
ology." 

Section  VIII.,  on  the  relations  between  cell-formation 

anct  ;^TOivth,  includes  the  two  well-known  p.i]>crs  on  ilie 
arrangement  of  cells  (1878-9)  in  which  the  form  of  the 
network  of  cell-walls  is  explained  with  th*:  help  of  the 
law  of  their  rectangular  intersection.  The  author  shows 
how,  in  organs  of  similar  etitline,  identical  irraDgements 
of  the  cells  arise,  whatever  may  he  tlic  morphological 
n.-iture  of  the  organ,  so  that  the  cellular  structure  of  a 
hair,  an  anthcridium,  and  an  embryo  maybe  the  same. 
He  has  thus  given  a  useful  warning  to  morphologists, 
who  have  often  laid  too  much  stress  on  mere  celKarrange- 
meni  in  discttssittg  embryological  and  other  nmilar 
questions. 

The  last  paper  in  this  flection  is  on  "  Eaeigids  and 
Cells."  As  it  is  the  most  recent  of  all  (iS92),and  probably 
the  only  one  in  the  book  which  may  not  yet  be  (amiiiar 
t  i>  bntariical  readers,  a  short  account  of  its  contents  may 

be  usefuL 

Under  the  term  etttrgU,  Prof.  Sachs  tinderstands  a 

single  nucleus,  together  with  the  protopbsm  governed  by 
if,  the  two  together  forming  a  whole,  which  is  an  organic 
both  in  the  morphological  and  physiological  sense, 
.lie  has  chosen  the  name  energid  in  order  to  express  the 
chief  property  of  the  origanic  unit,  namely,  that  it  pos- 
sesses internal  or  vital  energy.  The  conception  of  an 
energid,  as  distinct  from  thdl  of  a  cell,  has  become  ne- 
cessary, owing  to  the  discovery  in  recent  years  of  so  many 
multinucleate  cells  and  multinucleate  o(g*n>nos  without 
cellular  structure,  discoveries  which  we  chiefly  owe  to 
the  researches  of  .Schmitr  Sncli  .1  multinucleatf  i  c!!  or 
organism,  though  cnclo»ci!  within  the  contour  of  a  single 
cell-wall,  is  manifestly  e  imv.ilcnt  not  to  a  single  uni- 
nucleate ceil,  but  to  a  multicellular  stfttcture.  This  is 
proved  by  the  fact  that  the  portions  of  protoplasm, 

siirtoundinc;  a  niuicus,  so  often  oub3eqi:cntly 
became  fiee  as  complete  and  indepentlcnt  ceils,  as  m  the 
iormation  of  the  lOOspores  of  Saprolf^nia.  or  form  a 
muhicellular  tissue^  as  in  the  endosperm  of  many 
Phanerogams. 

It  :^  quite  evident  x\\\\  the  word  cdl  has  roine  to  be 
used  in  many  diti'erent  and  inconsistent  senses.  As 
Prof.  Sachs  says :  ''.\ccording  to  the  prevailing  termi- 
noiogy^an  empty  wooil  fibre  is  a  cell,  so  is  anembr)*o- 
s.ic  containing  younj^  endosperm,  and  so  also  is  an 
A:r,  ■••H,  iM  .1.  7  111- c,  or  C',e:i  .1:1  rut, re  C  lait-i  p  i 
Everyone  who  has  had  to  teach  botany  will  sympathise 
with  the  author  in  his  complaints  of  the  confusion  thus 
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caused.  While  other  sciences  keep  their  technical  lan- 
guage up  to  date,  "  the  sdencc  of  living  things  begins 
with  a  word  which  arose  more  than  200  years  ago 
in  consequence  of  a  mistake."  Hence,  in  his  opinion,  a 
radical  change  in  hinguage  is  demanded  :  for  the  true 
histological  unit  the  word  energid  is  proposed,  while  tbe 
old  word  edi  can  be  retained,  either  for  the  oell'^all 
alone  (its  original  sense),  or  for  tbe  cell-wall  together 
with  its  contents,  whatever  they  may  be,  and  whether 
inclutling  one  energid  or  tnan>-. 

U  appears  to  us  that  the  change  proposed  is  a  real  and 
great  improvement ;  the  only  difficulty  is  our  firmly  fixed 
hab't  of  connecting  the  idea  of  a  l-.istological  tmit  w  ith 
the  viuftl  ^iii.  Whether  ihe  new  term  be  adopted  ct 
not.  Prof.  Sachs  has  done  good  service  in  bringing 
clearly  before  us  the  contradictions  between  our  present 
antiquated  phraseology  and  histological  facts  as  they 
are  now  known  to  US. 

The  ninth  and  last  section  of  the  work  is  on  tbe 
causal  lelations  of  the  form  of  plants.  It  consists 
mainly  of  the  tsni  euaye  on  "  6Vijjr  umd  Farml'  which 
have  already  attracted  much  attention,  and  met  with 

much  criticism.  The  fundamental  conceptioi^  on  whicl'. 
these  essays  are  based,  is  the  idea  that  tbe  organs  of 
plants  owe  their  form  to  their  substance,  justas  a  crystal 
owes  its  form  to  tbe  chemical  constitution  of  its  mole- 
cules. Prof.  Sachs,  therefore,  believes  tha^  there  mus: 
be  a  special  substance  concerned  in  the  formation  of  each 
kind  of  organ  ;  there  must  be  a  root-forming  substancOt 
a  shoot-forming  snbstance,  a  flower^ferming  sub- 
sUnce,  and  so  on.  Of  course  the  quantity  of 
the  active  substance  by  which  form  is  deter- 
mined ni.iy  be  extremely  smail  in  comparison  with  the 
whole  material  of  which  the  organ  consists.  Prof.  Sachs 
supposes  that  these  hypothetical  formative  sobsUnces 
are,  in  the  case  of  green  plants,  produced  in  the  ab:=inii- 
lating  organs,  and  thence  conveyed  to  the  aeaisoi  dev  elop, 
mental  activitv.  lie  is  inclined  to  identify  the  form.mv  c 
substance  with  the  nucleitit,  and  is  so  fjr  in  agreement 
with  many  modern  histolugi»is.  He  regards  the  different 
specific  formative  substances  as  being  possibly  varieties 
of  nucleine,  comparable  to  the  isomers  of  grape-sugar,  or 
of  tai  taric  aciil. 

The  extremely  hypothetical  character  of  tbe  whole 
theory  is  manifest.  The  re  is  at  present  no  evidence  for 
the  existence  of  specific  formative  {e.g.  "rnot  forming" 
or  "  shoot-forming ")  substances.  Even  if  wc  accept 
nurlcinc  as  rejiresenting  them,  wc  still  have  no  evidence 
that  it  is  formed  in  tbe  assimilating  organs,  or  indeed 
that  it  exists,  as  such,  nnywhere  except  in  the  nucleus 
itself.  So  far  as  we  know  at  present  it  seems  that  tbe 
iiutkua  loims,  U:c  nucleine,  not  tiie  nucleine  the  nucleus. 
Until  some  basis  of  fact  is  found  for  the  "  Stoff  und 
Form  "  hypothesis,  it  can  only  be  regarded  as  a  formal, 
not  a  real  explanation  of  the  phenomena,  however 
valuable  it  may  h~  as  a  stimulus  to  further  enquiry. 

An  addendum  to  the  last  paper  gives  an  extract  fiom 
the  Lectures  on  the  Physiology  of  Pl.ints  (ist  edition, 
1S83),  on  the  continuity  of  the  embryonic  substance.  It 
certainly  seems  to  us  that  Prof.  Sachs'  idea  here  ex- 
pressed 1- fjSCM'.i  ili)  ilie  same  as  the  conception  of  the 
continMiiy  of  the  germ-plasm,  which  has  played  so  impor- 
tant a  part  in  recent  biology.  The  form  in  which  the 
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doctriae  is  put  by  Prof.  Sachs  is  specially  applicable  to 
plants,  in  wbich  tht  contiouity  of  th«  genn-plBsra  ca^ 
only  be  traced  thfougli  the  Mulnyoak  sulntuoe  of  the 
growing  points. 

This  collection,  containing  what  are  probably  the  most 
important  conthbutioiis  of  our  time  to  the  physiology  of 
plants,  is  in  itself  a  marvellons  record  of  scientific  activity. 
As  Prof.  Sachs  is  still  cnfjaged  in  pliysiolo.t;ical  research, 
we  may  hope  that  a  later  edition  of  the  work  will  contain 
many  fiutber  invnlunble  additions  lo  our  knowledce. 

D.  H.  5. 


OUR  BOOK  SflEI.F. 

On  Ent^lish  L,ii,V'^fis.    B,  r.  H.  Emerson.    (London  : 
David  Nutt,  1893 

Yet  another  book  about  the  Norfolk  Hronds,  or,  as  the 
author  prefers  10  call  ihem.the  •  I  .n^'lish  Lagoons."  One 
can  hardly  rre-ltt  that  anything  fresh  could  be  said  on 
this  well-worn  =ubjcct,  but  Mr.  Emerson's  ImmIc  differs 
from  all  that  have  gone  before  in  being  a  continuous  Bar> 
rativeofa  twelve  months' sojourn  on  the  Broads  in  his 
pleasure  wherry,  the  Jfaia  t/ the  MuL  and  presents 
to  us  a  graphic  picture  of  these  waters  ttader  their  winter 
aspect  as  well  as  under  a  summer  sky.  Much  that  he  hM 
written,  more  particularly  faisexcellent  descriptionsof  the 
pecoiiar  eceaeiv  of  this  remark.-ible  admixture  of  land 
and  waterin  mid-winter,  is  highly  interesting.  The  atmo- 
spheric elfects  under  various  conditions  of  stonn  ;in(i  sun- 
shine, by  moonlight  and  at  early  dawn,  di-^play  a  keen 
artistic  perception,  but  the  incicicnts  .is  a  rule  are  trivial 
in  ihe  CKtreme  in  fact,  and  the  constant  use  of  the  ver- 
nacular becomes  tinn^'^'.vholc  chapters  (<r.^. Cliapterxxi. 
of  six  pages!  might  have  been  well  omitted. 

From  .1  n  ituraliht  s  point  of  view  the  reader  cannot 
fail  tube  ple  iicd  with  the  kindly  spirit  which  pnrvadcs  the 
book,  the  evident  delight  which  the  author  took  ;n  his 
feathered  fr.cnds,  and  his  disgust  lor  the  wanton  dcstnic- 
tion  which  is  too  frequently  committed  bv  thouKhiless 
visitors  to  these  delifrhtfit!  retreats,  but  having  said  this 
we  cjnfi-ss  we  arc  r.ither  pufiled  by  Mr.  Emerson's 
ornithology.  On  pi^^'c  2i6,  for  instance,  he  mentions 
watching  a  pair  of  desert  wheatears  on  Palling  Sand  Hills  ; 
surely  he  cannot  have  met  with  SaxiMa  deserii  in 
Norfolk.  Sr.Trcety  less  astonishing  is  llie  mention  of  a 
blue-headed  wagtail's  nest,  ami  the  appearance  of  the 
white  wagtail  on  several  occasions.  The  present  writer 
has  known  the  Broads  for  forty  years,  but  has  never  had 
the  good  fortune  to  meet  with  MotattttmiUtwtx M.alba, 
hoth  of  which  are  excessively  rare  in  Norfolk,  and 
prohaMy  only  occasionally  appear  as  passing  spring 
migrants.  Manv  of  the  observauonson  birds  are  interest- 
mg,  but  the  following  passage  Is  hardly  in  good  taste. 
Speaking  of  Surliaghaia  Broad,  "  which  the  late  Mr. 
Stevenson,  the  local  uturalist,  loved,"  Mr.  Emerson 
continues,  "  But  this  piece  of  water  is  to  me  didl  and 
soQgless,  but  then  Mr.  Stevenson  did  not  know  shadows 
from  reflections,  nor,  1  Stispcct,  beauties  from  common- 
places. As  a  naturalist,  moreover,  he  was  not  to  be 
compared  to  the  late  Mr.  Booth,  a  true  lover  of  birds  and 
of  outdoor  life.  13u!  in  Norfolk  every  native  goose  is  a 
swan.'  Mr.  Stevenson's  reputation  as  an  ornithnloKist 
IS  too  wed  est.AbUshed  to  need  any  defence  from  my  pen, 
but  I  can  say  without  hesitation  that  the  best  i^eneral 
description  of  the  liroad  district  ever  written  is  to  be 
found  in  the  introduction  to  his  ■  Birds  of  .Norfolk,"  and 
his  chapters  descriptive  of  a  summer's  night  and  a  sum- 
mer's day  on  the  very  Broad  which  Mr.  Emerson  con- 
siders so  uninteresting,  show  not  only  iiis  wonderful 
powers  of  obseivation  but  his  keen  peroeptioii  el  dae 
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beauty  and  poetry  of  nasiire  ;  even  so  familiar  a  bird  as 
the  rcdhrras;  is  invcs;cd  with  fi  esh  interest  after  reading 
his  charming  chapter  on  this  pert  little  friend  of  man. 

T.  S. 

The  Mechanics  a.  A  ,7,7/ v    By  E.  W'yndham  Tam, 

M.A.  (Crosby  Lockwood  and  Son, 
The  modern  architect  is  beginning  to  perceive  that  he 
has  allowed  the  engineer  to  cover  the  ground  with 
monstrosities  because  his  immediate  predecessors  con- 
sidered that  any  scientific  knowledge  would  spoil  the 
artistic  faculty,  regardless  of  the  great  architects  of  the 
past,  Sir  Christopher  Wren,  Leonardo  da  Vinci»  and  the 
designers  of  our  cathedrals. 

The  theories  which  the  author  diseussea;,  as  of  ratals^ 
Roofs,  Arches,  Domes,  and  Spires,  Betimm  and  Feua- 
datioDS,  are  ilhistrated  by  numerical  applkations  to  wdl- 
chosen  existing  examples ;  (o  that  the  architect  will  there* 
by  acquire  confidence  in  the  formulas,  and  not  lay  him- 
self open  to  disaster  in  consequence  of  a  mathematical 
misprint. 

Graphical  constructions  are  freely  employed,  which 
recommend  themselves  to  the  draughtsman,  who  thinks 
belter  on  his  drawing-board  than  in  symbols  and 
fiwrnolas.  G. 


LETTERS  TO  THE  EDITOR. 

[74i  AKMrtfMt  mtt  k$td  kitmult  ntp^nstbU  jorpfinieHt  tX' 
pmai  h  kit  etmtftnitHU.  Ntitktr  tan  he  undertake 
t0  ntmntt  «r  U  wtrrafrnd  w&k  tkt  writeri  c/,  re/uUd 

nMie$  ttimktm  tfmmmfmm  ummitmadtm.'\ 


Yal^^y. 

This  is  a  term  which  Prof.  Wetioami  has  Iteentlv  coined  to 
designate  a  clu*  of  pheDomeaa  which  havethos  far  been  pretty 
geneially  aocaptcd  as  of  anquestioaaUeoocnrTence  in  mamoiala, 
if  Dotalsoia  Mids.  Irelertothe  alleged  inflaence  of  a  pre« 
viout  sire  on  Ihe  progeny  of  a  subsequent  one  by  the  tame 
muther.  The  most  notoriou*  instance  of  this  alleged  fact  is 
that  of  I.ortl  ^tor1on's  Arabian  chfstniit  mare,  which  had  her 
first  foal  to  .1  <]uaqga.  Suhicqur nt:y  she  prfnluced  Iwo  colls  by 
a  black  Arabian  horM-.  I  )irve  were  boih  |j.iriislly  dun-coloured, 
and  striped  on  the  Ires  ni'irc  pla.nly  than  (."ie  leal  hybrid  had 
been.  One  of  the  rain  w;\n  .lUci  viripied  im  itir;  i:eck  and  ?omc 
nihcr  part^  of  the  c,.ody  :  laslly,  the  mane  in  liolh  resemlilcii 
that  of  the  quat^ga,  btir.g  sht.^M,  Mitf,  ami  ii]uil;)ii.  I.i.irwin, 
from  whom  this  dei'Cription  i»  tnkcn,  rcconls  an  almost  exactly 
parallel  case,  on  the  authority  of  .Mr.  jame*  VVeir.  lie  aUo 
gives  a  number  of  references  to  other  cases,  not  only  in  horses, 
but  likewise  ia  sheep,  swine,  dofis,  &c.  Within  the  last  twelve- 
month aaother  secraingly  unmistakable  case  of  the  fama  ibing 
took  plaoefal  the  Zoological  Gardens,  and  Isieeardcd  by  Mr. 
TegetmeierlnoBsof  tb«  December o«nbersorthe,AUUl  Hem 
the  first  foal  wma  a  Iwbrid  between  two  species  of  am,  and  die 
second  by  a  male  of  ihe  same  species  as  the  mother.  Not  a 
few  farther  apparently  well-authenticated  inttances  might  be 
mentioned,  bat  these  are  enough  for  present  purposes.  Indeed, 
most  breeders  and  fanciers  are  so  per.suaded  of  Ihe  truth  of 
**  tclcgony  "  as  to  iJeem  n  pedigree  animal  seriously  deteriorated 
in  vahie  if  she  h.is  been  covered  by  an  inferior  male,  while 
in  Darwin's  opinion  "  there  Can  be  no  donbt  "  a?  to  the  fact  of 
this  intluence  of  a  previous  sire  being  occasioni'ly  exhibited  in 
mammals,  although  he  expreines  himself  a.s  doubtlul  with  regard 
to  it  in  the  case  ol  liirds. 

Prof.  Weismann,  however,  has  rcccnlly  challenged  the  facts. 
He  has  also  given  his  txpl.mation  of  ihcrn,  s-.iii]:ii*ing  them  to 
be  fact ».     Theiefurc  I  will  consider  ihc&c  two  puints  separately. 

Several  years  ago  ]  undertook  an  experimental  inquiry  upon 
the  subject  with  (li>);s  which  yielded  negative  results.  I  then 
obtained  an  introduction  lo  Mr.  Everet  Millais,  in  Ofder  to 
profit  by  his  large  e  xperieooe  and  iciestific  iatere»t  in  all  matters 
pertaining  to  dog  bretdia^  He  Sognstcd  that  tfae  qucstJaa 
ought  to  be  put  in  the  joiBasb  of  mmem  in  thiscowttiy,  and 
also  ia  Amcrim,  for  the  parpose  of  ndring  diicosiions  upon  it. 
TUs  was  done,  with  the  Rialt  of  ktitaclooK  floods  of  letters  to 
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ihp  fAornsU.  fl-  1  nf>t  »  few  privjirc  mn  to  oufselves.  Ccmir^e 
1  hi>  ciipi'TLis  .1  >rs'c  w»s  for  the  m  n*  part  valueless,  f.ir  lir: 
tban  to  show  n  l;'  nera!  belief  among  fanciers  «nd  breeders  ia  the 
fad «  of  ;clfc'>iv,  coupled,  however,  with  great  differences  of 
opioion  Ifiiichiri;;  ihe  ft-  qnency  of  its  ocrarrencc.  Np»enh»lr««, 
out  of  all  thi-  iiinlley  nf  uriicii-'ji  it'ic  a'.^CItion,  llH-iewcic  .icum- 
j,>aralively  casts  whcic  i!  did  not  appear  liial  ciniitiJciicc, 
prf-formed  ideas,  uial  fihservation,  aiavism,  &c,  coald  be 
reasonably  assigned,  aaii  ihae  served  to  indicate  tbe  most 
.promising  varieties  with  which  to  wcmIc  in  fatare  eapetiawntt. 
The  general  result  of  our  inqttirjr  thas  far  hu  bacn  lo  eor> 
fofaocBle  the  «i|nsIoii  with  nhUk  w«  both  started,  viz.  ihtt 
allhai^  tht  bet  oftclcfoajp  u  of  very  miicll  TRrcr  occsmoce 
thia  it  gMtrally  supposed,  il  nevertheless  doe*  appmr  to  lalce 
place  ocoHKitially,  and  efpecially,  ax  Mr.  I!«rbflrt  Spencer  has 
recently  observed,  where  the  lirst  ofTspriDg  has  been  •  hybrid,  at 
di<>linguished  from  a  monjirel. 

On  the  other  hand,  there  does  not  seem  to  be  any  good  ' 
evidence  of  the  phenomenon  in  the  case  of  mankind.    Kor  | 
aUhotigh  I  have  met  with  an  allfgeil  instance  of  a  while  woman  i 
who,  after  having  borne  chiidten  ui  a  nci;ro  liu^baml,  tiad  a  ' 
necond  fimily  to  a  white  one,  in  which  some  rcjjro  charac.erislics 
appt-arcd,  I  have  not  been  ab)c  lo  meet  with  any  eon  il/i">t.5ii:in 
of   thii    insl.incp.      I  liavc  mmic    inijuines    anio/i^;  nicdicnl 
in^n  in  the  Soulhcin  States  of  America,  where  in  the  d:\y<i  of 
slaveryit  w,t>  fi<'-niei)tly  tlic  cu-vtr)tn  llial  youri;  ncLi'f^^r  ■  >hriu!>l 
be^r  their  firs*,  children  to  their  misters,  and  their  s  ihscyjent 
children  lunei;io  ha>Liaj3Js  ;  but  it  never  iceiiu  lu  have  Imvii  ; 
observed,  according  to  my  correspondents,  that  these  subse- 
quent children  were  other  than  pore  negroes.    Such,  however,  j 
was  not  the  mne  cue  M  llw  oae  above  aicBtkned,  iMt  a  racip'  | 
rocal  case ;  and  thia  may  have  made  a  difTerence. 

So  iRMih.  then,  for  the  facts.   As  regards  ihetr  interpieMi-  ! 
lion,  Mr.  Herbert  Speoecr  say*,  speaking  on  behalf  of  tbe 
Laraaiclcians  "  And  now,  in  the  presence  of  these  facts,  what  ■ 
are  we  lo  say?   Simply  that  they  ate  ftial  to  Weismann's  ; 
hypothesis.    They  show  tbal  there  ia  none  of  the  alleged  inde'  I 
pendcnce  of  the  reproducdve  eelb ;  bat  that  the  two  seU  ofeelli  ; 
are  in  close  commtiaion.   Thejr  prove  that  while  the  repro-  I 
ductive  cells  muUiply  and  anange  tbenttelves  during  the  evoia-  ' 
tion  of  the  embryo,  some  of  their  germ-plasm  pastier  into  the 
of  ioniaiic  cell-i  constituting  the  parental  hody,  anii  hetomes 
a  permanent  coni|  onrni  r<f  it     Further,  they  necessitate  the 
inference  that  'hi;  introl  '       :  im^plasm,  everywhere  diflused, 
i»  some  of  it  incluiied  in  the  reproductive  cells,  "intnequently 
fortned.    And  if  «e  \h\i-i  s;et  a  demonstration  th:it  the  some- 
what difterent  unil*  of  a  foreign  germ-plsim  pertnentiii^^  she 
organism,  permeate  also  the  Midsniuent  ly-forincd  reprodiurlive 
cells,  and  affect  the  structures  of  the  individuaU  aiiiini^  fiani 
them,  tbe  implication  is  that  the  like  happens  with  those  native  ; 
■anita  which  nave  been  made  somewhat  different  by  modified  : 
fiuetiow:  there  must  be  a  tendency  to  inheritance  of  aeqaiicd 
characteM."   (C(»w/"w/V>n>r>'  KtvUw,  March.) 
'  Oil  llie  other  hand,  Ptof.Wciimaiinnya  that,  even  admitting 
the  faeti,  they  in  no  way  sililatc  acai«t  hii  theory  of  germ- 
plasm.    For,  as  he  says,  "  such  ca^  eoold  be  accoMlted  for 
Trom  our  point  of  view  by  supposing  thai  spermatoeiM  had  | 
reached  the  ovaiy  after  the  first  sexual  union  had  occurred,  and  ; 
had  peaehatcd  into  certain  ova,  which  were  still  immature,  j 
The  immediate  fertilisation  of  the  latter  is  rendered  inconceiv- 
able  by  the  fact  of  this  immaturity  ;  but  the  sperm-cell  must 
have  rtmainM  in  the  body  of  the  ovum  until  the  maluralioil  of 
the  latter,  w  ith  the  nucleus  uf  which  it  then  unite  1  in  the  ptOCeM 
of  amphiniivii."  ("  Ihe  Germ- PJ asm, "  pp.  3>>5-<'  ) 

Il  seems  to  me  that  we  have  here,  in  principle,  a  siifTicient 
n'lswer  to  the  I.smarckian  interpretation  of  the  facti  allejjed. 
I  say  "in  principK-."  I>ecauic  the  obvitms  objection  that  mam- 
iiwJian  spermalui.i.i  cannot  beheld  capable  of  delving  their  way 
through  the  stroma  of  an  ovary  in  order  to  reach  unnpi-  ov.i, 
may  be  obviated  by  supiJOiing  that  i(  is  the  "  ids  "  and  "  dctei- 
iniaanta"  of  disiniegrated  tpemimtoxaa  whkb  do  so.  For,  if 
there  are  anyMch  things  at  ids  and  determioaBU,  it  it  certain 
(IrcH  the  facta  of  atavism)  that  tb^  caa  aaevlea  the  dirintecra- 
liOB  oflMreoBtaifiing  spermaloHMM,  nad  aiao  that  they  can 
then  pcMlxale eomatic  liuues  tu  any  extent. 

Bat  I  have  discussed  the  whole  subject  in  a  lengthy  appendix 
to  mv  recently  pnbiifhed  **  Esamination  of  Weismannism,"  to 
which  I  must  refiv  forall  detafli^  both  as  regards  the  alleged  facts 
aad  their  riral  inicrpKlatbm^  My  oUect  in  laitiDe  the  ksues 
ia  thcM  eoloauit  it  to  aaecftaia  mciiicr  foithcr  Iqght  caa  be 
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thrown  upon  \h<r  ?;tTi;>ct  l^y  any  of  your  numerous  readers 
Therefore  I  wiil  nierelj-  aid  that  numerous  eiperinncnti 
which  during  she  last  eighteen  :r.  intVis  t  have  Iteen  cooilucinj 
with  birds,  have  yielded  uniformly  nr;^i'ive  rcsullv  Score* 
of  purely  bred  ducks  (white  Ay>cil>-iiry),  and  ilozens  o: 
purely  bred  diickens  (Polish)  have  been  hatched  ;  but  in  no  one 
case  has  there  been  the  smallest  resemblance  to  their  te1ei;onoii) 
sires.  In  some  cases  a  year,  and  in  others  only  a  fortniKbt  wiw 
allowed  to  elapse  between  the  successive  impregnations  ;  hut  tr. 
all  can*  the  braoda  m  aa  parely  bred  as  if  their  la^ectivt 
RtoAeiB  had  aot  pteeloaily  borae  oiTiprinf  to  nalea  of  widely 
diiTerent  bieed*.  CeoRCB  J.  Romanes. 

ChiiM  Cbaich,  Oxford,  September  i& 


Quaternions  and  Vector*. 

Ix  his  recent  lelter  (NaTijse,  .Vuijiiit  17.  p.  364),  which  i< 
avowedly  a  reply  to  my  [lapoi  i.i'rrc.  K.S.t  ,  1X03-93) 
"Recent  Innovaiiotit  in  \'ector  Analysis."  frof.  Cibbs  doei 
not  seem  to  me  lo  discuss  the  real  point  at  issue. 

At  the  end  of  that  paper  I  summarised  the  arguments  is 
favour  of  qiiatemioo  vector  analysis  under  five  heads. 

The  first  of  these  wu :  "  Tbe  quaternion  is  at  fuadamenta!  a 
geometrical  conceplloo  aa  any  that  Frof.  Gibba  haa  aaawd. " 
This  argument,  which  was  a  direct  critictaa  of  Fra(  Gihbt'a 
attack  OB  qaaternioas  ia  hb  fetter  to  MATURBof  two  years  affOb 
it  not  even  referred  lo  in  his  recent  letter.  It  may  rcasooabfy 
be  assumed  that  silence  mean*  consent. 

The  second  summarised  argument  was:  "In  every  vector 
analysis  so  far  developed,  the  versorial  character  of  vector* 
eanoot  be  got  rid  of."  Regarding  this,  which  w»s  \  direct 
CTitici»m  of  the  position  of  Mr.  Heaviside  and  Prof.  M.-»cf*rlanc. 
I  am  :;lalt  ifind  that  I'rof.  Gibbs  is  virtually  at  one  with  me,  anj 
brir.;;-  lo  my  support  the  great  names  of  L-igrange  and  Poisson. 
Now  Hamilton's  quaternions  is  admittedly  the  only  vector 
calculus  which  takes  direct  cognisance  and  makes  futi  consistent 
use  of  this  ]ir:nci;>le,  the  logical  cooM-quenres  of  which  form  the 
mbject  of  my  ihifd  and  fourth  ".tininiirised  argismeols.  Thu* 
the  •pi.Tternion  wins  all  a'.ont;  the  line. 

The  fifth  and  lait  ijmniarii,ed  argument  was:  "The 
inventisn  of  new  names  and  new  nutations  has  addi.i 
nothing  of  imporlaoce  to  what  we  have  already  learned  Uova 
qaatenHoaai"  ThiB«  pnbaM]r«  has  most  direct  connection  with 
Prof.  CiUMlsfMeat  letter,  wUeh  is  lo  a  large  extent  an  cxp<Mi- 
tioo  ofbii  ova  lysiem.  And  iiilctcMlitg  though  this  may  l»e  in 
itself,  It  does  not  really  malce  oat  a  case  against  quateraioaa  ; 
-ind  that,  be  it  remembered,  is  the  point  at  issue,  f  odrctf. 
Prof.  Gibba  himtelf  admits  that  tbe  quaternion  notation  haa  a 
certain  advantage  in  simplicity.  This  is  plataty  so  in  tbe  cise 
of  V,  of  which  in  its  quaternionic  form  Prof.  Gibbs  gives  a  very 
neat  applicaiion  in  an  equation  whose  physical  interpretation  ia 
the  solution  of  an  important  problem.  Ilut  in  this  very  coiuiee- 
tion,  carried  away  by  the  exuberance  of  his  humour,  he  seems 
to  imat;inc  that  the  wjjwe  Nabla  is  of  the  essence  of  qualertiion-. 
and  that  the  quaternionist  has  no  riq?;!  to  u«e  the  word  potential 
I  am  not  aware  that  I  anyslien-  evpreised  a  divhke  t  i 
the  notations  [^],  which  re]>resenl  'pj-intilics  mojt 

emp:-..nic,-illy  n  j.^tornionic,  or  at  U-a^t  1 1  :»mili  oni.in,  in  their 
origin.  What  1  wishtvl  to  empbast>c  was  that,  in  gettti^ 
at  the  conception  of  the  quantities  .  «  ,  Prof.  Gibbs 
makes  use  of  the  s-i-called  indeterminate  pioduct,  which  i*  no 
vector  'ii;l  is  analytically  the  same  kind  of  ihin^  as  the  ouatei- 
nioQ  product,  and  that  conse:|uently  his  pampJiiei  and  iu>  Tust 
letter  to  NaTI  KI;  .nre  hardly  consistent  with  each  Other. 

I  am  accused  ■d"  an  ln-^ll^  1  rtt  ncf  in  the  interprelati'in  t  f 
certain  integraN.    I  have  nut  I'rof.  (Jihtis's  p..itiiphlc:  by  me 
present,  but,  if  I  icc  dlcct  .Tri;;hl,  there  i*  na  esiplicit  nu-ntn  n 
in  it  of  the  rcsitic'lon  ihril  the  <ipt-ratid  is  to  licaconslanr  vectrjr 
Nor  do  I  sec  th,ii  such  a  icstuttian  is  uccensarily  implied  m  a 
system  in  which  operators,  whether  under  an  integral  sign  or 
not,  arc  r«i>resenied  symbolically  apart  from  the  openmd.  The 
I  op«Braad  ia  viftoally  there  aU  the  time.  Tbe  cquatioos  are 
I  meaoiniless  willnat  it.  To  iatradaae  the  anexpresied  operaad 
I  is  therefore  a  very  diSmat  thine  fraai  the  act  01  iatrodaoaii  a« 
altogether  exirancoos  vector.   Whh  the  required  restrict lOB, 
however,  it  appears  that  Professor  Gibbs's  integral  operatotsait 
not  of  such  general  applicability  as  had  been  hoped. 

Out  even  snntiag  that  I  have  been  gniliy  of  an  iaadveiteace 
un  this  poutt,  IhM  ia  ao  way  affects  the  feaeial  wt^pmeei. 
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ijuatetnion  liii^liwjy.  Ihe  aMcried  weakness  of  il.nnilton's 
calculus,  ( niitr  .'led  with  |]|e  mpliail  atKBglh  of  iu  rivals 
has  mil  to  be  disclosed. 

With  a  view  to  bring  us  all  to  one  mind,  Prof.  Alfred  Lodjje 
tuggeut  (Natuke,  Juue  29)  that  the  quaternion  be  Te(;anlcd  xt 
ihe  diflefcaoe  of  its  vector  aod  icaiAr  pari*,  so  ihat  the  (qnm 
of  a  vector  becmaes  wdtuu  ibe  mlar  pradoct  of  a  vcetor  inio 
itieir.  le  is  not  easy  to  lee  vbtt  oltionte  idvuittee  Uih  change 
of  sign  would  bring.  The  mott obvkMtt  dhadvantage  woald  be 
that  It  would  to  a  laife  extent  feadcr  Hamiltoo'i  and  Tail's 
classical  treatises  of  iittte  Mfvioe  to  tbetiodent.  Moreover,  it 
would  bring  in  the  quaternion  in  a  very  artiAcial  manner,  as  a 
kind  of  after-thought,  so  to  speak  ;  it  would,  I  think,  confute 
the  h^i^iniier  by  forbidding  him  to  wake  use  of  power*  of  vectors 

in  (ho  M  .TV  _ 

tbeimp  )ctar;Le  of  ;he  product  at  the  expense  of  the  quotient  "f 
vectors;  nnd  it  w  u!d  lend  to  obscure  the  si^niticiiicc  ol  ihc 
versor.  I  am  id.jiii  it  it  luo  much  lo  a^k  of  any  who  ha»e  got 
Qccustvmi  il  rn  ihe  (  i.iitinion  method  to  introduce  confusion  by 
such  a  k.'Kini^c  lii  sign.  I'p  to  a  certain  point,  and  a!on-^  wtain 
lines,  '.il  lj>s  and  Heavisidc's  systems  i^v  i'j  u'ls  iileniical 

with  those  oliuined  by  Qiisternioni.  I;  ha>  nn-  1  Lt-n  shown 
that  they  Ic.i  J  to  rhr-e  (cv.ili.  mnrc  bimply  or  mnrc  ilirc-cily,  or 
that  they  are  more  casil)'  niaAititU  by  ihc  itutltnt  than  is  the 
caleultts  of  llaoiilloo.  And  the  same  mrty  be  predicted  of  the 
otodHied  qaatemioak  system  suggested  by  Prof.  Lodge. 

 .      .  -  C.  G.KMOTT. 


I'Ut  wIiiNl  m:cIi  a  \poiial  |  l.Kc  as  I  oevctilic  noulJ  l>c  warmly 
»clccii»«:d,  vk'C  musl  not  forget  that  llic  ]'r'>\cd  i,'(,Tiflnrs<  of  the 
photographic  *tar-images  of  what  nny  I  j  callcit  vio)j-t  refrac- 
tors refractors  Corrected  so  that  the  miniiuum  lotus  is  for 
violet  light,  IS  in  great  measure  to  be  attributed  to  the  fact  that 
tight  of  short  wave  length  i»  used.  The  increase  in  the  diameter 
ot  star  images  with  iBOeeaed  exposures  or  great  brightness  of 
the  star,  may  be,  as  Scbdner  has  lately  suggested,  due  10  de> 
ImIs  io  ihe  mode  of  toppoitt  of  the  object-glass  or  mirror,  bat 
doabtless  ihe  .?Wj>»f  ol  the  inaKei  wi<h  proper  exposures 
must  be  connected  with  tbesaaliaeM  of  the  scale  of  the  diffrac* 
liun  pattern,  and  with  the  cOBOeamtiOO  of  light  to  the  centre  of 
the  pattern,  which  may  besot  at  smaller  expense  with  a  violet 
refractor  than  with  a  VHHal. 

Probably  few  astronomers  would  have  been  bold  enough,  if 
generally  familiar  in  analysts  ;  it  would  accenioate  \  no  photographic  plaice  hml  l>eeQ  available  except  plates  sensi- 
tive only  to  yellow  and  green,  to  urge  the  preparation  of  plrites 
sm-i'  ic  in  the  violet,  on  the  ground  th.it  .1  violet  rclractur 
wouid  give  much  belter  results,  because  short  wave  lcii,{thK  »  ere 
used.  And  yet  a  comparison  of  the  results  obtained  with  violet 
refractors  and  with  reflecton  wonid  lead  one  u,  the  view 
above  exprc^.se<l,  anil,  1  lielicvc,  generally  aLCi.-;ile>l 

The  increa^iii  '<i>'s<  "f  iensiliveness  ul  incjiein  photographic 
plates,  with  respect  not  only  lo  the  colour,  but  also  to  ilie  in- 
tensity of  Ibe  ligtit  affeaing  them,  is  all  in  favour  of  the  rctlector. 
A  greater  andjaimdauabie  advaace  than  even  the  preparation 
of  plaiea  lo  soft  visual  telescopes  would,  1  ihiok,  be  made  if  the 
difnoiltics  of  wppoftio^  adjiiitiiy,  aad  maialaininB  a  gsimr 


MnedbBrgh,  Sepunber  4. 


OrMsaiHui's  "Auadlebaiififtlahrt.'* 

Sir  Rodkkt  Dall  ask*  wlv  no  one  baa  translated  the 
"  Aasdehnangslehre  "  inio  Eogluh.  The  answer  Is  as  rrgreuble 
at  simple— it  would  not  pay.  The  lumber  of  mathenaiicians 
who,  after  the  severe  cour^  of  ihe  naivcfitties,  deiire  toealend 

Iheir  reading  i4  very  small.  It  is  something  that  a  remedable 
few  seek  to  apply  »  hat  they  have  already  learnt.  The  first  duty 
of  those  who  direct  the  studies  of  the  universities  is  to  provide 
that  students  may  leave  in  possession  of  all  the  best  means  of 
future  investigation.  That  fifty  years  after  publication  the  prin- 
ciples of  the  ••  Ausdehnungslehre"  should  find  no  place  in  English 
maihemjiticat  education  is  indeed  astonishing.  Half  the  time 
given  to  Micti  .1  wearisome  subject  as  Lunar  Theory  wouM  place 
A  student  in  possession  of  many  of  the  deliRlnlui  surjitiics  of 
Grossmann's  work,  and  set  him  lhink;n)i  l.,r  hiiniclt.  1  he 
"Ausdehnungslehre  "  has  won  the  adnurauon  jf  t  .0  m.  ny  dis- 
tinguiihed  mathematicians  to  remain  loiitjcr  i^tiored.  i.  lifFord 
aaid  of  it  :  "  I  may,  perhaps,  be  permitletl  to  cxjircss  my  pro- 
fonnd  admiration  of  that  cxiraoolmaiy  uoik,  ami  my  conviciion 
that  Us  principles  will  exercise  a  vast  influence  upuo  the  future 
of  msihfinstical  science,"  Utefai  or  not.  the  work  is  "  a  thing 
of  heaai7.''aiKl  no  mathenntkiaa  of  taste  diould  pass  it  by. 
It  is  possible,  najr,  even  tikelx.  that  its  priaciples  asajr  betaqght 
more  simply ;  hot  the  Work  sboaM  be  )»meivsd  as  a  daisic  < 

I  shoaM  ha  glad  to  sabscribe  £iQ  towanb  th«  espenaa  of 
traaslatlott.  It  others  will  join,  perhapa  sone  pnbltsher  will 
lake  the  matter  up.  Is  there  no  machinery  by  which  the  uni- 
versiiifs  could  be  induced  to  subscribe? 

A  good  book  on  the  subject,  entitled  "The  Directional  Cal- 
culus," by  Prof.  E.  W.  Hyde,  is  published  bjTGiin  and  Co., 
liosion  ;  and  a  valuable  and  very  clever  elementary  exposition, 
on  a  geometrical  basis,  of  important  parts  of  the  Calcului,  by 
M.  Carvallo,  appeared  in  the  NouvtlUt  AMnalet  ,1:  Mathc  [ 
matijut!  of  January,  lS()2.  The  latter  will,  in  one  day,  enable 
a  studeoi  to  comptetieiHi  the  power  and  elegance  of  Craasmann's  I 
mthods.  R.  W.  Gexesb. 

Attnmomieal  Photegrapby. 

THSnatare  of  cliro:uali;  correction  adopted  f  ir  visual  IcIl-- 
SCOpea  it aniform  enough  to  make  it  poisible  to  slate  whai  kind 
of  pbotegrapbiephuejadesiKdltBr  use  with  such  telescopes. 

A  ptato  which  is  aeiuitit*  to  light  betwcea  C  aod  F  in  the 
solar  apcotren,  with  a  aniked  maximaB  betwaea  D  and  ^,  aod 
luemiiive  to  other  light,  woold  he  saitaUe  for  neaity  all  visail 
telescopes,  which  might  in  other  resptct*  (*.^.  apertnrfi  f-JCii 
length,  ]K>siiion  as  alfecied  by  dim ite}  be  avaiUble  for  taking 
special  photographic  records,  With  existing  plataa,  so  br  as  I 
h.ive  been  able  to  acquaint  myself  with  (hem,  th» seositivenew 
ia  the  blue  and  violet  it  the  diffiaiMy. 
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ippoftin^  ndjiiating.  aad  maialanlng  1 
;  to  that  tba  aseaanianent  of  atai-images  nuqr 
be  regarded  with  as  much  con6deooe  in  the  Case  of  plaies 
exposed  in  reflectors  as  in  refracuwt.  H.  F.  NSWALI* 

afadinglejr  JUie^  Canbiidge,  iicpiaaiher  25. 

Htring's  Theory  of  Colour  Vision.  . 

I  All  very  moch  surprised  lo  tee  that  Prof.  EbbiDghans,  in 
the  last  number  of  the  Ztitsckrijl  fur  Piythelogit,  annonnces 
as  new  a  discovery  which  has  a  critical  bearing  upon  Hering's 
theory  of  colour-vision — the  fact,  namely,  that  two  grays  com- 
posed the  ore  of  blue  anrt  yellow ,  and  the  .-other  of  red  and 
green,  and  n  aiJe  e  |ually  li right  at  one  illumination  (by  admixture 
of  lilack  with  wliicnci't^t  oif  ihcin  liiriis  out  to  he  the  brighter 
dg  n>/i  contmn!:  lo  !ic  cijually  bright  at  a  ditlettnt  illurmuadon. 
If  two  cumplementaiy  coluurs  were  purely  antat;or.!-,tic — thai 
IS,  if  the  colour-processe-i  Mrnjily  debit  jyc  l  c.n  h  other,  as  pro- 
ce»sf  s  of  assimilation  an^  l  diiMimlation  nlu^!  do,  an  1  if  the  result- 
ing white  was  iolely  due  to  the  rcM.luni  white  unich  .icc!im|i.mics 
every  colour  and  gives  a  its  bcigliinefu,  liicn  tlieic^-itivc  bin;ht- 
ncK  of  two  grays  comjiosed  out  of  different  parts  of  the  sj>cl-. 

I  t rum  could  liot  change  with  change  of  illumination.  The  tact 
that  they  do  change  IS  therefore  completely  sabvcfsive  of  the 
theory  of  llering,  or  of  any  other  theory  in  which  the  comple* 
nentary  colour-  processes  are  of  a  natare  lo  aanihUata  each 

I  other.  This  consequence  of  the  bet.  as  well  as  the  ftct  itself, 
I  stated  at  the  Congress  of  Psychologists  in  London  III  At^ast, 
1S92,  and  it  was  printed  in  the  abstract  of  my  paper,  which 
was  distributed  at  the  time,  and  also  in  the  Proceedings  of  the 
Congress. 

Prof.  Ebbinghaus'  discovery  is  apparently  independent  of 
mine,  for  he  sup|ioses  that  the  phenomenon  cannot  be  exhibited 

upon  the  colour-wheel.  This  1*  nrit  the  case  ;  with  litlingly- 
cDo-cn  j  .-i[)Lr-  that  1%,  w:ih  ,a  re  1  ami  (^reeii  which  need  no 
addition  ut  blue  or  jclluw  to  make  ;i  pare  gray,  and  with  a 
corresponding  blue  -nul  yellow  )  i;  is  perfectly  evident  upon  the 
coloKf-wheel.  The  ,.inic  p.T(.cr  circles  which  I  used  lo  demon- 
SImte  1'.  in  I'rul'.  Konij^'s  lahotatijry  in  Berlin  are,  a:  ihu  request 
of  I'jijl,  Jaiitiuw,  now  oil  exhibition  at  the  Woria's  Fair  at 
Chicago.  While  Prof.  Ebbinghaus'  discovery  il  ihe  fact  is 
iheiclore  doubtless  indepeodent  of  mine,  i  aiiaw  myself  to 
IKiiot  oot  that  mine  is  praae  to  his  in  point  of  time. 
Ualtimore.  Ckkistihk  Lauki.  Fra.nkli.n. 


"  Megamicros.'* 

Ix  NAttrhB  of  August  24  the  following  extract  from  the 
fiutidiit  de  tMmUmU  dt  Bt(gifuf,  No.  6  (1893).  is  gtveo^ 

vit : — 

"  Aeeordii^  to  Liplace,  if  the  dimensions  of  all  the  bodies 
of  tho  nnivene,  their  nahtat  distances  and  velocities  wcr«  In 
or  diminish  in  n  cMitant  propjMioo,  thtse  bodies 
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wouW  <i«cribe  I'le  same  curiPes  a*  lliey  ilo  ii  *.  T:ie  np; ''nr 
.-ince«  pjc*cnteil  -il  ifrver*  would  he  the  si^nc-,  ,in  1  irnlc|>i.-;5- 
il<nt  of  ihe  dimcri-i  ,i  .iistimcd.  llttice  ific  only  I'.ics  we  :tre 
Ab!€  tn  apnr?!- :i-f  ut;  ratios.  In  oppofutbo  io  thw  ihcufem, 
M  I  t^lr  I  J- si.  I ,  ;h»t  if  a  »yitem  coniiMing  of  the  iun  and 
cartki  were  10  be  tlauiiniihetl  in  linear  dimcnsiont  to  one-half, 
all  (tentiiici  remaining;  Ui'.  >jrne  ;it  homologous  ]i(iin-s,  !ind  the 
orbital  velocity  of  the  earth  were  reduced  to  one  half  iit  value, 
(here  wuuld  lje  certain  changet  in  the  relationi  of  an  obienrer 
10  bi«  turroundinga  which  could  not  escape  notice.  The  velocity 
of  M«Bd  prupasuion  wool  l  be  tke  mm  w  befoi«t  but  the  4»- 
ia«e*  imvened  dttnoK  •  cecttM  nnber  of  ribntions  will  ■ppaar 
Imcr,"      (pi.  406«r  Natore). 

H«i«  It  tecfflf  to  br  overlooked  tb«l  aeeordine  to  ibe  above 
cyttem  of  rrducilon  of  scale,  the  molecules  »f  air  which  propagate 
•oond  w'julJ  have  to  Im;  conceived  as  diminished  in  size  corrc- 
■powliagiy  with  the  plancir,  canh.  &c,  lor  if  not,  obvioiiily  the 
coottancy  of  ratio  ol  relative  ditnenciom  mppoved  bjr  I^plaoe 
could  not  pcriist  under  this  reducing  proceii.  For,  considering 
"all  the  tiodici  in  the  universe,"  we  CMIIOt  regard  the  linear 
dimensions  of  the  eirrh  and  Urg-r  bodies  as  ledecei  tri  one- 
half,  and  neglect  tlic  srrnllcr  Ijo  lies  (moleculesl.  If  l!icn  ihc 
dimeniioiK  of  &.<■  i;i  jU-cules  of  air,  and  atto  their  norma!  veloci- 
tici  l>c  5U(i)  i>»c.l  rcilu.  L.I  to  one-half,  then  (according  to  what  i* 
set  f.)rlh  in  a  paper  of  mine  in  the  Phtt  nofthtail  Afa^jitftf,^  Itine 
1S77,  ii:l;Hing  to  sound),  ili?  velociiy  of  sound  h  hi!,!  be 
••x.ictly  halved,  and  thcrefote  nut  rcniAni  "  the  same  as  LKlorc," 
as  M,  Iti.-l!n  u{  supposes.  Hut  tin-  vcl  Kity  of  sound  would 
afloat  ihc  uinc  as  before  to  us  with  our  lialved  standards  of 
lettgth  on  the  ledaced  planet,  in  accoid  with  what  Laplac< 
alates.  For  as  indicated  in  the  above  paper  (/'/«/. 
"The  velocity  of  proMgatiun  of  ■  wave-'Mcb  ais  we««  of 
found — in  t  ges  w  twloy  deMrmmcd  by.  anil  jprapenional  to, 
the  velocity  of  tbe  mOMCalei  «f  the  gat ;  ancl  the  velocity  of 

S»pagaiion  of  Ihe  wave  is  not  eAiecled  by  density,  pressure,  or 
llieatecilic  gravity  of  a  Qas,  or  by  anything  else  euepoOS 
5  veloetty  ff  u>  mt>lecule»"  (p.  452.) 

For,  on  the  Kinetic  llMOiy,  the  molcculei  of  %  get  an 
evidently  only  Mt  npon  eefih  otiier  by  direct  impect»iuid  they 

therefore  propagate  any  wjiveat  their  encounters  at  a  rate  pt'- 
(tortional  to  ihtt  at  wliicli  the  muiecules  arc  moving  in  the 
normnl  state  of  the  gas.  If,  we  inufjine  then,  the  vclrvcities  (.f 
iliL- <i)naller  bodies  t>uch  as  the  m  ilrcjlcb  of  a.r ;  !■>  I>e  hilved, 
juii  as  iho^  of  the  planets,  &c,  arc  supposed  halved,  then  the 
velocity  of  iOKiid  mil  be  neocinrily  fcdiieed  to  Me«faiUf,  u  we 
have  seen. 

Ilencc  the  ab  v.,  .ii^^miM.-nl  L.-iinl  i.r.  tlic  Kinetic  theory  of 
gases  would  af^.-.-irL-ni ly  ^upp^JIt  L.ijil.icc  -  vn-*  ;  anl  so  'Jic 
Vflo.'ity  lit  siiuri'l  w  iuM  ^ei-tn  to  ii-,  jittx  iMrly  ihc  same  as  bcrorc. 
The  distance  traversed  dinini^  a  certain  nuintier  oi  vibraiioni 
wonMiMitthea  (as  M.  IJetlHrnf  thiolu)  appcer  laifert  ait  bi< 
coadttitooi  aeen  to  me  iovalidatcd  by  hie  asnimed  tuuymmOri- 
t«l  aalective  djoiimitioo  of  aisei.  Of  coane  one-JMl/the 
preicot  netre  woald  on  the  redttced  etnh  tat  itiil  called  a 
"netie.'*  became  ft  wottld  be  a  len-millianib  of  the  earth'n 
qeadnut,  ai  bow.  A  un  «  metre  high  would  atiU  be  a  metre 
high  in  the  planet  of  tednead  llai,  and  the  metre  standard  he 
grasped  would  ttill  he  the  sane  length  ashimielf.  So  it  appear* 
tliat  if  the  univerae  known  to  us  were  suddenly  halved  in  sue  by 
reducing  the  linear  dimensions  and  velocities  of  all  the  bodies  to 
that  Client,  there  wouhl  be  nothing  to  allow  the  change  to 
detected.  This  wouid  aUo  seem  lo  harmonise  with  the 
Spenceriao  doctrine  of  tiie  Kelativiiy  of  all  Icitowiedge. 
.Haatbutg,  Sept«uiber4.  S.  Twlvex  Priutoii. 


EARL  y  ASTERISMS.* 
11. 

AS  In  Egypt  so  In  Babybnia,  fat  the  first  refer- 
cocei  to  the  constelUtioni  vpc  must  study  the 
religion  and  the  tnyihology ;  Jensen  shows  that  the  first 

noiKHis  of  the  I'.ibylonian  constellations  are  to  be  got-by 
stud)  mg  the  suu  gods,  and  especially  the  mythic  war 
between  the  later  aun<god  Aiarduk  and  the  monster 
Ti«mat. 

Mwle  of  the  Propagatiai  «f  Soun  J  awl  the  f'hyticat  C jnditioM 
iaarmimt  its  YlUldtilKi  11  WtiiBP*'"''%lh*  Ifilaftic  I'heury  of  Gmcs." 


So  t'.ir  .is  I  li;ive  been  able  to  •t;.ithcr,.nu-  r.iyili  like  the 
Egyptian  myth  of  Horjs  involving;  rornliiti  lictuccn  the 
sun  and  circunipul.ir  Mar-i;rnj5  ;s  entiiei)'  iackin^;  ra 
Babylonia,  but  .1  5iin:l.ir  myiii  in  relation  to  some  of  tbc 
ecliptic  constellaiii  ins  is  among  the  best  known. 

In  my  references  to  the  myth  of  Horus  I  have  shown 
that  in  all  probability  an  astronomical  me.ining  is  that 
the  rising  sun  puts  out  the  northern  stars  ;  and  there  is 
evidence  that  we  have  a  reference  also  to  a  sun- worshipping 
race  abolishing  the  cult  of  -Set  representing  the  northern 
Stars.    I  have  also  shown  th.tt  ic  r.;des  bniTt  to  nortltern 
j  stars  have  had  their  axes  blocked  to  prevent  the  worship, 
;  and  that  the  northern  tcniples  at  On  and  Denderah  were 
among  the  first  founded  for  the  worship  of  the  DiviiM 
*  dynasty  of  Setor  Anobi*. 

This  being  so^  It  is  of  importance  to  disims  the  Balqr* 
Ionian  .-nyth  of  the  battle  between  Mardok  and  TUtmac 
from  the  astronomical  point  of  view,  but  before  we  do 
this  it  will  be  well  to  see  if  one  can  trace  the  history  of 
the  sun-god  of  Eridu,  which  city  is  universally  conceded 
to  have  been  the  original  centre  of  Babylonian  i.:.eas 
until  the  descent  of  tlie  .Xorthmen,  .-intl  to  have  beOtt 
founded  by  a  colony  iiom  soaie  o'.lier  country. 

The  Sun-god  0/  L/tdti. 

Let  uf  assume  that  the  earliest  sun-god  traced  at 
I  Kridu  was  the  sun  god  of  those  early  ai;gonauts  who 
founded  the  colony. 

We  are  told  that  this  sun*god  was  the  son  of  ia  aad 
Oam-klna,  his  wUis  symbolisiaf  the  eardi,  and  that  bis 
name  was  Tamtnuz  (Sayce,  p.  144).' 

This  ta  was  such  a  great  god  that  to  him  was  assigned 
the  function  of  Maker  of  Men  ;  he  was  also  a  great  potter 
and  art  workman  (p.  293),  a  point  I  shall  return  to  pre- 
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that  15,  the  poles  of  the  henveus  and  t!ie  e^-raior.  'I'his 
T.urumu  ;I)um,u;  wa'i  alicrwards  idct^tified  uiih  Nin- 
Girsu,  and  ultimately  bec  iine  *' the  Nergal  of  Southern 
Chalda:a,  ili^  sun-goii  ol  winter  and  night,  who  rules, 
like  Khadamanthos,  in  the  lower  world  "  (Sayce,  p.  245), 
and  as  lord  Of  Hades  be  was  made  son  of  Miu<Jil  (Sayoot 

p.  IQ7)- 

Tlus  WA5  at  lifit,  I!ut  what  do  we  find  aftcrwarr,  1 
.N'cfgal  Is  changed  into  the  .Midsummer  Sun  '  (Jensenj 
])  4H4).  \nA  finally  he  is  changed  into  the  Sprnig  Sun 
M.irdukai  Habvlon  ^ayce,  p.  144}  where  he  is  recog- 
nised as  the  lion  of  1 1  and  Duaxaig,* that  Is  tlie  Eaatem 
Mountain  Jensen,  p.  237). 

.N  ow  boivev  er  difficult  it  may  be  to  follow  these  changes 
from  the  religious  point  of  view,  from  the  astronomical 
side  the  cli  inges  arc  not  only  easily  explained,  but  might 
:  havcbeenpredicted,  provided ooehypothcsis  be permitted^ 
I  namely,  that  the  colony  who  foniKwd  Eridu  were  origin* 
I  ally  inhabitants  of  some  country  south  of  the  equator, 
buch  an  hypothesis  may  at  first  sight  appear  sirangOi 
but  the  view  that  Eridu  was  colonised  from  Cash  has 
been  supported  by  no  less  an  antbority  than  LepsiuSi* 

Now  the  boundaries  of  Cuth  are  not  defined,  bat  tbey 
may  possibly  Indude  the  Land  of  Punt  from  which 
certainly  part  of  the  Egyptian  ctdture  was  derived, 
t     Puot  was  always  coorideicd  a  "  Holy  Land,"  and  it 
j  was  acknowledged  that  several  of  the  EgyfAian  gods 
I  had  been  thence  introduced.  Hathor  was  "  Oueen  of  the 
Holy  Land,"  "  Mistress  and  Kuler  of  Punt."    Amen  Ra 
was  "Hak"  or  "King"  of  I'unt,  and  Horus  was  the 
Holy  .Momiaf  Star  which  rase  to  tlie  west  (?>  of  the  land 
of  Funt.' 

.M  is|)cri)  refers  to  .m  .incient  tradition  that  the  tan  1  of 
I'uiii  tauld  be  reached  by  going  up  the  Niie,  where 

'  li  w  luld  «<«iB        iltat  lvir>  =  T.>ini<u<     T(ii«  c  j-ric?n  tlif  mftlu  of 
Isi*  ani  OMri*,  laiauiu  aixl  AiW»i>,  aai  ih«  cull  at  BjrWo*  Ism  Sayce 

*  Immdectioii  la  NabUeli*  Craaeiatik,  ttto, 
1  Ka«lia«on,Ui  i)4* 
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evcmu.illy  an  unknown  ica  was  reached  which  b.itheil 
the  Und  of  Ftir.i.   Was  this  one  of  (he  great  lakes  ? ' 

Brugach-  is  of  opinion  that  Punt  occufried  the  south 
and  west  coasts  of  Arabia  Felix,  but  Maspero  and  Mar* 
iette  do  not  a^ree  with  him.  The  two  latter  authorities 
idemify  it  with  that  pan  of  the  Sflmali  land  which 
borders  on  the  Gulf  of  Aden.  It  n  the  Cmnanioniicra 
rwio  or  Aromatifera  reno  of  the  aacienta.' 

The  inscriptioits  at  Der  «l«Babaii  make  it  quitt  certain 
that  Pant  Is  to  Africa.  Hotteotot  Venusei  and  elephants, 
to  say  nothing  of  the  general  products  of  the  country 
reieried  to  as  among  the  freight  of  the  ships  on  their 
homeward  voyage,  distinctly  point  to  Africa,  and  I  think 
a  southern  part  of  ;t, 

The  first  orj^aniscd  expedition  to  Punt  of  which  wc 
hear  anything  ]s  that  organised  by  Se-ilnx-ka-Ra,  the  last 
kin<;;  of  the  ilth  Thehtiii  dvnasly.  This  was  :t  new  traffic 
b\  uay  r>i  the  Ked  Sea,  There  was  then  nn  .  anal  ;i)iiiuiL,' 
the  sea  v.th  the  Nile  in  existence  ;  the  expedition  went 
by  land  to  (.'optos.-' 

They  futthei  mdii:ale,  as  Maspero  s'-ifr^ests,  that  the 
e\pfditi(in  of  f  i  Uslicfiset  .imliored  up  a  rue.,  anii  not  on 
the  sea  shore,  especially  since  the  native  huts  are  sbuivn 
as  butt:  on  pi[<  s.  This  again  makes  Africa  much  more 
prol).i!ilc  than  Arabi.T. 

If  ue  a::;rce  lliat  I'unt  15  really  in  Africa  >;nuth  of 
Somali-land,  there  is  a  great  probability  that  tne  tradi- 
tion referred  to  by  Maspero  is  a  true  one. 

There  is  distinct  evidence  that  Horus,  Hathor,  and 
Amen-Ra  are  worships  coming  from  the  south  and  dealing 
with  southern  stars  exclusively.  With  repard  to  Horns, 
it  i*  necessary  to  discriminate,  since  there  were  two 
distinct  gods— Horus  in  -N.  and  S.  Kgypt,  nnd  Horus 
of  the  south  x^'cis  the  elder  pf  the  two.  The  Hawk  God 
of  Edfii,  Harhouditi,  the  southern  Horus,  had  for  servants 
a  number  of  individuals  called  Masniou  or  Masnitiou  = 
Uadksmiths^  The  Hawk  God  of  the  Delta,  the  northern 
Honi9»  HanUsit,has  for  his  entourage  the  Shosou  iiorou. 

Nmr  Maspero  has  recently  pointed  oat*  that  the 
southern  Hons  may  have  been  imtmrted,  not  from 
Arabia  Felix  or  Somali-I.-«nd,  but  from  Central  Africa ! 

Among  all  early  peoples  the  most  Imporunt  times  of 
the  year  must  necessarily  have  been  those  connected 
with  seed  time  and  harvest  at  each  locality.  Now 
the  spring  equinox  and  summer  solstice  south  of  the 
equator  are  represented  by  the  autumnal  equinox  and 
the  \v:i;ter  so.^t  ce  to  the  north  of  it.  If  llic  rnlonist'i 
xsho  ranic  to  I^ntin  i  ainc  Irom  a  region  south  of  the 
equator,  thcv  vvnuli  naliir.illv  have  br()i:.,'lit  r;o!  only  ihcir 
southern  star^..  b.u  their  southern  sc.ison^  ith  thcni  ;  but 
their  spnnf;tinir  w.is  the  northern  ajtuom,  their  summer 
solstice  the  iioithcra  winter.  I  histoukl  have  gone  on  for  a 
t:nic,  and  we  see  that  their  great  sun-god  was  the  god  of 
the  winter  solstice.  Tainrau^  ->  Nersjal. 

lint  u  rouid  only  have  ;'onc  on  for  .1  time,  the  clinatic 
facts  were  a;.;s!n*e  stifli  an  iinnitiiral  system,  and  the 
old  condition  o  1  <i  have  hron  hroai;hl  back  bv  callin;,^  the 
new  winter  summer,  or  m  other  words  in. (kin;,'  the  winter 
god  into  the  summer  sun-god,  in  short,  ch.mjmy  Nergal 
into  a  midsummer  sun-gwl.    This  it  seems  ihey  did. 

But  why  the  further  change  from  Nerval  to  Marduk.' 
Because  the  northern  races  were  always  tending  south- 
wards, being  pushed  from  behind,  while  the  supply  of 
Eridu  culture  was  not  being  replenished.  The  religion 
and  astronomy  of  the  north  were  continually  being 
alienfthenedf  and  among  this  astronomy  was  the  cult  of 
tlie  sun  at  the  vernal  equinox,  the  springtime  of  the 
northern  hemisphere,  sacred  to  Marduk.  Neigal,  there- 
frne,  makes  another  stage  onward  and  is  changed  into 
Marduk! 

•  Mupero,  "  Hi»loitt  Anc  ,"p.  5- 
-  BtoKKh,  "  HiUfty  of  Kgypt,"  1S91,  54. 
J  Maticilt,  "  r>tr  «I-H»hjri,"  p.  m. 
Ka»Unv/n,  ii.  1^1.  '  "  V AamfaTntfat"  «ty.  lt«t  4. 


It  is  also  interesting  to  find  tliat  In  Ninib,  another  sun 
god,  we  ha\e  almost  the  exact  counterpart  of  the  Egyp- 
tian Hoius.  He  I^  the  eastern  morning  s«n, the  son  of 
Isani  (?  Osiris),  and  the  god  of  agriculture,' 

1  append  tmc  out  of  many  pubUsbed  hymns  to  tbe  Sun 
Cod  : — 

O  Son  (god) !  on  the  horizon  of  heaven  thou  JaMncst, 

The  boU  of  the  pars  heaven  thou  opeaot, 

The  doer  of  heaven  Ihoe  opcncst. 

O  Sua  (god) !  thou  llAett  up  thy  head  to  the  world } 

O  San  (god) !  thou  eoverctt  tbe  eanh  with  the  atajcttfe 

brij{lnne?!!  of  he:^vcn. 

Mard»ik  then,  the  ion  of  Ea.  was  finally  as  delinite 
a  spiip;:;  c  ;  inox  ian-god  as  .-\inen  l<"i  in  Egyptian 
uiytholii^y  was  a  summer  solstice  sun-god. 

.Marduk  was  more  than  this,  be  reprc>>cnted  the  con- 
I  stellation  of  the  Bull.    Here  1  ipiote  Jensen  p.  315). 

'  1:  has  already  been  suggested  that  the  Hull  is  a  symbol 
of  the  Spring- Sun  .Marduk  ;  that  he  w.is  originally 
complete  I  that  he  at  one  time  extended  ai  far  as  the 
Fish  of  /a,  t^.  the  western  Fish ;  that  the  Fish  of 
out  of  which  the  sun  emerged  at  the  end  of  the  year  in 
ancient  times  to  enter  Taurus,  is  to  represent  /«,  the 
God  of  the  Ocean,  out  of  which  his  son  Afiin/ui;  the 
early  sun,  rises  daily  ;  finally,  that  a  series  of  constella- 
tions west  of  the  Pish(es)  is  intended  to  represent 
symbolically  this  same  ocean.  Marduk  is  on  the  one 
hand,  as  early  sun  of  the  day  (and  the  year),  the  ion  of 
Ia,  the  god  oir  the  world-water." 

As  to  the  sun-god  Marduk,  then,  he  represents  tbe 
sun  at  the  vernal  equinox,  when  the  suonse  was  heralded 
by  the  stars  in  the  Hull. 

But  what,  then,  arc  the  fish  of  la  and  the  other  con- 
stellations referred  to  ?  They  are  all  revealed  to  us  by 
themyth.  Theyarc  the  southern  ecliptic  consi cllations. 
We  gather  this  from  jenseu'M  account  of  the  ii;;ht  that 
Marduk — this  h".gy]):ian  Horns  has  with  certain  mon- 
sters inhabiting  the  world-ocean.  1  he  monsters  being 
called  genericMlyTianat. 

Ti'mult. 

Tiamat,accor(ling  to  1  cn";cn,  ine.ui  ^  initi. illy  the  I'.as-lerti 
Sea  (p.  507).  rh;^  svas  expanded  to  tr.can  ti  e  '■  Wcit- 
wasser  "  (p.  315;,  which  may  be  taken  to  mean,  1  suppose, 
the  origin  of  the  <}reek  sttmaAt,  and  possibly  the  over- 
lying firmament  of  waters. 

These  lirmamental  waters  contain  the  southerly  ecliptic 
constellations,  the  winter  and  bad-weather  signs — the 
Scorpion,  the  Goat-fish,  and  the  1  ish  among  them. 

It  nmst  be  pointed  out  that  these  southerly  constella- 
tions were  associated  with  the  winter  solstice  Sun-God  of 
Elidu  in  his  first  stage. 

Tht  Myth  0/  Marduk  aad  Tiumat. 

I  But  this  Horns  no  longer  smites  tbe  hippopotamusi 
that  is  the  northern  surs,  his  quany  is  elsewhere ;  be 
does  battle  against  this  wortdHwean  in  the  form  of 

Ti  :<nuac  and  among  the  allies  ufTtimat  we  find  a  SonpionF 

'  y\\:\  t)  ^77).  a  Goat-Fish,  and  a  Fish-Man,  and  to  the 
west  of  the  vcrn.il  f^qiiinox,  ».(•.  in  the  *  water  region '  of 
the  Hcavcni-,  a  h  ish  Fish  of  /<i),  a  goat-fish  and  a  scor- 
pion. 

Wearee\  it!entl  >  ilcahnghere  with  Scorpio,  Capricornus 
and  Pisces,  the  ecliptic  constellation  ot  the  winter 
months.  Marduk  .iL^'ainst  Tiamat  was  the  never  ending; 
battle  of  May  against  December. 

Imprimis  then  we  have  the  later  licveloped  northern 
spring,'  sun  destroying  the  evil  gods  or  spirits  of  winter, 
and  chief  among  ibcm,  of  course,  the  goat-fish,  which, 
from  its  central  position,  would  represent  the  winter 
Mlsticc.  ,  ^      .    .    .  . 

But  this  goat-fish  was  la  of  Iridn.  The  primal  god  of 
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F/ib.Ionia!     This  Jensen,  by  wonderful  analysis 

(woiiid  that  I  could  couiplctely  foiiow  it  inils  marvellous 
philological  iwisiings,  pp.  73-Si )  puts  beyond  question, 
and  clinrhc^  the  ar^umeis?  by  showing  that  our  "tropic 
of  C.ipricon.  '  of  -.-  ilaN,  ti  p  -c^w  still  represented  on 
our  };lobcs  of  to-day  with  a  fiih's  tail !  was  called  by  the 
Uahyloniani  "the  patk  followed  by  la  "or  in  relation 

to  la. 

The  myth,  then,  has  to  do  with  the  fact  that  the 
winter  sun  worshipof  Eridu  ivas  conquered  by  the  spring 
sun  wonhip  of  the  nortlu 

If  we  accept  this  we  can  compare  the  Egyptian  and 
Babylonian  myths  ftom  the  astrODoniical  point  of  view 
in  the  following;  m.mner.  and  a  wonderful  difference 
in  the  a-tron  n.iKal  observations  made  as  well  as 
In  the  form,  tlioueb  not  in  ibe  basis,  of  astro- 
noraical  mytbolof  y  in  Egypt  and  Babylonia  it  before 
our  eyes. 

Astronomically  in  botb  couatrict  wt  are  dealing  with 
the  dawn  preceding  auiniMi  on  new  year's  day,  and  the 
accompanying  extinction  of  the  itan. 

But  which  stars?  In  Egypt  there  is  no  question  (hat 
the  stars  thns  fading  were  thought  of  as  being  chiedy 
represented  by  the  stars  which  never  set,  th.it  is  the 
circumpolar  ones,  and  among  them  the  Jlijipop jumu> 
chieily. 

The  southern  cult  had  conquered  the  norilicrn  one,  the 
southern  llorvis  h.nl  conquered  Set. 

\Vc  now  learn  lli  i;  in  li.ibylonia  the  chief  t-hani;c  liad 
been  in  the  sun-god.  Here  the  northern  rnlt  h;id  cnn- 
quereci  The  exotic  worship  of  the  winter  constell.itions 
h  i(i  hren  .il  olished,  and  they  were  picturcil  ;is  dcstiojed 
under  tlie  I  imi  of  Ti'imat,'  although  they  ucte  ujicc  as 
pronrjin.  nt      Set  in  Egypt. 

XciA-  I  believe  that  it  is  generally  recognised  that 
M.Tn.liik  w.i,  rc'l.itiirly  •>  Ute  intruder  inti)  the  llaby- 
loni.ui  iJinthcor,.  If  he  were  .1  goj  brought  from  the 
north  by  a  ccii-,ijuerjn^;  race  (whether  conquering  by  craft 
or  krafi  does  not  m.ittcr  .  .ind  his  worship  replaced  tiiat 
of  la,  have  ue  not  //;,•//  ;/;  r  the  exact  oouDter^ 

part  of  the  Liiypuan  myth  of  Horus.*  In  the  one  case 
we  have  a  southern  sun-worshipping  race  ousting  north- 
star  worshippers,  in  the  other  a  northern  equinoctial  sun- 
Worshipping  race  oustingthecult  of  the  wintersolstiiial  sun. 
In  the  one  case  we  have  Horus,  the  rising  sun  of  every 
day  slaying  the  Hippopotamus  (that  is  the  modem 
Draco)  the  regent  of  night ;  in  the  other  Marduk*  the 
Spring  sun-goil  slaying  the  animals  of  Tiamat,  that  ts 
apparently  the  origins  of  the  Scorpion,  Cqtrkoraus^  and 
Pisces,  the  constelbtions  of  the  winter  inonlhs  which 
formed  a  belt  across  the  iky  from  east  to  west  at  the 
remal  equinox. 

J.  NormakLockyer. 

(7«?  be  continued) 


THE  BRITISH  ASSOC/ A  TJON. 

NOTTINGRAM,  SErrSHBER  22. 
'T^HE  bright  and  pleasant  weather  universally  hoped 
for,  but  very  generally  unexpected,  has  favoured 
the  meeting  of  the  Association  after  all }  k  bad  been  the 
one  uncertain  element  for  wbicb  the  local  committee 
could  make  no  provision.  The  fine  weather  has  made  the 
success  of  the  gathering  compleie.  By  midday  on 
Monday,  the  Ilth,  the  reception  room  was  in  readiness 
for  the  mutlifarious  purposes  to  which  it  had  been  ap- 
plied, and  shortly  alter  that  time  the  boolcing  clerks  u  cit- 
kept  fully  employed  for  son: e  hours  in  cnrollini,'  loc  il 
members.  The  arrival  of  members  was  less  hoih  eahle 
on  Tuesday,  but  throughout  Wednesday  the  boolcing 

'  Tb«r»  icvmi  M  be  no  qiicstinn  Ih»«  Sit,  Ti.Jnni.  and  tlw  "Cleat 
Uiagon   ««ll>*A(M>Ml)r|>M,Kpici«ntilMUinci<lca.    bcc  Sb)C«.  fi.  Ml. 
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clerks.  lodging  and  hotel  c^crk';,  the  postal  dep.i.r  tnient, 
and  the  various  excuisioa,  ^^atdtn  pAiiy,  iii4  ret  re.i? ion 
counters  were  constantly  besieged.  The  adm ir.il)!e 
writing-room  .tUo  came  largely  into  use,  while  the  Lid;ei 
found  ilieir  M.a\  10  their  own  ipcci.d  s  ntc  of  clc-,.4.intly 
furnished  apattuic-nts.  L.ntcr  on  U;c  Udies  obtained  the 
jtin'c;4c  of  cntcnainin^;  (gentlemen  to  afternoon  tea 
in  their  capac.ous  drawing-room,  a  privilege  wfaicii 
became  rapidly  ho  popular  that  the  accomanodaticBD  waa 
inadequate  to  the  demand. 

Following  the  strictly  business  meetings  in  the  early 
part  of  the  day,  came  the  tirst  general  meeting  in  the 
Albert  Hall,  to  hear  the  President's  address.    The  lar^ge 
hall  was  comfortably  filled  with  an  attentive  audience, 
the  decorations  consisting  of  little  dsft  than  the  lotkS 
series  of  banners  bearing  the  name,  coat-or4rms.  and 
year  of  service  of  each  of  the  distinguished  Frestdents 
u  ho  has  passed  the  chair  during  the  sixty-two  years  of  tbe 
Association's  existence,  the  banner  of  this  year's  Preci" 
dent  being  suspended  in  front  of  his  reading-desk.  The 
President's  address,  which  was  earity  beard  throughout 
tbe  hall,  was  received  with  applauae^  the  Mayor  of 
Nottingham  and  tbe  Bishop  of  Southwell,  respectively, 
pfopotiiv  and  seconding  the  vote  of  thanks  at  its 
conclusion. 

On  Thursday  (14th)  sectional  business  began  in  earnest 
by  the  delivery  of  the  presidential  addresses  in  the  dif- 
ferent sections,  followed  by  the  reading  of  papers  and  re- 
ports.   The  workers  of  the  Association  easily  found  their 
appointed  quarters,  and  reached  them  in  every  case  111  .1 
few  auiiiiies  alter  leavim;  tbe  reception  rot>m,  since  ;il, 
the  sectional  rooms  were  within  easy  distance.  Fi\c 
sections  met  in  the  Uni\ersuy  Colle^^e  itself;  one  in  the 
I'oor  Law  t  iltices,  opposite  the    l  ollcj^c  ;  .mother  in 
t!ic  Centr.il  Hall,  nearly  facing  tbe  college;  while  the 
geographers  had  only  to  pass  from  the  large  hall  of  the 
Mechanics  Inbiitution  fihc  reception  room)  to  the  lecture 
ball  of  the  same  institution.    Kach  of  these  section.nl 
roon>i>  uas  completeU'  fitted  with  all  that  was  requisite  to 
illustr.ite  the  papers  which  were  comiiumicated,  the  equip- 
ment ranfjing  from  the  blackboard  and  chalk  only,  to  the 
supply  of  dark  blinds,  and  lantern  supplemented  by  large 
diagram  frames,  electric  current,  gas,  water,  compressed 
gases,  and  the  many  other  requisites  for  the  experi- 
mental sciences.    Bearing  in  mind  the  difticuity  which 
hard-working  members  have  found  at  previous  meetings 
in  staving  off  starvation  at  the  luncheon  hour,  a  large 
luncheon  buffet  had  been  provided  in  the  L  niversity 
College  ;  this  was  accessible  to  all  members,  and  entailed 
only  a  few  minutes'  absence  for  lunch»>D  front  the  business 
of  any  section.   In  tbe  afternoon.  Sir  John  Turner,  a 
tecalvice-presidentof  tbe  Association,  enieruined  a  large 
party  of  visitors,  with  their  bost^io  bisbeaatUul  grounds 
at  Mappertey ;  and  In  the  evening  the  Mayor  received 
tbe  mcmben  in  tbe  Castle  Moseun  building,  wheie  the 
extensive  galleries  had  been  bung  with  a  specially 
selected  scnes  of  plctuiesi  and  mnsic  and  refreshments 
were  provided. 

Friday  (15th)  was  perhaps  specially  noticeable  for  the 
brilliant  demonstration  given  in  Section  D  by  Dr.  .Mes- 
laiii,  .issist.int  to  M.  .\Iois?,in.  The  section  was  crowded, 
and  liie  .luciiciicc  iiiclinicd  ,1  coiisider.iblc  M;inif>ct  of  the 
leading  Uritisb  ihcmists.  [)t,  .Mcslans.  who  liad  care- 
fully rehearsed  lu»  exjjeniuents  m  the  i.iboratory  on  the 
ptes  io  is  day,  proceeded  to  j>rep.ire  ;^ascous  iiuoiiue,and 
amidst  the  {greatest  enthus:,iMii,  both  of  the  c\|,.ei  irnenter 
and  of  Ins  audience,  sidphur,  pho.-,phori]s.  silicon,  and 
ch.ui  oal  w  ete  i.;nited  .11  tlie  stt  cam  ul  the  clement.  Several 
rheniisis  who  entrrei!  the  room  sceptical  of  the  true  isola- 
tion having  been  eifected,  rose  and  gave  their  entire 
assent,  and  .it  the  suggestion  of  Sir  Henry  Roscoe,  the 
President,  immediateiy  dispatched  a  congratulatory  tele- 
gram 10  M.  .\loissan,  who  had  been  detained  in  P.-uis 
by  indisposition.   In  the  afternoon  one  parly  of  members 
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was  enterl.ijr-.fi!  in  thr  liesutif.il  ^routuls  of  Cnfton  H.ilt, 
by  Mr.  iir.J  Mrs.  II,  K.  Clir;>>:i  ;  nno;hcr  party  1.5  simi- 
larly er.tei lair.cii  by  Mr.  ;iiulMr  =  .  Le.i\t.Ti,  .uid  inspected 
the  c.uttuily  ]:r()ici  tcil  nu  W-iiucI':!!!^-.  in  ihc  4;rounds. 
Members  met  unce  more  in  tlie  cemng  in  the  Albert 
HaH,!o  lisJeii  in  !  rof  Snuthell  s  (li-sinption  of  his  recent 
rescirrlics  on  I  lame,  '  and  tn  witness  the  beautiful  cx- 
perimentat  demnn^iratioii  uf  his  n  icnvs.  The  audience, 
at  llie  in\ itatMui  of  Or.  Kmci  .'^dn  I\c\  imU'.s  and  of  IVof. 
H.  I>.  1  >ixon,  l.carttly  c\picssed  their  appreciation  of  the 

eloquent  disii'int ^e.  .iTid  .if  ihc  unifomiiy  socceisfat  and 

admirably  contrived  experiments. 

Saturday  was  in  most  Sections  a  dies  tu  n,  as  far  as 
scientKic  work  was  concerned.  Full  advantage,  however, 
was  taken  of  the  excursions  which  had  been  organised 
for  the  recreation  of  the  visitors.  Sherwood  Forest,  Had- 
don  Hail.  Buxton,  Burleigh,  Southwell.  Minster,  Lincoln, 
Belvoir  Castle,  and  Donin^tou  Park  were  vi»ited  in 
gloriously  fine  weather ;  ;trici  the  list  of  tt-c  plates  of 
interest  visited  was  only  reduced  by  one— Wollatoa  Col- 
lier>' — this  omission  being  rendered  necessary  bjT  Um 
wrike  of  the  colliers.  It  oiay  be  mentioned  that  some 
slicbt  inconvenience  bad  been  caused  by  this  lament- 
able occurrawe.  Vhitors  to  tbe  town  found  the  niiUtary 
qoaiterad  In  the  neighbourbood  of  the  Gaildhalt,  nad 
learned  tn  their  dismay  that  country  homes  In  which  tbey 
were  to  be  enteitaincd  as  guests  were  lilted  with  blOett 
«f  police.  Tbe  railway  oompenies  had  also  been  com- 
pelled to  tahe  off  some  of  their  trains  ;  but  the  incon- 
venience was  scarcely  felt—town  houses  were  thrown 
open  to  the  would-be  country  guests  ;  trains  which  would 
not  afTect  the  ttavel!in[;  of  members  were  those  selected 
for  removal  ;  and  the  military  parading  the  streets  added 
.1  pK-tuie>qiie  and  entirely  peaceful  clement  to  the 
ordinary  pnpn'atii.'ii  of  the  town.  No  trouble  arose  from 
the  niincis  llicm^clve?,  althouf;h  tiiey  oi,' asionaliy 
solicited  aim:.  .i:id  foot;  :  and  it  niuy  be  stated  with 
tTJth  that  visitors  to  ;hc  meeting  suffered  no 
more  seiio-.is  loss  and  inconvcnienrf  ih.m  that 
arising'  from  the  withdrawal  of  the  permission  to 
descend  tl'.c  1  nlJtery.  In  the  evenm;;  I'rof.  Vivian 
Lewes  lecttin  d  upon  '' Sponl.uLeous  Combustion, 
in  "  Thi-  rabi  rnacle,"  to  ail  audience  of  over  a  thousand 
uorkmc  ir.cn,  who  took  it  into  their  own  hands  to  acconl 
him  a  hearty  and  well-dcservcd  vote  of  thanks  :  a  simitar 
compliment  to  the  chairman.  Dr.  Burdon-Sandcrson, 
brought  tbe  meeting  to  a  close.  Meanwhile  a  brilliant 
and  crowded  audience  was  listening  in  the  Albert  Hall  to 
the  concert  ^iven  by  the  Sacred  Harmonic  Society. 

"Association  Sunday"  was  marked  by  the  pulpits  in 
many  places  of  worship  in  the  town  being  occupied  by 
dislingui!^Ucd  preaclieis  ;  aaiungst  these  may  b« 
mentioned  ttie  Bisbop  of  SouthweU,  Dr.  Bonney,  Dr. 
ClilTord,  Rev.  C.  Gore,  and  the  Rev.  R.  F.  Hoftoo.  By 
many  members  the  day  was,  however,  spent  in  the 
conntry,  or  devoted  to  small  social  gatherings. 

Monday  saw  the  lecomniencement  of  serious  work  in 
all  the  sections,  relieved  later  in  the  day  by  a  garden 
party  at  Wollaton  H  aU,the  seat  of  Lord  M  idd  letoD,and  by 
an  entertainment  provided  at  their  Basford  Gas  Works 
by  the  Gas  Committee  of  the  Corporation  of  Nottingham. 
In  tbe  afternoon  the  General  Committee  of  the  Associa> 
lion  decided  on  meeting  at  Ifjs'.vii  h  in  1095.  Bourne- 
mouth had  also  npphed  for  the  honoijr  of  receiving  the 
.•\ssoc  iaiion,  and  aiinovinLed  their  inienlion  of  renewing 
their  aiipl.c.uion  year  by  \ear  until  they  met  with 
success  Ap|)l;ration  troui  Totcnto  was  favourabl)' 
\iesi.c-d.  and  11  w.u  coiiisjdercd  probable  that  11  would  be 
an  cpicdfora  future  year.  The  Marquis  of  Salisbury 
w.is  eic  ted  as  President  for  the  meeting  at  Oxford  next 
y  ear,  < nnimenc  ing  on  .\u;;n',t  S,  and  the  Other  ofticer; 
of  the  Asf ociatioii  were  re-elected.  In  ithe  evening  thr 
M.iyor  entertained  the  I'te^ident,  Section.il  I'rcsidenti, 
secretaries,  and  i  reasurer  ot  tlie  .VssocialioUj  logetUer 
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with  a  few  frieni!^,  1;  Exchange,  to  dinner;  the 
evening  concluded  by  the  lecture  given  I'jof.  Victor 
Horslc) .  on  "  The  iJiscovery  of  the  I'hysiology  of  the 
Nervun^^  .Sy.^tcm.  '  Tl'.c  Icctiiic  was  illustrated  by  a  series 
of  original  lantern-sluics,  and  well  received  by  .'. 

larite  and  boniewhat  professional  audience,  who  expressed 
then  thanks,  at  the  Suggestion  «f  Pnf.  Scbsifer  andSir 
Robert  Ball. 

Tuesday  w.is  ih.e  only  ti.iy  of  the  incetinK  \vhich 
opened  with  dur.btful  «cat!ier,  inclined  to  beint;  cold  and 
^.howiTV.  Tiie  unfortnnate  chaii;.;c  i  iilnnnatcd  in  the 
afternoon  at  the  lime  of  the  large  garden  party  in  the 
Arboretum,  and  had  the  effect  of  thinning  the  attendance 
to  some  extent.  Those  who  were  present,  however, 
found  shelter  from  slight  passing  showers  in  the  large 
tent  which  covered  in  the  show  of  the  Horticultural 
Society,  and  in  the  capacious  refreshment-room  ;  from 
both  of  these  places  the  admirable  music  of  the  Royal 
Artillery  band  could  be  distinctly  heard.  The  Com- 
mittee of  Recommendations,  at  their  meeting  in  the 
afternoon,  four.d  it  necessarv  to  be  economical  in  the 
grants  made  for  research ;  the  enrolment  of  1661  mem- 
bers had  produced  only  Zi653«  >nd  this  sum  was  leas 
than  that  usually  received.  The  list  of  money  grants, 
however,  wbkb  were  recommended  and  were  finally 
approved  by  the  Gener.-tl  Committee  on  the  foUowhwday 
represent  a  total  of  £703.  A  reception  at  the  ostw 
Museum  brought  the  day  to  a  close.  Mr.  Alderman 
Gotdschmidt  and  Mr.  Joseph  Bright,  as  chairman  and 
vice-chairman,  respectively,  ofthe  Executive  Local  Com- 
mittee,  received  the  company.  Entertainment  was 
atfordcd  by  the  String  band  of  the  Royal  Artillery,  and  a 
sciics  of  int  eresting  scientific  objects  were  on  exhibition. 
A  special  fe.iiure  was  the-  glass-blowing  by  Herr 
Zitzniann,  of  Wiesbaden,  vvliu  had  ihrough.out  llie  week 
displa\cd  his  skill  in  imitating  old  N'enetian  glass-work 
anri  in  making  glass  scientific  apparatus  to  la^e 
audiences  io  the  chemical  theatre  of  the  Univeis^ 

College. 

Th.c  comfort  of  those  attendin<^'  the  coni  i'n.t^iiini  and 
other  general  gatlicnngs  w.is  secured  in  great  measure 
by  the  membersbip  being  only  an  average  one,  and  not 
unduly  l-irgc.  .'\  larger  incmbcribip  would  nc>t  only  lutve 
added  to  tlie  dift'iciilties  of  the  stcw.Trds,  but  also  to  the 
discomfort  of  those  who  attended  the  meetings,  li  may 
be  safely  asserted  that  the  success  of  th.c  work  of  the 
Association  in  no  way  suffered  by  the  numbers  not  being 
large  ;  whilst  those  who  were  playing  the  part  of  hosts 
in  the  town  could  the  more  readily  cope  with  tbe  demand 
on  their  kindly  services.  The  number  of  official  and 
other  important  members  of  the  Association  privately 
entertained  reached  nearly  400 ;  and  there  remained 
some  room  iMih  in  private  houses  and  in  lodgings  and 
hotels,  so  that  the  owcrowdingifreqttenlly  complained  of 
in  these  gathetings  wasabsent. 

or  distti^piisbed  scientific  men  from  diflfetent  parts  of 
our  own  country  then  was  a  good  atteadaacet  and 
amongst  eminent  foreigners  who  accepted  the  Invitation 
to  attend  were  the  following Baron  von  Reinach;  Dr. 
Meslans,  Paris ;  Prof.  ladings,  Chicago  ;  Mons.  A. 
Gobert,  Brussels  ;  I'rof.  Hcger,  Brussels  ;  Mons.  Gilson, 
Belgium  ;  Dr.  Briigger,  Norway ;  Dr.  Bock  and  Dr. 
liohr,  Copenhagen  ;  Dr.  Hertwig,  Munich  ;  Dr.  Hilde- 
brand,  Stockholm;  Dr.  W.  Einthoven,  Leyden ;  Dr. 
l\oihplc-t;,  Muiiich  :  iJi.  Mandello,  Budapest ;  Dr.  Kcnard, , 
Cand  ;  Mr.  Cope  Whitehouse,  New  York;  M.  de  Lie- 
geard,  l-'aiis. 

□u  W'ednestlay  little  section.il  business  was  transacted, 
except  by  the  energetic  geologists  of  .Section  C.  In  the 
afternoon  tbe  <  .eneral  Committee  passed  the  awards  of 
m(>ne>  tou  .inls  sclontiliiC  rciearch,  a  list  of  which  was 

given  last  week. 

'Mie  bi.i-me-is  of  the  meeting  was  then  brought  to  an 
end  at  the  concluding  meeting  by  tbe  usual  votes  of  ibauks. 
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In  the  cvfninj;  over  a  ihuusaml  members  were  entertained 
by  i>ie  local  cnmmiuee  in  tli'-.  Theatre  Royal,  and  wit- 
nessed Mr.  Wilson  Hnrrett »  company  in  the  new  play 
Bharach. 

The  concluding  djy,  Thursday,  w,i«  tlevojcd  to  whole 
day  excursions  to  "The  Dukeric>  '  SlieruooJ  Forest, 
Welbeck,  Clumber,  Thoresby,  &c.),  the  Midland  Eniiway 
Works  at  Derby,  Chatsworth  and  lladdon,  Chnrnwood 
Fwne«t,  Dovcdale,  Castleton,  Matlock  and  Miller  s  Dale. 

weather  was  all  that  could  be  desired,  and  the  com- 
pleic  organbation  led  to  everything  passing  oifpunciually 
and  witbont  a  hitch. 

The  generally  expressed  opinion  of  the  departing  guests 
was  that  i>o  meeting  was  comparable  to  the  present  one 
for  enjoyment  except  that  at  Montreal.  The  workers 
seemed  to  be  generally  of  opinion  that  in  no  direction 
h«l  the  i^thcrnig  been  so  useful  as  in  the  discusiions 
initiated  in  streru  of  the  sections,  to  which  reference  has 
been  made  in  recent  nmnbersof  NAtVitK.  Undoubtedly 
one  of  the  greatest  advantages  derived  by  the  annual 
gathering  is  the  meeting  of  "  researchers"  from  all  parts 
for  the  interchange  of  ideas,  and  the  making  and  renewal 
of  ac<)uaintanf  c  one  with  another.  The  intj)rc>.^.on  ap- 
paicnily  luatic  on  all  who  have  been  concerned  in  the 
meeting  is  that  the  liniish  Association  is  by  r.o  means  in 
a  declining  condition.  It  is  instinct  wuh  life,  and  those 
of  the  inhabitants  of  Nottingham  who  have  felt  the  vivify- 
ing eflTprt  of  being  brought  into  contact  with  many  of  the 
scieiuiin:  pio:iceisof  our  time,  will  wish  that  the  Associa- 
tion, »hic!i  h.is  stimulated  their  scientific  ardour  by  its 
presence,  yn.ty  li\c  to  benefit  Other  important  centres  for 
many  )ears  to  come.  Frank  Quiwim, 


AOTES, 

Ii  i-i  .inn--tir.cc.I  ihit  llie  Iv.isl  of  ;ticl.>le  Trjf.  Jolin  Marshall, 
whicb  ba^  been  >ul}KnbeU  iur  as  a  mcmoftiU  to  him,  »iU  he 
handed  ov<  r  to  the  Council  of  University  College  on  the 
OGCuioa  of  the  tatrodactory  lecture,  by  Mr.  Biltoa  PoUard,  at 
the  opeahv  of  the  setiion  on  Mondiqr,  October  a. 

M.  jA.Ns.&rN,  writing  to  M.  Buchofltheim  from  the  snnmit 
of  Mount  Blanc,  on  September  is,  Myt  that  the  Ofantvatory 
hu  been  fixed  In  hs  place,  and  all  that  now  rmaiut  Is  to  fit  up 
tlie  in-.cri  r    It  U  hoped  ibat  obaefvatloas  will  be conncaecd 

this  autuui.-). 

With  much  rrj;rct  we  record  the  death  of  Mr.  1  lnimn-! 
HiWKv^Ly,  -.lie  wcD-Msown  civil  engineer,  nn  S.uurday,  hep- 
teoiber  3j.  Mr.  liawktley  had  fur  some  year*  been  at  the 
head  of  that  branch  of  his  profession  wliieh  deab  with  gas  and 
water  supply,  it  is  said  that  moce  than  150  waUrworka  were 
eonttnieted  under  hit  diieetion,  betidei  a  large  nomber  of  In- 
portant  g»*work«.  He  was  horn  in  1807,  an  t  clccici  .1  Fellow 
of  the  Koyal  Society  in  1878.  In  1871  he  wis  i.has«n  a» 
Presi  IcTii  of  Institution  of  (  ivil  Knqirccri,  and  held  that 
oflice  lor  t«a  year*..  The  ln»titution  of  .Mechanical  Engineers 
dccted  him  Presideat  in  1876.7,  and  he  was  the  first  President 
of  the  Gas  lostitute.  In  addiiiua  to  tbcse  disiinaioai  Mr. 
Hawktley  pMMsted  a  nueibcr  of  decoruiont  conferred  upon 
hlni  U/  vTriD  is  S  ivertit;ns  f.ir  MTvice^  In  ^cieii'.-f  .t.-ii!  (iiem- 
u-lvci.  Al  ibe  npe  old  age  of  cighly-ei^ht  be  paued  ana^r, 
leaving  behind  hi»  a  ubis  which  will  be  bpnoufad  for  ntaay 
years  to  cf>me. 

The  Right  lion.  Lord  Tbriog  will,  on  Tue  day,  October  3, 
distribute  the  prizes  to  the  successful  stuilen:s  of  the  Medical 
School  of  St.  Thomas's  llospilal.  The  disuibutkm  will  take 
plaee  at  ihree  o'dock,  fai  the  GavenKws*  llail, 
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A  r  a  meeting  of  ihe  C>.<inmi,tt:c  ul  ilic  Siisi-iij  i>uL>cly,  al  llie 
Prince's  Hall,  on  TuesJ.ty,  li.e  ilale  of  .Museum  .Sunday  thi» 
year  was  fixed  for  November  26,  when,  as  in  November  last, 
addmscs  are  to  be  detivertd  in  suppml  of  the  Society's  object, 
vii.  the  opeamg  of  museuni,  art  galleties,  and  Itbmiies  on 
Sundays. 

Paop.  H.  A.  NlCUOtSON  will  eomnenoe  the  SwbieyLeetUMS 
on  Geology  on  Moaday,  October  s,  «t  the  South  Kensington 
Maseum,  His  nibject  ii  "  The  Baaiiogi  of  Cealogy  on  the 
Disuttmljonof  AaioMlsaad  Plants." 

The  GOcbritt  trustees  have  granted  the  delivery  of  a  coarse 
of  science  lectures  al  the  Great  Assembly  Hall,  Mile  Eo'J 
Koad,  on  alternate  Thuiidays,  beginning  this  cvenin;;,  w.hirr* 
Prof.  V.  B.  L;wci  will  discourjc  on  "Our  Atmosphere  and  its 
Relation  to  Life."  'I'he  other  lecturers  will  be  Sir  Robert 
Boll,  Prof.  Fkmiog,  Rev.  Dr.  Dallti«cr,  Dr.  R.  D.  Roberta, 
and  Dr.  Andrew  Wilson.  The  eoiuaa  u^l  be  In  coaneeiiook 
with  the  Rethnal  Green  Free  Library. 

A  couasB  of  twelve  educational  Itctarea  on  the  prixtciples  of 
Comaaerctal  Gcegiaphy  applied  to  the  British  Empire  will  be 

delivered  by  Dr.  H,  &,  MUl,  et  the  LondM  iMtilation,  otk 
Tuesday  evenin|>(,  oonmcnctDg  on  Oelobcf  3.  At  the  open- 
ing Itctuie,  «tiich  .»  free,  the  pl.^n  of  ihc  c  r.ir^r  wlII  he 
explained.  .Mr.  I L  J.  MackinJer  will  follow  U.-.  .Mill  with  x 
course  on  the  lelatiooa  between  History  and  Gcogtiphy. 

The  follouing  lectures  will  be  delivered  at  the  Royal 
Victoria  Hall,  Waterloo  Bridge  Road,  doring  October :— "The 
l.iii;  and  W  oik  <if  Mr  Kicliaril  Owen,"  by  A.  Smith  Wood- 
ward ;  "  .-V  r»tal  Kc;ip»e  i»f  the  San,"  by  Prof.  Thorpe ; 
"Electrical  Ki.h<:f, '  by  Dr.  W.  D.  Haltibutton;  and  "The 
Compass  in  Iron  Ships,"  by  Prof.  Keioold. 

Tub  Dublin  Water  Committee  has  recently  been  carrying 
out  experiments  in  rjin-mikin^.  On  the  2Dih  itiit.  three 
dozen  distress  signals  and  or.c  dozen  rocketi  were  tired  into  the 
air,  and  ten  pounds  of  tonne  were  evjiloded  on  the  ground.  A 
copious  fall  of  tain  occurred  shortly  afterwards,  especially  on 
that  part  of  the  watershed  between  (he  Djoece  and  the  Sugar 
l.o^f  .Mountains.  \Vheiher  the  precipitation  was  directly 
caused  by  the  lirewoiks  is,  however,  a  matter  of  opinioo. 

Thb  weather  la  these  islands  has  recently  uadergoae  coasid- 

erable  change,  owing  principally  to  a  deep  depression  whiA 
'  for  seveial  days  lay  between  the  Shetlands  and  Norway,  caasiDg- 
northerly  galev  in  5i..'ilni,ii,  .it  d  >r'.i)w  in  the-  ni>rlhern  jwirlsof 
the  kint^doiu.  l-  ro^is  hatu  uccuucdat  idglit  over  Scalland  and 
the  central  parts  of  England  and  Ireland,  Mhile  in  many  places 
the  daily  najtima  have  fallen  below  50*,  Raio&ll  esoecding  sn 
inch  in  the  twenly-four  hours  has  oocuried  at  several  stations  la 
itcotland,  but  in  the  midland  and  southern  pacta  of  Eogland  the 
<  weather  e»>«rally  has  continued  very  dry.  From  the  com- 
mcnce^iient  of  the  ycir  tiuTc  i»  a  ilrhitcncy  in  ihc  aiiinunt  oi 
ram  10  aJI  districts,  amounting  to  nearly  seven  inches  in  tbe 
midland  coontiet  and  south  wc v.  of  England,  and  tOBorethaa 
nine  inches  in  the  we*;  'l  .'-t'ltlan  I. 

The  Kew,  S.  Chevalier,  S.J.,  Director  of  the  Zi  Ka  Wei 
Observatory,  lia>  recently  read  .i  paper  before  the  Shanghai 
.Meteorological  Society  i,on  tbe  Btkhar*  typhooa  wbitb 
occurred  in  October,  tSpi.  The  typhooa  originated  oa  the  Jth 
of  Ocisber  to  the  east  of  Luija,  and  on  the  toth  p.\sted  very 
near  to  the  south  Cap^  of  Formosa  and,  whilst  crossing  tbst 
i>land,  wrecked  in  uvi.-  m^ht  the  Nor«Cj;ian  steamer  X^r- 
mams  and  the  i'eniii»tila(  and  Oriental  steamship  Jioiiara. 
Observations  have  been  collected  and  collated  for  the  wbela 
area  whicb  caote  aodcr  the  inSaeaecof  the  storm,  aod  Uiagiaaw ' 
are  given  Ibr  selected  scatloos  to  show  the  aeUoo  of  the 
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iMraaeMr  and  the  poiitioa  of  Ui«  tjppbooa  each  day  from 
October  8(li  m  lldi.  Th$  aath  tt  coutdtn  that  tlw  eeoirteme 
irf  a  hvii  banNMter  eaaoot  be  (»kt«  at  a  eitli&eMrjr  indication 
of  a  typh  Ma,  at  i<  •ometittc  <  autrted,  and  he  gives  coandciJible 

attetijjii  to  te»iittg  Ihe  reU'ion  which  existed  between  the 
occuKeace  of  a  high  biroaeter  and  the  typhooti  which  fol- 
l««e(1.  Tne  Artt  intelligence  Of  the  lyplmon  reached  Shanghai 
OB  October  8^  wbea  a  tel^ram  wu  Kceived  fnHB  MaaiU, 
<lat«d  October  7,  reportiag  it  to  the  M»lb-ea*t  of  Linioa.  If  r. 
Chevalier  it  or  oplniaa  that  the  typbooa  was  situated  to  tbe 
north-east,  anil  not  to  the  «oath-east  of  Luzon,  and  he  add« 
that  the  R.^kkira  left  Slmi^'i.ii  wuh  inaccurate  itifi:)rnntiijri. 
The  ttorm  apparently  had  ill  centre  about  sixt|  rUv  iniUri  10 
the  n  jrih-ei'ii  of  Appari  at  a  p.m.  on  the  9ih,  an  l'  it  m  1^1  have 
tcanltcd  directly  toeraidt  tbe  math  Cape  of  FotmoM,  bci^K 
abovt  130  nilea  diataat  at  9  p.m.  At  tlut  lime  tbe  B^hara  was 
outside  the  Channel,  ani  ha<l  n>:  yet  entered  into  the  Bale. 
From  the  qaicW  fall  of  the  barumeter  and  the  veeiintf  of  the 
wiDii  frosii  north-east  to  south-wes'  in  -x  fen  lio.i: >,  it  i>  c\  ident 
both  that  (he  centre  bad  pasted  very  near  the  Cape,  and  that 
it  bad  fccarved  towards  tbe  north  and  nortb'eait»  instead  of 
contiaaiac  to  tbe  nortb-imtvard.  Th«  banMteMr  on  board 
the  BnUan  when  at  lu  loweit  wua^-'ts  inehet,  wbere  it  re* 
mained  for  several  hours.  On  the  cvoii'nij  nf  die  io;h  ihc  ves>(;t 
was  qiite  unmanageable  owin^  1  j  tU;  hen  v  win  J  .m  l  sc-a,  and 
was  cast  on  the  reef  bcf  irc  ;ni.liii-!it.  The  paper  CQnuiii',  much 
valuable  data  relating  to  the  violent  storm*  which  occur  from 
(ioM  to  lim  in  the  China  leai. 

Til K  detection  of  particular  ni'.li  i^enic  bacteria  in  w.iier  in 
Ihe  pretence  of  aunerous  haimlest  water  forms,  invoivei  the 
UK  of  special  methods  requiring  much  care  and  skill  in  their 
application.  Koch  {JUittcknft  fur  /fyiieme,  voL  aiv.  189J} 
ttceatlj  neowModed  for  die  bolation  of  the  eholera  organicm 
in  walierlhn  addition  of  one  per  cent,  of  peptone  anl  one  per 
etat.  of  coearaoQ  talt  to  300  c.c.  of  the  water  under  en.imina- 
lion.    TS'.tr  htlcr  in;^redicnt  ■!>  a  l  ifil  0:1  iccaunt  of  Dunham's 
<liscovery  that  the  cholera  b.it:iUi  multiply  very  rapidly  when 
more  salt  than  osual  is  jilded  to  tbe  culture  material.    The  1 
treated  water  it  tbca  uKubated  ntjfC.  fior  perioda  of  ten, 
Mleea,  aad  twenlykoHi^nod  4|M>plttee  ponied  at  theweeveiai  | 
tntervala.  wbOat  a  CW«fi1  ■ieraieopic  examination  is  made  of 
the  tufface  of  the  liqaid.    Any  colonies  resembling  those  of 
the  cholera  organism  are  isolated  /lom  ih?  .i^;ar  plaieb,  and  are 
further  tes:el  fur  thi  inlol  reaction,  as  well  a«  far  the  patho- 
j;enic  .iciion  on  suinea-pigs.    Koch  stales  that  by  means  of  this 
tnethod  be  was  able  to  identify  the  cboleim  baciUiu  in  a  Dvmber 
of  waters  wbAttted  to  him  dntinc  tbe  recent  ^oleia  ei^demle 
in  Gcnaanj.    Qaite  fccently  soother  modification  has  been 
pnbliihed  bj  Areas,  "  Ueber  den  Nachweis  Weniger  <'hoIera-  I 
t<ei<iii.- in  grooeren  Mengen  Trink  i\.ii>t:rs.  '    i  1/.  <  ,  .     i/uJ.  I 
il'^/unschri/l,  1893,  No.  10.)    Tne  suspected  water  ii  first 
rendered  distinctly  alkaline  by  the  additioa  of  f-1'6  cc.  of  a 
tan  per  cent,  tolation  of  caustic  pousb  to  aoo  e.c  of  the 
water,  10  that  the  latter  contains  ^s-ioS  per  cent,  of  KOH.  j 
Thh  alkaliind  water  then  receives  pancreas  bouillon  in  th? 
proportion  of  one  to  nine  pirts  of  the  water.    Thi*  bouillon  ij 
cunijj  )»ed  cif  Urnth  n'  .tninccl  from  ihe  patiLTcis  to  which  Win«'» 
|)«pione  It  added,  aad  Ute  wh  jle  neutraliied  with  carbonate  of 
>oJa  until  a  highly  diluted  pirtion  yield,  a  faiot  md  eoloor 
with  roeoiic  acid.    Tbe  treated  samples  of  water  an  thn 
locabaMdanleiaa&Hsdaidnieribedabore.   Areas  ehlnnthat  < 
bf  miani  of  tlna  mtttod  chninfi  haellli  can  be  detected  when 
IWiMnt  in  saeh  amaii  nnmbezs  as  a  b  5  cc.  of  water. 

Two  ndicial  n»|»  af  the  geology  of  parti  of  Germany  have 

been    recently  published;   one  of  them,    " GL-,>;;no>[ischc 
Uebeistchlskarte  dcs  Konigreichs  Wurttemberg,    has  3  scale 
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I  (ft'jt*-  Ibe  tlraia  arc  delineaicd  with  great  minutcoesi,  lite 
i  MlbJlviaioos  shown  by  coLuir  a.il  ^igns  being  as  follows:  % 
I  Qeaternaiyi  10  Tertiary,  4  Cietaceotu,  1 1 J  atatuc,  iS  Titastic^ 
I  4  Fcraslaa,  I  Carbonilerawi,  t  Demiao  {?ja  i  Afcbasea,  4 
ligneous.  Tbe  other  map,  ''CMlatiMh*  V^bendchukarte  von 
Kisass-Luthringen,"  by  L.  W.  Benedte,  has  a  scale  ^ic'.t-.c. 

Althauj;h  on  a  dli^htly  hiiijtr  scair,  llii-.  niaji  sh.>i¥s  Icwec 
I  sutxjiviiions  ol  tbe  sedimeaiary  series  than  doex  liuc  oi 
Wurttemtwrg  ;  the  crystalline  rocks  of  the  Vo»ges,  &c,  with 
their  associated  serpentines  and  limestonest  are,  however,  care- 
fnltjr  dimwn.  The  low  price  at  which  these  awps  are  told  is  note- 
worthy — Els.Tis-l.o:hringen,  I  mark  ;  Wurttemberg,  2  msrlc 

Pkokessor  CitAKi.Ki  V.  KiLEY  liiu  rcpiinicd,  from  the 
Thud  Annual  Keuori  uf  ibe  Muaourt  Uoiaaical  Garden,  the 

Iresalu  of  bit  observations,  which  have  now  extended  over  a 
penod  of  twenty  years,  on  the  Pollination  of  yutta.  Every 

iinown  spet:ic-^  i<t  Vui-.i  is  .ibvolu  cly dcpcn_1enT.  (or  its  fcrtili»a- 
'  lioii,  on  the  vuU!>  al  a  si:j,;Ic  !>jiclic>  uI  tn«cci,  tii  aii  catei  A 
spcLici  of  Fri>nu'-'a,  a  gcn,i5  ut  ^mall  white  moths  belonging  to 
I  the  Tineina.  Tbe  pollen  cannot  reach  the  siigmatic  tube  w  ith- 
oat  artificial  aid.  Tbespecies  which  has  been  chielly  obierved 
is  YuicA  filMumtutt  which  is  pollinated  by  Frmmk*jriet»$til*. 
The  process  is  deicribed  ra  detail  by  which  the  femsle  moth 
picrcca  the  ovary,  aud  .iL'j'.o.dti  ihn  c^g  in  clij>c  prLix^mity  iu  an 
ovale.  As  ioon  aj  ihc  oniiLi.iiLor  liWillidrawn  ilie  in  jt;i  uiiia 
up  to  t!ie  top  of  the  [K-td  and  thrusts  the  i<ullcn,  which  ihc  has 
gathered  from  other  ilowers  of  the  ^pcocs  laiu  the  »figmatic 
opening,  and  crou-fcililisalion  is  secured.  Tnc  larva  is  de- 
veloped within  ibaovaiy,  bat  the  nnasb^rul  ovules  deatiuyed  in  an 
ovary  is  never  large, and  does  not  pntetically  albct  lU  lertibiy. 
Every  o'her  species  ol  Yucca  hai  iis  u  au  special  feriiliiing  »pecie* 
ol  i  roHuhx.  Y.  filamtutjia  is  al>.o  abundantly  visited  by  another 
moih,  very  similar  in  appearance  to  the /'/v«t«^a,  ihc  "  uogus 
j-utta  motb,"  I^dtxm$  dtdpUm,  which  is  appaieaily  pexiccUy 
u,«lei4,  and  la  oM  dependent  on  the  fertilisationof  tiM  wvale*  Ibr 
iuanbiHiencn.  The  paper  is  itlnniwed  by  ten  pletes»  and  eon- 
dadea  with* nonogiaph of  thAtbran  known  apeclnsof /VmHsAa 
and  the  ten  known  speeica  of  JPnitxta,  all  oaned  by  Piol. 
Kiley. 

The  decomposition  of  any  fom  of  energy  into  two  factors, 

one  w:  whicn  i»  of  a  con»iani  magnitude,  intrudacc  r- i  i. 
SiiupliUcauuns  into  the  theorems  oi  thermud^iUiincs  ana 
chemical  physics  which  appear  to  merit  some  attention. 
Herr  W.  Meyetho&er,  ui  tbe  C«mfHi  Htttdmt,  points  oat  that 
«be  conatau  laolor  ia  the  oee  of  beat  Is  not  ibe.cntropy,  as 
maintained  by  U.LeCfanl^asi  but  the  .absolute  specificneat, 
which  haa the  dimensions  of  an  energy  di4ded  by  degrees  oi 
lemperatuie.  Entropy,  on  the  other  fund,  la  a.-i  energy  div.dea 
by  a  number  representing  lite  numlier  ui  degrees  pu^kca^cd  by  liiv 
heat  at  the  time  of  its  passage,  and  which  llerr  M  ;yerholler 
proposes  to  call  tbe  nvmiier  ui  toe  isotberaial.  The  eonfusion 
betwem  entropy  and  nbsoiute  apecilic  bent  ariws  irom  thn  iset 

Tliiii  ihi  di  iiiniftfionnnianinaieaniiteanninl  m  Herr 

MeyerhoilVr  proposes  to  call  the  two  factors  of  energy  capacity 

ami  iiijlential  respectively.  Tiicn  evsry  tr.iO'.lKi  ul  hi;it  will  in* 
vulve  a  cUauge  ol  (wo  poteniiais,  lUaU  ttte  €iuciii.<u  ut  a  rever* 
siule  process  will  bo  the  luequaluy  ol  the  two  poteatuls.  AU 
ta«  cycle*  invenici  since  Carnot  have  always  had  the  asma 
futtcuon  of  innafiMadqg  tbe  variation  of  one  potential  into 
t  iiat  of  anoiber  of  dilTerent  nature.  By  mean*  of  this  di  vUion  of 
cucrgy,  most  of  tbe  kibown  stoe^ometric  laws  can  be  reduced 
tu  <juc,  shuj ; — The  smallest  poiticles  of  matter  have,  in  a  c  jm- 
parauie  slate,  the  same  capacity  of  energy.  By  going  liii  ougb 
the  various  forms  of  energy,  Kegnault's  law  concerning  the 
tpecibc  hcnu  of  gases,  and  the  laws  of  Dalong  and  i*etit, 
Faraday,  SiitWJih  and  Dalton  may  be  aefiemlly  obtained. 
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Mr.  John  Dant?.i.  hai  fcnt «  m  advanee-proof  of  s  paper 

on  "  Polnriiation,  mir  n;  w  'li'n  Mclal  Partilion  in  a  Voltameter." 
The  investigaiiati  luU  .li  siiirNni;  (  uint  in  an  observation  of 
Dr.  I..  Aroni",  who  noticed  iK.n  oidin.uy  \;,<>A  lof,  um\1  ai  i 
parlitioaii  an  HjSO^  »«l)a'"e»er,  allowed  a  current  of  i  i>r 
*3  mpm  lo  pan  willioot  any  vi«ible  development  of  gas  upon 
the  meUlt  wTiich  w.ti  patted  over  a  bole  caa.  in  diameter, 
bored  ta  a  glassyplate.  The  glut  plate  slid  in  graovea  in  a 
wooden  frame,  which  vex--  jibced  in  the  middle  of  ihe 
voltameter.  When  ptaimium-foil  (o  i  mm.  thick)  was  »ub- 
stitutcd  for  the  gold-leaf,  there  " -i*  a  lu  jiiisr  ^.tape  of  ga» 
from  the  metal  partition.  >Jr.  Daniel  ha*  miuie  iimilar  experi- 
mentt  with  partittoat  of  %o\<^,  silver,  aluminium  and  platinum 
of  variolu  thkhneiaca,  and  with  vaiiou  eleclrdytet,  and  ba« 
obtained  for  the  different  enbttances.  valnes  of  the  "critical 
ihickncis"  above  wliii:')  jiotari/rilL  n  .it  the  parii  ion  takes  place, 
as  wfll  .a-;  sume  oititi  lutcJCiUn^  ficl*  a»  lo  "crilioal  current 
density,  ■  \c.  He  finds,  for  instance,  th.H  the  "critical  thick, 
nest"  in  good-conducting  solutiotu  of  H^SO^,  CaSO^  and 
NaCI,  is  creaier  than  -00009  nn.,  but  lew  thaft  "0004  mm., 
in  the  caie  of  gold  ;  wliile  -0MI5  HHn..  and  voa  mai.  ate 
the  corrcfsponding  fii^ures  for  platinum,  with  a  carfcnt  den^ty 
■pf  n 't  more  than  o  l  ampere  per  square  cm.  of  the  roclnllic 
paitiiion.  Between  these  "critical  limits  "  the  polarisation  for 
aj;i\cn  current  increaMi  with  the  thickness.  In  CmSi  1,,  all 
the  piatet  except  thoie  below  the  critical  thickness  were  de- 
stroyed by  oxidation,  and  a  similar  efTect  was  noticed  la  NaCI, 
in  which  gold  and  eilver  below  the  ciilical  ihickacit  were  qaile 
iinaffiected,  white  abofe  it  they  oootd  not  he  wed  on  accona  t 
of  the  chemical  acuon. 

Nomfram  the  Marine  Biokgical  Station,  Plymouth.— 
weeVs  captuiei  Inelnde  the  Aiddian  Attlil*.  mtttb.  The 

tow-nets  Continue  to  yield  the  regular  autumn  forms,  among 
which  the  I.iphonophore  Atu^Qtaa  atlaiitua  and  the  larv.-e  of 
the  I'olyc!.  '1.1  Magi'oiiii  and  Tt>\-:i.'-\t  have  generally  been 
plentiful.  An  interesting  feature  of  recent  tow-neltings  lias 
heen  the  presence  of  numerous  minute  free- floating  colonies 
ecTiain  Didemnidx.  Vonng  £ekii*i  and  Asltriiue  of  this 
scakon'*  K'^'^li  ptentlful  at  a  depth  of  five  fathoma 

and  in  CDrallint  1  ii;L--(:i>oti  rL'SpT-elively.  The  folio  .m.i.;  animals 
are  brecdinij  :  — Tlic  lljf^droid  Stitu!ar{,'la  Cajfi,  the  Ncmertiae 
Amfhi/'sr:,.    .ii  iimtilans,    the   .\rchianne)id  HtUrMditkt 

//:'wjrr,  anil  ihc  jiara^ilic  Cirrhipcrfe  Sa:: ii'i 

TnK  aildition'!  to  ihe  Z'jologicat  .Society'*  Gardens  during 
:he  pa>t  wecA  insln  lc  a  I/- ulbeater's  Cockatoo  (diiattia  lead- 
iHattn)  from  Australia,  presented  by  Mi«  Merc/ Crogan «  a 
Common  <juail  {CjiumLx iommtinii)  Britiibi  pieMlMeclbyMff. 
Maielin  ;  two  Bladt-poioled  Teguetloa  {ThfiaamUt  nigro- 
funtlafuis  a  Crowned  Snake  (5<^//.sV  c4wona/«itt),  a  Tree  B«a 

i  r. .  .r.V,.'  --.  M !::\mns),  a  '  ■  -  Snake  \  I  ■  fugmithui  ntl'ttlatMs) 
l.-uni  Trini  la'l,  W.  I.,  presented  by  Mti-rs.  Mole  and  Urich  ; 
two  ll.im'icrs  [Critetus /nimtHtiirim,  white  var.)  Huropean,  a 
Ulack-headed  Caique  {Citna  meUnMfkttla)  from  Demerata,  a 
Corean  Sea  Eagle  [HalUtm  hraintkii)  from  Cotefl,  «  Black- 
pointed  Tcgnextn  {TiifiHamU/  nfgn-famaatm),  a  Tree  Boa 
[CffnOtHt  AfirfuhHwA,  a  Boddterl^  Snake  <C«M«r  Mdarfi) 
from  Trini.tjii,  W.I..  .Tc(>i.,it«d ;  a GoMcn Plover [CAanulrim 
/iiiviaiit)  British,  purchasetl. 


0(/X  ASTRONOMICAL  COLUMN. 

Nova  (T)  AURU,  1:  n  vM.-  In  t!.c  current  number  of 

the  .Astrifnjmiiihen  Nui './ u'.uh  {"Sq.  3189)  Mr.  W.  W. 
Campbell  commnoicaies  his  observations  of  the  -pt-  ctnini  of 
Jfova  Aurign<  since  its  reappearance  in  August.  At  th»  time 
the  coriiinuuu',  spectrum  was  very  faint,  the  epectnm  eeotdMed 
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of  isolated  bright  lines,  and  the  three  bii;;hie»;  lines  had  lli--  ir>- 
tensities  and  positions  of  the  characteristic  nebular  lines,  the 
result  being  that  tS.«  >p."ctium  of  this  new  *;ar  was  announced 
to  be  tint  of  1  pIane-..-ir>  nebula.    That  this  view  hs.%  r.nt  h«>f  n 
unive:-..iliy  aLijiti'l  i^      iwn  by  Vogef*  papn-  on  the  si  ne  ?tar. 
ar.f!  he  inclines  lu  iIh-  'j  nniun  sha!  the  briRht  lines  aic  chrnmo- 
spheric,  ami  iliai  tSc  Im^lile-:  'irie  is  rvit  the  ncliu'a  l  ine.     1 1> 
(lie  prcirni  p:>per  Mr.  Liiiiniibt  li  nas  mile  niJie  visual  and  iani; 
exp  jsurc  plioi.'^niihic  i>l>scrvaliuns  ul  neSular  spectra,  and  fiDtl* 
HO  less  ;li.in  Inc  ulher  line*  wUtsi.i  are  la  the  spectrum  of  ihc 
nesv  star.     The  ncbulat  he  U!e4  here  for  comparison  are :  Olioa* 
G.C.  4j9o,  N.G.C.  7027.  G.C.  4964,  G.C.  4373,  an*  la  ltt« 
photographs  of  their  spectrum  hc  Obtains  13,  13,  f,  10b  and  5 
lines  respectively  tlMt  appear  M  him  to  be  new.   Tan  tahiblM 
list  of  lines  brinn  out  very  dearly,  that  with  the  «iee|itioa  of 
the  line  4$  1.  tbeidcntily  oT  whidt  is  nncertain  in  these  nebnlae, 
the  Nova  line*  are  matched  perfectly  in  one  or  more  of  them, 
allowing  for  the  fact  that  ibey  (the  Nov.i  lines)  were  shifted 
about  five-tenth  metres  (in  .August  and  Novsmber,  1S92)  to- 
wards the  violet.    The  Nova  spectrum,  as  Mr.  Campbell  says, 
"certainly  differs  no  more  from  the  nebular  spectra  than  the 
nebular  spectra  differ  from  each  other. "    As  for  the  lines,  4S57, 
4336,  4098.  and  396  ate  the  well-known  hydrogen  lines ;  5cx>2, 
4953.  the  first  and  second  nebular  line*,  while  all  the  others  cor- 
le^P'nnd  wellu-ifh  ihe  ss'h'.ilir  line?.    The  presence  of  these  four 
liyilti>i;en  lines  nn  I  the  cluoiiiii>phcric  line  447.:,  strt Uijlliens, 
as  he  sayi,  Ins  arjjumcr.:,  and  he  cuoctudeii  vvuii  the  s»urd>  that 
"if  ilie  spectrum  is  not  Conceded  to  be  nebular,  I  must  ask 
wli.it  else  wc  should  expect  in  that  spectrum  if  it  were 
nebular  ?" 

The  FlREIiALt.  OK  jA.Nf.VRY  13,  iS-ij,  — In  the  .r» 
yournal  of  Sdenee  (vol.  xlvi.  September,  tSov,  j'^  f.  H. 
A.  Newtrsn  ointrihute*  n  rli'cjusinn  of  .nil  the  o I >»crvations  that 
were  made  of  the  larj^e  fireball  that  w.as  observed  in  America  iis 
January  last.  The  gre.it  interest  attached  t"  this  fall  lay  in  the 
fact,  as  I'revioiisly  nientiuiieil  in  this  column,  that  -Mr.  Lewis,  of 
Ansonia,  Conn  ,  happened  to  obtain  a  very  goid  piiturc  ul  the 
tr.iil  as  i-  p.issed  in  tfie  line  uf  sight  of  hi-,  instriinicnt  «  hile  he  wa* 
photngraphin^;  Ihc  cnmct  lli)Ime«,  Prof.  Ncii Ivin  s«cms  to  have 
taken  threat  -.lains  ir.inve  the  information  as  accurate  as  possible, 
and  has  even  had  suiuc  of  ihe  observers  cross-examined,  so  to 
speak,  on  many  particular  points.  The  plate  o«  which  the 
photograph  was  tak^ njs  4  by  5  inches.and  the  matew  went  neatly 
cent'. ally  acTMS  it|  the  photographed  portion  beinc  abont  IjT 
long.   Seacfil  sUirs  of  the  tenth  magnitade  in  the  middle,  and 


some  of  about  the  eighth,  near  themai^nof  the  plate,  are  shown 
on  the  iiegative,  so  that  some'  fairly  good  measurements  of  the 
position  of  the  track  have  been  procured.  'Ihe  co-ordinates  of 
seven  points  of  the  trail  have  thus  been  measured,  and  a  very 
slight  curvature  of  the  path  is  indicated  by  the  results  but  not 
clearly  proven,  the  curvature  being  caused,  as  suggested  by 
Prof.  Newton,  by  "  the  atmosphere's  resistance  of  the  irregularly 
shaped  body."  An  enlarged  print  of  the  photograph  (about  2& 
inches  lnn;^l  accompanies  )h;  pap;r.  Thc^trikinj;  feature  of  it  i< 
tile  irre;;uiantie» of  light  on  the  path,  anil  .als.Q  Us  iiicteasc  in  fre- 
quency as  ilie  end  of  the  |>I.Ue  is  reached.  Tins  is  due,  as  su|>- 
po«cd,  to  a  rotation  of  the  stony  mass,  "  more  rapid  at  the  end 
than  at  the  hei;inr.in^;,  .\\\A  thjit  the  unequal  amounts  ot  burned 
iiialerial  were  thrown  ott  according  as  a  Well  bllined  OC  a  WW 
surface  was  for  the  instant  in  front." 


NlTRO-METAl.S,  A  NEW  SERIKS  OF 
COMPOUNDS  OF  MllTALS  WITH  NITROGEN 

PEROXIDE. 

A REMARK  ABLE  new  •erfas  of  compounds,  formed  by  the 
direct  union  of  nitrogen  peroxide  w.th  e-^rtain  met.-ils.  and 
of  a  nature  somewhat  akin  t->  tha:  of  the  luetallic  cirl.inyls 
recently  discovered  and  investigated  by  Mr.  Mond  and  bts  co- 
worker*.  are  described  by  MM.  Sabatier  and  Senderens  in  the 
.Seplrmfier  nun-ihcr  of  the  BuUetm  ,!(  I<i  S-xiffJ  ChsmifUf. 
ft  was  oh^crved  that  when  vapotir  of  peru\i(ic  ol  nitii..;en 
in  a  stale  of  tolerabie  purUy  wa*  allonesl  ta  slicatii  at  lUi 
ordinary  tcnjper.iinic  over  metallic  copper,  cobalt,  nickel,  or 
imn,  theise  met.il  iKin-  in  the  finelv  divided  and  pure  condition 
i.lilatned  l>y  the  recent  reduction  i>  f  their  oxides  by  hydracca, 
rapid  absorption  of  the  nitrogen  peroxide  occurred  with  iht 
formation  of  dellaiie  eompMods  


piapeitics  of  an 
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cxwptionally  interesting  kind.  Thes?  compounds  arc  solid  iioii- 
volmic  unlike  "iic  iiK-Mllic  citinnyls  in  thi»  respect, 

and  arc  repicsenletl  by  tlis  general  formuU  M^N'O,,  where  M 
rcfite»cnls  either  of  the  four  metaU  menu  incii.  1  ^  i.  ir  li^'ic.  ivcrcr; 
propose  the  name  mttanx  wi/ri-V,  whicli  pciliajj*  may  be  con- 
veniently rendered  into  English  as  nitro-mttals. 

When  a  quantity  of  copper,  recently  prepared  by  the  reduc- 
tion of  copper  oxiae  ia  the  woal  manner  by  mMm  of  ft  (tream 
ofbydro];en  orofcarbon  monoKide.  expoicd  fttlheordioary 
fimaiertmpcniture  (•bout  K*  facing  tbe  avenge  teroperatuie 
of  the  lebontory  while  MM,  SabMiier  and  Sendereni  were  con- 
dnellng  the<ie  expeiimenii)  to  a  cnrKM  of  the  reddish-brown 
vapour  of  nitrogen  peroxide,  it  becamce  rapidly  attacked  and 
eoBverted  into  a  brown  substance,  considerable  heat  being  at 
tlie  same  time  evolved  and  a  large  proportion  of  the  nitrogen 
peroxide  ah^iorbed.  The  biown  solid  substance  produced  is 
found  to  react  with  great  energy  with  water,  the  reaction  being 
accompanied  by  a  copious  evolution  of  nitric  ritiil?,  Nf').  At  ' 
30'  iciUiLt'l  copper  nbsorb«  no  le-^  tliin  ^  th'.  i^an'l  time*  it» 
vol'.iinc  of  nitrogen  peroxide.  Up  m  analysis  of  the  i<roJuc'.  it  is 
f.y.md  to  contain  ab.j'.r  74  per  cen:.  of  copper.  .V  comp  jantl  (jf 
the  composition  Cu,N< wliuM  contain  iy\  per  tent.  1  he 
nitrogen  present  wa^  aUo  <lr:crniinc  1  diiecily,  by  heating  with 
excess  of  copper  in  a  btfeaiii  uf  carbuii  Uiuviilc,  Ibc  niuvij'cn 
being  measured  over  caustic  potash  in  the  ordinaiy  manner  ;  its 
amount  was  found  to  correspond  closely  with  that  demanded  by 
the  above  formula. 

Iq  preparing  nitro-copper  care  muit  be  taken  to  free  the 
Rilroi^  pannide  frooi  tiacea  of  tfae  vapovr  of  nitric  acid,  fw 
thb  add  dcconipofet  the  compound  witli  eneigyi  elfervcaccMO 
occurring  and  the  ^reen  nitrate  of  copper  belaf  piodneed.  To 
prcv-nt  the  deleterious  effects  of  traces  of  admiied  nitric  add 
vapotir  the  rerl  fumes  are  allowed  to  pass  first  through  a  column 
of  liih.'xi^e  and  alteiwards  over  phosphoric  anhydride. 

Nilro-coftper  i«  unalterable  in  dry  air  at  ordinary  atmospheric 
tempciatnres.  When  heated  in  pure  nitrogen  it  ia  dlsiOaatcd, 
a  temperature  of  90'  being  ample  to  effect  the  change  ;  nitrogen 
peroxide  is  evolved  together  with  smaller  quantities  uf  nitiic 
oxide  and  nitrogen,  and  partially  oxidised  copper  remains.  One 
of  the  mo-t  uNf-inl  properties  of  nitro-copper  is  that  it  may  be 
nsed  for  the  parjiose  of  liquefying  nitrogen  peroxide;  if  a  ■ 
(luaoliiy  i^  pl.iceil  in  one  limb  of^a  raraday  \ -t  ihc  an  i  heated,  1 
the  other  lunli  heinf;  c<w!e<l,  the  nitrOi»en  prrjxi.ie  liberated  \iy 
the  dissocialion  rapiiilly  collects  in  the  liquid  f  irm  in  Ihc  colii  j 
limb.  If  the  tube  is  letuuvcd  and  »U<jmcU  tu  .tlariJ  a  thort 
lime,  re- absorption  of  the  peroxide  by  the  copper  occurs.  Water 
reacts  with  nitro-copper  as  above  mentioned  with  considerable 
violence,  pure  nitric  oxide  ontlrdysoluble  ii>  Bolttlionof  ferrous 
Milptiale  being  briskly  evolvad.  The  aqueous  solntioo  contain* 
cu]>rle  alifate  and  nitrite,  and  a  sediment  of  pure  copper  ie> 
mains.  lanoiatidri  therefore,  nitro-copper  rapidly detenorala^ 
hccMiiing  eneloped  in  red  fumes  and  its  surface  turning  green. 
HydrMM  itwithont  actioo  upon  it  in  the  cold,  but  when  heated 
10  iSo  liife  qnaolkin  of  ammonhim  nitrite  and  free  ammonia 
ate  pradneed.  Dry  amoionfai  gat  reacti  at  the  ordinary  lem- 
ptntine  with  some  energy  upon  nitro-copper.  White  clouds  of 
aUflMWium  nitrate  and  nitrite  and  of  moisture  lirst  make  their 
appearance,  then  suddenly  the  mass  becomes  incttrKlc^cent  am! 
more  copious  clouds  of  ammoniacal  sal'*  ami  *teain  aiu  ])ro- 
durefl.  the  rcsitlae  consisting  of  copi>cr  niixe  1  with  ani  iioniacal 
miile  <i{  coppt  i.  Sulphuretted  h)  lr  "gen  likewise  reacts  at  the 
ordin.arv  lemper.it.tre  willi  mtro-cupper,  heat  being  evolved, 
watt  I  ,  sulphur,  ami  a  bine  MlpUde  of  OOppCT  bateg  tbC  ptO- 
ducts  oi  Itie  rcaLtiuD. 

It  would  thus  a;. pear  that  ni'ro  c  jpptr  of  a  kimlretl  nature 
to  the  meiail>c  caibonyls,  lh«  nitiu^ca  pciwimlc  being  hcid  in 
a  similar  manner  to  the  carbon  monoxide  uf  the  latter  cont- 
pounds,  and  capable  of  being  liberated  in  a  regular  manner  by 
the  diitociatioa  of  the  eompouad  tf  beau  Tbe  MbHaaeo  may. 
la  fact,  be  employed  as.  a  conwcnladt  meana  of  Moriog  nitrogen 
peroxide,  with  the  eerttintyof  behtg  able  to  liberate  It  by  a 
eooiparatively  slight  riitt  of  temperatuie  whenever  It  b  deured 
topracnreaome  Tot  experimental  purposes. 

Metaillic  cobalt  reduced  from  its  oxide  by  means  of  hydrogen 
at  a  tentpemtttfC  below  redness  is  only  difficultly  pyrophoric  In 
air,  not  becoming  incandescent  on  admisdoo  into  air  with  any- 
thing tike  the  readiness  of  iron.  It  bums  energetically  in  the 
cotd«  however,  in  nitrogen  peroxide.  When  the  nitrogen  peroxide 
vapour  is  diluted  with  nitrogen,  tlie  beat  of  ibe  reaction  is 
mmlicd»endth«ioreMlioa«  nltro-cotaeltoocuia  in  a  legalar 
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n;anr<er,  as  in  the  ca^e  cf  copper.  It  i<  necc»>aiyti)  the  case 
of  cobalt  to  conduct  the  prcliniinary  reduction  in  hydrogen  in 
the  laiTir  liile  is  nfierwartU  iitrd  for  thr  prppsration  of  the 
n;; r<.i-c>iir.piir  n<l,  in  oiilcr  1 1  >  a  \  1 : di  rc ■  1: >  1  i!r> I i:iii  1  t'  <;  iiivtal,  .ir,  I 
It  IS  advamlagcous  to  citi|jli>y  ^3  \%tA  j.  tcii^Jsraluie  toi  ihc  it' 
ductinn  as  pouible. 

N'ilro-coiialt  ia  a  black  solid  subataoce.  Its  reaction  with 
water  la  very  vitrfest.  bet  leaa  nilmoaide  is  ptodnccd  than  in 
the  case  of  nitto^wpper.  The  nse'cdloimd  aoiulion  eoBtami 
mainly  nitrate  of  cobalt,  and  a  quantity  of  baaie  nitrite  i*  Iband 
amongst  thercildaal  copper,  wliea  nllra*oobalt  is  heated  man 
atmosphere  of  nitrogen,  a  small  quantity  of  nitrous  fumes  are 
first  evolved,  then  almost  immediateljf  violent  den,igraiion,  ac- 
companied bv  a  flame  of  great  brilliance,  accur:^.  The  same 
explosive  deHagr.nion  occurs  if,  at  the  eml  of  the  preparation, 
the  supply  of  diluting  nitrogen  is  shut  off  before  the  nitrogen 
pcroxid;.  When  mixed  with  a  combustible  substance  nitru- 
cr>balt  forms  a  dangerous  explosive.  If  a  small  >|uantily  wrapped 
in  paper  is  introduced  into  an  eprouvelte  filleil  with  mercury  at 
the  top  f>f  wbieh  ii;  .1  little  «-sl«tr,  s  violefs!  ernto^inn  at  once 
f.-^iilts  upon  'ibe  .ttiv.tI  d"  the  smnil  P'.ip"?  piLi.ct  it  'he  surface 
of  the  m-TLiiry,  ■■'•vi.'i^  pr«jium.tbiy  10  tliebL.itof  the  reaction 
uf  a  pnr;:i):!  of  the  nilro-cobalt  with  wal-  r  vaii^m^  suidcn 
uiisi  JCiaUun  ol  the  wnole,  the  organic  matter  of  the  paper  burning 
in  the  gaseous  products  uf  the  liiss'jci  ition. 

Is'itto- nickel  is  niorediliicult  to  obtain  in  a  pure  state,  for  cold 
reduced  nickel  reacts  so  vigorously  with  nitrogen  peroxide  that 
even  whea  the  latter  is  largely  diluted  with  nitrogen  a  partial 
osidalion  of  the  metal  occun.  Actual  incaodeicentoombuMiea 
is,  however,  avoided,  and  a  lugnlar  ahaorption  of  the  peroalde 
vapour  ocean.  Ia  a  aiiefid  caperhaeat  a  product  containiag 
30  per  cent,  of  NO,  iaslead  of  the  theoretical  28  per  ceau  was 
obtained.  Nitro-nickel  closely  resembles  nitro-cobalt  ;  it  is 
a  black  substance  which  reacts  with  water  with  evolutioa  of 
nitric  oxide,  and  which  deflagrates  with  explosive  force  when 
heated  in  a  current  of  inert  gas. 

Nitro-iron  is  still  more  dilRcuU  to  isol.\te.  When  the  peroxide 
is  diluted  with  a  very  large  excess  of  nitrogen,  it  is  quickly  ab- 
sorbs I  by  ret'*icc(1  iron  i"p  \n  cefnin  point,  when  the  )>assage 
of  mure  ucrnti  le  invaiialily  hrinijs  aluiut  brillian*  ilcll.igritioa 
and  coiiscijuent  ii«»truc'ion  nf  the  pmlact.  There  is  ample 
evidence,  however,  that  inm  does  foriTi  n  Tiitro-i.-o.-tipm  m  i  of  a 
similar  inierestiiw  nature  to  that  of  the  nitro-compounds  of 
copper,  eobait,  aad  aiehel  above  deicribed4 

A.  E.  Torros. 


PHYSICS    AT    THE  BRITISH 

ASSOCIATION. 

SECTION  A  met  in  the  well-appoinferl  lecture  theatre  of 
the  Nottingham  Uaivenity  College.  Mr.  Gltaebrook 
had  only  just  hnisned  his  prasMential  address  when  an  inddent 
uccnrred  which  was  of  interest  as  showing  that  members  meant 
business,  and  were  not  disposed  to  allow  the  authority  of  the 
chair  to  be  questioned.  Pethap?  the  experimental  work  com- 
municated «. as  not  of  striking  novelty  or  importance,  but  some 
of  the  informal  communic-ition?  arr!  'liscassions— notjiWy  tbo4e 
on  electrical  theory,  th<:  ^onneciiori  l>etwecn  etkti  and  m.ttter, 
and  (he  teaching  of  elementary  pliysic*— were  of  gi«rai  interest, 
especially  to  teachers  of  physics.  This  was  largely  due  to  the 
active  part  taken  by  Lord  Rayleigh.  i'rofs.  Kilrijerald,  Carey 
Foster,  Olivi'f  Lodge,  Riickcr,  and  other  IctIhh;  pliyMCisl.s. 
The  discussion  occasionally  tended  to  iv^oike  lisclf  mlu  uii  ex.- 
change  of  ideas  around  the  lecture-table,  but  as  the  ideas  were 
for  the  most  part  interesting  (and  energetically  expressed) 
members  did  not  appear  10  object.  At  fiisl  there  was  aa 
occasional  grumble  against  Dr.  Lodge'a  UuMvatka  of  Starting 
at  10  a.Rht  bnt  tfae  wiadom  of  the  chaiwe  wa«sliowa  by  the  fact 
that  the  Scctioa  had  generally  to  sit  vaul  z  p.m. 

At  the  first  atltlng  on  ThnrMlay  (September  14),  after  the 
President's  address  the  "Report  of  the  Committee  oa  Solar 
Radtalinn  "  was  eomiBUaicate'f.  Observations  have  been  made 
with  a  thermometer eodoaed  in  a  non-conducting  case,  an  image 
of  the  sun  iieing  thrown  upon  the  bulb.  Slmulianeous  readings 
of  screened  tbermometera  within  the  ca.ic  were  also  taken,  and 
the  excess  of  temperature  noted  from  minul*"  to  minute.  The 
thermometer  has  since  been  replaced  by  i  llitTin  1  juunian, 
which  woriu  very  sharply,  the  readings  becoming  steady  iii 
about  fax  mmetci^  whereas  with  the  thenaoawter  twenty 
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nunutcs  are  required.  Tht  rci4iag«  were  cinbrated  by  cam- 
I'ifiton  ulih  an  iii>n-Ci>pper  junction,  hea;e<i  in  paralTm  oil  and 
■•alanced  against  ihe  acuDometer  cooplc.  i '  F.  wa»  fuund  to  be 
«fqDal  to  alijul  thirty->ix  divisiont.  Another  Committee  gave 
•leiailed  nport*  of  magnetic  work  «t  the  Falmoath  ObiervatOfy. 
The  other  Committees  submitted  formal  rep arit  asking  for  re- 
npFMintment.  in  some  cases  with  small  grints  of  money. 

Prof.  G.  Y.  Fitrgcr.il.l  nave  nn  inlcrestint;  crjmmunication  on 
"The  period  of  vibriiinn  of  Diilurbanccs  of  I'.leciriticaiion  of 
the  carlh."  The  [>eiii»l  i)f  o>cill,i:i  m  <if  n  simple  sphere  of  (he 
>.ize  of  the  citlh,  suppiiC'l  chir^c  l  with  o|i[)i)>,iie  charges  uf 
cleL'rici'y  af  it  enii*,  »'>,il  i  :\\.  jui  I'.ih  of  a  second  ;  but  the 
l^ypothc-is  iha".  the  carih  is  a  C' iiKiiitiini;  Inuly  surrounjei!  Ijy  a 
•■■in  condiicUir,  is  not  in  .iccortLmcc  w;ih  the  fact.  I'robably 
the  upper  ret;ion<i  of  our  atmosphere  are  f.iuly  good  conductors. 
In  aOeisiler  lube  air  is  a  good  conductor,  and  wc  know  that 
when  part  of  a  gas  it  traiumiUing  an  electrical  disturbance  the 
reUMlheptm  ins  Dcifthbourbood  becomes  capable  of  trani- 
mhlioB  wn  w  wilL  EsModiog  Um  analogy,  we  may  asRinie 
that  daring  a  IhiwtaMorm  iha  air  beeomcs  cafMbie  of  trans- 
mittiag  miibII  dtmnrfawKei.  If  the  earth  »  wmMaded  by  a 
coadaetin;:  ahell  its  capacity  majr  ba  regarded  as  that  of  two 
O0aeemricspheres,and  i>  acc jrdiajpjrgveaier  than  lhatof  atisple 
sphere,  which  would  produce  acorrespoodiog  change  in  the  rale 
of  owillatioo.  But  at  the  same  time  the  presence  of  currents  ia 
Ihe  outer  air  would  alter  the  self-induction ;  and  calculation 
•hows  that  the  ne!  result  is  a  comparatively  slight  chaise  in  the 
period ot  oscillation.  If  we  assume  the  heiijhi  of  the  region  of 
the  aurora  t  >  l>c  6o  milet  u;  l<x>  kilometre',  wc  get  a  period  of 
oscillation  ofoi  second.  Assumiin;  i:  to  he  (i  miles  (or  to  km.) 
the  pciio  l  liecome*  O  3  second.  '  )•!  '.he  sun  we  iiiighi  e«pec 
very  mrch  ^.'realcr  piriods  of  oscitia' ion,  hiK  these  oscillations 
W'  .iiliii  -  j:  I  n  II to  tadiaiioii..  1 1  .ilteina; i.-ij;  cui i cr.ts  nf  the 
kind  rct'crrcd  lo  ically  iravcllc  l  north  and  luuth  around  the 
e:irth  they  wouM  give  rise  to  east  ami  west  alternatinij  magnetic 
forces  of  periods  between  and  ,  ;  of  a  second.  l  ir.  Lodjje 
has  already  looked  for  evidence  ol  such  in.i^neiic  forces,  but  on 
llie  auunipiion  that  tbeperioJ  would  be  ,'•  second,  i  he  author 
hascalcnlaied  what  mapictkdiscurhanco  would  be  pioduoed  by 
rivcB  charits.  A  diftariHUMc  cijual  to  part  of  the  horifontai 
foreeof  iha  aarth  would  conespood  to  an  elccitoalaiie  chaiga  of 
to  C.G.S.  aaiis  per  sq.  cai.  Sseh  a  charge  wonid  reduce  the 
superficial  pceacureoa  the  earth  by  an  amount  c  'rieiponding  to 
a  weight  of  40  gOk  per  iq.  cm.  This  docs  not  sound  probable, 
but  we  mutt  remeaiiwr  that  it  would  correspond  to  a  most  fear* 
ful  ma{;nctic  siora.  A  charge  of  8  C.G.b.  units  pertq.  cm. 
would  produce  a  variation  ot  ,.>,-,  of  II,  and  would  not  sensibly 
aflcct  the  barometer.  The  records  of  existing  magnetic  ob- 
servatories are  not  sufficiently  complete  to  admit  or  testing  the 
other  suKtjetlions  made  in  the  paper.  Pi  >l.  <  1.  L.tilge  thought 
that  the  detection  an<1  oliseivation  of  such  iii.it;iiclic  disturbances 
was  work  that  coul  1  inily  be  done  in  a  .National  Physical 
Laboratory.  If  the  sun  neic  a  conducting  \>»\-j  surrounded  by 
a  non-conductor,  the  period  of  an  electrical  oscillation  upon 
it  would  be  bj  scco  ids.  lie  had  hun^;  up  in  his  hiiuratoiy  a 
needle  and  wauiieil  it  (or  hours,  hut  the  only  1  1  lurnnces  ob- 
served were  due  lo  iiaius  and  Irallic.  He  pointed  out  (ha:  the 
electric  viliraiions  of  a  molecule,  calculaierl  from  its  size,  were 
diore  rapid  than  those  required  to  produce  light.  He  suggcsled 
the  addHioaefaiacket  hkeibat  which  Prof.  Fitzgerald  assumed 
to  ci^  aiomd  tba  aaith  t  bat  woaM  ibit  prereni  radiaiion  ? 

73U MMtit Atrntphtr* *rrf tke Kiitttu  t1uery«f  Sir 
Robert  UatI  baa  aagileited  that  ibe  abtcitce  uf  aajr  atmosphere 
invesiin;;  tbemooo  IS  a  simple  and  necessary  cooseoacace  of 
the  kinetic  theory  of  gates.  I'lof.  Liveing  has  applied  tnittbeory 
to  inteipUne;ary  and  ioieratcllar  space,  with  rcfcrtacc  lo  the 
chemical  const iiuiion  of  piaaetary  atmospheres.  Accwdiag  to 
Sir  Hubert  Uall  the  mean  molecular  speed  of  oxygen  and 
nitrogen  is  less  than  ihe  sjiced  with  which  a  body  would  have 
lo  be  pr )  ct  cd  in  order  lo  leave  the  lu  10:1  without  ever  return- 
1.-.^'  ;  liu:  in  tin;  cuutsc  of  cjllisi  ms  between  the  iinli-culcs  they 
Ireijuciiily  attain  sjiecds  sutluimlly  great  lo  c:ubie  ihem  10 
oveiconie  the  iiiooi/s  a'.liactiuii.  and  thus  e»ca;if  t::jtii  the 
moon's aimosplu'ie.  <  >n  the  other  hantl,  Ihe  sfieeil  ic  pnicd  to 
permanently  leave  llic  caif;  is  one  which  "it  would  seem  thai 
ttie  t;ii  U  .  lis  ~  ■  >  . '  iiiirij;en  d>  not  generally  ever 
rca^li.  and  tlietef  •!  ■  ili-  i-  retains  a  copious  atmosphere. 
Mr.  (..  II.  liry;ir,,  in  i  i  M  i;  lui  paper  on  this  subject,  stated 
th.it  II  >  siatisiic.tl  Lalcul.iiDiu  had  hitherto  been  made  with  the 
obicejotjaatiBE  these  questions ;  he  was  not  aware  until  his 
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paper  had  l>een  printed  that  explanations  based  on  the  kifsetic 

theory  had  («en  sugjestesl  as  far  back  a*  1S78  by  Mr.  5».  Tolvcr 
Preston  an  1  Mr.  lolmsione  Stoney.     Mr.  Bryan  has  apjslieU 
the  theory  !o  inve-tigaie  iha'  eifiect  of  varying  leoiperaUtsrca 
upon  the  relative  densities  of  oxygen  and  hydrogen    in  a 
permaneni  distnhuiion  under  various    conditions ;    he  has 
also  calculated   the   average   number   of  molecules    fif  gas 
to    every    one    uluise   speed    is   suiticicntly    great    to  over- 
Co  ne   llic   aitrac  ion  of  given   Iwdies  in  (he   solar  system, 
and  gives  table-  showing  ihe  results.       Thus  for  owi^cn  at 
o'  C  ,  ra  her  over  o:ie    ni  i!cci;le     in    every  th^^:  '...i."/  is 
iLOvinj;  last  enDugh  to  t!y  off  permanently  Ir.ontlie  iukih,  aQii 
only  one  in  every  2'3    10  -  '  is  moving  fast  enough  to  C!.capc 
from  the  earth's  alraosj. here  ;  while  the  sun's  attraction,    «rs  t-n 
at  ihe  distance  of  the  earth,  prevents  more  than  one  in  every 
2  -  10"""  from  escaping.    In  the  discussion  which  followred. 
Sir  Robert  Ball  stated  that  the  suggestion  rcallvdid  not  orii'inaie 
with  himself,  but  were  familiar  to  him  as  baviM  been  dUosiaaed 
many  years  ago  in  a  paper  by  Mr.  JohaaUne  Stoo^.  Aiaoaj 
cdesiial  bodies  Ibe  OMoa  &  miqaa  ia  having  no  aunosphcreu 
In  tb«  eanb'a  atampbei*  Ibere  i*  no  free  hydrogen.  Stooeyr'a 
theoiy 'aecooau  for  these  effects.   On  the  other  band,  ia  ttee 
case  of  big  bodies  like  Sirias  it  is  hydrofea,  and  cweniinHy 
hydrogen  alone,  which  forms  their  atmospheic. 

GrinJing  an,!  ^jtiihin^;  of  g'aii  lur/meef.—hotd  Rayl«ig|h 
stated  that  he  had  been  investigating  the  nature  of  these  pro- 
cesses, and  gave  a  most  interesting  description  of  ihe  results. 
He  first  pointed  out  that  ih.-  process  of  grinding  wiih  emery  is 
not,  as  is  commonly  supposed,   a  scratching  process.  The 
normal  effect  is  the  production  of  is<il  red  dciachcil  [  its — not 
scratches.    The  glass  gives  nv  .iv  .1;;  !  r  il  r.-  .-mery  ;  at  the  same 
tune  the  emery  gives  way  un  itr  the  gUs>  ami  sutl.;r5  abrasion. 
An  image  seen  through  glass  which  has  hern  finely  ground  (but 
not  yet  polished)  has  perlect  dcftnition.    And  so  w  hen  ihc  sun 
is  viewed  through  a  cUud  tiie  iniige  is  sharjias  long  as  there  is 
an  image  ;  even  when  the  cloui  Ihickcos,  the  edge  appears  lo 
be  sharp  until  we  lose  the  image  altogether.    .\  glass  lens  bnely 
ground  gives  very  good  defiuidon,  bat  there  isgieal  loss  uf  light 
by  insular  reBection.   To  obviate  Ibis  the  tenais  noiiibed.  and 
examination  nndcr  a  micraacope  ahows  tbal  in  Urt  proom  «>f 
puUsbibc  with  pitch  and  loace  the  politbinf  (oes  on  entirely 
dtotbtanrheeor  plateau,  the  bottom  of  each  pit  being  left  ua- 
tOHcbcd  natil  ibe  adjoining  surface  is  entirely  worked  down  10 
it.   It  ap|icaied  Intereitihe  to  investigate  the  amount  uf  glass 
removed  ilnring  the  process  of  polishing.    This  was  done  boih 
by  weighing  and  inlcrfeience  methods,  and  the  amount  removed 
was  found  10  be  surprisingly  tii.ail.    .'\  sufticiently  good  polish 
was  obtained  when  a  thickne-s  corresponding  to  2^  wavelengths 
of  sodium  light  was  remove  I,  an  1  ine  polishing  was  complcic 
w  hen  a  lhic»ncss  cm  responding  lo  4  w  ave-lengths  w  as  removed. 
Lord  Uiyleigh  is  of  opinion  that  the  process  of  pjlishing  is  no! 
coniin  i  us  \Mth  (hat  of  grinding,  but  that  i!  consists  in  a  rc- 
uiova)  o(  inulecular  layers  of  the  sudace  id  the  glass,  (iundir;.; 
is  easy  and  rapid,  whereas  polishing  is  tedious  and  Uithcmi 
The  act  I'll  of  hydrofluouc  acid  in  dissolving  glass  was  «ls»  lu- 
vcsti^;a:c.l,  an  1  was  found  lo  In-  much  more  regular — that  If, 
has  genci»by  been  assumed  lo  be  by  chemists.    It  was  foHlMt 
to  be  easy  10  remove  a  layer  corresjionding  in  thickness  to  half 
a  wavedengtb  of  sodium  light  ;  .ina  wiin  due  precaalione  aa 
liilla  aa  ooe^iemh  of  «  «a«c4eng  i  h . 

Mr.  W.  II.  Cmll  axUbhad  simple  appantm  ftrobniving  and 
pboiopapbiag  Inlcrfeienee  and  diflraaioa  phenomena.  No 
bench  was  lucd,  bat  tbe  vaiions  pieces  of  apparatus  were 
moontcd  on  the  atual  atands  aacd  lor  holding  lenses,  &c. 
Une  of  these  contained  a  thin  aluminium  plate  with  a  needle- 
hole,  or  the  slit  of  a  spectroscope.   On  tbia  Ibe  light  ol  a  lamp 
was  focussed  by  means  of  a  lens.    At  an  observing  eye- 
piece, the  eye-piece  of  a  Beck  microscope  was  used  aud  was 
placed  about  3  ft.  from  the  slit  or  poini,  the  object  bcini; 
introduced  between     The  stands  should  he  adjusted  so  that 
the  light  proc-jc'-.s  siraiL^lit  into  the  eye-piece,     Ihe  wli  ilc 
ihc  special  .ipiiaratus  tt  juired  need  only  cos;  a  few  Kings, 
and  with  this  the  usaal  piicnjmena  id  1  rcsr.cl'i  bi-prisiu,  sharp 
edges,  peiloiated /inc,  iXc,  can  lie  bjili  seen  and  photogi.ijilicd. 
Ml.  l  ioft  eshibited  an  adiiiir.i:ilt  sfuc,  yr>Iidis  ph.r.  '.,iaphed 
direct  with  the  aid  of  his  apparatus,  including  latcresliug  ex- 
amples of  the  bright  ceottml  tfot  in  tbe  •taadow  of  a  sasall 
opaque  screen  (shot). 

('/I  Siiii  i/'.'ii  and  S«lar  Envtl^ftt. — The  Rev.  F.  Howlett 
gave  an  account  of  obaervatimis  and  records  made  by  him 
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dsflBC  tlw  lut  tllbftf  ttf  nn-tpou,  &c. ,  and  ititcd  dwt  be 
had  art  on  •  tii^le  oeeiaiMi  been  itble  to  verify  the  ftiwnloM 
IM<*  in  1769  b)r  Dr.  WIImii  with  rtfrrtnce  to  (he  betavknir 
(tbroagh  fore-tlwirtenini)  ofthe  nmbta  ami  peoumbrn  as  >  >  un- 
spot  approacbtt  ibe  liw»  of  the  »in. 

On  Fridajroie|lort«as  snUiDilted  "On  our  Prctcnt  Knowr- 
ledfeof  Elcotratpii  Ofid  Kleciro-Chemixty."   This  was  part 
ofarep«>rl  which  was  being  drawn  ap  by  Mr.  W.  N.  Shaw  I 
and  Mr.  T.  C.  Fitzpatrick.    Many  inves(if;ators  have  been  , 
efif;ai;«?il  tifwn  t-lectrolytic  work,  Imi  !h<r;r  nhservations  have  , 
Ijc'jn  puhlishci!  in  scattered  paper .mil  cxpjc^-ril  in  a  manner  1 
wbtch  makes  comparinon  of  ihtrn  iii"ic;:lt.     l  i  e  prcwr.t  in- 
atalment  of  the  report  is  the  work  of  Mr.  lii  .'p.Tirick,  wh  1 
at  ^reat  pains  collected  .til  '.\ve  avaitabte  intoiinauun  on  she 
clfctrt -chemical  proper! n-,  of  solutions  in  water  and  has  com-  , 
plied  an  exhaustive  t.it  li-  > lu  win^  the  different  chemical  salts  ^ 
in  solution.     I     4  rire  -ivcn  1  e-)  lcI  it  >;  ci)f..lufti»ily,  tempera-  , 
tare  coefficicn'.s,  migialaun  con^tAnu     ions  ilrom  which  one  ■ 
can  calculate  the  rale  at  which  ions  travel  through  sfilut  oll^ 
flttidity  (the  inverse  of  viscoMiy),  &c.    As  with  falling  cil'jccis 
to  it  i*  with  iem ;  they  travtl  more  qukkly  throngb  •  UmpM 
Und  Ifau  Ummgh  a  vlteoiit  one.   Thii  ii  jaiit  why  addi  cob- 
dttet  beticr  thm  »«lti. 

On  tkt  ttmutfhH  bavntm  tktEtlitr-  and  Malttr>-^w/(.  O.  ^ 
Ijodgemade  a  fuither  repoit     In  experimenis  mado  with  the 
Wine  apparatus  as  that  wRKh  he  had  described  to  the  Section 
M  (be  Cardiff  meetins  in  iSoi.    Ever  since  Fieaael'a  lime  the 
question  has  been  debated  whether — (1)  the  eaitb  carries  with 
it  the  ether  in  its  immediaie  neighbourhood,  thus  causing  a  dis- 
turbance, or  (2)  rushes  through  ir,  and  it  through  the  earth,  each  1 
heing  indrpcnfffiit  sm!  movip'»  irtfe-iemlently.    Dr.  Lodge  has  ■ 
l  ieen  ciK^c.ivr  jiln^  '.o  =.c  ;',lf  I  Ir  -  >  iics'.  1  in  h)  hnding  oat  whether  a 
rapi'lly  ri  vdlviri;  ,\ef  \  <h^c  liUp    circular  v;iis ;  e\-erei«es  any  drag 
upon  ttir  rtllcr  ;n  lis  :miiiciii.il>-  nci^hhouih  ;)t.(J.     He  uses  two 
such  <li-c5  of  toil;;!',  stfcl,  ;\liiii)t  ;v  s.iril  in  ai.inictrr,  rotating;  in 
paralltl  pianes  an  inch  apart.     He  is  rriw  ,-iMe  i<.i  run  llie  <li o 
at  the  r.Tle  of  30i>3  rcvoluiinns  per  niinutc  ;   l)u;  even  at  ihjs 
hii;h  spceil  no  etrect      rh-ierved  »  liich  cin  lie  atirirmieil  to  any  . 
drag  of  Ihc  ether,    ile  hsti  aUo  replaced  the  ditcs  by  asi  ablate 
a|ilieioid  of  wrought  iron  with  a  deep  channel  or  groove  cut 
in  it  and  woosd  with  wire ;  but  the  roution  of  this  traosvertdy 
iMf  etiied  auMi  («eigWiv  aboat  a  toa)  does  aol  tet  the  ether 
In  awnhiB. 

AMiika»ietttAHahgiu  tfAmmmlim  /Xfr/^tee.— Ur.Glate- 
brook  deicribed  a  nconalGal  model  which  hv  had  cooatnictcd  I 
toilhntrate  the  theotryof  anomalous  dispersion  propounded  by  I 
Sdlaicyer,  and  derek^ped  by  Helmholti  and  Lord  Kelvin.  1 
The  model  coosnted  of  imn  of  bails  ooaacctcd  to  each  other  | 
hf  clastic  strlana  nod  eoenectcd  to  fiaed  beaaie  by  apriogi  of  I 
varying  ilifTne^s, 

I'rol.  I- iutjerald  communicated  c  noteon  Prof.  Eberl's  mettiDd  j 
of  e«liiiialin>;  the  radialiRj;  [xjvver  of       s'.oiti,  and  ^ta'eil  th.it 
the  reiult'i  ihow  '.h-t'.  mulccules  h.iVL- a  complex  slnicture,  olf;cr- 
wi»c  Orey  would  rudj.Kc  very  l^^dly.     I'n.l.   l-i;/i;ciald  hnlds 
lh.it  ;iie  vibration  of  an  atom  is  ihe  meclumtal  vihiaiicii  of  a  | 
mi;uue  bit  of  the  Corresponding  matter;  and  that  the  ionic  1 
ch.ir-e^  by  their  oorrtipoadivK  vibitaiioas  eicitc  tlw  cxienwl  ' 
raiiiation.  ' 

Lord  Rayleigh  gave  the  results  of  his  invesligati.  ns  nn  the 
"  Theory  of  Kellection  from  Corrugated  Surfaces,  '  and  also,  m  1 
the  abicaee  of  the  author  <Lord  Kelvin',  read  two  pajters 
**  Oa  theVteu-Eleeiiic  Property  of  Qaanz, "  and  "  Oo  a  Piezo- 
Bleaiic  Pile."  These  wer«  feliowca  hf  two  iateiatiaE  eom* 
mnaicalioiia  «»  eleaiv-nagaetia  araik  caninl  oat  aaief  lha 
diicctioQ  of  Pfof.  Herls  la  Boon. 

Om  EUctrie  tnltrftnm  Pktnamtnn.—Wx.  ^  H.  Barton 
dcscnbed  experiaMaU  oa  phenomena  somewhat  similar  to 
Ifcwtea's  riagf,  bat  exhibited  by  elrctromagnetic  waves  in 
wires.    The  waves  »ere  generated  by  a  Hertiian  primary 
oscdiator  consisting  of  two  discs  of  40cni.  diam.  each  connecteil  j 
by  a  wire  im.  long  to  sntall  brass  halls  between  which  sp.iiks  ' 
passed.  Opposite  ihe^e  discs,  and  about  30cm.  distant,  were  two  | 
MOiitai  ones  from  which  proceedf  d  n  p.iir  of  parallel  copp<>r  wi?« 
8  cm.  apart  and  100  m.  long.  .-Monj;  1  li<;«e  the  wave*  were  pmp.n . 
gated  and  the  intetfcrentc  phenc  nu-na  exhibiied.Thepht  nomena 
in  question  were  pro<)uced  l  y  ^-'tnginjj  sheets  of  imfml  ;hc 
wires  for  a  certain  pin  of  ilieir  Irroiih.     Where  the  -.heels 
hiuiij;  ihc  capacity  and  sti f- indiici ion  oi  the  le.-ids  were  chantjeil, 
thus  causing.a  partial  reilecttua  of  tiie  waves  from  the  bc^iu.  ^ 
MMT/'of  Ibis  mbHermal  part.    But  a  iccrmd  icflcaion  ocCUiit  at  j 
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the  ttia of  Ihia  part  alio.  Thu*  iaterfcrefioe  phceomeBa  were 
*etep,  »ml  as  ilic  lenj;th  of  the  aboofntal  part  was  nadnaily 
incTcasctI  the  it.ten>i^  v  of  the  iraninitied  waves  wti  miad  to 
])eriodically  increase  and  dimioisb.  Mr.  Uartoo  ha*  rcoently 
uiven  (I'fuc.  Kuy.  Soc.)  a  theory  of  theie  phenomena  with 
which  the  experiments  .ire  in  fairly  good  accord. 

On  th<  fana^^t  if  f.tut'U  Wazn  i!iiottgh  Layers  cf  EUt* 
lrclylt.~-'X\\c  method  and  apparatus  used  in  this  research  were 
described  by  .Mr.  ti.  II.  Vule  in  a  communication  to  the  Royal 
Society  in  June  la»i,  aiid  iin  vsperimeni.'i!  c  tiv!»  was  ^iven  id 
the  same  paptr  showing  that  llii:  t^.:^'nll-^i.ln  oi  nains  of  elec- 
irrjmatjneftc  wave*  through  a  layer  of  dutiJc.d  w.i  er  lollows  the 
same  law  .is  that  ol  light  through  a  thin  p  nlr,  .'  ,'.  that  the 
uaii-iii  iicd  inien5.itY  varies  periodically  as  the  thickness  of  thi> 
plate  ;ritre.T-';-.  Mttiil.i;  curves  were  now  given,  using  dilute 
ioluiitiiis  tif  iinc  .u.pliaif,  alcohni,  and  a  mixture  of  alcohol 
and  wairr  ;  in  all  ca^es  the  periodic  character  of  the  curve  w.ii 
veiy  well  marked.  .\s  the  Cianiimitted  totensiiy  attains  its  first 
maxiaiaai  when  ibe  ihickneia  of  the  layer  i«  half  a  wave-length, 
tbe  vctnod  may  be  sted  to  dcteinina  dielectric  constants. 
That  foaad  for  water  was  69*5,  aad  for  95  per  cent,  alct^ol 
a67— valves  agreeing  roughly  with  the  high  talacB  found  by 
previous  investigators.  • 

Mr.  J.  Laroior  referred  to  a  faniliar  type  of  caietlic  carvv, 
produced  by  rcfleciioa  from  a  ilrip  of  itaeial  bent  lato  drealar 
form.  He  potnled  out  that  the  source  of  light  need  not  lie  in 
the  plane  on  which  the  caustic  is  thrown— the  caustic  preserves 
tbe  same  form  whether  the  Incidence  is  direct  or  iodinct. 

On  S.-i1urday  the  following  papers  (mainly  of  mathematical 
interest)  were  communicated  : — "On  a  Spherical  Vortex,"  by 
Prof.  M.  J.  .M.  Hi"!  ;  "Note  on  theMignr-^c  ShicHine  of 
Two  Concentr;c  Sphcjical  ShelU,"  by  l'ri>'.  Kiuo,rr-.  "  I'.'ie 
EflTecl  of  ft  Long  i  ut>e  as  a  Magne'ic  .^cm  n,  "  .-irnl  '  I  he  hfTea 
of  a  Hertzian  Oscillation  on  Poini^  111  \\\  Ne '^hliourhoi  li."  by 
Prof.  Fittgerald  ;  "The  .Ma^elic  Action  ot  Light,"  by  .Mr.  J. 
I. armor  I  ^r.  Lodge  characterised  this  as  being  perhaps  the 
most  .■•ug^cfiUvc  communication  made  during  the  meeting,  and 
expressed  the  hope  that  it  would  be  further  developed  and 
printedt  ;  "A  Special  Class  of  Generating  Functions  io  the 
Theory  of  Numben»"  bv  Major  MacMaboni  "Oa  Acraeahia 
NnnbcTs,  "  by  Lient.-Col.  Cnnaioshaai. 

Oa  Moaday  Mr.  Uoraee  Darwia  eahiMlcd  aad  daicribed  the 
inaraneatt  tucd  by  the  Coaamitlce  on  Earth  Tmme,  PioK 
Milne  pretenled  the  report  of  the  Camnittee  oa  the  volcaaio 
and  seumologlcal  phenomena  of  Japaa,  aad  {aee  a  most  In- 
teresting ^accoont  of  the  work  doae  by  himself  and  other 
observers  la  Japaa. 

The  greater  part  of  the  sitting  was  taken  up  by  a  difcunioo 
on  the  Inching  of  elementary  physics.  This  was  introdaeed 
by  Prof,  Carey  Foster,  who  exhibited  and  described  some 
simple  and  cheap  ap[>aralu«  for  teaching  practical  physics.  The 
apparatus  shown  was  well  adapte'l  for  H«-me  it:iry  cl-is<i-wftTk  -ii 
licat  and  electricity.  Mr.  W,  11,  Ooi't  (ollo« cii  wirh  .1  papu 
in  which  he  described  the  plan  of  science  leaching  at  Win- 
chester School,  where,  by  an  order  of  the  Ptivy  Coiinc;!,  science 
is  compishory  fur  alnimt  all  the  boys.  The  aim  is  t  i  ariarijje 
for  that  which  miy  he  iin.M'cd  oj]  M  .\\  p.iti  <  !  ,1  (j  Kjd  educa- 
tion—  ;o  5uppl«;u)fnt  tliuuttit  with  ihc  ubacrving  faculty.  The 
scheme  is  .^Iso  suited  for  those  who  may  hope  t<i  heconi- 
malhtmatical  physicists  and  who  should  in  bi>yhood  dcvule 
themselves  mainly  to  maihematics.  For  some  boys  science 
forms  the  best  foiiadatioa  of  early  education.  Public  icbooli 
aie  aat  |«Maaliy  adaptaa  Ibr  these  cases ;  b«it  (hey  esa  well  be 
prartdad  lot  b)^  a  tibrral  ciaiticiiy  of  >>y*tem.  Prof.  O.  Lodee 
read  a  paper  in  which  Mr.  A.  E.  Hawkins  gave  the  tesnlts 
of  his  experience  of  science  teaching  in  public  schools, 
especially  in  Bedford  ScbaaL  He  deprecated  the  influ- 
ence of  exaniinaiiona  oa  the  teacher's  work.  Dr. 
Gladstone  coiisnlered  ihat  appaialiia  -hould  de  not  only 
cheap  but  siii'plr.  To  ii-c  COanpileMci I  .n]>  .u.i  us  iva^  .ilmost 
as  dangerous  a>  to  depend  upon  htackboard  woik.  Ile  agreed 
with  Mr.  Ujckma-tcr  ihat  too  inn.h  work  was  utuaily  ex(iecied 
fr»>tTi  a  <cief  ce  i^aslf  r.  Mi.  1 1.  E.  Jone"^  em?ihi<i»ri|  ihe  last 
pom',  and  M.i'cO  ili.it  instances  ha.  lome  umler  his  notice 
»  here  i-ciencr  iiin  s'r  >  had  no  time  'o  ['icpiri.-  1  lir;r  experiments 
for  cla«-.  i  h-.'  idt.i  ihat  science,  unlike  oihet  m  I  .,'CI",  on;;hl 
I  )  pay  lor  i>t  d,  w.iv  iiuich  to  1*  .lep  1  ei  iicd  ,  it  ^l.  '.drl  not  he 
ni  i;lei:ied  or  .il'.iud(iT-.t;il  ill  a  'chn.  il  nu- tiy  ijr  ■:.i  isc  1;  .I1  ^  osily. 
The  teaching  of  phy>ic-»  as  an  educational  ii'^irnment  h.id  m  t 
bcea  laflkieatiy  derehipcd ;  aad  ContieeBtal  schools  were  aoi 
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nrach  in  advance  of  English  onei  in  this  matter.  Mr.  Jones 
gave  an  account  of  the  sy8t«m  of  teaching  experimental  physic* 
M  no*  carried  out  under  Mr.  Rintoul  at  Clifton  Scliool.  Re- 
UsePSBK  to  the  subsidising  of  science  leaching  in  secondary 
adiQIHt,  he  pointed  out  that  supervision  of  some  kind  must 
accompany  public  aid.  If  the  e\'il  efTects  of  exaniinntions  were 
to  be  avoided,  an  efficient  system  of  public  iospeciion  must  be 
develof  er*.  jri'i  the  in? ptrctors  should  he  men  with  experience  of 
teaching;  wuik.  I'l  if.  1  it. jji-uiM  ii^;'fsd  with  this;  and  Dr. 
Lodge  cxprcisc  I  F.i>  it;;rt-;  ! hat  head- masters  of  schools  could 
not  be  compel.!  1  'o  .i.u  n  I  and  listen  to  discussmiis  s,;cli  as 
this.  The  rr<->i'lcia,  tii  cunduding  the  discaciioa,  said  that 
an  elTori  %\v,v.\x  \,c  made  to  rcpiaM miaimtioiii  bjr id  ialeUi- 
geal  system  <•!  iu>)>eciion. 

The  last  silting  was  held  on  Tuesday  the  IQ'li.  T!n>  I'rcsi- 
dent,  a»  Scciclaiy,  iubniitled  the  rc|Wrt  of  the  fclc<;tric:il 
Standards  Comuittee.  Thif  report  defines  the  unit  ohtu 
being  the  rcsUianceof  a  columtM  mercury  io6'3cin.  long,  and 
of  14*4521  cnmnwt  ina«  at  o*  C»  The  B,  A.  unit  i*  eqaal  to 
O'gflw  of  the  ohm  thn*  defined.  The  French  authoritiet  had 
fcirwatded  throvKh  M.  Maicart  fiwr  nanes  whkh  were  nropaied 
for  the  «hm  of  iba  io6'j  cm.,  and  of  these  names  tne  00m- 
■tttee  bn  the  whole  preferred  "  international."  The  resolutions 
mpectiag  the  eleettieal  units  passed  at  the  Kdinhurgh  meet- 
ing have  now  lic^n  accepted  inGermany,  France,  .•\iisui.i,  It,T!y, 
and  the  l  iuliil  >.jlet,  and  throughout  the  Bruuh  cmjnrL-. 
Prof.  Carey  >ost«r  »ai(l  it  ibonid  be  known  that  ibe  woik  of 
the  Committee  was  tcaily  the  work  of  the  Pcasldeot  (Mr. 
Glazehrnrit.-^ 

On    >:.:'.\i\ir,/i   ef  /:'.'.  A'tsiitanie.  Prisicip:;! 

J.  Viriainu  joi«t>  described  ihe  mcchi>d  of  (tet-jrniiiung  the 
ohm  dev:sfd  by  I^renz  and  used  by  Lord  Kiyki^h  .it>d  iub»e- 
quenlly  bv  him^lf,  The  method  con«s<l',  in  r.T[ii.ily  ro^nting  a 
coppci  lii^c  c  lavcilly  in  the-  uic.iti  pl-iiif  of  s  stan-Lini  coll,  the 
siame  cuiseul  Imtn^  led  Uirougll  ih'j  crol  .ithI  tliruut^h  itie  1  iw 
resistance  which  is  to  be  measurri!.  Hy  viryin^  ihc  spct  i  oi 
rotation  the  dilVcreDce  of  potential  between  the  centre  and  the 
dremifereoce  ef  the  disc  can  be  made  to  counterbalance  the 
difFcrence  of  potential  at  the  ends  of  the  resistancei  Prof. 
Jones  pointed  out  that  it  IsBotooljr  the  tau^t  acciKate  method  of 
measuring  ihc  ohm,  bat  that  it  it  especially  suited  for  the 
mcasnrement  and  prodnclion  of  very  low  resistance*.  Wnon 
tat  recessarily  produced  in  slcpping  down  from  a  standard 
ohm,  say  by  the  potentioflacler  nelhod,  to  a  re- 
sistance of  I  1000  or  I  lo.coo  of  an  ohm.  The  Lorenz  method 
is  sttfficteniJy  simple  and  accarate  to  be  ad.ipted  for 
the  direct  prixiuciion  uf  low  resistances  from  a  rotat- 
ing disc  and  standard  coil  without  going  through  the  circuitous 
]>rocess  of  stepping  up  to  a  standard  ohm  and  down  again.  The 
diiViculiy  of  mailing  a  good  contact  with  ihr  cfl|;c  of  the  disc  is 
avoided  by  u-ing  a  lutie  with  meicury  rut.uiin^  through  it  at 
cuDitant  pie»sui:.  Difficulties  were  encountcied  in  using  the 
electrically  diivea  tuning  forU  ;  for  although  it  vibrated 
uniformly  »  hen  onf  e  ^isrl^il,  if  wa*  liable  to  a  vm.ill  chnn^je  wh^n 
Hi  ^'Ji<.n1  -Iir^L'i^  i  .;iin.  .\  scries  nf  t'>.j>i-i  tiiicnts  on  .1  ic 
sj-iUr.;'.;  oi  i.iu.o  ul  an  '.iliiij  w.t*  nncii  iii  vvlui.li  tin:  vaiialiuu 
from  the  mean  of  the  extreme  values  was  only  I  in  I2,coo. 
Lord  Raylcigh  expressed  hii  pleasuie  at  (he  extraordinary  ac- 
euraqr  oow  oMiincd,  \if  the  me iboJ.  In  fais  own  experiments 
the  elMitieally  drlnanoiog  fork,  instead  of  being  stopped  and 
started  aitaiik  was  kept  on  all  day,  and  compared  «t  IM  bcfiB- 
ning  with  a  free  fork  of  the  same  frequency  ( laft).  In  a  lecent 
paper  Dornhas  criticised  the  various  methods  used  in  Ihe  deter, 
ininaiion  ol  ihe  ohm,  and  hai  raised  a;;ainst  Lorcnz's  method 
the  objection  Ihat  tutiicles  of  iron  in  ihe  disc  might  affect  the 
remit  by  altering  tne  permeal>ility  inside  the  coil.  This  .-isiumes 
tha;  the  prc«encc  uf'>uch  p.irtictes  would  introduce  a  direct 
factor  into  the  result,  nhicli  wi>iild  only  he  Ime  if  the  whole 
space  inside  the  coil  were  ><i  fdled. 

JfP>tialU!  fi-r  Cj'iii'jriti^  m:ir.y  J\/ii,i.'  Keiiilanut. — Mr. 
F,  11.  Nalder  exhibiied  n  mulil'icd  \Vhrr<Hfinr  Bridf^e 
for  eottipatins  nearly  equal  resistances.  In  aiplyin;;  thf 
Carey  Fosicr  method  only  a  smill  portion  ot  u^^Ml  mrin- 
bridge  \*  brought  into  actual  use,  and  in  Mr.  Nailers 
modilicali.vi  inKv  tl<e  pan  ihi!4  m-d  <a(>out  i  ilc.  nu,  l  iii^j 
J  -  jii !■  I'll,  in  ht-  rr'i ILL- ;  1     o' liLT  w  .  ICS  I  >f  ih'.'  s.irne 

kfiljlii  ul  liilu-iciit  diauicu-u  .villi  ibtii-iui  u  ic-iil.\ncCi  ;  of 
course  the  ic-iislaiice  per  unit  length  in  each  of  ll.ese  is  known. 
The  compaiison  coils  are  wound  in  a  smgle  l*obbin,  so  as  to 
nvoid  I c:i.;  <:-^ture  errors  ;  iI  l' t.  and  errors  due  to  the  thecflso- 
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electric  eflfcets,  are  mateiially  reduced  by  the  compactneatof  tlie 
whole  spparatui.  Dr.  O.  Lodge  described  a  new  focoi  (rf 
galvanometer  for  physiological  purposes.  \\  was  designed  \lf 
himself  and  made  by  Messrs.  Nalder  Hrothers.  The  nerve  cur- 
rents excited  by  stimuli  arc  exceedingly  fceUeRBd,  even  with  the 
so-called  non-polarisable  elcctrr>des,  the  currents  under  investi- 
gation are  frequently  masked  by  other  cflects.  Physiologists 
require  sn  ex<^e<!ing!y  sensitive  Ijnllistic  galvantittieter  ;  but  thfv 
api'<-.ar  giinerally  Id  u>c  needles  «hich  are  far  too  litavy,  an  . 
galvar.onictcrs  v*liich  arc  too  higlily  damped,  .ind  v^liich  nirtni- 
feslly  caniiut  Ik'  .mj  ilt.-lic;ite  .is  uti'iamped  galv.-iriomelcis.  The 
be>t  fiinji  of  g.-ilvaniJiiiL-icr  for  their  requircmentk  ii  one  which 
contains  a  very  light  nceille  built  up  Ol  shoit  pieCts  of  hit;Kly 
magnvti.se  1  slee!  \t  ire  aitd  ia  vshich  the  coils  are  small  an  l  :11c 
wound  up  .14  close  as  possible  to  ihe  needles.  The  inslrumcr.' 
exhibited  bad  four  such  coils  and  l4>ur  needles,  forming  ar. 
astatic  system  SOMendcd  by  a  quartz  fibre  in  a  veiy  weak  held. 
I  Compared  with  the  v^ual  ^vanometets  of  the  same  resistance 

I its  sensltivcaeas  was  nt  least  twieo  as  great.  Prof.  Bofi  haa 
shown  that  eacdleat  dcfinilkn  can  be  obuiaed  IkoM  a  naall 
scrap  of  reflectiog  Bimr;  and  t/ird  Rayleigh  hw  dlowii  that  « 
I  pointer  read  by  a  mieraaeope  admits  oijust  the ■■»■  degree  of 
I  delicacy  as  the  mirror  method.    As  biolqgisia  are aenatamcd  to 
\  looking  through  microscopes,  Dr.  Lodge  anggeated  that  they 
'  nii^ht  prefer  to  observe  through  a  micrometer  qwpiece  a  oeedlc 
wil  l)  a  bee-sling  as  pointer.    I'rof.  Filzg«!ald»n0ested  that  the 
I  damping  mi^ht  be  further  reduced  by  hanging  up  the  needle  in 
.1  vacLKiiis  iul<e  ;  and  that  the  polarisations  might  lieawept  out 
by  inl riMlucint;  capacities  as  in  cable  work. 

.  /  St"t/'u-  Juttr/'trenet  f.xft-i  t'nii!  '  -  'Vhvtt  is  a  well-know  n 
iotcrlerciic<:  arrangement  ill  wliii.li  the  oliiccl-t;lass  of  a  telesi  Qpe 
.  is  covered  by  an  opaque  diaphr.it;ni  L.jnlainin^;  twn  tiairow  slits. 
'  An  observer  looking  through  tlic  telesccjn- at  .t  radiant  point  or 
slit  par.nllel  to  the  two  narrow  slils  icc-  .i  l:iri);ht  ccniial  tami  of 
I  while  light  buideied  by  mterfcreoce-bandi.  Lord  Kav!ci);h 
had  investigated  the  part  played  by  Ihe  telescope  m  tins  .-i:- 
rangemeni,  and  founa  ibit  the  interference- bands  can  Im:  equally 
well  obtained  by  niiM  n  phna  bnua  or  cardboard  tube,  having 
nt  one  ead  *  iiii|rle  i^t  aad  at  the  otlicr  a  doaUe  slit  oonsistiog 
of  iwofiiM  scraldieaooapicoeof  cfamiciNytihrendglasiaboui 
t/ioolh  of  an  inch  apart.  The  President  ilianked  Loid  Rayleigh 
for  introducing  such  a  simple  form  of  interference  experimcat, 
and  said  it  should  be  more  generally  recognised  that,  inasmach 
as  the  eye  contains  a  lens  and  screen,  we  can  frequently  do 
without  an  observing  telescope  in  optical  experiments. 

On  Sf^cu/a  for  /Cf/tfctiug  Teltsrofxi. — Dr.  A.  Shafarik  com- 
municated the  results  of  investigations  which  he  has  carried  oo 
since  1S70  with  the  oh-i'cf  of  producing  specula  having  greater 
tenacity  than  that  of  the  Koss  telescope.  SilveredgUis 
mirrors  ['HhJucciI  by  tlic  1- outa.ilt  ir.ctliofl  suffer  rapid  deterio- 
r.itiuti  ill  tlic  .lir  of  lari;e  towns.  I'lie  aildittvin  uf  phosphotui 
is  found  lo  make  bionius  hr.nlci  and  i.losct  :  .inJ  the  .id.lition 
of  iron,  nickel,  or  totult  i;ivts  lliem  a  iurpn-in^  ilc;;rce  of 
tenacify.  In  general  lt:c  stron(;t5t  all'jys  aio  those  which  con- 
l.iin  llie  iiu'tals  :n  a;ottii>tic  pinpiMiioiis  ;  and  even  a  small 
deviati'iii  from  tliis  propuiliou  appears  lo  diminish  the  sticij^:!. 
considcialily.  1  he  process  of  giiudiog  specula difTers  from  tha: 
of  grinding  gla»)>,  for  allocs  are  never  bumogeoeous,  they 
are  lull  «f  4mtaleiaa«aa  fao  iIm>w«  by  Mfliatty  diwolviiic  on 
wkbacids.  Theretattfelen^af IMKoaiespeaihwiuMof 
two  other  alloys  is  given  hdow  !— 

R  =  CujSn,  Strength  =  foo 

ZN'  =  CujSnjNi  ,,      =6  ;3 

I  >  =  Cu^Sd, -I- 4  ptr  cent  Zn.       ,,     -  032 

Several  members  pointed  out  that  what  was  really  re<iuired  was 
a  knowledge  of  the  values  of  Vouog's  modulus  for  the  various 
alloys  investigated,  and  that  it  was  doubtful  whether  this  was 

t  what  the  author  n-ferrcrl  to  11  '*  sCieogth,"  or  in  what  way  jhe 

I  measurements  liad  been  earned  out. 

I  Prof.  O.  Lniit;e  foiiKiiuniLated  a  siipplementsry  note  <in  the 
c;lior.  lie  hail  l.een  ntf-i;  I  ln..-.v  louM  rli;>t  poliui-e  liijlit  if 
tlierc  was  no  iiiL-cliaiiical  coiincctiuD  between  ether  and  iiiatlcr? 
l;ui  iin  tin- elecli '>-iii.it,net IC  ilie<iiy  ihrte  sv.is  no  liiificuliy,  f.ir 
li^itl  Ik  iLul  .an  cllicicdi  0'.si:dlatioii  but  au  electrical  oscillation, 
and  if  ihc  dust  has  different  values  of  fx.  and  k  (roni  tlie  cil.er  it 
may  affect  the  wave.  Mr.  Tiouton  staled  that  duM  ^aj^itda 
act  a*  reflecting  resonators  with  free  periods.  Tbe  President 
I  had  io  confess  that  he  did  not  fully  noderstaad  the  sense  la 
I  ikhieb  Piof.  Lodge  used  the  void  '■mechaaicalt''  hut  cm* 
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lidcfcd  thtt  a  UiodMied  ttedwnical  liieoo'  '.<'  .>'  il>*t  of  ihe 

Siui-labfle  ether}  esvld  explainall  optical  pbcDomauMte  ihoM 
dcclro^ptic*. 

A  discussion  on  "The  Pnbliontion  of  Scientific  Papen*'  wat  ia- 
iroduced  hy  the  reading  of  Mr.  A.  B.  Biisel's  paper.  Xfr.  Bauet 
thinks  it  bt|>L!y  improbable  that  icienlific  »ocietie«  of  po»itioo 
and  standing  would  consent  10  sink  their  individuality  in  order 
that  arrangcinenis  iDii;ht  be  made  for  the  paUkation  of  all  im- 
portant  papers  in  a  central  organ.  The onljr  fcMible  acheme 
seems  to  be  the  publication  of  a  digest  of  papers  by  the  co- 
o|3cr.T;  in  ijf  the  various  scientifi:  iocieties  :  ami  if  ihougbt 
dciirililr,  ]:,ijier»  pub!i)>he4  in  forcijjn  coan!rie-<  mi-^ht  also  Vie 
tnclivlccl.  'I  tic  »it!v<;li,i.[D(;nt  of  u  well  l,r.i)i\  n  |Mju>niK.Ll  i>  .in 
caller  naiic:  than  tht  sUtliiii;  of  a  new  one;  ai'.d  as  incny 
xuithiits  :ilif  ;.,ly  -til  l  .ilj, tracts  of  their  papers  10  NaT'  kk,  it 
m!;:ht  K-  wt;r;;,  while  ciin»id«riti)j  whether  an  airaiiL^t-nicnt 
CP'.iM  n')t  t  c  ni  l  wi:!i  the  viroi>rlciors  of  Nai'  i-K  by 
which  A  tuipicmcnMi  nuiuS/cr  cuutd  be  isjuetl  (*fty 
«|uarterly}  contaioin);  •  digest  of  the  most  important 
paper*  published  during  that  period.  Mr.  J.  Swinburne 
cbacadctiMd  liw  pmiM  ijfalen  «  paUbhiag  phyikil  papers  as 
teiacabout  aa  badat  ftcMU  be.  Fapcts ahoald  be  printed 
and  circulated  faelairelMiid  to  aa  to  leave  liaw  at  neelfa«s  Ibr 
tticfut  dia»ssloBt.  He  tlioaght  the  Ph^ftkal  Sodttjf  trastlia 
a<Mt  hopeful  buJy  to  look  to,  and  advised  the  sendia(  of  all 
ptayalcal  papers  to  it.  Prof.  Fitzgerald  agreed  with  Mr.  Stain- 
hurne  that  the  publication  of  thiac  or  jndexei  alone  was  un- 
v>al:&ractory  ;  it  nas  like  giving  a  llone  lo  a  man  who  asked  for 
bread.  Abstracts  were  better,  for  they  gave  a  little  bread  with 
the  stone,  and  he  advised  the  translation  of  Wiedemann's 
Btiblittltr'mxo  English.  The  Philoiopkical  Mt^ffAnt  •ft^'i  the 
(leriona!  property  of  Dr.  Francis,  and  even  111  ihc  inti-iL-ili  o( 
science  it  wk  unreatonnble  to  try  to  evict  .1  mnn  from  hi5  own 
property.  Thediscu^^ion  wa?;  continued  by  I'rof.  Ku^kfi,  Prof. 
Carey  Foster,  an*!  I.or.i  k.iylt:i;h  ;  and  iIil-  I'rc.nl.-iil  in  sare- 
liiinj{  up  said  that  ihe  ;;cncrjl  opinion  api  carcd  lo  be  that  the 
matter  should  V>c  consiileieil  by  a  commiilee  of  ilie  Kuyal 
i>ociely,  if     -iMlile  m  tonjunction  with  the  Physical  Society. 

new  form  uf  air-pumti  by  I'lof.  J.  J.  Thompson  was  exhi- 
bited, la  which  two  objects  had  been  aimed  at:—,!}  to  use 
calptmric  add  insiaad  of  mercury ;  (2)  to  make  the  pump  self- 
Mnac  and  aataawtie. 

Mr.  P,  T.  Tiocion  atade  a  oosmnnication  on  a  peculiar 
tnolioa  iMumed  bjr  oil  bubbles  in  aaoending  tubes  eonuining 
eauallc  eolntlona.  A  long  glass  tab*  was  «bifalted  ooauining 
a  bubble  (about  3  inches  long)  of  sweet  oil  in  a  very  dilute 
solution  of  caustic  potash.  On  inverting  the  tube  the  bubble 
benins  10  rise,  and  waves  develop  on  its  <iurfice  like  the  Inwis  on 
«  baaiboa  These  ate-  unMable,  iind  presently  resolve  into 
vpiral  waves  which  are  more  stabte,  because  they  leave  spaces 
aion'^  which  the  solution  can  stream  past  the  babbie.  If  the 
lube  iit  inclined  instead  of  inverted  the  bubble  crawls  up  with  .1 
•low, calerpillar  'iKi  motiu:i. 

Dr.  R.  H.  Mill  t;avc  u  most  inlcrcs'.iiij^  :<cct)uni  of  the  rela- 
tion between  the  tciupciaturcs  of  -ea  wilcr  and  air  in  the  Clyde 
sea  area,  and  illuiuated  his  rcm.irks  by  an  excellent  series  of 
slides.  After  a  somewhat  unintelligible  camniunication  by  Mr. 
E,  Major  "  On  the  disturbmice  of  a  lluid  consisting  of  hard 
p.irtlcles  by  :>  niu^in^  bijdy,  with  %)iccial reference  to  tin:  ciher," 
the  meeting  cJuseu  with  a  hearty  vote  of  thanks  to  the  President. 


CHEMISTRY  A  T  THE  BRITISH  ASSOCIATION. 

A  UONG  tba  advaniagm  of  tba  ceetioaal  inoelingi  of  the 

llritish  Association  are  the  oppoilunites  th^  afford  for 
discussions  on  scientific  matters  of  special  interest,  and  for  the 

exhibition  of  experiments  and  specimens  to  a  wider  audience 
than  is  ofien  available  at  the  meelini;*  of  .toy  single  scientific 
society.  The  meeting  of  Section  U  at  Nottingham  will  be 
chietly  remembered  on  account  of  the  succes.  of  these  two 
featuii  N,  and  it  is  to  them  that  attention  will  <!pecially  de- 
vutoi  in  the  necessarily  brief  account  which  i  dloivs. 

Thi  papers  tesd  on  the  opening  dajr,  alter  the  President'^ 
adiircs>,  were  chiefl/  coonoctid  wiib  the  cbemistty  of  the 

metais. 

Dr.  Gladstone  gave  an  acc  "uni  of  5'jmc  tools  and  ornaments 
of  copper  discovered  by  Dr.  Flinders  Fetiie  asd  Mr.  Bliss  in  I 
Egypt  and  Palcttina.  From  iba  ebemieal  cxaminatioa  of  some  I 
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of  these  it  is  concluded  thai  their  necessary  bardnais  was  im" 
parted  by  the  piesenoe  of  caproua  oaida. 

la  a  paper  by  Hi  Harris  and  T.  Turner  a  faraace  used  lijrtba 
natives  of  Beogil  Ibr  loelting  iron  was  described.  It  is  a  small 
shaft  fitmace,  about  three  feet  high,  and  is  capable  of  |»0' 
ducing  iron  of  great  purity,  from  magnetic  ore  and  native 
charcoal,  without  the  addition  of  flux. 

Tbe  Report  of  the  Committee  for  obtaining  an  International 
Standard  for  the  Analysis  of  Iron  and  Steel  was  read  by  T. 
Turner.  The  work  of  the  British  Coinniittc  '  i>  coLii;:lc'e  as 
far  as  the  first  four  standards  are  conc«-nKil.  A  ri  |i.itt,  icct 
ti  »!i>jht  revision,  has  been  issued  by  the  America:i  '  ■>iiiniittee. 
Thcit  ref  ills  at^ne  very  wi'll  \vi:h  !.)i)-;e  obtau^ed  [•■.  't^c  Knglish 
Comm  ttce.  Slan  i-ii-l  5  is  licij  o%er  for  lai'_-r  invotigalion, 
af:er  the  W  ir'>c  of  all  the  coniniittcc*  is  complete. 

ti.  J.  Fowler  read  a  pa|icr  on  \hr_  |Hcpar»{njii  an  1  |!-o]t«rfies 
of  Nitride  of  Iron.  11;-;  results  cjnhrm  thti-c  jlitained  by 
Stahlschmidi,  accurcing  iu  vvhidi  nitride  of  iron  has  a  dehnite 
composition  corresponding  to  the  formula  FffN.  It  diiiolvea  in 
acid  according  to  the  following  equation  : 

2Fe,N  +  SH^O,  =  4FeSO^  +  (NH,\SO,-t- II., 

Bjr  means  of  this  teactbn  the  atMhor,  in  ooaiunctioo  with  Mr. 
P.  J.  Ilartog,  has  attempted  to  deteraiioe  the  Mat  of  formation 
of  the  nitride.  Agreeing  experiiaentB  show  it  to  be  fimued  with 

evolution  of  about  three  calories. 

Specimetu  of  Cyano-nitride  of  Titanium  obtained  from  Ferro- 
manganese  were  described  and  exhibiteil  by  T  W.  Hogg. 
This  substance  lias  btcn  f  iund  present,  dmseniinsti-d  in  micro- 
scapie  cry-t.Tis,  in  every  specimen  of  hij^b  percentage  ferro- 
man;;ancsc  exionned  by  the  author.  It  can  be  obtained  by 
clulnatiiin  of  ihe  carbonaceous  residue,  ielt  niter  »o!n!inn  of  the 
alloy  in  dilute  hydrochloric  acid,  cupric  ddoriilc.  ^.\:c.,  and  has 
been  identiticil  by  qualitative  analysis,  and  by  caiupariMO  with 
cyano-nitride  of  titanium  obiaineri  from  the  bl. 1st  furnace. 

On  Friday  the  communicalious  dealt  chicliy  with  the  chemical 
action  of  light,  and  the  chemistry  of  the  halogens. 

Prof.  Hummel  read  the  Report  of  the  Committee  for  iavcsti* 
gMing  tbe  action  of  Light  nnm  Dped  Coloun,  Reds  were  the 
colours  diiefly  eunincd  ;  01  these  th*  aulas  woe  iband  to  bo 
tba  mat  fagitlva.  The  great  bulk  of  the  fast  reds  bdong  to  the 
aio-eolows.  It  was  especially  pointed  out  that  eertmn  inds 
obtained  from  natural  djre-etnA  are  more  fugitive  than  maagr 
artificial  colours. 

.\ficr  the  reading  of  this  report,  the  President  called  upon 
M.  Meslans,  chief  assbtant  to  M.  Moissan,  to  demonsirata 
the  Method  of  Isolation,  and  the  Properties  of  Fluorine.  The 
esperimeMs,  which  were  followed  with  great  interest  by  a  large 
attctieace,  were  eminently  successful,  The  apparatus  used  was 
Ihc  same  as  tliat  .already  vlcscribeil  in  \,\ll'KS.  On  passing  a 
curicnt  rather  exceciiinj;  twenly  hvu  amperes  through  the  solu- 
tion ol  potassium  lIuDiide  in  hydrofluoric  acid  cooled  by  the 
evapuration  of  me'.byl  chloride  lo  »3',  fluorine  was d!»*n£;9(»ed 
at  the  positive  jiolc,  it*  presence  becoming  evidciir  Ijv  the  s:ronK 
smell  of  o/onc.  The  comtmstions  uf  "ilicon,  boruii,  pi»'jsiilioru.i, 
iodine  and  carb  in  111  the  gas,  were  shown  with  great  success. 

M.  Moissaii  s  appAtatus  for  del ermiatng  the  density  of  fluorine 
was  shown.  .Vftcr  ibe  vote  uf  thanks  tu  M.  Moissan  and  lo  U, 
Medians,  pivpi»sed  by  Sir  Henry  Koscoc,  and  seconded  by  ProC- 
Thorpe^  liad  bean  oaniod  by  aceiaaiaiion,  a  tdcnast  M  the 
suggotion  of  Sir  Hcaiy  Hmeoc.  was  despatched  by  the  Picit' 
dent  to  U.  Motsaan,  congnlnlatlag  him  en  the  ^sncoeio  of  the 
experiments.  A  reply  was  afterwatds  Moeived  from  M.  Mois' 
san  rej^rettin^  his  inability  to  be  present  at  the  meeting. 

Speciuicn;^  of  .M.  Moissan's  artificial  diamonds,  and  of  the 
Carbide  of  Uranium  which  coruscates  briUiaotly  on  shaking 
the  bottle  containing  it,  were  shown  to  the  section. 

Dr.  S.  Kideal  described  the  results  of  hisexperiments  mdeter- 
mine  the  Iodine  Value  of  Sunlight  in  tbe  high  Alp.s.  1  he  expert 
meats  were  made  at  .St.  Moritr  in  the  Engadine,  at  a  lieigbt  of 
about  7000  feet,  the  method  t>eing  exactly  in  accordance  with 
that  recommervded  by  the  Manchester  Air  An-tlysii  Committee. 
From  comii.irison  <d  the  results  with  some  (duaiLcd  in  .Man- 
chester At  tlic  same  liuie  of  year  (vi/.,  January  ,  it  ai'pcars  that 
oa  much  suo.hine  fall*  upon  Si.  Monl^  in  one  liay  as  u[Mjn 
Manchester  in  ten.  Ii  is  ihii  laigc  amuunl  cif  snndiine  doubt- 
less wlac!i  renders  St.  Moritz  SO  favourable  a  hf-alih  lesort.  It 
appears  from  some  experiroenU  nude  in  the  .\lps  !>/  Frof. 
Dixon  Iqrend  Or.  Kohn  that  aiMm  a  oeitain  lieight  tbe  amount 
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cf  nnliBlit  a*  dcicnDiaed  bf  tke  Mlxnlion  ol  iodiM  docs  not 
iiicmie. 

The  Report  of  the  ConDilt«e  <n  th«  A«iImi  df  Li|^  on  the 
Hydracids  of  ihe  HakttBt  in  tbt  praenoe  of  0:^eii  wa* 
read  by  Dr.  A.  Kichndwa.  Th*  eoamitlcfi  biv*  been  invei- 
ligaling  the  condiiiciit  necesiary  to  start  ibo  deeompoailion  of 
hydrochloric  acid  in  presence  of  oxygen.  fnCflBtBis  thow 
that  the  pretence  of  meullic  mIu  i«  of  (ifal  uiflaiBC*  in  this 
respect ;  ibe  tdioii  of  aielalKc  cMcfidcs  it  beiag  cfpedilly 
studied. 

The  Kxji.Tn  :iin  f  L'l  luriiic  and  Bromine  und?r  the  influence 
of  Li|<hl  was  showsi  t-n  ilu-  NCieenl'y  Pr.  Richarthon.  Fcrthe 
success  of  the  rxpcritiiL-i;!  11  I5  neccs-.ii)' i/i.n  the  ^iirhct;  tfo- 
sion  bel»ecn  the  liqunl,  nsfil  a^  iruiicnrur  nf  llic  cijisiision,  and 
the  tlilic  in  winch  H  iiiiivc-.  bhc-uM  not  lie  Rtt  .il. 

Sonic  inU-tc^lint;  c\rci:nicr.t<  n);ti)r  I.i  .IcLeriniiie  the  Kate 
of  Evaporation  ul  (  i  dirs  i:i!n  Iimcrtnt  Atmnsjihcics  were  de- 
scribed by  Dr.  Thiiuian.  I'lom  ihc  rcMills  oljt.iinfd  with 
lia|>hlbalcDr,  it  appenis  that  vapours  bch.ive  rji  itc  iliPTerently 
10  pwc*  in  the  otaDDcr  in  which  they  ahect  the  rate  of  evapora- 
(iM  «l  tbianfasuiic*  iiM»  tbea. 

At  tbe  11004^7  Mttliig,  Fmr.  P.  Fnnkland  read  a  paper 
{ntradndng  a  DiscnstioD  on  the  PnhM  Positioft  of  JBaacri* 
ology,  more  espeeiallf  in  lis.  TChli«n  to  Chemica]  Science. 
Proi.  Frankland  said  that  the  present  science  of  bacteriology 
really  dated  from  ibe  disODVery,  some  twelve  years  ago,  of 
methods  for  obtaining  pure  culture*.  Since  then  the  changes 
which  have  taken  place  have  been  chiefly  in  the  methods  em- 
ployed for  the  recognition  of  bacteria.  Microscopical  charac- 
teristics, even  when  they  have  been  brought  out  by  mordant 
stftining,  bave  been  found  to  be  insufiicient  for  thii  pnrpost. 
'f  his  w.iH  iJcistralctl  (ly  the  C«se  of  the  cholera  sjiinliiim,  as 
much  difl'erence  ejii'simi;  between  the  diflcrent  specimens  of 
this  spirillum,  as  between  it  and  totally  diffeient  species.  Mor- 
phological have  c^n'fiiucrilly  been  obliged  to  give  wny  to 
chemical  ami  ph)'siokii;ical  tests,  ("hemiual  tests  neirg  .is  yet 
few  in  number  .lie  .ipt  to  be  treacherous,  but  they  rire  cnpahle 
of  tijnsidcrablc  cxlension.  The  typhoid  bacillus,  f  ^  I  li.vc 
no  tcacuon  wjlh  ir.ool,  the  characteristic  of  thecholcr.i  bacillus, 
nor  will  it  ferment  glucose,  but  it  will  coagulate  milk.  With 
rMmnitothe  chemical  products  of  the  action  of  organisms  the 
MlowiBiE  qvettiou  WRBctt  tbcouelvet  :--I>o«t  tbe  same  sob- 
ttmee  jmld  IMkoM.  ptodnel*  with  diflcrent  bncteria?  Do 
the  Mwe  bacteria  live  rise  to  tbe  nae  pmdiMti  with  dilleicnt 
nbalanccf  ? 

Experiments  with  pure  culture*  bave  shown  that  one  and 
the  same  bacillus  will  give  identical  products  with  such 
Cheniically  related  bodies  as  glycerol,  arahinose,  mannitol,  &c. 
It  appears  probable  that  feimeniability  it  due  to  the  power 
possessed  by  a  set  of  sufaausoet  of  jriclding  tbe  same  inter- 
mediate body  which  will  «ve  Identical  cad  products  in  all 
cases.  Thi<i  m.ty  explain  wbf  only  ihoae  ngara  which  contain 
three  carb  .n  atoms  or  a  miuiiple  of  three  in  Ihdr  molccale 
appear  to  be  (ermeniaWe. 

The  produclicn  <if  all  three  variclirs  of  lactic  ncid  liy  fermen- 
tation of  gluf osc  1  y  ilitivtent  or;;,Tni.i!:s  has  been  accomi>li»hed. 
The  inecliani-'ni  i>l  their  ri>ri:^.iti<>n  ■  -  iinnWItll  in  Ibt  ll£ht  of 
Emil  1  ischcr  s  forin'.ilx  for  ihe  i^lucuses. 

The  problems  of  ttrlrclive  fcrmcrialion  were  next  ilcalt  wilh, 
the  cause  of  which  wai  to  be  si  u^hi  fur  in  the  ib^ht  diffrrencct> 
of  solubility  &c.,  shown  by  active  sub»tnncei>,  when  in  com- 
bination with  optically  active  isomeric  bodies.  One  isomer  is 
not  foaad always  to  be  qjtiite  onkraentable ;  in  tome  cases  both 
imnn  ens  he  dcttiajrcd  If  time  be  ilhmed,  one,  however, 
nlwnyi  diaappeariiw  lirat. 

Of  great  iaierest  is  what  may  be  teraicd  educational  enltnre, 
lyf  means  of  which  new  chaiacteiiMics  may  be  artificially  im- 
pressed upon  an  organism.  .\  species  of  bacillu>\  morphologi- 
cally identical  with  anthrax,  bat  totally  incapable  of  producing 
spores,  maybe  obtained  by  cnltisaiion  of  true  anthrax  in  broth 
containing  certain  saltt,  such  as  potassium  dichromate,  or 
nitrate.  The  new  characteristics  will  even  persist  after  passage 
thfotrgh  the  bodies  of  animals,  the  other  hanr!,  by  vaiionn 
lne^n^  the  virulence  of  pathog'^nic  fjr|;nnism5  can  be  ^;icatly  in- 
creased, thiji)j;h  it  hat  rtfit  Been  fouml  pt.sM'ile  to  prodiuc 
pathojjenic  ftnin  noii-p.Mh'.iijenic  <irj;anisms.  It  becomes  pro- 
Dable,  thereiorr,  that  naturally  (iccuinng  t>acilh  will  acjuiienew 

.1 .1 .  ' Tislic*  acCKTilm^'  to  allei:ili<iiis  in  Ihcir  (.niiililion  of 
cruwih.  The  occunence  of  non -toxic  associated  with,  androorpbo- 
UgicaJly  ideMkal  with  certain  ionic  ofgaaisns,  t^.  thoce  of 


diphtbaia,  anthrax,  cholera,  and  typhus,  is  suggestive  in  tlus 


NO.  1249,  VOL.  48] 


It  Is  poaslhte  that  moUe  organlsns  may  beeoaM  so  far  madi- 
fied  as  to  be  active  in  absence  of  air.  Mach  atody  it  wanted 
in  this  direction,  which  aflbids  (peciai  opportunltict  for  observ- 
ing the  conditions  of  evolotioo  among  simpler  forms  of  life. 

The  application  of  bacteriology  to  hygienic  matters  was  next 
dealt  with,  w  ith  special  reference  to  the  bactciiological  exam- 
ination of  water. 

Kin.illy,  Ihc  iliviiif'  cting  action  of  light  under  different  condi- 
tions was  spoken  nl.  1  he  generation  of  hydrogen  peroxide, 
Itom  air  and  moisture,  under  the  influence  of  light,  Hi^fovereil 
by  Kichardson,  would  seem  to  play  an  important  part  in  this 
action  of  sunlight,  tind  the  problem  partly  resolve*  il&eif  into 
the  sluiJy  r-f  the  cniuliiinns  of  fniitiatiou  of  this  substance.  The 
cttcct  ol  diliercnt  ^ahs  in  inodifviufT  'he  bnctericida!  effects  of 
>U!iln;lU  was  toiichcii  <.n,  anil  ;n  ciini[i:sirin  tin.-  ne:cssiiv  was 
urged  up<jn  chemists  of  a  knowledge  L>f  biuln,:y  and  botany,  tcv 
enable  them  to  carry  on  bacteriological  w  ork.  irir  w  hich  the  first 
neceu^  h^^now  become  profound  kuovt  ledge  of  ciicuusUy  and 

la  An  eaima  of  the  dficmalon,  which  owing  to  the  length 
and  opnipwheoiiwneH  of  the  paper  waa  not  prohiogad,  Rrof. 
Sardan-SaBdcnoo  advocated  the  cstaibHahmeat  of  an  iiMltnt* 
for  research  where  cheraitis,  Iriologilts^  and  pathologists  eoald 
toutually  assist  one  another.  It  waa  resolved  that,  with  his 
permission.  Prof,  Fraokland'i  piv<r  dMwId  be  pobliahed  ia 
full. 

The  following  papers  were  read  in  connection  with  the  snbject 
of  discussion,  vis.,  "Remarks  on  the  Chemistry  of  Bacteria," 

by  R.  Warinfilon,  F.T{,S.  ;  "  Fermemation  in  cunnccl ion  with 
the  Leather  Indasl:y,  '  hy  \.  T.  Wood;  aiui  "Some  Pcimcnta 

dpriveii  from  iJiseasfd  I'tnrs,"  by  I'r.  (1.  Tali?. 

On  the  Tue5<lay  niornirg,  rrof,  II.  11,  I'lx  -n  <i|ioned  what 
proved  to  be  a  most  init-n-siiiit;  liiscn-^ion  i>ri  I uplotions  in 
Mines,  with  special  referercc  to  the  iJasi  Theory. 

Opinioiu  on  this  subject  may  be  gtuuped  under  three 
beads  : — 

(1)  That  although  it  u  po&itUc  to  ulir  up  and  i|>»ite  a  cloud 
of  dust,  the  flame  dies  out  and  is  not  explosive ;  i.e.  that  a 
mixture  of  coal-diut  and  air  /<r  tt  is  not  explosive.  This  is  the 
view  held  by  Mallard  nad  Le  Chalelier. 

(3)  That,  alihoufib  a mlxtwrt  nf  eoal-dutt  and  air  ptr  u  b  not 
explosive,  a  very  slight  additioa  of  fiK-dampi  inanmcient  to  lie 
recognised  by  the  Davy  lamis  wilt  render  the  mixtare  explosive. 
This  view  is  supported  bv  tne  experiments  of  KM. 

(3)  That  a  mixture  of  nnecoal-dust  and  air  is  p<r  te  espkmve, 
and  that  the  explosion  once  started  in  such  a  mixture  can  ba 
propagated  as  far  as  the  mixture  extend*. 

Prof.  Dixon  then  gave  a  brief  history  of  the  subject,  dealing 
chiefly  with  the  characteristic  features  presented  by  certain 
great  mine  e»p!<n!!ons,  and  the  etperiment*  and  re-sM!t«s  of  the- 
committees  in  cldlcrcnl  countries  w  hoh;'.ve  stitilicii  the  ijuestion. 
The  eiplnsion  in  the  I^e.ntiam  (  olliriv  in  iSSo  was  specially 
dealt  with,  liy  means  of  a  diat;rain  it  'a.is  shown  thai  the  only 
portions  of  the  mire  UTIonchc'l  l  y  the  explosion  were  those 
which  were  damp,  an  1  ' 'ivtclurc  btre  frnm  du^t.  Il  was  im- 
possible to  explain  ihc  nif  .iod  of  prop.T^alion  of  this  explosion 
other>M  !  ■  1  he  <  u'-t  iheon  .  .Mr.  Hall's  experiments  in 
tSt)!,  in  which  a  c.^nnun  ua«  tiitti  at  llic  bottom  of  an  old  shaft 
in  which  coal-dust  was  suspendecl,  weie  described,  and  pboio- 
graphs  of  some  of  the  explosions  shown.  In  soBecaseaca* 
[fusions  could  Ic  l:<t.jii.:ht  attoot  hy  these  means,  in  OihCfS not, 
sagi;e»lii.g  that  Ute  txplwiOB  was  largely  dependent  OH  (h*. 
character  of  the  coal-dust.  la  conclusio  n .  1  h  e  importance  of  caic- 
fnlly  icsdsig  fitr  low  pcroeniagcs  of  fiie  damp  was  pointad  oat, 
and  alio  tha  paarible  adviaabtlity  of  utn  g  thefoaea  contahiinii 


ammonium  nitrate, recommended  by  the  l-renchCemmiHion,  on 

account  of  their  low  temperature  of  detonation. 

At  the  conclusion  of  i'rof.  Dixon'«  address,  Prof.  Clowes 
exhibited  his  portable  safety  lamp,  with  hydrt^n  attachawat 
for  delicate  gas-testing,  dcaerited  ia  the  Pracccdingi  of  tba 
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Mr.  Galioway  followc  1  with  a  vii^ori  ii-  defence  of  the  coal- 
dust  theory.  The  dusly  mines  arc  .",Uva)v  ihe  deep  mines  which, 
owing  to  their  greater  w  .umih,  art  dry.  In  no  mine  of  a  less 
de|-ith  than  6cO  (eetbas  any  gieat  e.^ploM'  n  oct.irrf  l.  In  damp 
mines  explosions  arc  liniiud  in  iheir  ai^-a,  while  in  dry  mines 
they  may  ramily  sometimes  for  a  mile  ur  so.  In  his  opinioa 
the  cxperhacHta  which  had  given  me  tu  the  belief  that  atoaa 
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<1uit  could  convey Cltplaiisil*  ihoald  be  repettisd.    It  was  to  be  j 

noted  in  drawing  cooclaiiont  from  l»bor«tory  experiment!,  that  | 
tile  cotuiilion^  obtaining;  io  the  mine  were  more  favourable  to  i 
the  produclioQ  ofexplosioD?,  the  irmperiiMrc  Jirinj;  hiyhrr  anil  I 
the  air  drier  and  denser.    In  c  jnclusiof.  he  •.li  j.vct  iha;  tlie 
anticipated  efjl^  resulting  from  watering  the  mine  do  not  occur. 

Mi.  llal!.  in  r:i  '  courte  of  hi»  reinark«.  ihe  higher  the 
<jualily  <ji  tiit  cu.il,  the  greater  wa^  the  liahility  to  explosion. 
He  bo|>ed  that  it  hai!  octn  [n ovi  l  to  tht-  m  i>fa;  ii  .iiof  ;>r«ctical 
|>eople  that  coal-iiuiS  air  .ilauc  were  caoipcicnc  10  prodace 
explosion. 

Prof.  Thorpe  laid  tiui  tu  un  explosion  caated  by  flour-daM, 
vhidl  Ind  fcduccJ  a  mill  to  a  heap  of  dislocttcd  bridu.  be 
feal  ncriTed  an  object  leuoD,  which  had  quite  cooverted  htm 
to  the  cmtdast  theor|r.  Experiment  had  shown  him  that  coal- 
diult  varies  greatljr  lo  Ihetr  capacity  of  exploding  ;  some  wilt 
not  explode  under  any  conditions,  while  olbets  h«  CoaUl  At  uiy 
lime  explode  with  ceitainty. 

Mr.  Stokes  declared  bimselfin  favour  of  the  second  of  the  three 
opiniaatmentHMied  bj  Prof.  Uixon.  It  should  not  be  concluded 
that  large  amoants  ol  gas  could  not  rapidly  accumulate  in  pit*. 
In  one  mine,  in  which  for  four  years  no  g,ii  had  b:en  found,  an 
evolution  of  gas  tooU  place  which  ia  twenty-five  minutes  wot 
AuHicient  to  fill  the  workings.  The  lamps  being  good,  no  explo- 
sion tool;  place  :  hic!  it  done  so,  alt  the  evidence  wn-.tld  hive  been 
in  favijui  <j|  Uii  iiri,;ii)  l>e:ii;,'  dje  [o  co.i'.-du^t.  lie  lo  jkc'l  for 
remedial  iiit:.i>iir(;;  in  ini]irovcJffXi/loiivesanil  s.iffy  limps,  rather 
than  in  walcnn^;,  which  he  c^HMdcred  insiitticicnt  to  mote  than 
raoitt<'n  tlic  siirLicc  o{  the  dost,  units;  cari.ei  id  an  i:iiprac;ic- 
ablc  extent.  Other*  having  spoiien.  ttiiinly  in  favour  of  the 
coai  tl(t«t  ihcuiy,  IVof.  Dixon,  in  reply,  said  that  he  was  glad 
that  all  mining  engineers  now  acBIBWi  to  nniglliM  tbc  oan- 
{;erous  character  of  Ci:»il-dasl. 

After  the  above  di»cutsion,  Prof.  SmithelU  showed  by  ex- 
perincot  that  iodine  vapour  will  eIow  on  heatias,  supporting 
biscoDleMiMthattlwlambMaity  Of  flame  oiaj  be  due  10  ia- 
Cafldeteettt  taa. 

The  papers  on  organic  ctMDii«lr]r  read  at  Kottbt^iMi  war* 
4rcr/  few,  vit.— "On  the  Ked  Colouration  of  Phenol,"  bv  Dr. 
C.  A.  Kohn  ;  "  Oo  Ihe  Salt*  of  a  new  Sulphurea  Itase,"  and 
••On  Citraiinic  Acid,"  by  W.  J.  .Sell  and  1".  H.  K  vsterfield  :  I 
tind"On  Ethylbutane  Tetr.icarboxylatc  and  its  Deiivalives,"  I 
Hjr  fievaa  Lean.    In  the  cour>e  of  the  latter  investigation  two  | 
isomeric  mndiiications  of  ili-bentyl  adipic  acid  have  been  ob-  | 
tained.    I'he  Report  of  the  Commiuee  on  Isomeric  Naph-  1 
thnlene  1)env»tives  was  r«**l.    The  work  done  ha*  licen  - 
chiL!!y  III  L  .iirmtiot)  willi  the  orlcntaikin  of  mined  niirnand 

halo^jen  iler u .ui vc; . 

The  foil. mi r.^  pLecp^  of  :ii>p.ir:>  ,1-  were  described,  vir. — An 
Appar.ilj-.  f HI  L'xiraction  lar  .\nily^ii  of  (i.ises  dissolved  in 
water,  r-cii;ir  i'.  Truman,  lunl  .1  new  f  irin  of  Hansen  and 
Kwcoe  s  i'enduium  Actinometer,  by  Dr.  Kichardaoo  and  J. 
<jakk.  I 


CEOLOGY  AT  THE  BRITISH  ASSOCIATION, 

UT  of  Ihnaixty  papers  contiiboied  to  thit  year's  nceiing  of 
^  Section  C.  a  considcmbte  nuabjr,  aa  mwht  have  been 
cxpeetnd  from  the  personal  infloenee  of  ihe  Pveiidcnt,  Mr. 
Teall,  wereon  subjects  connected  with  Petrology.  Anutngst 
Cbie  series,  two  of  the  most  loportant  were  read  by  the  emin- 
ent foreigners  Prof.  Dfi^ger  and  Prof.  IddioSf,  who  bad  come 
over  especially  to  attend  thi«  meeting.  (Nest  In  lUMtbar  were 
the  papers  on  Glaciit  Geolojy.  The  Other  papen  (nmp  them-  I 
selves  into  those  on  Local  aii>i  TH«»dc  GcoMey,  PalnMOtolocy,  I 
Koreit;n  fUT'''i::i.',  and  V'ulcanology. 

"On  the  i.Lnetic  i;t?Ution<  of  (he  Ua^ic  Lruptivc  Rockt 
of  Gran  |i_  liti.ti.uia  rci;;iir;;  "  hy  1'tof.  \V,  C.  Brogger. — 
This  p.Tj.er  (k-.xlt  with  a  >rnf-  of  eru;itivj  bosses  and 
laccolites  forming  a  huf  nf  hii;<.  'f  is'iu'i  ihf  chiff,  in 
order  fiom  north  to  ^outh,  arc  \\  i  ;r  anil 'i..--gei,  12:  .S..ivs- 
bcrget,  (3)  nigr:  V  The  main  iuuh  lype  in  1  ;if >e  Uo»>e*  wit 
called  by  tl'.o  au;':  1    ■  ;  ihl.ro  il;a:ia>e.    I:  i»  tiasic  i4j  per 

cent.  SiO,i  111  1,  rathi  r  less  baajc  ^47  pet  cent, }  in  a,  and 
aomewhat  acid  (49  percent.)  in  j  ;  the  more  basic  rocks  were 
CTttpted  fini,  then  tbe  less  and  less  basic  in  order  from  north  lo 
•onth.  From  the  intinate  connection  of  the  minerals  in  the 
diSirent  types,  and  the  occnrrenee  of  all  intermodiate  varieliea, 
it  was  prove.)  that  these  rocks  bad  icgngaled  in  anoceMion 
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from  a  magma  whose  average  corapoution  was  not  unlike  tba 
of  the  rock  of  Sulvsberger.  The  giadation  in  chemical  compo- 
sition produced  a  similar  gradation  in  the  mineral  percentages, 
the  felipsr  increasing  from  12  64  p-r  cent,,  and  the  pyroxene 
duiiini-ihing  from  67- 10  jicr  crni.  in  .i  5  mthcrly  direction.  The 
author  lirietly  Mated  that  the  cmi-ac:  nieiam  irijhism  due  to  these 
piutonii;  rocks  was  quite  d  llerent  in  character  from  thai  pro- 
duced by  a  neighbouring  ivia>>  oi  tjuiru  iyir.iic  on  the  same 
group  of  sedimentary  rock>^. 

The  eruptive  hooes  are  accompanied  by  a  great  :>eries  of 
^lyiie^  .and  sheets  uf  lamptopbyric  ch.iracter,  and  varying  from 
Camptoaitc  to  llustonitc.  The  author  brought  forward  a 
quantity  of  eviilencc  to  prove  thai  (i)  these  two  extreme  types, 
with  silica  percentages  rant;iiig  from  40-56,  had  k<een  derived 
from  tlH  Mme  macma ;  (2 1  that  9  paiu  of  Camptonilo  and  s  of 
Bomoiiiie  (abont  the  proportion  observed  in  the  field)  would 
give  a  magma  of  the  comoosition  of  the  Olivine-gabbro-dlabaae 
of  Sdlvsberget ;  (J)  that  inese  lamprophyric  dykes  had  been  de- 
rived from  the  same  m.a;;Tntt  ns  the  fiiutonlc  rocks  :  and  (4)lhnt 
the  dilTerentialioii  lia<l  In  en  eii'-cicd  while  the  magiua  atdl  n> 
maiaed  fluid.  It  was  further  shown  that  the  differentiation  was 
probably  dne  to  the  migration  of  less  soluble  constituents  to  the 
cooling  margin,  ihai  the  Camptonites  had  a  composition  closely 
allied  to  that  of  the  brown  hornblende  of  the  area,  and  that 
while  the  essential  cooling  of  the  plotonic  rocks  bad  taken  place 
in  the  eruptive  bosaeathaudveit  the  djrkerociia had  iegicflaled 

before  extrusion. 

.\  subvi.iiaty  diliVrcnti.a' ii)n  ha>  taUen  jilace  in  some 
of  the  plutor.ic  rocks,  i^ivin;;  use  lO  the  more  basic  Iir.and- 
hernet  to  a  py  roxenite  i  u  iih  93  per  cent,  of  pyroxene)  and  augitc- 
(i:onte,  .and  in  the  less  ba&tc  Solvsbeigei  to  pyroxenitc  and 
Libtailof  jvorphyrile. 

Other  points  of  importance  to  be  noted  were:  (1)  Tbat 
un>icr  tlitferent  physical  conditions  not  only  various  mineral 
aggregates,  but  rocks  of  varying  chemical  oompodtioii  hod 
reanlted  from  the  eryatallisatino  of  the  same  ouigma ;  (a)  that 
almilar  ptoducts  remit  in  this  cnie  from  the  acgrcgation  of  an 
Olivinc-fabfaro-dlabase  magma,  as  have  elsewhere  been  derived 
from  a  magma  that  has  prodaoed  ne^eline>syenites  ;  (j)  that 
the  direction  of  segregation  according  to  faiws  of  ctyataUisa' 
lion  throws  considerable  l^ht  In  the  nidier  of  voleaaic  etnpiions 
from  neighbouring  centres. 

"On  the  Dissected  Volcano  of  Crandall  Ba^in,  Wyoming,  ' 
by  Prof.  J.  P.  Iddingv  This  paper  w.is  divided  into  .a  strictly 
peirological  portion,  and  one  dealing  more  br  ja-lly  with  the 
features  of  the  arra,  and  illu?tra"et!  tjy  slides  btouj^ht  over  for 
llie  purpose  by  I'lof.  Mdin^-.  I  he  ]  aI.eoioiL-  an^'.  iiie^orijic 
deposits,  aliuo-,!  unbroken  up  10  t!.c  Laramie,  had  been  dis- 
turbed ami  ernileii  before  ibe  outbreak  of  thjv  volcano,  now 
represenic.1  by  lavas  and  hreceia!>,  |>enelratcd  by  radiating  dykes, 
ami  X  core  of  cryslalluie  rock,  wiiKh  is  Mitroumieil  by  a  chaotic 
mat^  uf  fccoriabuuuii  bicccia  aod  mAsstvc  llauk.  Lrwaiun  \iix% 
removed  at  least  I0,oo3  feet  from  the  !iummit  of  the  volcano, 
and  has  cm!  4coo  feel  deeper  into  the  valleys  on  either  side  of 
the  centre.  Ilie  lower  breccia  cnuains  sevcal  Wfiotka  of 
andesite,  the  upper  is  chiefly  basaltc,  which  b  also  thedunctcr 
of  the  chief  massive  flows,  'i'he  dyke  rocks  are  on  the  whole 
more  cry*ia1liae,  and  contain  biotiie  to  the  almost  total  excla. 
sum  olthe  olivine  of  the  lavas  and  liMceiaa.  The  core  is  chieflf 
of  gabbfo,  which,  however,  paawi  Into  dioriie,  and  even  to 
aplite  ;  theie  h*;;*ily  acid  raisks  appe.ir  to  be  amongst  the  latest 
of  intrusions,  but  .ate  Cttt  bf  a  few  .lykei  of  lamprophyric  basic 
rock,  which  are  also  represented  in  the  flow*  outside  :he  core. 
The  author's  investigations  show  that  under  difleien;  ciicum- 
stances  totally  different  mineral  :i[:;<:;ff  i;ates  arise  from  the  cool- 
ingof  the  same  matjcna  Tlicba-.al  v  containing  plagioclase, 
augile,  olivine,  matineiite,  ;and  sonieiime*  hyi>er»thene,  the 
gat>bros,  plagioclase,  aujjile,  hypcr^i  htrnc,  .and  Inotite,  besides 
some  mafjnetile,  onhoclise,  ami  ipiail;.  wiili  or  wiliiout  horn- 
blende.    l-  i:ithc;r,  the  coar»eni-ss  nt  cr\ -tallisal  ion  in  the  Cor* 

nr,.!  ittkciicciiis  lo  have  been  inoie  iniloenceti  by  the  tempera- 
t  a  1  c  oi  the  surioottlnig  fock  than  by  the  piessara  to  which  they 

w«rc  bubjecie'l. 

"On  atruclureii  in  Eruptive  Do-ses  l»hich  IClcmblo  those 
of  ancient  Gneisses,"  by  bir  At^chibald  Geikie.  He  thought 
Lehmann's  theory  of  the  dmamiiGal  odgln  of  folwlion  might 
explain  granubiic  gnciaioi  wHh  thin  Iblfai  oatending  unifocmlir 
over  n  laige  area,  but  was  Inadeqaate  tocBplnio  coarsely  banded 
mamea  oflmgular  eomnoiition.  ThcflO  were  better  compared 
with  iIm  atncturet  TiNjM*  In  tba  deeper  paita  of  entptive  botaea 
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in  w  hich  minerals  were  segregated  into  bands,  oi;cri  j>.i.-altel,and 
containing  one  prominent  mineral  in  larce  crystals.  Pegmatite 
veins,  traversing  not  only  massive  unioliatcd  roci(s,  bat  the 
MgwiiUd  ham,  bIm  occurred.  Tbc«e  ainiciuret  weie  bat 
•m  ui  andnit  plttooie  nuiei,  bat  had  alw  been  lately 
otacTvcd  bjr  the  uubor  in  tbe  rcoent  vokaaic  focks  of  the 
Western  Ttlet  or  Scotland. 

On  "  Berthetot's  Principle  applied  to  MagBiMic  Concentra- 
tion," by  A.  Harker.  The  paper  dealfl  witb  ibat  type  of  coa- 
Ontration  in  which  an  igneous  rock -magma,  supposed  originally 
honweeneous,  has  been  difTerentiated  by  accumulation  of  the 
tOMt  baaic  ingredients  in  the  cooler  mar^jinal  part  of  (?ie  li  quid. 
Theaolhor  tries  to  find  a  physical  cause  for  this  action  l<y  cum- 
parins;  such  a  magma  with  a  m/ur/rfr /inline  solution,  and  apply- 
ing I'crllielot's  "principle  of  maximuir.  woik  "  or  the  cognate 
one  of  "most  rapid  degradation."  The  mit;r.ntion  of  the  least 
soluble  ingredients  to  the  part  of  the  liquid  rao^;  ciiily  saturated 
would  determine  crystallisarinn,  the  jirocess  «liich  in  tUe  ease 
supposed  would  j;ivc  ihc  moit  r.i^id  cvoliuion  of  lieit. 

On  "The  Ii;t'.euus  Kol;^;^  of  Hutnavavc,  CAtlini;for(!,''  by 
Piof.  \V.  J.  Sollii'--.  Tlic  wliitc  };ranciphytc  of  this  tract  i> 
intriuive  initi  a  black  gabbro,  in  dykes  ot  all  ^.isA  Uoun  tu  tbe 
most  minute  films  and  specks  amongst  the  constituents  of  the 
latter  rock.  The  result  of  this  intimate  intrnsioo  is  to  convert 
tlwiBl>bn>  locally  into  ■  quarla  gabbiot  whtitt  tfw  moopbyre 
ii  loaded  witb  fragment*  •nsfam  from  luft  waiaiia  Id  crystal 
dnit  derived  from  the  fradwe  oflbe  eabbro^  thmbcoMninf  » 
honblendic  granophyre.  TheM  tetermedlate  rocbi  bave  been 
made  out  of  a  mixture  of  acid  and  basic  cnnstiluents.  The  same 
anlborgave  an  analysis  and  micri>sc(>|)ical  description  of  an  inlru- 
rion  ot  Amphibolite  at  Glendalougb,  which,  at  its  margin,  had 
been  transformed  into  Quartz-mica-diorite  by  the  action  of  veins 
which  were  6llcd  with  potash  felspar  in  the  hornblende  rock, 
but  with  <iuartz  in  the  adjacent  schists.  Both  these  papers  were 
well  illii'itiated  by  lantern  slides.  Prof.  Salh's  aho  exhibited 
Si>mc  ]it't<bles  from  an  ancient  consolnUtcd  beach  at  Sandy- 
tnuimt,  c-  i.  Dublin,  which  had  impre4*.ed  one  another  on  account 
of  ihi.-  [>crpetual  jarring  of  the  lrain-car>.  r  jnning  ovcrlhcm.  lie 
thou^lu  il  vi,i«  likely  that  earth  tremors  ha.!  nail  cor.Milcrable 
inllucnu-c  in  |  roilming  ihe  simtl.ir  pittinj^s  in  Trins^iL-  ixrbbU-s. 
Ecaiinj;  on  idi^  subject  Dr.  V.  Ball  showed  incised  bones  and 
ant)<rtv  fiuiii  Irish  peat- bogs,  the  ciit>  on  which  wcic  doe  to 
prcsiuie  and  tremors  passing  through  the  ix>g. 

There  »eie  two  papers,  by  Mr.  W.  W.  Watif,  OQ  Iriih 
petrolf^  i  one,  "  On  a  I  totableodc>Pikrile  intmaiva  in  Cam* 
brian  Roctis  at  Creystonea,  co.  WJeklow,"  dewribed  a  rock 
conaitting  aaioly  of  green  and  flelowieatlioinilitendoendoiiag 
Staini  of  olivbic,  now  converted  Into,  a  mineral-like  eotoarlcs* 
amphibole ;  and  anotber,  "On  the  Ferlitic  QnatU  Graina  in 
Khyolitc  of  Saadf  Braes  Quarry  in  Antiim,"  in  whieh  the 
j>orphyritic  qnar(«  giains  exhibited  a  seiieanf  cOQCentiiccracka. 
perlitk  in  emncter,  tbe  bulk  of  which  were  confined  to  the 
4iiari(  crytiali,  bnt  tome  of  which  Itaveraad  qtmrts  and  BMlrix 
alike. 

"  On  .\ugen  Structure  in  Relation  to  the  Origin  of  Eruptive 
Kecks  and  <^neis5,"  by  Mr.  J.  G.  Goodchild.  Passing  over 
that  tyjie  of  -iii^  •.trm.iuic  more  properly  named  phacoidal,  the 
author  confined  htmself  to  those  "eyes"  of  minerals  which 
have  grown  in  iiiti  in  the  rock  where  they  occur.  In  cases 
where  the  original  rock  contained  the  neee«<^ary  material  for 
the  foimatii  n  .1  .he  "  eyes,  '  a  rjsc  in  loni,icratuic  or  relief  in 
pre>sure  sutiicieni  to  enable  (he  lcs«  itfia^iuiy  minerals  to 
aggregate,  but  not  sufficient  to  alter  the  chemical  and  physical 
siaie  uf  ihc  matiix,  appears  to  have  been  all  that  is  necesMry. 
In  Other  ca%es  the  author  MUgcated  that  Ihe  nccctsary  alkalies  for 
the  formation  of  lucb  nbilanoca  aa  secondary  lels|»rs  may 
have  been  derived  from  the  inner  aooes  of  the  carih'a  crust. 

A  very  n«d«l  and  taell'llluMiaied  paper  was  read  by  Mr. 
.VrnolJ  -Uemroae,  **  On  the  Derbyshire  Toadsione. "  There  .ire 
two,  at  leait,  and  may  even  be  three  or  four,  beds  of  olivine 
doleiite  associated  with  Ivllk  The  rock  is  columnar  and 
•fiheruidal,  and  may  fteqnently  be  met  with  in  an  undecom- 
)io(ed  kiate  when  the  aagiie  occurs  in  grains  or  ophitic  plates 
coniaintog  felspar  or  olivioc.  There  appears  to  be  no  foundation 
for  the  supposition  that  the  loidsionr  contains  no  lead  ore.  All 
these  rijcks  arc  surface  lava  llow-. 

Messrs.  Howard  anrl  S  n.ili  ihvhle  the  i^Tifnt!*  rocksof  South 
Pembroke- lur-.  irii_i  i  i.iiihern  '"p  "t  lues  associated 
witb  i|aaiiz  Ukoiitcii  and  gr.inites,  often  gncotiote  in  character, 
and  whb  cpkUorltea  and  honMcndo  aenitti,  and  a  UMthem 
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group  at  Mu«ciewick  D.iy,  consisting  of  ^ar^hyrilcs  and 
dolerites  in  connection  with  a  rock  like  a  soda  felsite.  The 
authors  are  unable  to  fix  tbe  age  of  the  rocks,  but  think  tbe 
evidence  eon  to  ahow  that  the  rocka  nc^  at  tbe  earlimt,  of 
Pioat-Siludan  date. 

Amongit  the  local  pnpcn,  one  bv  Fiof.  Clewea  waa  of  eon> 
lideiafaL;  intciett.  InitheabowedtheiockofwhiebBnimtiote 
and  Staplefind  hilla  and  the  Himtack  .stone  were  composed, 

'  was  cemented  by  bariam  sulphate  urc&cnt  occ  isionally  inancb 
quantity  as  to  make  50  per  cent,  of  the  whole  rock.  .Sometimes 

I  the  crystalline  cement  was  evenly  distributed  in  minute  crystals, 

I  but  at  others  it  was  aggregated  into  patdies  which  made  the 
rock  weather  unevenly,  so  as  to  prodnee  tbe  so-calted  "  pebble 
sand-beds."  The  author  had- no  evidence  of  the  form  in  which 

I  the  cement  was  originally  depoailcd^whethce  aa  carbonate  or 
directiv  as  <m1p!iflt<* 

Pro*.  E.  Hull  pi'ir.tcd  out  that  the  Nottingham  ■A.irer  supply 
was  deriveii  ftom  the  banter  sandstone,  which  ws-;  mideiUid  tjy 
the  impervious  Permian  marls.  .Mlowinj^  lh.1t  Jo  out  of  30 
incites  percolated  into  the  sandstone,  hi-  talciJiti-iI  th;>t  the 
area  of  its  outcrop  from  Works'ip  to  Nof.in^ham  .  1  JO  siiuirc 
miles)  must  receive  4u,utx>,oc>o  gallon*,  all  of  whicl;  tettds  to 
flow  eastwards.  From  the  three  stations  about  5I  million 
gallons  were  pumped  daily.  In  a  note  on  "  The  Uijrings  at 
Melheneal  CoNwiy,"  Frof.  Unll  dctcnuMa  the  lowest  rocks 
taachad  under  Triaa  and  Coal  Uci«o«a at  ndopUt  of  about  770 
feet  feoB  tbe  aniSie^  aa  grila,  aaoditene^,  and  qiMitiite,  and 
attrlbntea  to  tbem  a  Lower  Cambrtan  age. 

A  number  of  more  or  less  local  papers  relating  to  the  VCW 
red  sandstones  were  grouped  together.  Prof.  Lapworth  gave  n 
general  account  of  the  sntMlivisions,  distribntiao,  and  (hicknea* 
ofibese  rocks  in  the  Midlands.  Mr.  Irvingfollowed  wiihar/junr/ 
of  his  researches  for  twenty  years  into  the  younger  red  rocks,  refer- 
ring to  the  classing  of  the  Itevonshire  igneous  and  tower  stratified 
red  rocks  as  Permian  in  the  recerlly  1  «h!i<hcd  index  msip*  ».»f  ihc 
(Geological  Survey.  Mr.  Metcalfe  (;avc  a  note  on  '.he  Gypsun) 
deposits  ff  Nulls  nnd  I)e^^ly^hu^,  ISaron  von  Keinath  ami 
Mr.  L'vjIilt  rcC'iKlfd  the  discovery  of  Upper  Magnesian  lime- 
stone shclU  .It  riiilwfll,  and  .\lcssis.  Kendall  nnd  Oray  showc<) 
lh:it  tlic  pre>c:He  of  I'eriiiijn  m.uU  .it  Stockpoii  destroys  the 
sap|H>scd  eviiicncc  of  uiit  jnforr.wly  there  bi:tuccn  '.he  Permiao 
and  Trias, 

After  a  brief  diicusiion  on  Gculugical  Education, Tue&Jay  was 
devoted  to  glacial  papers  and  di>cussion.  .^lr.  Dugald  Hell 
read  an  abstract  of  a  most  careful  and  important  iovntigatton 
iaiothc  sSell  hearing  clays  of  Clava  in  Naisn.  The  section  ia 
deaeendinti  urder,  proved  by  eicavniiea  and  boring,  ia  na 
follows  t  

Pot, 
4} 
90 


(1)  Surface  soil  and  sandy  boulder  clay  ... 

(2)  l-'ine  sand  ...       ...       ...  ... 

( j)  Shelly  blue  clay  witb  stonca  in  tower  pan 

(4)  Coarse  gravel  and  sand...       ..t  ... 

(5)  Brown  day  and  stotNS  , 


(6)  ttelid  nelc,  OU  Red  grit   

'1  he  highest  part  of  the  »helly  clay  is  503^  feet  above  sen  level, 
and  the  deposit  appe.irs  lo  be  continuous  for  a  distance  of  190 
yards.  It  contams  far  travelled,  well-rounded  stones  (oue 
must  have  come  .•>!  h  a^t  twelve  rniles)  as»ociated  in  diflfrreni 
jir-ip-jr'iiins  trL'rn  tho-sc  in  the  overlying;  f-  Miliicr  clay  or  under 
ijinj;  gi.i^cl.  The  ahclU  arc  mainly  htlura!,  thiJJgh  suiut- 
may  have  lived  at  depths  not  greater  than  twenty  fathoms ; 
although  not  intensely  arctic,  they  indicate  a  colder  climate  than 
the  present.  The  shells  aro  well  |iteicned>  neither  nibbed  nor 
striated,  and  the  deposit  ia  n  intB  amina  8llt,whlcih  IT  not  to 
situ  must  have  beeatnnapwMd  ia  nieia.  Tbe  diiectieaoi  ice 
flow  being  from  aoHth,  OT  •  Ihtle  weat  of  aoath,  ahowa  that  the 
ice  did  not  pass  ever  any  esisting  sea- bed  before  reaching  Clavn, 
and  if  the  oay  was  carried  iiom  Loch  Ness  a  submei£ence  b 
postnlatcd  by  ihemarfne  fama  there.  The  majority  of  ine  gob- 
mittee  consider  the  evidence  sufBcently  strong  to  prove  nanb* 
mergence  to  Ihe  extent  of  500  feet,  and  they  think  the  passage  of 
ice  to  form  the  upper  boulder  clay  would  be  sufficient  to  cause 
the  cracking  of  the  shelly  clay  and  the  crushing;  of  cctiain  of  the 
shells.  Detailed  reports  and  lists  of  ui^av  isnis  arL-  given,  and  a 
"  mitiofity  Tt>p'''Tt"  uv.  :hr  evidcr.cf  bcarir.fj  a4ai;:-t  :h(»  view  put 
forward  .il:  ive  Mr,  I'.eli.  in  .n  l>aper,  comiur-tit.-  I  ..n  diclly  ciay 
and  gravel  extending  along  the  casi  coast  of  Aberdeenshire  from 
the  aea  level  np  loaMat  fXt  feet,  and  endeaveucd  to  explain  it 
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by  ihe  rarmalioa  of  Ultet  owin!»  tn  the  Wojkinj  of 
lr»n»ver«  villeys  by  the  ]iaisa^(!  nf  ice  .icro><  their 
(noDlhi.  In  another  (upef  ihe  same  .luilijr  connected 
ih*-  KTanitc  boulders  found  ia  the  (.Ivde 
about  OlAKgow  and  Gourock  with  the  mau  of  j^iuiuti^r:  rock's 
^ccnrring  between  the  beads  of  Lochs  Fyne  and  LomonJ,  And 
•uppoaes  ihcoi  to  luve  beco  brought  by  ice  coming  through 
Laeb  Fyiw  aad  Holy  Loch,  Loda  Slojr*  L«ch  Long,  and  tb« 
'Gof«1ocn»  and  in  miwb  wmIIct  snnben  bv  Lodi  Lomond. 
Prince  Kropotkia  unnicd  np  hit  knomcdfe  in  the  general 

Jrlaeiatton  of  The  Lowlands  and  Steppei,  under  aooo 

eet  in  height,  do  not  appear  toha*e  been  clAciated  ;  but  all  the 
mountain  ridge*  rising  over  the  iteppes,  the  great  border  lidget 
like  the  Tian  Shan,  and  the  Alpine  tracix  fringing  the  plateau 
«rera  covered  with  immeate  glacieri,  which  descended  to  within 
1000  feet  of  the  sea  level.  The  Vitim  Plateau,  the  N.W. 
Mongolia  Plateau,  the  Pamir*,  and  the  Great  Ktiingiui  were 
cxTcTiMvcly  glaciated.  The southers  portion  of  the  Plateaa, 
however,  yield*  only  indifNt  and  not  ooBclntive  evidence  ^ 
giacialion. 

Prof.  Sollas  exhibited  a  large  map,  ami  ^.tve  an  account  of 
the  Eslter  SyMern*  of  Ireland.  E^kers  liave  always  been  dif&cuit 
to  explain,  and  the  best  cxpUaations  have  called  in  depodt  by 
rivers  ;  tiie  difficulty  has  been  to  accuunl  fur  the  Uttappearance 
uf  their  banlcs.  Prof.  Sollas  suggests  that  the  sustaining 
walls  may  have  been  of  ice>  and  that  eskers  are  practi- 
«nHy  "  CMla  of  n  glnelal  tnnn^  bi  V**«l  sand."  The  eskers 
«r  fialand  nn  Ilfce  rivtn  ia  tlwi(  viadinas,  and  in  the  reception 
of  tribularies  a;  an  acute  nqele.  Dedncttc  fraa  tbe  cskcn  the 
aadeot  dsainage  system  of  the  Irtdi  gindttt  we  6iid««nHller 
eel  dnining  from  the  glaciers  of  Sligo  aad  Raeeoanon,  and  a 
macb  more  important  set,  embracing  tlw  whole  entnl  pidn, 
escaping  by  Uae  valley  of  the  LiGTey 

Mr.  C  A. '  Lindvall,  of  Stockholm,  reviewed  the  principal 
iheoriei  to  account  for  the  origin  of  the  glacial  period,  and  pro- 
posed to  account  for  it  by  the  partial  submergence  of  Northern 
Earofje  to  fsirm  an  archipelago,  through  which  escaped  the  cold 
ice-bearing  currents  from  the  ,\rctic  (  iccan.  The  author  further 

endeavii'.trfd  lo  -ho*'  that  the  ilriftin^  of  [>ack  Ice  is  sufficient  to 

account  for  the  striitiun,  e^ikcrs,  liDulJers,  and  OthCT  g^lCial 
signs  in  Scan  linivla.  Snitierland,  an^i  ScoiUnd. 

Prof.  Bonoey  iea<ia  p.ipcr  whicli^ivc  ri»c  to  briik  discussion, 
io  which  Sir  II.  Iloworlh,  Mr.  Lamplough,  Mr.  Ken  lill,  ami 
Others  look  ii.irt.  He  ilenied  that  there  vns  any  proof  of  con. 
siderablc  ijioudU  luuroiiicta  in  cooncction  with  existing  glaciers, 
that  glaciers  were  potent  encavatofi,  and  that  there  was  any 
evidence  to  show  ibat  ice  bad  tbe  power  to  aooop  loose  maleiial 
framaaeft-bcdand  aUtit  «p  Awn  above  tbe  wtlcfkwl;  he 
soggnHdlliat  bontdcv-ctayi  like  thoator  Britain,  a»  dlffmat 
from  Switt  raoiainet.  may  have  had  mora  lhaa  OMOri^O. 

McHTi.  Abbott  and  Kendall  have  foond  ibell  midacaa  with 
Cir^tim  fi/u/e,  a  sheep'a  lootbi  Uid  lienca,  and  charcoal,  at 
"Tbe  Qainta,"  on  PenmaenaMWr,  aad  la  the  Aber  Valley  ;  they 
consider  them  due  tohnnnn  agency.  Mr.  Cameron  described  a 
mass  of  chalk,  about  a  r  i  1  i,;;,  embedded  in  boulder  clay  at 
Catworth,  in  Huntingdonshire.  .\Ir.  De  Ranee  cnnclnded 
that  the  tr,cU  valleys  of  L.Tnca_sliirc  and  Clicshire  were 
scooped  by  tliiviatile  agency  when  the  land  stood  300  feet 
higher  than  at  present,  and  many  of  them  are  now  choked  with 
glacial  dcttilus  extending  far  into  the  Iri»h  Sea.  The  s«-call«d 
inter-glacial  gravels  do  not  occur  m  one  hori/jn,  and  often 
several  such  beds  are  passed  through  in  succession  ;  they  are 
regarded  a.  havinj;  been  partly  fofiBed !«  fuMhwatcr  lakci  ond 
partly  under  the  ice. 

In  the  subject  of  palxontology  three  reports  were  presented. 
Prof.  T.  Rupert  Jones  described  two  species  and  twu  varieties 
of  PkfUvfodtt,  and  ■HUle  corrections,  Baggeslions,  and  criticisms 
of  other  work  ;  Mr.  tanrie  and  Mr.  Smith  Woodward  reported 
that  ptrancia  was  lieiig  made  in  working  out  the  Eniyycaiida  of 
llw  AntTaada,  and  la  the  registration  of  type  spedmcsiof  flNlib 
wpcctlvely.  Dr.  Traquair  recorded  Cephalaipis  (C  af^mt/Cm) 
Cot  the  first  time  from  the  Orcadian  area  of  the  Old  Red  Sasd> 
alone;  the  cranial  shield  of  this  form,  the  largest  known,  is  not 
leastban  8^  inches  in  length.  Mr.  E.  T.  Newton  gave  a  concise 
account  of  the  Repiilia  of  the  British  Trias,  including  a  notice 
of  two  entirely  new  forms,  one  related  to  Sittgoiuilefis,  the 
other  a'  form  intermediate  between  the  crocodiles  an!  dinosaurs. 
Mr.  R.  B.  Newton  recorded  tlic  first  known  shells  from  tbe 
English  Keuper,  discoveied  by  Mr.  Brodie  and  Mr.  Ricbatdsin 
Ihe  nnrl  of  Ibe  Upper  Xaaper  Sandstoneof  Slirewlcy,  Warwick. 
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shire.  They  are  referable  to  new  sjiecies  "of  the  i;fnei.-> 
7"A',;<  ;  ;,  •lOniomya,  and  /'i  and  arc  assn;|,iied  wi'.h 

Aei-jJui  and  Ettlitria.  Prol.  Sollas  pave  a  careful  and  illus- 
trated description  of  the  minute  annomy  M.  >i,  :,.tt"m 
priodon,  gathered  from  exceptionally  perfect  specimens  ;  thr.  e 
layer*  are  niible,  the  middle  one  being  reticulated  and  thicken 
ing  out  ta  Conn  tbe  virgula  and  at  Ibe  Grce  edges  of  the  tbcc-... 
Mr.  Hoataga  SfownonCanpedaeveniiboaetaad  teeth  of  TVr- 
miUnamnu  4tWtrHi,waAvX  nndeterained  speeies  of 
to  P.  resiratut  (Owen),  from  the  Rhaeiic ;  be  coMMered  thai 
the  teeth  of  several  species  of  Saurichthj/t  would  liav*  to  be 
divided  between  lish  and  labvrinthodonls  ;  he  abo  MCOlded  tbe 
discovery  of  Ctratodns  from  the  Rh;clic. 

In  a  clear  and  well  illustrated  paper  by  Mr.  Walcot  Gibion 
On  the  Geology  of  Central  East  Africa  "  there  is  a  dewrip« 
tion  of  the  frinjHng  reef  Iwrdertng  the  land  at  Mombasa,  suc- 
ceeded by  inland  tecfs  risinjj  up  t..  100  feet  ;  the  latter  rests  on 
a  sedimentary  series  containing  ammonhr's  and  irhthyosauria, 
and  in  turn  resting  unconiojmalily  on  a  great  metamorphie 
series  of  gnei.ne*.  tchisis  and  intrusiie  [;r,inrc-<,  which  occsipy  an 
area  of  fully  two-thirds  of  (Jenlral  l  au  .Vfrica.  Thr  rcmaimlci 
of  the  country  is  formed  of  recent  volcanic  rocks,  formioj;  grcai 
cones  like  Kilimanjaro,  or  arranged  in  lines  ronnini;  north  and 
south.  .Most  of  the  volcaooei  are  dormant  or  exi  i  net.  and  nunc 
appear  to  be  of  great  geological  antiquity.  Mr.  K.  I).  Oldham 
exhibited  geological  maps  of  India  on  ittc  s.ca:e«  uf  96  and  32 
miles  to  the  faM»,  showing  the  recent  work  of  the  Geological 
Survey  of  tbatooantiy ;  the  •mallcr>scale  map  is  to  be  published 
with  tba  "Mnaoal  oftbe  Gcolocr  of  India."  Mr.  .Myrcs 
abowed  that  tbe  fuodanental  rocke  at  Caria  were  crystaltioe, 
qnartio^e,  and  felspathic  rocks  with  ofaaeaie  ibthi^,  tntfvnad 
by  dykes  an<l  necks  of  two  ages,  one  pM-CiCtaeeovt,  which 
have  supplied  tbe  volcanic  rocks  underlying  the  gieat  maia  of 
Cretaceoaa  limestone,  and  ttic  other  from  which  the  Tertiary 
volcanoes  proceeded.  The  Cretaceous  rocks  were  eroded  before 
Ihe  deposit  of  the  Tertiary  shore  beds,  which  pass  away 
laterally  into  limestones  ;  these  beds  are  roughly  Correlated  with 
those  of  RhcfJcs  and  Crete.  Galena,  pyroliiiite,  and  a  eobalt 
mineral  are  found  in  the  ancient  rocks. 

Amongst  Ihe  other  papers  it  is  only  neccssar)  to  notice  the 
following;  briefly  r— Mr.  Fowler  deicribeil  a  fauil  at  Cinder  Hill, 
which  causes  greater  displacement  in  the  Carboniferous  than  in 
the  otetiyinj^  I'erniian  rocks.  Dr.  I  licks  pointed  to  the  frag- 
ment in  biLsal  iJambrian  rocks  as  indicttinc  older  series  Tn 
Wales ;  Mr.  I'ox  noted  ihe  wide  cxlcnsion  01  radiolarian  chert 
in  Cornwall  ;  Mr.  Bolton  gave  an  account  of  the  .skid  law  slates 
of  the  north  of  the  Isle  of  Man,  which  had  yielded  rare  tnluhjtes 
andi>«r/fW«MW;  Mr.  Woodward's  discovery  of  a  bed  o(  iron  ore 
OB  tba  horiana  of  tbaClevelandiron  between  tbe  middleand  upper 
Un  «r  Raawy  i  PnC  Heidaaaa'a  aoteon  a  coaiolfalated  shelly 
aand^ed  ffoni  tba  bottom  of  tba  Iriih  Sea ;  ?ml.  Milne's  illus- 
tratad  aaeoaat  of  volcanic  aad  eartbqaake  iitanniCBa  b»  Ju>an  ; 
Dr.  JohaatoB  Lavis's  record  of  the  conditloo  of  Veanrina  during 
the  year,  ud  his  interesting  note  on  the  production  of  eaiml£ 
green  angites  by  the  action  of  enclosed  particles  of  quartz  aad 
quarttite  on  a  lava  of  Siromboli ;  Mr.  JeflTi'  list  of  geological 
photographs  (140  in  number)  received  during  the  year;  Mr.  De 
Ranee  s  report  on  the  circuktion  of  underground  water ;  and 
Mr.  Kendall  s  report  on  erratic  blocks,  including  the  detailed 
sQrvcy  of  boulders  in  some  considerable  areas  of  the  North  of 
Kn^jland. 

In  addition  to  the  papers  above  reviewed,  Section  C  took 
part  in  two  discussions  with  other  fectiiins,  and  hf  Id  one  on  its 
own  ground.  Mr.  Topley,  Prof.  Bonncy.  Dr.  Bali,  Dr.  Ro- 
berts, and  Prof.  La|)worih  were  the  thief  speakers  on  the 
limit*  of  j;eoloj;y  and  geography;  Prof.  Sollas,  Prof,  Bonney, 
and  Dr.  Kothidetr,  on  the  subject  of  coral  leefs.  The  discus- 
sion on  geological  edacatioo  was  led  by  Prof.  Coie,  jo  a  lucid 
paper  00  "Geaiogy  in  Secondary  Education,"  in  which  he  ad- 
vocated tha^aa  a  Maaah  af  bittory.  geology  should  he  taught  to 
all  aecoadaiy  atndentl^   He  advocated  practical  teaching  so  far 


aa  potdUe,  aad  apedally  aa  aeqaaintaace  with  the  life  history 
of  the  globe.  Prol  Labour,  folfinriagt  iaaiitrl  on  the  caicfia 
selection  of  subjects  in  professiooal  edneatbn  aad  on  the  im- 
portance of  making  every  part  of  the  teachi'lg  as  practical  as 
uossible,  and  encouraged  oipenmcnts  and  field  work,  which 
he  thought  might  very  well  be  aided  from  the  County  CouacU'a 
Technical  Education  Grant.  Thete  ideas  wet*  enforced  hy  a 
number  of  mibiequeot  tpeaken, 
A  weid  moat  be  glvea  to  tbe  Htiet  of  pbolographi  eabtfajied 


Digitized  by  Google 


534 


NATURE 


(Seftembbr  38,  1893 


by  the  rhoto:;raphs  Committee,  of  which,  however.  '>nly  n  fniall 
wiection  cnulJ  the  shown,  tho>e  exhibited  by  ;he  Scratish  tico- 
logicsl  Survey,  nnd  the  "ipectmca  ^Itde*  and  map^  to  iUu»lr»!e 
papers  and  discu^siDns,  kin-lly  lent  by  Praf.  Sali.is,  Messrt. 
Te«il,  Tnpley,  Jolitiiton  I^vis>,  (jregofy,  ami  ninny  fiihwj.  ThU 
ezhibitioo,  if  it  can  be  contioocd  with  increase-i  facilities  nt 
rabtequent  mcctiMj,  {»-oiBuet  to  become  one  of  the  most  im- 
pMtaat  fttknnt  oTitac  icetkn't  nMciiiic. 


EVOLUTION  AND  CLASSIFICATIOm 

we  haw  g«lbcnd  tip  the  icailtred  muiM  of  balankal 

knowledge,  laboriously  wrought  oat  hf  many  iiohled 
mtkerf,  and  attempted  10  fit  them  together  into  a  consistent 
whole,  which  shonld  outline  the  slrucinreofihe  temple  Dotany,  ' 
wahuw  found  that  the  workmen  have  not  alwayt  followed  the  1 
HMM  wehitectural  plan,  and  have  often  uited  different  units  of 
mCMtirement.    Wiih  the  increa»inc  specialisation  so  noiimhlc 
year  by  year  there  is  n  corre<pondir|;  lack  of  coordiii.tiKHi  uf 
»orV.    To  this  lacSc  nf  copidination,  this  want  fjf  uniiy  of 
measurement,  this  r'iisiMiiler>.t.T nil ;ng  of  plan,  wc  can  ro  lender 
cloM  our  eye5.  and  I  thrrcfore  feel  free  to  invite  yniir  .itlention 
to  the  followit?,;  somfvihn-  '-amniary  discussion  o(  ilic  ciu^cs  of 
the  present  unsatiifactury  condition,  in  the  hof^e  that  we  may  , 
thereby  be  cnkbled  to  lee  bev  we  nej  wmkt  ton*  igq»rofe>  { 
meot.  I 
All  botanical  knowledge  finally  culminates  in  some  kind  of  ' 
classificalion.    The  facts  of  histology,  morphology,  and  phyM-  ' 
ology  an  of  great  biological  imponance,  iHit  the  neatest  r>r  all  ! 
biaiwgical  lecia  ia  that  the  worM  it  peopled  with  Uvine  things. 
Wc  mejr  giaiip  aad  arrange  in  ordcnjr  fwqnence  Ihe  hiatelogicat 
fiwtiofiheteieoee;  we  may  do  Ilkewiie  with  the  facta  wMdi 
the  morphologiti  has  ditcovereil  ;  we  may  make  a  classificaiioa 
of  all  the  known  physiulogicil  l:tcts ;  l<ut  beyond  nnd  above 
•  hf-rr  it.<s  the  greatest  grouping  of  all~ihc  gronpiog  ia  orderly 

, :  I  e  of  the  organi«m<  iliemsHves  whose  niflology,  BMkr*  ' 
pbology,  and  physiology  we  have  studied.  I 
It  is  now  a  full  third  of  a  century  since  a  great  light  was  first  1 
larnert  upon  all  biological  problems  by  the  fnrmuUtion  of  the  ' 
doctrine  of  evolution  by  the  master-mind  of  Darwin.    In  its  | 
light  many  pnj^lcs  h.ivp  Keen  «>^vt(l.  anri  ni.my  facts  hitherto 
inexplicable  hive  been  mi  le  (h.iin.     Wc  nnw  know  what  rel.i- 
tionship  means  ar.d   «e  hnvc  ^ivcn  a  fuller  meaning  tf>  the 
natural  vysttin  of  clnsnlicnti'-ti,     Krom  the  t)ci*  point  of  view  a 
natural  clas^.hcaiion  is     ■'.  merely  .an  ojdtily  ^rraogemertl  of 
similar  or;;aniMii--.,     1-  i.  in  cxi  ievsiori  of  genetic  relationship.  ■ 
Furthermore,  in  \hc        uf  tvulunon  we  now  see  Ihe  meaning 
of  many  reduced  structures  whose  significance  was  formerly  not 
at  all — or  but  vaguely — undctsiood.    NVe  have  become  familiar 
■  with  Ihe  Act  ihM  deg^Uon  i«  ft  praaiaeiit  fiMor  m  the  ve^ 
uMt  khgdom.  Evwtilton  ha«     00  neiM  alwaTi  involvetUB 
ndtnutce  w  itraetaral  complexity.   Often  thii  eatageneaii  is  a 
rcnill  of  paTHitiim  or  saprophyiicm,  as  ia  w  well  iflttsttatcd  in 
tbe  "fuiMil,''  where  the  decndatimt  ha*  goBe  m  ftr  that  their 
relationship  haa  to  a  great  oegiee  heen  encnfed. 

But  then  turn  alio  many  cases  of  a  catagenesis  not  due  to  a 
de|ielldel>t  bthil  in  which  we  have  evidence  of  a  simplification 
from  ft  more  complex  structure.  Thus  in  the  willows  and 
poplars,  where  we  have  a  raceme  of  very  simple  flowers,  each 
consisting  of  a  »ip{;le  ovary,  or  one  tii  many  stamens,  it  is 
readily  ^eeti  tti.it  this  virr )  I k  1: y  is  not  pnniil  1  ve.  "i  he  ovaries  ' 
are  n'-'t  -  initio  carpels,  but  are  etnnpicsed  of  two  or  ihtee  united. 
The  iliiwer  uf  the  willow  i»  simple  l^y  .a  dri;cnerai ii>n  from  a 
higher  type— probably  a  Iricaipellary  or  )>tr.tacaipcllary  type  — 
by  the  lost  of  its  floral  envelopes  and  slamenx  01  piviiU. 

Every  naturalist  should  be  as  familiar  «ith  these  illustrations 
of  evolution  by  simplificatinn  he  i-- with  ihi  se  1  if  i  volniiim  by 
cumplication.  In  the  growth  of  the  great  tree  of  life,  Mhile  the 
development  has  been  most  largely  in  an  upward  direction,  so 
that  tbe  great  body  of  tbe  tree  has  riacn  far  above  its  point  of 
hegjhwtag,  there  ana  yet  aMillUadct  of  twip  and  bimchleta  I 
wndi  droop  downward.  j 
I  need  not  now,  hefere  a  body  of  t cicatifie  men,  spcah  of 
wrelmlon  as  an  hypothrsit ;  for  we  knew  It  as  a  great  biological 

'  \S(T3  1  u(  \r  r.tui  Addrcx  bifrirc  Stction  C  tlimany)  nf  i>i«  Amrrlean 
ASKicialiiJ n  fur  il;<  Advancf  mcni  of  ScKncc  UyC  E<  li«»wy.  t'rcMdcnt 
«rikc  Scaiao. 
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I  fact,  about  whose  exi'-lence  there  i*  mi  ^hadi)«'  -'if  donbt.  A 
:  natural  cla^sihcaMon  will  confoiin  strictly  to  the  hn'_-s  of  evolu- 
tion, it  wiii  be  in  fact  a  clear  exposition  of  the  suece.-i'sve  step* 
in  ill  progress.    In  such  a  c!a<sii'Lca:ion  the  primitive  forms 
will  precede  the  derived  ones,  and  the  n  lation  of  the  latter  will 
be  positively  indicated.    Moreuver.  in  Mich  a  system  tJicre  will 
1  be  no  confusion  between  the  primau-ely  simple  Iqicujs  and  iboje 
!  which  arc  so  by  deriralioo. 

An  examination  of  our  common  systems  shows  them  sadly 
deficient  in  the  essentials  of  ft  adcBtiiie  chistification.  This  is 
narticolarly  tme  of  the  titatauMof  ihe  flowering  plants  at  fh« 
hands  of  English  aod  AsicticaB  botsaisis.  Nolhmgeonid  show 
better  ths  conservatism  of  botanists  than  the  fact  that  for  atUrd 
of  a  eentnry  nfter  the  general  acceptance  of  Ihe  doctrine  of 
erolniion  they  atw  still  using  so  crude  an  arrangement  of  the 
group  of  plants  with  which  they  are  most  familiar. 

I  may  assume  that  ft  is  well  known  to  nearly  all  of  as  thftt 
the  prevailing  .arrangement  of  Ihe  Dicotyleilons  d<Te?  not  rep(a> 
sent  the  later  views  of  any  of  the  sys-.cma' ist>.  I  he  fact  is 
that  the  systematic  <li4p^>sit>(in  of  the  higher  plaoi*  is  .it  ]vre««nt 
,a  make-shift,  tnainla  ned  Sy  conservatism,  anil  a  rr-M  lence  for 
the  time-honontcil  work  of  the  fatjiers.  It  U  un<Jientifit  Ui  let 
our  practice  drag  behind  the  presen*  st?ie  of  our  ki-  nw  ieripe  :  it 
is  far  more  so  for  us  to  elinf;  to  tl'.e  oj. minis  <if  our  faihers, 
through  mere  reverence,  lonj;  -Iter  \vr  kn  ••*■  them  ti.  be  unten- 
able. It  is  not  to  the  credit  of  our  >c  ence  ili:it  for  a  setonit 
time  she  has  rcrMHiently  held  :  •  a  ^ystrni  ihroiii^h  such  con- 
siderations. Fof  thirty  or  foriy  jeai  j  alter  a  ni;ura!  »yitcm  had 
been  constructed  by  Jussieu,  botanists  as  a  body  still  adhere  lo 
the  artificial  system  of  Linnc.  Now,  i-ixty  years  later,  we  fiisd 
ourselves face<l  with  a  probica  similar  to  that  which  Lindley* 
Torrey,  Beck,  and  Gmy  asct.  History  repeats  itKlf  with  SM& 
eaactncm  that,  with  the  chMige  of  a  word  here  and  there,  the 
■igameala  fn  and  «m  then  used  may  he  «scd  to  day.  The 
syitem  of  Jnmico  and  DeCandolle  is  now  as  nrach  a  clog  and  a 
hindrance  to  the  systematic  botany  of  the  hi|;ner  plants  as  was 
that  of  Linne  sixty  years  ago,  and  aow  as  then  it  is  the  spirit  of 
conservatism  and  oT  vcncrstioB  for  time-hoaoofed  usage  which 
maintains  the  incubus. 

Manifestly  a  system  of  classification  which  conforms  to 
and  is  based  upon  the  dnrtrinc  of  evnhitlon  mnst  begin  with 
those  forms  which  are  prtmnive,  or  which  as  r  carly  as  may  be 
represent  primitive  fi>rm«  >ince  the  tlowcr  is  a  shoot  in  which 
the  phyllomrs  ate  nv  ditied  lor  reproductive  pnrpises,  that 
[lower  in  which  the  p'h\ilrjTnrs  are  le.ixt  modified  must  he 
re.:;rrded  as  pirimilive,  while  that  in  which  there  i'>  uww;  modi- 
fication must  be  regarded  as  i>pirtir)^  mus;  widely  from  the 
primitive  type.  The  simple  piuil,  developeil  from  a  s;ni;le 
phyMome,  is  primitive  and  lower,  the  conipound  pistil  is 
<lciived  and  higher.  The  scver:il  seeded  compound  ovary  must 
be  lower,  and  the  compound  ovary  with  but  one  seed 
must  be  higher.  Separate  stamens  are  primitive,  naited 
stamens,  wbetlicr  the  onion  be  with  one  another  or  with  other 
strtictures,  most  bederiecdand  oomcqacntly  higher.  So,  too* 
when  all  parts  ofthe  flower  afesepatale  it  is  a  primitiie  con- 
dition, and  when  they  are  united  it  is  a  derived  stntctnre. 

Applying  these  principles  to  the  flowering  plants  it  becomes 
evident  that  in  the  Dicotyledons  either  the  .\petalB  Of  dm 
Polypetalie  must  furnish  our  starting  point.  The  GmaOlielldm 
are  universally  admitted  to  be  higher  than  the  groeps  yam 
mentioned,  and  certainly  do  not  eootain  tlie  sought  for  primitive 
types.  Kven  a  hasty  examination  of  the  thirty-six  aprlslous 
families  shows  that  they  au-.  at  U  ast  t«  a  very  l.ir^e  extent, 
derived  fmm  the  ro!ypet4i,e  by  the  abortir-n  of  5nmc  parts  and  the 
entile  omission  of  other*.  It  will  not  b«  (littKull  to  deter  mine  thai 
the  Hanaies  must  inke  rank  below  alt  Other  PolypelalK,  in  the 
sense  of  rrpresintinc  mOTC  SeBlly  tbaA  any  OtBor  gTOOp  ihO 
pi  imit  ive  I.licoijltdnris. 

I  he  at'einp!  10  mal  e  a  nr-'.-,iral  sy.stem  by  linking  family  to 
family  in  a  luiij;  umlu.'itjf.i;  chain,  by  concateinlion,  is 
unscientific  because  it  absolutely  fails  to  conform  to  the  law  of 
evolution.  We  must  abandon  the  old  classification  and  attempt 
onenhich  in  the  light  of  evolution  is  taiiooal.  Let  as  not 
cling  to  the  old  bccsnse  it  is  inconsesicet  10  change,  let  nsmt 
cling  10  it  ihravgh  a  mittsltcn  rcvercace  for  the  practice  of  the 
fait  erii,  let  usnU  clitig  to  it  as  long  as  a  flaw  may  be  foand  fai 
a  new  system.  Scicaceis ever  abandoning  the  old  when  the 
old  is  no  lorgcrthe  tine  i  it  tears  duwn  the  woik  of  years  when 
tbat  wotk  no  iorgcr  leprcicnts  the  iniib ;  and  it  dares  to  reach 
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«ataiMl  fctme  a  rations!  sytlMi  even  though  some  parts  ofU  for 
•  tin*  ictt  apoa  liypalhatical  timnd*. 

ARBTISIO  AtRAXGEMCNT  OF  THI.  BeNTH  AUIAX      S»»ItS  " 

lff«iiocMyl«4oiis. 

Apocarpx. 

Cor.inine:*, 

Kttditiurar. 

Calycinse. 

Glumace.x-. 

Hydra]e<.   ( Uydroeharidttt). 

Epigyoae. 


Dicotyledons. 

Thaiamiflorae  (inciuilini;  l))e  apc'«)aut  Cunremhmse,  Mienein* 

taiyae,  and  "Ordines  Anomali."  and  the  EajmoiMaeeie  awt 

Urticacesr.  kf.,  of  the  Uni*exu«le»). 
Disciflorx  (includinc  the  npeialoD^  Daphnaln  and  the  Jlflan- 

AtiCttK  and  Capniiieise,  Sic,  of  the  UniMxiuIca). 
Caljrciflorse  (inanding  tbt  apcialoiu  Aiittoloehiascse  and 

Cytinaceic). 

I-feleroRierie. 
Bicarpellata. 
lafem. 


SCfEXTIFIC  sehials. 

Ammtan  j.uir, ,f  Stumt,  Sep'emtrr,  —  Firehnll  of 
January  13,  by  11.  a,  Newton  :»ee  p  -<  'n  a  photometric 

method  which  i»  itidependvnt  of  culuur,  liy  Oudcn  N. 
Kood.  Thi*  if  not  liased,  like  mott  previous  raelhodi, 
vpoB  the  comparison  of  the  lumino&iiies  of  two  adjacent  tur- 
ftuBH,  hot  npon  Uit  shock  that  fa  produced  Hpoa  ih^  retina  by  « 
drnflic  «r  mtensitr  of  light.  If  om-half  or  a  sotaiini;  disc  re- 
flects less  Iqtht  than  the  other  hjr  l-JOth  of  the  whole 
osioitnl,  with  appropriate  rates  of  retalloB  a  faiot  flickering 
will  lit  not iceit.  Thi«  nickering  disappeari  if  (he  two  halves 
haw  the  tam:  degree  of  brij-htnei*.  whatever  majr  be  their 
coktars. — On  the  o<cillAti<>ni  of  lightning  discharges  and  of  the 
Aurora  Borealii,  by  John  Trowbridge.  Photographi  were 
obtained  of  sparks  having  both  great  electromotive  force  and 
great  quantity,  produced  by  an  alternating  machine  giving  from 
300  to  400  aJternat i.-in?  fwr  irronrt.  with  il-,e  .niJ  of  a  step-up 
tr.msformer  anil  an  uil  c  jn  Icn-icr.  The  o>Lill.Hiins  were  iovej- 
tigalcii  t>y  Kc'l-lciicn's  rotatir);»  niirr  ir  inethod.  The  Spaikt 
wctc  about  2  (.111.  Iiin^j,  nncl  ihc  in'.crval  l)cl«  ccn  two  sncceuive 
oscillalion'.  »'.t>  nnt;  Ininilrcil  thoiisintilh  of  .1  second.  On  each 
of  tlic  pliotfi^raphi  reproiUice^l  iome  ttfn  ur  twelve  oscillations 
can  couateU.  'I'he  'Ji<chir^c  i-  seen  \r,  follnw  exactly  the 
same  path  three  times  in  siictession.  After  t!iat  it  asttimet 
the  character  of  a  brush  di-tcbar^c.  liy  intercalating  a  non- 
ladoctive  WSter  mistance  and  a  vacuum  tab«  between  the  ler- 
fotiiali  of  a  aailalilc  transformer  it  is  poMtble  to  imitate  exactly 
(he  ^cnoMRa  obierved  whon  a  ««ewm  tobe  it  held  in  one 
Ihhm  wUle  the  other  hand  cn*P*  th*  tenaiml  of  tbotsans- 
fitiour*  In  observing  the  strtw  aad  waving  colamnar  lomi  of 
the  i|||hl  excited  in  this  manner  in  tubes  Ailed  with  varefled 
uses,  one  is  led  to  belicw  that  the  *tralified  form  of  the  Aurora 
Borailit is  peodneed  in  a  similar  manner. —On  the  estimation 
of  chtoratef  and  nitrates,  and  of  nitrites  and  nitrates  in  one 
operation,  by  Charlotte  F.  Roberts.  By  means  of  the  appara- 
tus for  the  eittimation  of  nitrates  previously  described,  chlorates 
and  nitrates  together  nny  l»e  estimated.  They  are  treated  with 
tnanganoiis  chloride,  anil  the  rc-u'lini^  qai?"!  are  pT5S"r?  through 
liotftssium  iodide  and  thf-n  int  i  n  I  Ir::ipt.-',  s  (niictte.  The 
amount  of  nitric  oxide,  (jives  the  amount  of  nitrate  present,  and 
thr  chlorate  is  estimated  by  deducting  from  the  tOtiJ  cUorist 
liberated  ihjit  due  (o  (be  tcdaction  of  the  nitrate. 


SOCIET/ES  AND  ACADEMIES, 

London, 

Chenlcal  Society,  June  15.— Dr.  AmslfOiig,  Pmiidetti 
in  tltp  di#ir.— The  followii^  [»P«*  were  read  :*~tj!ontribalions 
,  to  our  kmwlsdse  of  the  acenfte  alkaloids.  Part  vi.  Coovorsioa 


of  aconitine  into  isaconiiine,  by  W.  R.  Dunslan  nnd  F.H.  Carr. 
On  heating  the  hydrobromide  of  the  highly  poi-^  r.aus  aconltmc 
it  is  converted  into  the corfespDnding  «ii!t  of  1;-  i.on.|.)iionous 
isomeride,  isaconitine. — Part  vn.     Some    m  >hriLiiioos  of 
aconiiineaurichloride,  by  W.  R,  Diuis-un  .iril  II.  A.  1).  towett. 
Aconitine  aurichl'jrule    may  l>c    chrtsineii  in  three  ilillerent 
phv»ic«lly  isomeric  modiiionion*,  twltiii^  at  tJS  j  ,  iji  ,  and 
176'  re*pectively. — Note  on  iho  stereoi«omeri>m  of  nitrogen 
coropoutids,  by  S.  U.  Pickering. — A  study  of  the  properties  of 
some  sbNMig  solMions,  by  S.  U.  Pickering.   The  depressions  of 
iho  fleering  points  of  water,  ncetic  nciil,  and  faenaene,  by  a 
mnhcT  of  a«ganie  non-ekectroljrtes,  indicate  in  aH  eases  iha 
formaihm  of  compouods  of  the  aolvettt  with  the  dissolved 
tul>tiance — Studies  on  citrniinic    acid,    by    W.     J.  Sell 
and  T.  \V.  Euierheld.      The  autbofS  propose  provisional 
formula;  for  citrazinic  acid  and  a  number  of  allied  om' 
jHiundt  as    the  result  of  their  wotk  on  the  subject. — The 
eseeatial  oil  of  hops.     Preliminary  notice,  by  A.  C.  Chap- 
man.     A    dextro-rotatory    sesquiterpene    C,:H.j,    is  ob- 
taioetl  by  (he  steam  ditlillalion   of  h  ipt — ^iilpbitip-s 
anit  polysulphidet  of  ammoniuni,  by  W.   1'    11  isaui.  Trie 
author  has  obtainifd  a  niim!)',T  of  [ryii^illi'ii-  ilotiMi-  aniiiinnium 
sulphides  of  the    ccneial    f  jrmul.'x    ;.N'iI,  ..S,    iNH^  SH. — 
Sarcolactic  aei  1   obt.iineil    1  y   fcrment.ilnin  of  uactive  lactic 
aciii,  1  y  1'.  I  r.Tnkbnd  and  |.  M.icli re^;  ir  -fleKaiiilruaniltdr, 
liy  A.  I..  r<  r-:in. —  I  he  constitueru-.  uf  the  Indi.in  dye-stuff 
kamal.i,  I  ,  by  .\.   (J.    Perkin.     On  extraction  with  ether, 
kani.\la  )ielu'i  rottlerin,  C|,H,,0,.  isnrotilcrin,   two  resins 
C,jll|.0,  an. I  C„H|,0,  and  a  skliII  pruii'iriion  of  a  yellow 
cotoutiog  matter. — A  quaalilativc  roeih'"!  of  tepataiing  iodine 
from  chloriflo  and  bromiiie,  by  D.  S.  Macnair.  The  method 
ia  baaed  on  iko  fact  tkatt  «b«b  tnaled  with  diromie  add 
mialwre,  sileer  i  idide  ia  oonswlod  lolo  ti««  kidate  whilst  silver 
chloride  and  brotBiile  are  eoneeried  into  the  mltdistes.— No  e 
on  a  form  of  burclte  lor  rapid  titration,  by  L.  Uarbiilt. — The 
use  of  sodium  peroxide  as  an  analyncal  agent,  by  J.  Clark. 
Bf  heating  powdered  miner-ilt  with  svlium  |<eroitide,  the 
arsenic  and  sulphur  m.iy  be  rendered  soluble. — Stibiotanialite, 
ft  new  mineral,  by  <j.  .\.  Goyder. — The colouiing  matter  of 
Drostra  Whiltakeri,  II.,  by  E.  Keiinie.    The  author  has  ex- 
tended hi-i  previously  published  work  on  this  si;lii»>ct.  — Prepir.i- 
tion  of  mono-,  di-,  and  Iri  bcnzylamine,  )-)■  A.   T.  M.ison. 
Mono  ,  ili-,  anil  lii-l;cn;ylaiiiinc  respectively  may  l>e  obtaiued 
•IS  the  thief  (>roduct5  of  the  intcraciion  of  benzyl  chloride  and 
ammonia,   tiy  varying  the  quantity  of  the  latter.  —  Piaiine 
(pyraiine)  derivatives,  II.,  by  A.  T.  Mason.  — I'l  i.ine  <lcnvi 
ttves,  III.,  by  A.  T.  Mason  and  L.  A.  Drvf  i  v,.    h.  the»e  two 
papers  the  autb  ir-*  dl-^clihe a  number  of  nen  vubstit  jtcd  piaxines 
and  their  dihydndes. — Condensaiioa  ptuduci»  from  ethylene- 
diamine  and  derivatives  of  acetoacctic  acid,  IV.,  by  A.  T. 
Mason  and  L.  A.  Dryfooi.— Studies  of  the  oaidation  prodocla 
of  turpentines,  ^  Schiyvei*  The  anthor  aasigfis  to 
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— Addendum  to  note  on  ibe  nature  o:  deji oliriser-,  by  H. 
Armstrong. — The  molecular  complexity  of  liquids,  by 
Karosay  and  J.  shields.  The  auihor>  deduce  the  inulecular 
weights  of  liqiMS  from  their  MrfiMcieosions.— The  preparation 
of  active  nmyl  akolml  and  naive  valeric  acid  from  fu&el  oil,  by 
W.  A.  C.  Rogers,  Bj  repoBle^y heating  fu>el  oil  with  famine 
hydrochloric  acid,  pUTelae«0>IOlnlory  amylalcohol  ([oji.s  -  5*2*) 
is  obtained  ;  by  oxidising  the  alcohol,  active  valeric  acid  may 
then  be  prepared. — On  IbOOOCaaion  ol  the  Rothamstead  jubilee, 
July  29  »  addrem  wa*  prcscoted  to  Sir  J.  L^wes  and  Dr. 
Uilbert  by  the  Tresident  aaa  Council  of  the  Chemical  Society. 

FARIi. 

Academy  of  Sciences,  Seii'tiid  cr  iS.— M.  dc  Lacaze- 
Dathierij  in  the  chair. —<  'n  ;!ie  teeth  of  hyperboloidal  gearing, 
by  M.  H.  Resal. — Tttc  hhouiin^  ir.  uf  the  month  of  Autjiiti, 
1893,  observed  in  Italy,  by  1'.  hi;in  1,  1  i-.n,  .  ;;'.'|.  nt,  1,  . 
ccivcd  from  memliers  of  liic  .Mcteoroloijical  .Vvwctaiioii  iti  a. I 
parts  of  Italy  sfio*  that  the  Au;;u>'.  >!)  iwir4  were  observed 
under  comparatively  favourable  conditions,  'i  tie  number  of 
meteorites  ohscrvea  grew  pragcsdirely  from  the  lint  to  the 
elevemb  of  tiw  month,  and  the  plienomeiioa  exhiluted  on  the 
latter  date  a  greater  brilliancy  than  u<uaL  11ie  maximum  took 
pkiceeailierthan  in  preYioosyeai*,  and  th.- greater  density  uf 
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the  fhower  indicatM  x  cnrrftpondini;  inrrcKf  in  the  den*i!y  of 
thf  meteorite  iwirm.    The  prindpal  ra  liini  wai  near  n  T'ersci, 
ibmit  R.  A.  44',  Detl.  ^  55*.     The  steady  annuil  diiplace- 
ment  /  rhe  I'ri*e'ii  ra<iiarit  »nd  the  iinu-ual  brtlliancy  of  the 
twarm  makes  an  in!ere«tinc  'ubjecl  for  future  observation. — 
Circles  or  sphere*  "  I'erived  "  from  an  envelope,  iilane  or  lolid, 
of  any  clam  by  M.  Paul  >crrct. — On  the  periodical  maxima  of 
*plCln»  by  M.  Aymonnel.    It  may  be  at'iumed  that  luminout 
ware*  eompritin^  ao  exact  number  of  molecular  range*  arc 
proptgaied  with  Icm  friction  than  wayes  prodacing  nodes  in  Ihe 
■miecak*  IhemrWcf.    If,  between  two  Etven  limitt,  the  in- 
ddcM  mdiMJoa  ii  mficicnlly  ciHn|il«c  and  iotentt,  and  the  idid 
tniiMiitt  all  the  mtiiaiain  wavet  pouiUe,  tbae  will,  in  the 
normal  apeeiraiii,  dillSer  In  wave-lei^th  bjp  twica  tlia  pradnct  of 
the  in'lex  oT  fcfractlM  into  the  inm  of  the  aoTecBlar  diameter 
nt  ahv^late  zero.  it<  etpamion  at  (lie  ci*cn  lemperaiure,  and  ita 
len|;:henin(:  ur  >'horteBin{[  in  the  direction  of  propagalioii  aodcr 
Ihe  in  Aaence  of  ih«  wave — On  (he  development  of  the  panerea* 
in  Ophidia,  by  M.  C.  Saini-Remy.  The  earliest  itagaotMcnred 
in  the  innke,  cormponding,  as  far  as  Ihe  pancreas  is  concerned, 
In  ihe  fifih  day  in  the  devehipment  of  ihe  chicken,  ►hows 
diiiinctly  the  three  marking*,  one  dorsal  an'l  iwo  ventral,  ob. 
served  in  »omc  o'.her  veitehtatei.     The  vtriti  1'  n  are 
Cfimpletely  t«<ila1ed  from  the  intestine,  and  detach  themselves 
fr'>m  the  hepatic  c.inal,  (ormin;;  two  clu'teis  of  acini  <in  the  two 
•  i'lf",    l>ir-  il>)i>al  rnarkinf;.  which      very  voluir.inou*,  lies  to 
r:.  1  ■  t/  ••\f  '.■■iVr-  :  ■^n ,  »:'h  whicF.   it  rnminunicales  by  a 
bruail  canal.     It  was  this  that  was  previously  observed.  The 
clo*e  connection  between  Ihe  hepatic  canal  and  the  pancreas  is 
aasily  Boderstood  by  observing  ihe  development  of  the  latter 
from  the  three  OMrkinfri  referred  ta— On  ine  cocddia  of  birds, 
by  M.  AJphonw  Labbc,   In  the  omnc  ol  feaearchca  on  para- 
ailca  of  we  blood  of  budi^  eoadocled  at  Roaeoir,  ihe  picacnce 
of  aa  taieitiaal  ooocidlttm,  probably  Malenown  hitherto,  was 
varifiad  in  a  large  number  of  aquatic  birds.    It  is  a  very  small . 
Ittmipoi*  coccidium   with  exofienous  development.  The 
pjrrifarm  captule  is  not  lar^^er  than  16  or  iS  «  by  14 or 
An  intcretiini;  cbaraci eristic  i«  the  frcf^uent  presence  of  two 
bright  granules  at  the  micropylar  extremity.    The  presence  or 
absence  of  polar  granules  in  CotctJium  AVjt^i^  /Vn/^  appears  to  be 
determined  by  the  caltnre  in  which  the  cy«u  were  developed. — 
Vrceiable  uMmf  oT  Alattim  Mitabt,  Kuilh,  hy  M.  C. 
<^ueva. 

Sydnet. 

RoftA  Seciety  of  New  Sotttb  Walea,  Jane  7.— Prof. 
T.  F.  AniefMti  Stuart,  President,  in  the  chair.— The  following 
papers  were  read  : — Flying  machine  motors  and  cellular  kites, 
by  Lawrence  Hargrave. — Note*  and  analysis  of  a  metallic 
meteorite  from  Moonbi,  near  Tamworth,  N.S.  W,,  by  John  C. 
H.  Miiii^  iye.  I'lanls  with  their  h.i!iitati,  ilistovcred  to  be  in- 
digncous  10  this  colony  since  the  publication  of  the  "  Handbook 
of  the  Flora  cif  New  Souih  Wales,"  by  Charles  Moore. — On  j 
the  whipworm  of  the  rat's  liver,  by  T.  L.  Bancroft. — Small  | 
whirlwinds,  by  11.  C.  Kiddle.  j 

July  J.  — Prof.  T.  P.  Anderson  Siuarl.  President,  in  the  I 
chair. —  The  follow  ing  papers  were  read  : — On  the  languajjes  of 
(he  New  Hebrides,  by  Sidney  11.  Kay. — On  an  approximate  1 
method  of  finding  the  force*  acting  in  magnetic  circnits,  by 
Prof.  Tbrelfall. — Unrecorded  gcsera  of  the  older  tertiary  fauna 
of  Auitialia,  teeledlns  tWagiinafa  of  laae  new  genera  aikd 
•pecies,  by  Praf.  Ralph  Tate. 


Durit),— .\  B  C  Fi»».Fi;ur«  LosiHihmf  for  C.»tkt»I  U.-  :  C-  IJ  fWn 
mtrvi  (5poo). — Our  Hu'tst'ii  ld  Initol-  K.  A.  Puil^t  l  I>.n».-n»n«)- — 1 
K'Kntials  of  Owmical  Phyxolojy  ;  TH.  W.  I).  Hjl!;bur;in  ( Loiummn*).'-" 
TW  Art  of  Projcciioo  and  Conplctc  MMic-l.antcni  Manual:  E-zDsn 
(BeckcM).— SoaitinSsriagtinc,  >«!  cdilion  :  J.  C.  CnnI  (K.  W  AlleoX  — 
Nolcs  on  Some  of  the  More  Common  bi«ea3««  in  4,in<^n«Un(J  >□  Rebtiocs  Co 
Atnujipticn'c  Condition!-  1357-91  :  Dr.  D  Hjiu.rilMi  «ti'.  tWil)  — CHart* 
r<>r  <!iltu  (Hnit.aor.  beat) — Mutual  of  lh«  Nc*  /-j' ir  I  1  . V.  -iiera.  |>Artm 
s  ft  7  :  Capaia  T.  Breua  (N.2.,  Wclliogtun,  Coualo— F-utttiaation 
iT  Wriamanniia:  Dr.  G.  J.  Rooast*  (Lgngmant) —The  Science  of 
Mcchutio:  Dr.  E.  MMh.  traaaialad  by  T.  J.  McCormack  (Wnts)  — A 
CosidM  of  Prncdml  Chswimy  <r  QniMtim  Owmkal  Aaatra^  Kla  «da- 
liMl :  W.  J.  Val«Hia>««M4  «U  MM  Ir W.  IL  HodcUasM  Qkucl^ 
— Dnm  AriBaiiircs  aad  CmsMUaiMs:  r.  H.  WrfBosith  (ElKM<btm 
Company)  -  Hanrflraeh  der  P»l«>aio1"se>e,  I  ASihj  .  Pit «omologit. 
iv  r«iij,  I  Licf:  K.  A.  Z  ticl  (WilUmi  iiiij  V  tiitf  t  — Trjui«' 
d«%  Gitcs  MiticrAuii  «t  M'laUifr^t*,  »  s'oU.  ;  I  u:h»  aivd  L  cie 
L*unay  (Pari*,  Bau'^ry)  — Ahoontial  M^n  (t-.  s  li  .-iv*  Edurj. 
lici  and  Crime  aisd  Related  Subjecii:  A.  .Mr\r:i,-nil  1 'A  a^iunt: -n)  — 
MritiUi  Cooimerce  and  Colonic*:  H.  de  P  Gi'i  uns  1  \lt:hueo|. —  The 
Chemktry  ofFire:  M.  M.  P.  Mviir  (MMhu-o)— A  Manual  ol  Ekcnical 
Science:  C.  J.  Buteh  (Melhaen>— A  Trejii.'  ct  ihe  Kin»tic  Theory  of 
1  «»J  edition:  Dr.  H.  W.  Waiv  n  (ij«ferd.  Clarend™  IVbmV— A 

Haiklb  x>l(  of  I'le  T'tstracliv*  Iwccls  of  Viri,«a.  Part    :  C.  French  (Mcl- 
Imirne.  r.rainV—t 'la'K'Hir  a«<l  We»t  of  Scotland  Techaical  CoHeKe  Calcntljsr 
for  S^-v-ui-n  iS..->4  f(iIa*gow)- — St^hrrtivr,  i-.j.  *r\  Cau***-,  Principca 
(ifn'-raiu  r>   M-  cwolocie.   r.\titi  A     t  ;rtin    (I'jui.  Vsf  el    AlB»t>-  — 
Blaccie'>  (unijr  S-hoc.|  StiaVeipuri ;  KinK  Henry  V  :  W.  BarTyfBUckic). 
I  Pla.rVle'.  Science  K-aders,  No.  VI.  :  R«v.  T.  Wood  (B!«liieV— Haivi  una 
I  llilltbuih /ur  .XuhI. limine  Physiko-Chcaiteher  Mestun^en  :  Prof.  W.  0«- 
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THE  STUDY  OF  DIATOMS, 

An  littrotiuctinn  to  the  Study  of  the  DialomnceiT.  By 
FVeUerick  Win.  Mills,  F.R.\LS.  With  a  Biblic^raphy 
by  J  jiiLn  Deby,  F.R.M.S.  (Lotidoa  mild  Wa«hiiigto« ; 

Hirtc  and  Son,  1 "  ^ 

FEW  forms  ;rj  the  organic  worid  have  been  the  sub- 
jects of  such  clow,  constant  and  varied  study  as 
the  Diatoms.  Their  minnteneis,  their  exquisite  modes 
ofgroMrth.  development  and  multiplication  in  the  living 

state,  '.m!  thr  beautiful  refinement  of  symmetry  ,,nd  Jeli- 
cacy  of  surface  Chasing  in  their  dead  siiiceous  remains, 
have  made  them  the  special  objects  of  interest,  admira- 
tion, and  often  of  serious  study  and  research  from  cer- 
tatnly  the  dami  of  this  century  until  now.  But  there  are 
few  studies  of  living  objects,  at  least  i.f  thn^c  that  are 
extremely  minute,  that  show  more  clearly  that  the  real 
difficulties  presented  by  them  are  understood  only  by 
those  who  thoroughly  study  them.  It  is  the  expert  who 
knows  how  little  is  known  concerning  this  most  interesting 
if  lowly  group. 

If  no  other  purpose  were  served  by  this  book,  it  would 
in  a  popular  manner  make  this  manUlest. 

Thcrp  can  be  no  scrioi;s  doubt  that  much  of  the  value 
thai  w  ul  attach  to  it  -is  .m  "  I  ntroti-.ictioa  '  is  due  to  the 
very  accessible  and  useful  form  in  which  Mr.  Julien 
Deby's  "Bibliography  relating  to  Diatomology"  has 
been  presented  to  the  student  The  work  consists  of  240 
pi'^'cs  ;  of  these  only  forty-tvvo  are  devoted  to  an  expo- 
sition of  the  n.iture  and  habus  of  the  Diatoms  proper. 
There  are  three  chapters  relating  to  the  collecting,  the 
monatin^  and  the  microscopical  examination  of  these 
forms;  but  the  forty-two  pises  are  supposed  to  tell  us 

all  of    iinjiortancc    that    is    known    conrerning  these 

beautiful  Algx.  Yet  the  fiiblipgrapby  is  enormous  and 
includes  the  work  and  judgments  of  some  of  the  leading 

naturalists  of  our  century. 

.•\s  this  volume  only  aims  at  being  an  "  intradaction  " 
to  the  study  of  these  organisms,  we  have  no  right  to 
anticipate  exhaustive  treatment  in  any  branch  of  the  sub- 
ject ;  but  we  do  not  hesitate  to  affirm  that  the  aim  of  its 
.Tithor  would  have  been  miire  efficiently  reached  had 
certain  parts  of  his  subject  received  a  more  liberai  treat- 
ment. 

No  doubt  the  Bibliography  opens  to  the  amateur  and 
the  student  almost  every  channel  of  knowledge,  and  will 

jirevent  hiru  fr(j:ii  attempting  to  repeat  work  already  cone, 
or  from  exhausting  himself  on  work  that  it  is  at  present 
more  or  less  vain  to  attempt  But  It  would  bave  been  a 
great  advantage  to  have  seen  in  a  coocife  form  mudi 
that  has  been  done  in  recent  years. 
Thus  we  find  less  than  three  pages  devoted  to  the 
Structure  "  of  Diatoms ;  what  is  said  is  interesting  and 
accurate ;  but,  even  remembering  the  aim  of  the  author, 
we  cannot  consider  it  sufficient.  It  is  quite  true  th.it  no 
great  generalisation  of  diatom  5tr\icture  has  been  arrived 
at;  and  we  venture  to  think  that  much  time  and  p.-.ticnt 
labour  must  be  spent  before  it  will  be ;  nevertheless*  dur- 
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,  ing  the  last  ten  years  some  admirable  glimpses  at  the 

I  wonderful  architecture  of  these  miiiutt>  silicio.is  fnistules 
have  been  obtained,  showing  that  these  silicified  cases 

j  are  not  merely  formed  of  two  symmetricat  valves  united 
to  one  another  by  means  of  two  embracing  rings  which 

'  constitute  the  connecting  zone  or  girdle,  and  making 
to^pther  an  elegantly  carved  box  in  which  tlic  species 
may  be  reproduced,  but  showing  also  that  the  most  com- 

'  plete  structural  principles  arc  embodied  in  thdr  internal 
and  external  construction. 

These  are  certainly  not  complete  studies  ;  but  they  do 
exactly  what  the  zealous  amateur  wants  :  show  the 
paths  along  which  profitable  study  may  be  pursued. 

This  will  apply  with  even  greater  force  to  the  almost 
new  branch  of  diatom  work  done  in  re;,'ard  to  "secon- 
dary structure  '  m  tiie  siliceous  frustulc.    To  those  for 

I  whom  this  Introduction  could  be  alone  intended,  few 

I  things  eouid  have  a  larger  interest  than  this. 

The  nature  of  the  extremely  delicate  "  markings  "  of 
diatoms  has  been  so  zealously  pursued  by  aniatcur<i  .uul 
microscopists  generally,  that  it  has  brought  upon  them  the 
frequently  merited  reproach  of  "Diatomanlaes."  None  the 
less  it  will  be  by  the  study  of  the  perforations  and  physical 
constitution  of  the  siliceous  liusiules  that  we  ishall 
ultimately  obtain  a  true  knowledge  of  their  modes  of 
motion,  and  even  some  aspects  of  their  physiology,  it 

I  would  hardly  have  been  supposed  by  those  who  wholly 
neglect,  or  even  despise  the  study  of  the  "  marktnj,'s  "  cf 
diatoms  that  the  wonderful  "  secondary  structure  now 

j  demonstrated  ID  many  of  these  frustules  had  any  e.xist- 

I  cnce.  Itmaynow,  however,  be  uken  for  granted  that 
every  efficient  manipulator  possessed  of  a  good  micro" 
scope  has  demonstrated  that,        Co^ciii  -'di r/j/,  r'iV//- 

.  phalus  is  not  only  covered  on  its    valves  with  the 

'  beautiful  areoK-e  so  long  and  so  well  known,  but  that  * 
these  areola  are  in  their  turn  delicately  areolated.  The 

,  coarse  areolations  so  long  familiar  to  us  are  for  the  most 
part  .ipprovimately  circular  in  outline  ;  but  inside  these 

I  ts  a  most  delicately  perforated  membrane ;  and  that  this 

I  is  related  to  the  functions  of  the  diatom  there  can  be 
but  little  doubt. 

Again  it  may  be  staled  that  these  studies  are  incom- 
plete i  that  is  so ;  and,  moreover,  they  require  good  in* 
struments,  and  good  manipulation  of  them,  for  satisfactory 
results ;  but  we  believe  that  it  is  such  matters  that  the 
leisured  aniatcir  and  the  youn;:;  student  are  most  ilesiroiii 
of  knowing  in  order  to  find  suitable  hncs  for  ptofitable 
study. 

I  It  is  true  that  the  very  remarkable  work  of  Dr.  Fl^gel 
'  on  diatom  sections,  and  some  of  his  modes  of  operation 
are  referred  to,  bat  these  represent  a  far  hi^dier  and 
more  unusual  class  of  research.  The  most  elementary 
student  should  know  something  concerning  them,  and 
they  are  wisely  referred  to  in  this  volume  ;  but  they  do 
noi  compensate  for  the  absence  of  efficient  reference  to 
the  class  of  work  we  allude  to. 

The  movement  of  diatoms  receives  careful  treatment 
in  this  treatise;  we  believe,  nevertheless,  that  mete 
recent  results  might  with  profit  have  been  referred  to. 
The  subject  is  in  many  senses  one  of  the  most  difficult 
'  in  the  range  of  Biology.    The  three  principal  explana- 
I  tions,  vii.  endosmatic  and  exosmatic  currents,  the  pre- 
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sence  of  cilia,  and  the  existence  of  a  pseudopodic  extru- 
sion of  hyaline  protoplasm,  are  carefully  given.  The 
author  wisely  inclines  to  the  last.  It  is  ceruin  that  one 

of  the  results  of  the  use  of  npnthromalic  objectives  Jurini^ 
the  last  tiiree  at  iaur  years  ha^  been  Co  enable  us  to  de- 
monstrate that  not  only  are  there  perforations  in  the  sili- 
ceous tests  of  the  diatoms,  but  that  in  the  raph6  of  &ome 
Naviculae  and  kindred  forms, there  ts  a  "great"  per- 
foruion.  \vhit!i  r.ins  tiibc-!ike  from  the  apices  of  the 
fru&iule  to  the  central  nodute  ;  and  ibis  may  be  readily 
seen  to  lend  itself  to  the  pseudopodic  extrusion  and 
withdrawal  of  protoplasm ;  and  we  commend  the  study  of 
the  possibility  of  this  to  microscopists.  Deticate  stains 
may  be  used  that  will  not  immediately'  destroy  il>e  or- 
ganism, and  that  will  tend  to  make  the  "  hyaline  proto- 
plasm ''  at  least  more  manifest  Bnt  In  this  cenoectton 
the  work  of  Biitscbli  and  Latiterbom  cannot  be  neglected, 
Making  Pinnutaria  ttabilit  the  subject  of  research,  they 
specially  directed  attention  to  it;;  moiio  of  motion.  The  | 
motion  in  dia^ms  is  of  a  peculiar  kind,  being  frequently 
a  aeiles  of  jerks  which  carry  forward  the  frustnle  in  the 
direction  of  its  lenjjth,  and  often  carry  it  b:ii^k  alon^^  the 
same  path.  Vet  the  motion  may  be  smooth  ai>d 
equable. 

Biitschii  conceived  the  idea  of  placing  under  the  thin 
covering  glass,  laid  upon  the  top  of  the  water  in  which 

he  ^v.l^  mirroscopicilly  studying  the  Pinnul  tria,  a  minute 
drop  ut  iiiiiiaii  inL  This  in  its  ultimate  particles  is,  of 
course,  not  soluble.  Its  extremely  fine  granulatimi  was 
therefore  of  great  value,  for  by  means  of  the  enemoua 
moltitode  of  these  black  granules  he  affirms  that  he  was 
able  to  see  an  ejctremeh-  fine  thread,  which  was  directed 
backwards.  This,  he  contends,  was  a  protoplasmic 
filament,  but  so  fine,  and,  as  we  apprehend,  so  near  in 
its  refractive  index  to  that  of  water,  that  it  is  otherwise 
Invisible. 

This  filament,  it  is  stated,  is  formed  by  jerks,  and 
the  diatom  was  simultaneously  moved  in  the  opposite 
dinsctioa ;  while  at  times  the  filament  appears  to  be 
retracted. 

That  these  results  are  of  value,  there  can  be  no  doubt, 
and  they  Open  a  line  of  study  that  may  be  most  profit- 
able. 

Mr.  Mills  has  adepted  the  method  of  classification  for 

the  Diatomacc.c  which  for  the  present  niDv  f:iirly  be  ' 
considered  the  best  ;  but  we  can  but  fenenlly  hope  that 
.1  icrxs  of  detailed  discoveries  will  at  no  verj'  distant 
date  make  such  generalisation  possible  as  will  saper- 
indnce  a  great  simplification  in  this  direction. 

There  is  a  \-cry  useful  chapter  on  Mountitig^  Diatoms, 
and  some  ex'  Clilcnt  leaching  on  the  microscopic  ex- 
amination of  these  forms  ;  and  the  whole  is  rendered 
complete  by  a  chapter  that  will  greatly  aid  tbebeginneft 
on  *'  How  to  Photograph  Diatoms." 

We  welcome  this  book  ;  it  will  occupy  a  distinct  place 
in  the  literature  of  the  subject  in  our  lan^'aa^je  at  present, 
and  will,  we  hope,  make  the  way  for  a  greatly  enlarged 
and  amplified  second  edition.  There  is  much  to  praise 
in  the  volume,  and  what  we  have  endeavoured  to  point 
out  as  deficiencies  we  do  not  treat  as  defects.  The  sub- 
ject is  so  large  tluu  an  author  may  well  pause  and  wonder 
M  what  point  an  "  loDoduction  "  to  ntcb  a  stibfeet  should 
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halt  in  details.  But  wa  tilink  that  what  has  been  given 
will  open  the  way  for  very  much  more,  and  hope  that 
Mr.  Mills  may  be  called  upon  and  induced  to  provide  it 

\\'c  note  some  printer's  errors  in  the  bonk.  It  will 
suiiifc  tu  call  attention  to  page  6,  where  a  period  at  the 
end  of  the  second  line  destroys  the  sense ;  to  the  word 
'  rhizopodo  "  for  "rhisopodia  "  on  page  ij ;  to  the  wrong 
spelling  of  an  author's  name,  as  in  the  foot-note  on  page  5, 
and  to  a  reference  to  ''northern  mictOSCOptc "  for 
"  northern  microscopist  '  on  page  159.  D. 


THE  PROPAGATION  OF  ELECTRIC  ENERGY. 

Untersuihun^en  Uber  tiit  AusbrcHu/i^  dtr  Elcclrischem 
Kraft.  Von  Dr.  Heinrich  Herti,  Ppt,  395.  (Leipi^ : 
Johann  Barth.) 
A  DISCOVERER'S  own  account  of  his  work  is 
always  of  interest,  and  when  it  is  an  epoch- 
making  work  and  the  account  so  clear  and  well  d«sciil>ed 
as  to  be  intdligible  to  all,  it  deserves  the  most  cavefol 
attention,  and  should  be  studied  by  all  who  feel  any 
interest  in  the  subject.  Dr.  Hertz's  account  of  his  dis- 
covery of  the  prop.igation  of  electric  energy  is  eminently 
a  work  of  this  kind.  The  subject  is  of  immense  import- 
ance ;  the  work  described  is  of  the  Ughest  order  of  ex- 
pcrimcntat  ins-citigation  ;  the  results  attained  have 
coninbutcd  nioie  than  aay  otlier  tcceut  results  to 
revolutionise  the  view  taken  by  the  majority  of  scientific 
workers  as  to  the  nature  of  electromagnettc  actions.  It 
is  to  be  hoped  that  a  translation  of  this  account  of  one  of 
the  greatest  advances  in  our  knowledge  of  nature  will 
soon  be  in  the  hands  of  aU  who  care  to  learn  how  the 
functions  of  the  ether  have  been  raised  fnmt  Obscurity 
into  light,  from  being  in  the  opinion  of  maoy  a  plotts 
belief  to  be  the  momentous  question  of  the  hour.  Prof. 
Hertz  gives  in  his  introduction  an  interesting  account  of 
the  steps  by  which  Maxwell's  theory  luay  be  connected 
with  the  older  theories.  These  latter  supposed  action  at 
a  distance  pure  and  simply  and  postulated  two  fluids,  &c., 
&c.  They  neglected  the  intervening  medium.  The  second 
step  was  to  introduce  the  medium  as  performing  some 
function  when  it  was  a,  material  medium,  but  still  to 
retain  the  positive  and  negative  electricities  acting  across 
the  space  from  molecule  to  molecule.  This  was  practi- 
cally Mossotti's  theory  as  to  the  properties  of  the  dielectric 
founded  on  Foisson's  theory  of  magnetic  induction.  M. 
Poincar^  seems  to  have  got  to  about  this  stagey  or  per- 
haps a  little  farther.  The  third  stage  was  to  transfer  the 
molecular  action  to  the  ether,  but  still  to  considei  it  as 
due  to  electrical  lluidi  allracting  and  repelling  one 
another,  producing  the  etherial  stresses.  The  fourth 
stage  was  to  see  that  these  attractions  and  repulsions  of 
electrical  fluids  are  quite  superfluons,  and  to  attribute 
the  whole  phcnomcnnn  to  strcssCi  in  the  ether  set  up  by 
straining  a.  In  this  last  stage  there  is  no  room  for  an 
electrical  fluid  with  attracting  and  repelling  properties, 
and  accordiogly  it  is  sappmsed.  What  the  structure  of 
the  ether  may  be  which  is  strained,  and  thereby  dectro* 
magnetic  stresses  produced,  is  still  unknown,  and  conse- 
(^uently  the  nature  of  the  strain  is  unknown.  It  certainly 
differs  lirom  (he  oidiiuiy  straining  of  a  solid  in  tiro  iift- 
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portant  respects.    In  the  first  place,  the  mecliaiucal 
itcetaeB  we  proportional  to  the  squares  of  the  quantities  • 
Oini  represent  the  sttaiAS  i  and  in  the  second  place,  j 
they  depend  on  the  absolute  strain,  and  not  on  the 

relative  displacement  of  the  parts  of  the  inedimn.  ' 
Solid  Structures  can  be  invented  that  have  laws  of  this 
Und.  The  change  of  longitudinal  stress  in  tt  stretched 
string  is  proportional  to  the  square  of  the  transverse  dis- 
placement, ami,  if  the  ends  of  the  string  are  fixed,  this 
stress  depends  on  the  absoaite  value  of  the  di^^plai  ement. 
Upon  a  foundation  of  a  somewhat  similar  kind  a  theory 
as  to  the  structure  of  the  ether  being  like  a  solid  in  ten- 
sion nn\-  he  foi:n:ied,  which  gets  over  many  of  the  difli- 
culnes  uf  ibe  simple  elastic  solid  theory  of  the  ether. 
We  are,  however,  still  a  good  way  o'l  any  really  satis- 
factory theory  as  to  the  structure  of  the  ether,  but  the 
leading  idea  of  Maxwell's  theory,  that  electromagnetic 
attractions  and  rcpulsi'ins  are  due  to  ?ome  sort  of  strain 
in  the  ether,  is  the  direction  in  whicii  acicntitic  men  are 
at  present  seeking  for  a  dynamical  explanation  of  electro- 
nagoetisin  and  for  a  structure  of  the  ether.  Prof.  Hertz, 
however,  seems  content  to  look  upon  Maxwell's  theory 
as  the  series  of  Mawvell  s  c  luations.  This  is  h.irdlyfair. 
Maxwell  has  done  mucl>  more  than  produce  a  aeries  of 
equations  that  lepvesent  electromagnetic  actions.  Weber 
and  Clausius  went  very  close  to  that  without  revolution- 
ising our  ideas  as  to  the  nature  of  these  actions.  Any 
exposition  of  Maxwell's  theory  which  docs  not  clearly 
pu:  before  the  reader  thai  energy  is  stored  in  the  eihcr 
by  stresses  working  on  strains,  is  a  very  incomplete  re- 
[jresentation  of  Alaxwell's  theory.  The  bulk  of  Prof. 
Hertrs  work  is,  huu  evtr,  not  concerned  with  .my  theory, 
bnt  with  the  practical  study  of  electroni  i^'netic  pi  ip  v.;.!- 
tiOQ  along  conducting  wires  and  throughout  space.  This 
is  the  work  for  which  ProfHertz  is  so  justly  fcRums,and  on 
accn  int  .if  which  He: i;iap.  oscil'n'rors,  Hertzian  receivers, 
Hertzian  wA-a  havt-  hecoinc  m  the  few  years  since  J88S 
the  objects  of  universal  atirntion.  No  phy-i  al  experi- 
ments since  those  by  whicli  Joule  founded  the  theory  of 
the  conservation  of  energy  have  produced  as  great  an 
effect  on  science  as  ilie-e  c\pcriinents  here  describe.;  by 
their  author.  The  subject  is  brought  down  to  la>>i  year, 
and  the  experiments  of  others  are  mentioned  and  dis- 
cussed In  this  connection  it  may  be  worth  while  re- 
iiiaiking  tii.it  the  observation  that  the  waves  emitted  by 
a  Hertzian  oscilUtor  are  of  all  son-  of  wa v.  -tcn-th -  was 
clearly  stated  by  Prof.  Heru  himself  when  he  explained 
how  rapidly  they  died  out  For  what  is  a  rapidly  dying 
mit  nic;llati<>n  i\.  ept  n  Fo-irier  series  of  all  sorts  of  waves  ? 
There  is  consciiueniiy  no  esseiuial  difference  between 
these  two  statements.  The  first  states  more  than  tlie 
second,  for  it  explains  the  character  of  what  in  the  other 
statement  is  described  by  the  vague  term,  "all  sorts  of 
wave?  ■ 

The  whole  work  is  most  interesting,  and  well  dcicrvo 
the  best  attention  of  all  interested  in  the  greatest  scien- 
tific advance  of  the  last  quarter  of  the  nineteenth 
century,  a  century  that  has  seen  thermodynamics  i 
founded  by  Carnot  and  Clausius,  conservation  of  energy 
byjoule,  bacteriology  by  Pasteur,  the  origin  of  species 
1^  Darwin,  and  the  functions  of  the  ether  by  Faraday, 
Maxwell,  and  Her:r. 
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Ol/Ji  BOOK  SHELF. 

Helps  to  the  Stii,iy  of  tht  Bible.   By  Henry  Frowde. 
(London,  1893  J 

The  publisher  of  this  useful  volume  of  Helpt  Is  to  be 
congratulated  on  the  production  Of  a  work  which  is  far 
in  advance  of  any  other  book  of  the  same  kind  published 
in  England.    It  consists  of  six  parts,  which  comprise 

a  brief  history  of  the  Bible  and  its  most  ancient  versions, 
inc  I  lid  inj;  terse  rcm.Tiks  <in  its  canon  and  authi-nlirny  ; 
a  siiinniary  <if  tlie  contents  of  t':ie  books  of  the  <  'Id  and 
N'c\i  I'cstanicnts  ;  an  arronnt  of  the  Apocrv [)ha,  toiijcihcr 
\uiU  historical  and  chronological  notices  of  the  jicriod  ; 
a  series  of  chapters  on  llie  liistory, geography,  yeolt  i-\ , 
botany,  zoology  and  orniiholn^'y  of  the  coiiniry  if 
Palestir.r.  on  the  Jewish  Catend.^r,  w  e  j^hts,  i;ie.'.si.in.s, 
money  anl  time,  and  on  the  niusit  al  -.nstrumenis  of  the 
Hibic  ;  aiiii  a  concordance,  atl.is,  list  of  obsolete 
English  words,  '^lo-s.iry  cf  ai.iiqaiiics  and  customs,  &c., 
referred  to  in  the  liiblc.  l  iic  buok  represents  the  col- 
lected learning  o<  many  eminent  specialists  and  scholar;, 
arranged  in  a  handy  form  and  most  convenient  for 
reference.  The  evidence  relating  to  Bible  history  which 
may  be  derived  from  the  recently  established  sciences 
of  Asivriolojjy  and  Egyptology,  is  illustrated  by  a  series 
of  beautiful  plates,  which  cannot  fail  to  be  .appreciated 
by  every  thoughtful  reader  of  the  Bible,  and  arc  worth 
mote  for  purposes  of  explanauoa  than  many  disserta- 
tions could  ever  have  been,  in  the  first  plate  the 
connection  of  the  Hebrew  alphabet  with  the  hieratic 
writing  of  Egypt  is  shown,  and  from  this  we  are  led  to 
the  Latin  and  Creek  alphabets  and  to  the  Rosetta  and 
Mo.ibite  .Stones.  Facsimiles  of  the  oldest  Hebrew  and 
.Syriac  MSS.  of  the  Bible  are  next  given,  together  with 
specimens  of  the  text  of  the  V'aticanus,  Sinaiticus  and 
.Alexandrinus  codices.  The  funeral  customs  of  the 
Egypti.insare  explained  by  reproductions  from  bas-reliefs, 
papyri,  &c..  and  fioni  the  monuments  ol  Assyria  and 
Babylonia  .1  iar^-c  naniber  of  inipni-t;int  illustrations 
have  been  selected  to  throw  li^ht  i;pon  the  various 
occasions  upon  which  the  Israelite's  cimr  in  cuntactwith 
the  "great  king."'  The  busts  of  the  Roman  emperors 
referred  to  in  the  New  lestamcnt.  .and  the  Iciiiple  of 
Diann,  are  the  subicct-  of  tl-.e  plates  in<jerted  to  illuiirate 
the  New  Tcs-aiuent.  At  the  foot  o)  e.icli  plate  is  a 
brief  description,  which,  we  must  hope,  may  in  some 
cases  be  lengthened  in  future  editions  of  this  exoelknt 
book. 

Differential    Caleuliu  for   Bczinmrs.      By  Jgstph 

Edwards,  M.A.  (Macmillan  and  Co.,  iSqj.) 
jkjB,  EOWARDS  has  put  together  in  a  handy  form  for 
schoolboys  the  elementary  parts  of  his  large  treatise  on 
the  Diffeiential  Calculus.  The  subject  is  here  presented 
in  a  clear  and  interesting  manner  for  beginners,  and  it  is 
to  be  hoped  that  the  book  vrill  be  useful  in  leading  to  a 
more  general  study  of  this  indispensable  subject  than  has 
I  hitherto  been  customary  In  tlus  Country. 
'    Tiic  French  schoolboy  leams  the  dementary  ideas  «s 

part  of  his  Aluebra,  but  with  us  it  has  been  thouriit  ri|^t 
'  that  "  calculus  dwlging"  should  precede  the  Sltwyof  the 
!  calculus  itself,  under  a  mistaken  application  of  the  pro- 

i  x,t>rh  -Primipiis  ciiim  coi;nilis,  mtilto  fuiliusextrimain- 

iieometrical  applications  are  very  )udiciously  intro- 
duced at  an  early  staj^c,  bet  rufisidering  that  the  first 
differential  coefficient  invented  w.  s  for  the  expression  of 
a  Velocity,  these  applications  «<ia!d  be  rcndc-ted  more 
instructive  by  the  introdutlion  of  (he  noiicn  <  t  1  nr.e  as 
the  primarv  independent  v.nri.-.ble. 

But  "  this  is  Dynamics"  the  schooimaster  will  say,  and 
SO  must  be  kept  sepemte  by  a  sort  of  water-tight  bnik- 
head. 
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[October  5, 1893 


LETTERS  TO  THE  EDITOR. 

[79r  BUttr  Aret  §n>t  AM  klmulf  ntptmihU  pr  opbilmn  tx- 
pr*ttti  ty  u^n-etpDnJents,  HtUker  taa  he  undtrtakt 
t»  rttUl  il,  cr       c.'rrtfpoHd  toilh  ih*  WtUtTt  vf,  rtjttttd 

if*  mttiet  it  tai*M  tf  amwi^fmomf  ecmnHmita/imt,] 

The  Thieving  of  Assyrian  Antiquities. 

1.  Had  I  known  th.-it  .\(\rr  having  diuecteil  my  reply  to  the 
Mtide  entitled  "  Thicviti^'  uf  Assyrian  Antiquities,"  which 
appeared  in  N'Aii  r.K  oi  (he  io;h  ultimo,  yon  had  iptended  to 
add  further  objectionable  remarks  to  it,  I  slioilld  haW  Cetttillly 
declined  to  have  ba  i  it  pufjjislied. 

2.  You  8eem,  even  nuw,  id  ignore  the  jmli;-neiu  nf  il;!;  Iligli 
Conn  of  Justice  in  the  slander  ca.se  uf  "  Kauam  v.  Budge," 
atiil  V  il  li;',  er  your  own  venioaof  tlw  1(017  with  which  you 
have  bccQ  iupplied. 

J.  May  I  .islt  where  y  nj  have  f.iurnl  it  rfjjortiv.i  ahniil  tli«; 
evidence  of  the  liritish  l\[iisciim  act  <untaii'.  anJ  Sir  Henry 
Rawlinson's  deposition  rc(;:inl:n[;  the  ft.ijijnicnt'i  cA  the  n.a'ional 
collection?  If  you  have  uht.iincd  your  itiformation  irom  the 
Ulter's  deposition  that  mas  certainly  not  revealed  in  the  Press, 
wul  if  it  WM  supplied  you  by  men  who  had  no  business  to  do 
to,  thco  ki  faiinas  you  ooght  to  hm  qooted  the  other  parts  of 
the  cvidcaoc.  As  for  the  "  aeeoBntanl,"  no  paper  reported 
what  the  Priael{ial  LiiiniiaB  uranlAd  htm  10  say,  and  that  was 
for  ■  Very  good  rcuon,  bccaose  the  Judge  did  itol  consider  his 
evidence  of  any  u»e,  seeing  that  no  one  had  disputed  the 

iiurchase  by  the  authorities  of  the  British  Museum,  of  Baby- 
onian  anticjuitin;  before  I  began  my  researches  in  Southern 
McsopotamiA,  at  the  time  when  I  was  there  and  afterwards. 

4.  With  regard  to  the  cock-and-bull  story  about  the  hai- 
reliefs  which  are  atlet;ed  to  be  at  "  Comford  Hall,"  if  yuu  had 
sa^d  in  your  article,  above  referred  to,  that  they  im  ;  ^-Z  in  n 
I'tivate  house  in  Englaitd,  insltaJ  cj  aatTting  t'-:,y  :  ,• 
f  ' !aini\i  /y  piir<iijic,  I  would  have  surprised  you  with  f  jrihcr 
revelations  that  such  "slabs"  do  exist  in  other  h(jjsi:>  in  V.'\g- 
land  and  in  dilTerent  parts  of  Europe  and  Ann-ricn.  Kvf-n  li;i!f 
of  the  sculptures  I  liail  .li^covL-ic-d  in  Assur-Scni  jliI'^  pai.icc  in 
1S53,  belonginjj  !<^:timalf'.y  to  the  national  collection,  have 
been  s(|uaadeKd,  tod  part  of  Ihom  tro  now  ia  the  bottom  of 
the  Tigris. 

f.  As  yon  mooi  to  haveallowtd  yonrscif  to  be  imposed  upon  by 
Mnlicioat  nun  «4|o  ai*  not  brave  enough  to  put  their  names  to 
the  infeimalioii  with  which  they  have  tttppHed  you,  I  must  now 
cioM  my  corfespoodeiice, «•  it  seeou  to  me  that  your  journal 
U  not  a  pnper  channel  through  which  justice  can  be  obtained. 

H.  Rassam. 

6,  Gloucester  walk,  Kcrinin^lnn,  W.   Spptcinbcr  33. 

(TiiK  above  letter  calls  for  .some  additional  "rcmaiks."  We 
trust  Mr.  Katiam  Will  find  them  lew  "obticetionaUe"  than  the 

former  ones. 

I.  The  ditiection  to  which  reference  is  made  consisted  only 
of  oinisMoiw  of  per>«ual  attacks,  not  even  courteously  worded, 
whkh  moceovcf  had  aothhig  to  do  with  the  qtiatiea  of  Import' 
nan  to  thn  pnhlie. 

a.  Mr.  Raammia  not  happy  hem  tn  ht<  <tx{ n- ^ioas.  No- 
thing was  slated  in  oar  amde  whidi  was  not  openly  stated  in 
CovTt. 

3«  He  it  still  lets  happy  here.  In  hti  last  letter  he  wished 
to  make  oar  readers  believe  that  Sir  H.  Kawlinsoa's  opinion  on 
the  "rabbifh  '  Mr.  Kassam  had  lent  home  was  not  stated  in 

Court,  and  had  been  obtained  by  us  in  some  im;  roptrr  way  from 
the  lirilish  .Museum.  In  our  " objectionable;  iL-in«k«"  we 
charitsbh'  "'.t'JrLTP'''*  i  '^it  he  had  f^r.^tteK  Sir  II.  kawlinson's 
dcp'J>itii.''i  c.iLi'aintn,;  thi,  i]|.iniiin  « icul  irj  (_'.iuri  It  now 
»eem«  Ih.f  Mr.  I..»^--;im  liirl  n  .t  f;jr;;.ittcn  i;  in  the  least. 

With  i  ot;.iril  to  tilt;  .iLcount.-int  ,  the  counsel  for  the  defendant 
did  say  wliil  the atcosinlaut  v^3s  to  rvi-,  and  the  Editor  docs 
not  see  wli^t  the  I'rinciii.il  LiSmn.in  h.nl  [  >  tlu  w  iih  it. 

4.  Why  dr>e^  Mr  k:l■,^-Kll  t.i  thi,-  t(...i!i1i;  l  i  nu  .  I'.i  .tL-  its  by 
wrr.;ii;.;  ' '  C' rii  "  in-lc^-l  <i|  "  Cinf-ird,  "  .im !  t hcii  t.  >  ;>::t  h.. 
misciiiutali^u  in  iiivcitcd  tomoiuis  .'  The  "ilccyi.t  ii  c.iii^  ;u'id 
bull,"  which  we  tool,  from  one  edition  of  Murray's  Guide  is  re- 
peated in  more  detail  in  a  later  one,  and  even  the  name  of  the 
donor  n  nentimiad.  Sir  A.  H.  JLayaid. 

Thtmeee  "Kselatiaaa*'  Hr.  Raasanean  supply  ;  the  more  he 
can  show  that  property  "beloocing  utilimtm  (the  itati<£s  are 
Ur,  Rassam's)  to  the  natin^ri  €oUection'*hatbteasqmaodcred ; 

MO. 


1249, 


natin^ri  noUection  "  hai  b« 


tlic  mo.-c  rcas'in  there  it  for  the  inquiry  to  which  «<•  hive 

ptiir.e  1. 

5.  Requires  no  comment  except  that  not  a  single  inaccuracy 
on  oar  part  hat  been  ealaUisbed.— Ed.  NawkbJ 


Veetora  and  Qoaiemlooa. 

I  wi-H  to  make  some  observations  in  reply  to  the  letter  of 
Prof  Knott  which  appeared  in  Natukk  (June  15,  p.  148). 
For  niv  (tart  I  have  nowhtio coodenHMd  tbevetcm  of  Hamil- 
ton .mil  Tait  as  "onoatttral**  and  "weak";  on  iheeontra^-, 
1  have  always  apdten  of  it  with  respect  and  admiration.  Tw 
appreciate  tu  value  and  high  place  in  analysis  it  u  not  nec«s. 
sary  t  j  be  blind  to  its  imperfections  and  limitations.  .\s  to 
whether  my  work  is  mere  innovation  and  a  recasting  of  qua- 
tenaion  investigatioos,  I  leave  to  the  judgment  of  those  who 
read  my  papers.  I  with  merely  to  remark  that  Prof.  Knott 
says  nothing  about  exponentials,  and  that  he  has  not  pointed 
out  what  quaternion  investigations  are  recast  in  my  paper  on 
"  The  Fundamental  Theorems  of  An-ilysis  Gcner.tlitc  t  for 
Space."  It  is  the  duly  uf  a  critic  10  statu  c  jrrectly  full^' 
the  piinciples  which  he  criticises. ;  this  has  not  been  <! me  ;  t:iy 
position  has  been  nu.'Nrci're^cnted.  It  may  aid  the  L-ticnf.lic 
discussion  of  this  matter  if  I  »tate  brieny  the  principal  posiiioui 
I  have  taken,  and  the  replies  that  have  Inten  given. 

I  have  said  that  the  qaatcrnion  nui.itiun  can  be  improved. 
.\s  le^.arJ!.  tn^t.ilion,  Hamilton  hin;*clf  an  innovatrir,  .-ir.  j 
in  his  w  i:tin;:i  he-  aijuiogises  for  the  uilra-Juc:ion  of  the  iirange 
symlx)U  S,  \  ,  1,  K,  U,  I,  &c.  My  aim  has  been  to  generalise 
as  much  pu»j>ible  the  notation  of  ordinary  analysis,  as  it  is 
desirable  to  have  one  harmonious  algebra,  with  easy  iransitioa 
from  line  algebra  to  plane  algebra,  and  from  plane  algebra  to 
space  algebra.  Prof.  Tait  himself  has  said  in  one  of  the  fwc- 
facettohutfeattiethatatevotttllnnla  tlw  matter  of  netatioa 
inua  ultimately  eome  |  bat  I  Infer  from  the  eestacy  of  his  ad- 
miration,  that  PtoC  Knott  considers  it  part  of  the  otiehul 
brightness  of  the  Archangel. 

I  have  .said  that  the  quaternion  definitions  are  not  all  that  can 
be  wished  for;  I  have  pointed  out  what  appear  to  be  defects, 
and  I  have  attempted  to  remove  them.  According  to  Prof. 
Knott,  "the  quaternion  originally  defined  as  the  quotient  of 
two  vectors,  can  also  be  represented  as  thc  product  of  two  qnad- 
rnnt.-il  versors. "  I  reply  thst  wh«t  i>s  wanted  is  not  an  oriEinsl 
or  temporary  detiiiiti  Hi  <if  "  juiterni  in, "  but  one  ih.it  wiLl 
stand  throughout  ;  that  tn  stiaKS>  wo  have  .-s  quotient  ol  two 
vectors  which  is  not  a  quaternion,  1  ut  .a  Ij  a  l  ;  that  we  do  not 
a-ik  for  a  representation,  bw!  a  detJijiUun  ;  and  that  the  repre- 
senlalion  m  iicatr  i  inv.ilvti  the-  :'ieaofa  versor,  which,  Icavi::..; 
out  .T  mete  uiuiiipi.er,  ia  liic  vttiy  thing  to  be  defined,  i  unher, 
the  following  questions  may  lie  asked:  If  by  a  quaternion  is 
meant  the  quotient  of  two  vectors,  how  can  the  product  of  two 
vectors  be  a  <iuaternion We  haVC  also  the  SiCe  diStinctMn 
that  a  quatcmton  may  be  reprcacnted  fay  the  pvodnct,  but  not 
by  ilie  quotient,  of  two  qaadnntat  TOSon.  It  is  oettaln  thai 
the  product  awl  the  quotient  of  two  qeadnmtal  verson  aw 
qaantitiesof  the  same  kind  ;  if  the  one  is  a  quaternion,  SO  is 
the  other. 

I  have  said  Ihil  some  of  the  fnodamental  principles  of  qua- 
ternion'; require  to  Im  corrected,  especially  the  one  which 
identifies  verson  with  vectors.  ]  have  said  that  if  a  denote  a 
unit-vector,  then  a-  —  I,  Dot  s  -  I.  It  is  not  a  bare  assertion 
that  "to  my  mind  "  it  appears  so  ;  a  reason  i>  ijivcn.  Let  a 
body  of  niasr,  m,  have  at  any  Siruc  a  line.ar  vc!  cjty  whon: 
rttctangular  components  arc  a  along  the  nl  •■.  '  .along  and 
.  along  k  ;  the  kinetic  energy  of  the  boiy  m  :  ••  ;/  /y  +  d-j-, 
that  15,  K'H  (ii'  -i-      •  f"),  not  as  qualerni<>tii.itai  wi  ul  !  have  1:, 


■Ti[a'-  -i-  f>-  +  4-).    The  convention  involved  is 


ih.it 


vjides  the  wh"le  of  analysis,  ntiniely.  that  the  pro  lucl  ul  iwo 
I  nc  .  ii.ntii^  thr  -;)me  directi'.'O  i-  ji  i.-itivr-,  whih-  tin  product  of 
Imo  having  opposite  directions  is  negative.    At  kinetic 
energy ;is  a  squarej  the  two  lines  amst  always  have  the  same 

direction. 

r  have  said  that  If  «*  denote  a  quadranla)  vennr,  that 

—  i|  and  that  Hamilton's  rules  apply  to  vcnoi^ 
not  to  vcetws.  Panf.  Knott  says  that  I  advocate  a  sntcn 
whiA  loses  the  aandative  priodpte  and  gaina  nothing  mit  a 
positive  slen  and  an  undesirable  eomplcally  in  transfifirming  Iqr 
permutations.  Renders  of  NATtf as  will  be  surptiicd  t«  lean 
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that  1  «dvo&ite  nothing  of  the  »on.  What  1  <lo  advocate  is  to 
treat  vectors  as  vectors,  and  vcrsors  as  vcrM.rs.  .ir..:l  I  show  that 
the  products  of  vi>r«vt<  differ  es^fn'inlly  from  th<-  pr-T-duf!^  aT 
vectors  in  ih.T.  ihc  .-isboci ilive  ni!';  np[4ics  ■■>  the  former,  but 
not  !:i  tlic  la'.iL-r.  I't  if,  Raott  ju'.;ilif'i  ihe  irfitiiient  of  <juai!- 
ranl.il  vurvor^.  ;i .  VL-cl'irs,  bciMim-  ihty  nre  c  jiniioundL'i;  accord- 
ing to  the  tJaraUcitujram  law.  I:  is  Hue  tlia;  tlic  cuiaponents  of 
a  quadrantal  versor  are  so  compounded,  because  every  versor 
lovolves  an  axis  ;  but  the  minus  comes  in,  not  on  account  of  the 
aiis,  iwt  an  aeeoiiBtof  tbe  ngte  of  the  venor,  the  veiy  element 
whiclk  cUIEeMittieiet  it  frma  a  ««cior. 

I  h»««  wid  thitt  V*  »  'f--  +  5  +  f  '.  i(  Bore  conrittent  witli 

ax-    ay  di- 

raa]|ii9th»tv*e-f  '  +  ;      '  ),  nod Ibaveranariiedtbat 

in  works  on  mathematical  physics,  even  in  Kelvin  and  Tail's 
"Natural  Philosophy,"  the  minus  was  dropped.  A  sign  that 
can  be  »o  reedily  aropped  has  probihly  got  no  good  leuoo  for 
it*  appcaimnee.  In  reply.  Prof.  Knott  says  thet  "whwiT-: 
ocean  m  oidinij  non-quaieniioa  «a>lnH^  it  h  «ed  in  the 
MBM  of  Iho  t*nt»r,  for  oal^  aa  ihcIi  cm  it  eoaae  la.**  This  ex- 
planation does  not  explain  ;  for  "  the  name  ttmvr  is  opplied  to 
(he  posUit  t  number  which  represents  the  length  of  a  line  " 
("  Hamilton's  Elements,"  p.  164).  Now  the  ordinary  analysis 
is  nut  limited  to  signless  quantities,  but  embraces  quantities 
which  may  be  f>ositive  or  negative.  Why  then  is  the  minus 
dropped  in  an  analysis  where  sign  it  essential  ?  I  asked  for 
a  proof  of  the  principle  that  v'vui'i  -  v-u  ;  it  is  replied  that 
"  in  iLiatemions  there  is  no  «lu«i>t  wh,a;evef."  Are  we  per- 
mitted, Ihcn,  (A  fJouht  it  as  n  iruth  in  orilinaty  nnalytis,  being 
true  only  in  qu.T.cmions  If  i;  u  .•>  matter  of  convention,  no 
one  desires  two  t:OQiradictory  systems  of  anaiviis;  if  it  is  a 
matter  of  truth  ,  it  caiuwt  b«  tmo  **ia  qittteniioda"  and  not 
in  ordinary  analysis. 

I  have  s-i:>l  that  the  rule  ij  =  £  expresses  what  i>  true  in 
space  cif  tbi<.e  dimensions.  Prof.  Knott  asks  :  "  If  a  victor 
cannot  be  a  versor  in  product  conibm.itians,  what  is  the  sij:nili- 
cation  of  Ihc  equation  ij  =  I "  Let  us  lirst  of  all  remove  every 
ambignlqr  from  the  equation.  We  have  then  in  all  three 
OMs  I  6nt,  I  MdJ  botb  >^uadnualat  venon ;  sccondi  i  a  venor 
and  /  a  wdor  »  thifdt  i  and  /  holh  vaeton.  To  diitiaKnish 
bolwcon  aqvadrHitil  «cn«r  ud  n  vcotor,  let  tho  fomm  be 

r  m    m  w 

denoted  by  i~.  Then  i*  J'^  -  i'  neans  the  forward  order 
being  taken*  that  a  qaadraat  conad  1  fbUowod  bj  «  qodiaat 
fonnd  J  h  eqnhnlent  to  a  qnadnmt  round  the  opposite  of  Jt. 

w 

Again,  t  'y  silneans  that  the  vector  /,  when  turned  through  a 
quatlian!  round  1  coincides  with  '.  Kinally,  //means  the  unit 
of  ilircc'.e  l  ,^r<ra  which  has  t  for  bast  and y  for  .iliil<ii!(  ;  for 
s-iine  (  urposcs  it  may  be  represented  by  t  on  the  jirinciplc  that 
the  ails  (if  a  plane  may  be  specified  by  tbe  nvi^  which  it  wants ; 
but  at  p.  92  of  "The  Principles  of  the  Algebra  of  riiy-.ic-»,"  ! 
have  shown  ihat  the  sevrtal  types  of  products  ofvecior.s  niay  be 
formetl  indepcndenily  of  that  principle.  Prof  Knutt  '■t.iics  ihxl 
he  faiK  to  see  wh.ii  physical  con^iileralions  have  to  do  with 
mathemaucs  of  the  fotirth  dimension.  It  is  i-vi.',cnt.  h  i*ever, 
that  his  perception  canno:  be  taken  a.s  a  ciitciiun  of  '.ruth,  for 
every  type  of  product  of  four  vectors  is  geometric;.] ly  real 
excepting  the  one  which  iupposca  then  all  independent  of  one 
another. 

1  have  Mid  that  the  tales  Car  dURmatiaiioa  aw  awdi  liapli- 
fiedsirhMi  wtoisaBdwnonai*  natceBfomded.  In  proof  of 
this  I  invite  eompatisoD. 

(  have  said  that  the  principles  of  qaatemion*  can  be  Rreailj 
extended.  In  papefawall  he  mind  for  the  first  time  the 
extension  of  ipaeeanuf^  taksiBarithniic  spirals  and  to  hyper- 
bolic trigonometry.  The  eoaaccthn  of  the  latter  with  non- 
euclidean  geometry  is  also  pointed  on*.  As  further  evidence  of 
the  fruilfulness  of  my  notation  and  principles  I  may  mention 
that  I  have  just  read  before  the  Mathematical  Congress  assembled 
at  Chicago  two  papers — one  on  "The  fJefinitions  of  the  Trigo- 
nometric Functions,"  the  other  on  "The  Principles  of  Elliptic 
and  Hyperbolic  .■Vnt1y«i<i."  These  papers  give  the  tiigono- 
inclr)'  ...f  the  elliptm  irni  liyperbi) jc  surfaces. 

.■V<i  ie>;.»rils  I'rnf.  Knn!!'.,  cl  jiinf;  quotalinn  from  "  P.ir.v.lise 
L'->.t,"  1  I'ecl  like  ibe  Sciiinr  \VtanL;ler  A'hu,  liav^UL;  rca.  1 1  h :M.igh 
the  poem,  remarked  that  it  was  all  very  pretty,  but  he  didn't 
qeiteieewlMtit  pnmd.  I  deae  with  a  qnolatioa  which  is 


frr-rn      j;  nd  a  bo(ik,  and  possesses  more  logical  force:  "Ye 
kn  ivv  thcri)  hy  their  frUit--.     I>o  men  c^thtr  grapes  of 
thorns,  or  figs  of  thistles  i "        AlexanPKR  Macfaklane. 
Chia^,  IIL,  Angest  aSk 

AetrOnonlcnl  Photography. 

The  letter  from  Lord  Raylei^h  in  your  issue  of  .Vu(;ust  24, 
on  -he  iubjcct  of  "Astronomical  I'hutography,"  will,  it  is  to 
be  hoped,  elicit  some  information  from  photographic  experts. 

Meanwhile,  accepting  what  Lord  Rayleign  says  as  to  the 
present  poanhilitiae  la  the  preparation  of  plates,  I  fail  to  see 
where  any  eantiderahle  eaviog  is  to  be  effected  in  the  cost  of  the 


appaiatn^  as  he  appears  to  suggest. 
For  astronomical  photogi 


photography  a  pair  of  telescopes  are  re- 
quired. The  larger  of  these  is  employed  to  lake  the  photo- 
graphs, and  the  smaller  acts  as  a'guider.  Supposing  that  plates 
could  be  obtained  which  were  acted  upon  by  visual  rays,  while 
comparatively  insensible  to  the  violet  and  ultra  vinlet  light, 
this  would  simply  mean  that  both  the  objectives  would  have  to 
be  made  vinally  perfect,  instead  of  having  one  of  them  as  here- 
tofore corrected  for  violet  and  ultra-violet  !i'.;ht.  A  photo- 
graphic iiS|Cctive  is  no  more  costly  than  a  visual  one  of  the  same 
I  aperture  :  and  as  to  mounting  clockwork  and  tiome,  there  cf  iH 
be  no  I'.iffcrence  in  expense. 

Of  i;our>e,  if  the  necessity  for  a  se.iaralc  quifiinfj  telescope 
I  could  lie  avoided  hy  the  adoption  of  Li::d  Ray>it;h's  tugges- 
'  tioo,  lliere  would  in  general  be  some  saving  of  expense  ;  it 
'  should,  however,  he  noted,  that  even  when  reflec'ou  are  cm- 
'  ployed  fo(  taking  the  photugrapbi,  it  has  not  been  always  found 
desirable  to  dispense  with  the  guiding  teleKO}>e,  thoagb  in  this 
;  case,  of  course,  the  question  as  to  the  oaiure  of  the  plates 
ciuinot  »ri*e  at  alL 

In  the  partienlar  Imtanca  of  the  iaahnmeal  now  proposed  for 
Cambridge,  the  gniding  teicecMe  u  already  to  band  in  the 
shape  of  the  present  Northnraberland  insirament. 

It  is  certainly  easier  to  test  the  qualities  of  an  objective  eor< 
retted  for  visual  rays  than  for  photographic  rays  (if  I  loajr  Still 
use  language  which  Lord  Rayleigh  has  pointed  ontas  iaoofftet). 
On  this  account  it  would,  therefore,  be  desirable  tO  have  plaice 
such  as  he  refers  to,  rendered  available  for  aslronomen engaged 
in  photographic  work.  KoBiiT  S.  Ball. 

Observatory,  Cambridge  September  la. 

P.S.— Sir  Gabriel  Stokes,  after  reading  the  above,  writes : 

"I  would  ask  whether  in  an  orthochromatic  plate  the  btneand 
^let  are  impressed  more  feebly  than  the  rays  whidi  are 
visnally  the  brightest.  It  may  be  so^  bat  I  do  not  bappcn  to 
know  whMhcff  it  is." 


The  ConstcllaUuna  oi  tbe  Far  E  iSt. 

With  regard  to  the  jestions  a.sUed  by  "  M.  .\.  i;  "  aiiout  the 
;;rouping  f»f  stars  into  constellation?  (NaT'-'KP,  \ui;ust  17'i|  I 
venture  to  answer  the  last  two,  which  the  limited  knowledge 
of  an  t)riental  may  partly  nicel,  hoping  thereby  to  interest 
some  of  your  teader.i. 

I  do  not  consider  that  e.ach  raco  nccf ^.iarily  relies  on  its 
(iwnplaii  in  the  fahrication  of  constellations.  The  Coresnsand 
Aaanicsc  are  said  (o  be  Hill  adheiiug  to  the  Chinese  system, 
and  till  lately  the  Japanese  were  doing  so.  It  is  strange  to  tind 
the  latter,  replete  with  so  peculiar  mythology,  on  which  the 
national  claim  for  high  ancestiy  reels*  poesewing  vesy  few 
veraacalar  consteUatians. 

Undoobtedly  the  Chinese  oiMni  if  of  peenliar  aipoet.  A 
name  is  given  to  a  "  Seat,"  wBleh  ts  sometimes  a  single  tm,  hnt 
in  general  a  group  of  stars,  varying  in  number  from  two  tn 
twenty  or  thirty;  and  in  one  gioup,  the  Imperial  Body* 
gnaids,  they  amount  to  forty-live.  Occasionally  the  same  stars 
are  at  once  named  collectivdy  and  individually  :  ihm.  tbe  fin: 
seven  stars  of  Ursa  Major  are  grouped  into  i  ch  tau  or  the 
North  Ladle,  of  which  the  scoop  consi-ts  of  Shi:  a.  Sioen  B, 
Ki  y,  and  Kiuen  S.  .md  the  handle  of  S  ah  han^;  *,  Kai-yang  f, 
and  Yau-Kwang  >;.  NVith  folaris  .r,  the  scntre,  the  heavens 
are  radiantly  divided  into  the  Iwenlytlcht  "Inns"  of  unequal 
breadih»,  each  division  being  denominaie  1  afier  its  typical  con- 
stellation, beside*  enclosing  numerous  ^c  .ls  mijoi  Imate  to  the 
latter. 

The  fundnmental  idea  of  the  plan  is  cni(jmatically  expressed 
thns  t  " Siag  (the  star)  is  Tstng  (the  spirit)."  IiasolutioB  cia* 
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(lo)  OocajMtioiM,  t.g.  thfl  ftfiner,  weaviDg  woman. 
(It)  BaUdlflga  and  OeputmenU,  t.^,,  the  castle,  granary, 
kitchen. 

(IS)  InpleiMMib  Flmltufe,fte,  riif.  the  locli,dnioit  bell, 
bsdi  ■Mpi 

(13)  Tillet  and  Ottetak^        the  fandatoif,  mMilenr 

generati. 

(14)  Hcroe*,  <.s(,  YvfA,  TMtt-fu. 

(1 5)  rhiloiophicalandTheolotjical  Notionj,  r^'.  ]iu»iiivtneit, 
viitue,  prodij^y,  falet,  fortune,  vrroiiK.  &c. 

Ai  far  f  ci»uld  ex|X>und,  fhr  system  implii*!  eefiaio  pecu- 
liaritiei.  l  ir-t,  it  preserves  iutm-  ah^ir.-jLt  not^in^,  thus  point- 
ing the  UHy  tuwaril<  invcitigatiuns  on  the  early  ClimcM  tpecu- 
l.ttion'^.  ^Seconl^l)■,  portions  of  the  system  teverally  harmunise 
with  the  conditions  of  the  <.,'l>ioc»e  social  sy^ten.  thai  existed  for 
many  cciiluriei  before  tbi-  i  i.wi  dI  ihi-  ll.ui  clyn.isiy  i,./  .i 
ti.t;. ),  wlieii  it  >cfms  certiiii)  ihat  the  iiumeiiclsti^ic  ^v.l^  ucll- 
ni(;h  finislied.  In  the  third  place,  I  may  mention  tt.it  altci 
careful  revisions  of  the  whole  list  coniainini;  moTc  than  il>rcc 
hundred  Mmt  of  the  Seals.  1  have  found  but  two  that  have  had 
KUf  rtfeteiiM  to  th« Ma.  vi.-.,  "  Smih  Sea"  aiid  "  bast  Sea," 
the  ratbtr  VDKH  wuUmt  q\\  u>^^i;  mdicatlaK  mow  ai>ci«ii- 
iMd  l«#f  (torict  5  toA  wt  ■  " 
IHUncA  f'f  ttv-iriric  ticinp;i' 
Thi*  fai-l  Lc^itulily 

cndhiorCMacM^'"' 

1  da  oat  kiioi* 
IndUiw  of  the  pi 
made  om  of  their 
thetwanqr^lahtdl 
liouaadtbeirH^ 

NO.  W 


ai  Cciut,  Qj||pbinu«,  and  CaiMtt, 


tinui"^  :  *'  !h  body  s^rows  on  the  c3rt';i,  an'i  rv  s\i\-.\\  n  loiected  | 
in  the  li'javcn    '    (J'jri>r  ju^.Titly,  vac       wijfldly  fic's  and  act*  • 
tha;  have  occupied  the  Chinese  atlculion,  not  ex>:epting  some 
now  quite  foi^'iiict:,  remind  us  of  their  past  existence  iy 
means  of  the  iiiclUr  and  constellar  names  fashioned  after  ihem  . 
from  fancied  resemblances  or  analogies.  ' 

How  closely  this  association  of  the  heavenly  and  worldly  . 
phenomena  was  made,  a  few  examples  will  suffice  torito*;  Tlw 
Bow-aad-Arrow,  though  apparently  separate,  ioratid  bat  OM 

tnmpi  bccanaean  afchercosldpcrfarm  well  wtthmt  a«aaiiMant ; 
■t,  tm  aceomt  of  the  nippoMd  tmpoailWIiiv  of  oiw'«  poBnd- 
ing,  wilhx)u:  an  attendant  to  the  mortar,  the  Mortar  was  distinct 
from  the  I'citle.  Imilatini;  the  civil  institutions  of  old  times, 
Polaris,  entitled  the  Emperor  of  Emperors,  and  \\.-  Empress, 
lapcrial  Heir,  Ac,  constitute  "Cht-wi  Palace,  '  with  ih  riy- 
two  subservient  Seats,  mostly  named  after  officials.  Besides, 
the  foar  *'  Imperial  Tlironcs  are  established,  one  of  which  ii 
surrounded  with  seventeen  dependents,  chiefly  wirh  the  n!iTiie<. 
of  court -buildings  in  "  Tal-wi  Palace,"  »h.lc  the  o  liri,  Is', 
the  "Cele-stinI  Emporium"  has  in  sevt-m.-i-r.  sitljc  naiiieU 
after  priivi:',.'es,  market  buildings,  and  mca^Lir'j-. 

For  contrivini;  the  applications  of  the  y\xn,  tlir  following 
methods  seem  t  j  hive  lic  jti  uiiscrn-J  ; 

(1)  Number,  e.^.  the  Five  Princes,  Four  Councillors. 

2  1  Magputnlc, the  Sqain  O^Mala,  ici  apart  bom  the 

(3)  Form,  t^.  the  Canepj,  Cdcitfad  Con,  Aieeadiag  Sec' 

penu 

U)  Malio*  of  poaltions,  t.g.  the  Peep  Water,  Celestial 
Hodt,  andCdtitlll  Pier,  entirely  and  partly  in,  and  along  the 
Celestial  River  (the  milky  ,  way). 

<5)  Dlrcctioo  of  the  Compass,       the  South  GBte,'Norlh 

role. 

(6)  Colour,  r..^.  ExcrementniB. 

The  objects  and  attribute*  retorted  to  for  modeUing  the  Maf* 
and  constellations  may  be  classified  aa  follows  i— 

(t)  Heavenly  Bodies,  r.^.  the  sun,  moon,  milkv-way. 

(2)  Meteorological  phenomena,  r./.  thunder  and  lightning. 

(3)  Topngr.iphiea!  Divi.>ions,  f.^.   the  field,  tumuli,    i  ail>, 
pond. 

<4)  Civil  Divisions,  t.^;.  Tssn  '■x  pfovinci-i,  Chanjj  slia  (a 
shire). 

(5)  Animals,  (.<•.  the  dog,  wolf,  fowl,  fish,  snapping-turtle. 
(6;  A^jriLiihur.^l  Products,  e.^.  br.in,  liav,  gOVfd|< 
(7>  I'aris  of  Hody,       the  lungue,  pcnts. 

(8)  Hoaao  Aetuiaa,  t.g,  the  07,  wcep^ 
ment, 

(9)  Faatily  XefatlfaMKs  t^,  the  aoiit  giandiea,  idelt,  old 


to 


writings  of  the  North.    The  equality  of  number  of  the  dit-isioc* 
in  the  Chinese  and  Indian  systems  is  sirrKing  ;  but  evidence 
favours  the  belief  in  their  sporadic  growths  and  anaSo^tio-^ 
vcl:-j{iuient.    The  Chiticsr  records  of  the  typical  o-.ns'r! i.»  •::>  > 
dale  latilief  iwc^  than  the  epoch  of  their  intercourse  w.ih.  ti.s 
Indians  :  in  fad,  the  Indian  constellation',  as  is  obvious  froas 
their  mythic  apotheoses  and  the  article  ul  sacrihce,  iacluritng 
soch  abomioaiioa  to  the  Buddhist  as  bh>D>l  and  bifdVfi«*lt. 
are  eswMUIIy  of  Braluoaakal  type,  and  ihas  maim 
priaritj  in  cnaienee  to  the  event  of  the  Saddhiit  niHioc 
Chhia,  whldi  maiha  the  eia  of  the  ameal  acgaamtannp  of 
two  nations. 

When  we  see  ia  the  old  ChhMse  works  on  Indian  nag 
ih>>4«  of  the  Indian  typical  coiutellaiions,  such  as  RitratJi, 
Kamphilla,  &c.,  not  literally  interpreted,  but  merely  iileetifi«(t 
with  those  of  the  Chinese,  such  as  Shit  Faaf,  &c,  cvciy  two 
divisions  of  corresponding  order  ieea  to  have  ittd  emisAts 
almost  coinciding  in  the  two  systems. 

Twan  Chin-»hi  i^-iVi-a  800  a.i>.),  a  Uncic  l  imy.  :n 
"  Mv^ccllinies "  hat  left  us  an  txrr^c:  \t<\m  Imliin  rtrcofiiLs, 
rr,;l^l(:^r^;  the  objects  with  which  th'J  IndiiHb  u*i:>l  t  )  a»  ciat<s 
the  forms  of  some  typical  constellations  oi  their  ow  n.  i  if  the 
Chinese  typical  constellations,  the  original  tcf mMancoi  »t 
analogies  can  still  b*  (raced,  through  thfir names  and  ch.ira.:  ei  *. 
with  the  help  of  the  descriptive  remarks  In  c.iscs  01  difficulty. 
Replying  upon  these  aiiUioiiuei,  I  will  now  protectl  to  toiui^aie 
the  citi  i  o I  jects  of  alleged  resemblances  or  analogies,  in  order 
to  sec  u  iic-i  her  and  bow  the  fancies  of  the  two  nation  converge 
into  or  diverge  from  one  another,  la  the  eWahMaheient  of  oae 
most  conspicuous,  and  tbenoa  tjrpleal  eaaileUatiiNi,  oit  of  the 
«aia  teatteKd  ever  a  diviaioa  aimoit  identleal  in  the 
tyitemi. 


CbiiHse 


Rcfluuk*. 


Obicci*  of  lodiaa  (aocy. 


Niu(Tiiiiru>) 
Widhi:  lull. 

Lid  (Uk  Wa;o«). 


4.  W*4(ihs.StomachX 


5.        (ihc   Ham  of 

e.  Ki  (the  Winnowing 
Cut). 

V.  TiinR<«h«W«ll)L 
i  KwaiOlwinwetiM).  | 


Cu^tvcd.  wslIi  a  tip  ^Dt. 
like  l1l««illciw(t«i||>). 
''Ill  ChincM  a«ltul<;c>', 
ih"~  h  t>i«  (Miiroosir 

Tbe  k)|;>  ol  •  vessel  for  Saaw. 


T'i5  he  i  '  of  »  buU. 
1  '1'^  t-i  >    t  ^rplAlk 
ilic  set|xDl. 


10.  Pih  (ihc  H^ndlcoet). 
•  1.  9Jmi  (lli«  Siu)^       i  Ths  book. 


lis  charaeicr,  comUiwi] 

*vi*h  th.1t  f  fnt^t," 

r.irriK  unr  !  .1  •  •  l  ,..,.;>. 

hirraglvphic  ttpre- 
kenift  ''one  kneel- 
iai  "  :  bcKC  it  is 
piotaMv  of  aiwJo- 
ItBS  pha  viib  II«r> 
eiiles  ikaMliaglk 
TIm  M>ia  (wiih  CMpit)k 


TlMbe*dof(Uu(amk 

'  Tht  ham  of  oaih. 

A  feMprint. 
ThadMipl««fwmHk 


A  lut. 
I  Ta*  rivcr-lwak. 
kendsor 


It  ap|>ear<>  from  the  alHjvf  cii(np.iiisoni  ihul  sometimes 
quiie  analoi;ous  tir  even  iiiciitu:.il  pl.un  mi^lit  vp.jr.idiiAlly  grow 
aiiioi>i»  ('.isttiict  n.iti'if.-,  ]HiiinMy,luc  to  tl'.e  i>roni 'Un ce,  1  re.);li- 
i.i  ss  u>  he  |^ujii,  ctl  ulliitiit'.i  Ijv  tile  sl.its  i,.:  not  \c:  v  liilicrt'fi: 
int^Utuc^i  and  tclatively  >Ku.tted  in  a  uuiuicr  v(bii.U  dl  uQ<,<: 
suj-gesis  a  definite  outline. 

In  conclusiiin.  I  shoulil  be  inclined  to  slate  that  the  peculiarity, 
in  cases  where  it  exists,  cm  no  doubt  be  of  great  irahie  tu 
stitdenta  of  sociology,  as  it  may  hel^  to  some  extent  towards  the 
attairaent  of  vaiioui  ionpoctant  dMeavnieai  For  iaMaaec^  a 
Chioetr  eooalelUlMia,  Ku,  or  the  Woman,  la  dcaeribed  as  Wy 
pinch  siiii.d:i-in(^  Ki,  or  the  Wionowins  Fan;  and  this  might 
be  ch>s,.'ly  ij-iiinectcil  Willi  the  freqitent  oocttrrenca  in  Chinese 
works  of  a  ^^urative  gtliiAso,  ''ii>  serve  the  fan  and  tiroooi '* 
in  the  sangf^f  "cetiin^  lu.iriied."  On  the  other  hand, 
't<  I'^i  tlM^  iBk'  '^^'^  itM^ertainin^  the  race<aAnit]r, 
iiiy    'ipi~  '    be    xi>uienli:iil    negative,    for,    while  XU' 

<  looa*  «||u<(  ol        remarkable  aoalogiei  aiMOC 

t'uch  h«  ^WOAa  at  the  Chiaete  .  and  Indians, 
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the  tubject  it  decidedly  one  of  tho^e  social  acquirement}  of 
highly  transmissible  nature,  its  present  features  being  more  the 
Ksuit  of  tht!  ii^iional  intercourte  tha^i  that  of  the  racc-affiaity. 

KUMAGUSU  MlRAKATA. 

15  Bliihiicl  J  Street,  Kensington,  August  31. 

Mr.  Love's  Treatise  on  Elasticity. 
Having  now  returned  to  Euglattd,  I  have  had  an  oppor- 
tunity of  exaokining  my  naper  00  wifw  (Proc.  LunJ.  Mnth. 
So&  vol.  ixiii.),  and  I  bnd  that  tke disciepancy  between  my 

results  anil  those  given  by  Mr.  Lore,  on  p.  169  of  hi*  tuuik,  ij 
<luc  to  .1  >.li;p  \n  my  own  work.  On  comparing  niy  cijuaiions 
(11  and  151,  It  will  be  seen  that  in  the  Intter  f^natinn  the  tcf m 
-  (>(<r^  -  <rr  cos  9) "  '<j'  -  lias  hf^n  onnittcil.  The  value  of 
15  correctly  given  Viy  t  jiution  31,  and  wlicii  the  nmitieii  term 
1-  inserted  in  equation  the  resulting  value  of  .,-  will  lie  found 
to  lead  to  valnes  uf  the  k:oi:plts  identical  u  ith  iho-e  i;iven  by 
Mr.  Love. 

As  I  am  stiun|;Iy  upintun  iliai  the  bent  way  of  constructing 
a  saiisfactor)'  theory  of  shells  and  wires  is  to  use  the  method  of 
ex;an3icin,  coupled  witli  the  hypothe»ii  that  all  stre»scf  which 
vm.iiiih  at  the  surtKC  nay  be  treated  (to  a  cenain  dcKiee  o( 
approximation)  sa  am  throi^h'^at  the  snbitancc  of  the  abaU  or 
wiM,  I  am«MccdiBCly  glad  10  find  that  th*  appanatl  diicKp- 
aacjisdwloaiOMlliupin  my  work.  aadnottoasTdertetiBthe 
prfadplci  vpoB  whidi  the  invoiisaiioa  is  based.  The  quettion 
at  t0  the  valnes  of  the  cooplca  may  now  be  considered  to  be 
eomplctdy  Mtiled.  A.  B.  BAISIT. 

Sapteipber  3^ 


New  Caledonian  Pottery. 

I  AM  extremely  anxi  ni;  lo  he  informed  on  a  lin'.e  matter, 
and  you  are  my  only  resoiircc  In  the  yimrnal vf  thr  Anl-rrePit- 
logical  Initilutt,  .KwfxvA,  1^93,  vol.  xxiu.  pa^jc  90,  Mr.  \.  \. 
Atkinson  describe*  the  makmi;  of  New  Caledonian  jjottery. 
The  ingenious  device  of  the  jicbblc  as  a  pivot  is  intcreslin;;. 
But  Mr.  Atkinson  always  says  kc.  Do  the  men  make  pottery 
in  New  Caledonia,  or  it  this  a  case  of  what  the  oomiKy  sdieol 
teacher  termed  the  men  embracing  the  women  ? 
WubingiMa,  Septeoiber  17.  Ons  T.  Mamm. 


.Si  //..\  (  A  IN  THE  MAGAZINES. 

AMONG  tlic  articles  of  scientific  interest  in  the  ir,aga- 
zines  rcLCi\  eiJ  by  us,  is  one  in  the  Contemporary 
Rmiew,  io  which  Prof.  Wcismann  replies  to  Mr.  Herbert 
Spencer's  attedc  upon  his  views  as  to  the  distinction  in 
tM  Mctazoa  between  somatic  and  reproductive  cells,  and  1 
on  tbe  immortality  of  the  latter,  and  of  unicellular  organ- 
isms. With  regurd  to  tbe  experiments  that  have  been 
made  with  a  view  to  proving  the  occurrence  of  telegony, 
Prof.  Wcismann  sny?  : — 

Herr  LaQj;,  of  StiiUj;ar!.  has  for  twcr.ty  years  cxpenmenled  ' 
with  dogs,  without,  however,  ascertaining  "  a  single  fact  that  ' 
coaldbemadeuseof  for  tbe  advancement  of  tbe  infection  theory."  1 
Of  coeiscb  to  sedi  a  case  mesiive  mala  pMm  aothiag  %  aod  the 
attempt  oraat  be  made  to  detemlae  Hm  tmth  1^  new  expert-  ' 
sMais.  Bat  as  bitbeMe  ibern  have  ben  ao  positive  mult*  ' 
from  tbe  cAservaitons  that  have  beeo  made ;  aad  at  the  most 
competent  judges,  namely,  breeders  who  have  a  tctcfltifieli&ow- 
'edge,  such  as  .Settegast  and  Nalhusius,  and  the  late  head  of  1 
the  PfBsrian  Agricultural  i>tation  at  lialle,  Prof.  Kiihn,  spite  of  ' 
their exMnive  exiienenceia  breeding  and  crossing;,  have  never 
koowaaease  of  telegony,  and  therefore  have  great  doubt  as  to 
its  reality;  it  seems  to  me  that  nui'i  Jirt^'lt^  rr/,v;// /!•'<-  frinafUs, 
fitly  t lit  (enftnuatioH  oj  tkt  tradition  by  nuthxdical  invtttiga- 
ttoii,  m  I  hit  catt  fy  txferimait,  tmU  nuu  t^tguiy  to  iMe  ramJt 
9/ a /Ml. 

In  "A  Nmc  on  Paomixia,"  Dr.  Romanes  attempts  to 
renovnany  doiifat  that  may  eiiiK  in  Mr.  Spencer's  mind 
asto  whether  Panmixia  isa«wsn>  autsa  of  degeneration.by 
ihowing  that  there  are  not  excessive  fi/us  variations  of 
an  organ.  .Mr.  Spencer  had  said,  "  If  there  are  not 
excessive  fi/us  variations,  the  hypothesis  of  Panmixia  is 
valid  '— frc^J,  accepting  Dr.  Romanes'  proofs,  the  doctrine 
is  triuinphiint. 

Mr.  Robert  H.  Scott  writes  on  "  Weather  Forecasts 

MO.  1349,  VOL.  48] 


in  the  AVif  Knncj.:  He  describes  the  difficulties  that 
beset  the  wxaihci  prophet  on  all  sides,  .nnd  the  various  pro- 
posals that  have  i>een  made  for  gathering  in  information 
which  would  increase  their  trustworthiness.  Some  of 
the  proposals,  e,g.  the  mooring  of  signal-ships  in  mid- 
Atlantic,  are  pnray  vialonaiyi  and  intelligence  directly  re- 
ceived from  stations  in  the  United  States  or  Canada  is 
practically  useless,  for  the  condition  of  the  atmosphere  is 
constant^  changing,  and  the  rates  at  which  st«mscro9S 
the  Atlantic  vary  cooaiderably.  The  fairt  that  the  storms 
that  visit  us  pass  to  the  northward  of  the  Asovca 
would  render  those  islands  of  little  use  to  ihc  Meteoro- 
logical Office,  even  if  a  cable  were  laid  to  them  ;  and  all 
anticipations  as  to  the  advantages  to  be  derived  from 
moiini.^m  obicrv.itoDc  s  remain  unfulfilled,  according  to 
Mr.  .St  at!.  1  lir.vevtf,  ;in  e.t.tinination  of  the  results  of 
forecasts  prepared  at  8  p.m.  from  1S79  10  iSgi  is  fairly 
satisfactfiftSy.  Taking  the  eleven  districts  of  Great 
iJrit.iin  .in  i  Ireland,  for  which  foiecasts  are  made,  it 
appears  that,  during  the  period  mentioned,  an  average  ol 
45'5  percent,  of  t!ie  forecasts  were  entire  s.ucrc-.5es,  and 
34"8  partial,  thus  giving  a  total  of  8o'3.  Of  the  failures, 
an  average  of  6"6  per  cent,  were  total  and  13  per  cent, 
partial.  England  (Snuthi  «ihoived  the  highest  rate  of 
ful61ment,  v;^  ^'5  per  cent  ,  counting  entire  .Tn<J  p.irtial 
successes  together.  '*  i'he  least  successful  A  stricts  are, 
in  order  of  their  figures,  the  West  of  Scotland,  the  .South 
'  of  Ireland,  and  then  the  North  of  Ireland,  and  the  Korth- 
'  west  of  England.    The  least  succes'fut  forecasts  are 

therefore  our  exposed  west  and  north-west  co.ists." 
I     Other  articles  of  a  scientific  character  in  the  AVr^f 
'  Rfi'u-j.'  are  :  ".Are  we  Prepared  lo  Resist  a  Cholera,. 
Epidemic  ? "  by  Mr.  Adolphe  Smith,  and  "  The  Increase 
of  Cancer,"  by  Mr.  H.  P.  Dunn. 

Under  the  title  "  Atoms  and  Sunbeams  "  Sir  Robert 
Ball  giveif  in  the  Fortnigktty  Revint,  a  description  of 
HehMtolls^  shrinkage  theoiy  of  the  nuinteoanee  of  thie 
sun^ heat,  with  particular  reference  to  the  " precise  madiu 
optr«$uU  by  which,  as  the  active  potential  encigy 
\anishes,  its  equivalent  In  avallabla  heat  appearir  * 
"  Electric  Fishes*  is  the  subject  of  an  article  by  Dr, 
McKendrick,  and  in  it  we  find  the  investigations  carried 
out  by  Fritsch,  Bois-Reymond  and  .Sachs,  Bnrdon- 
Sanderson,  and  Goteh  e.xplained  m  au  interesting 
manner.  Before  describing  the  minute  structure  ol 
individual  electrical  organs  the  author  makes  the  follow^ 
ing  remarks  : — 

About  fifty  species  of  ti>!ie5  have  been  found  to  possess  elec- 
trical organs,  but  lhc:r  t;lct'rii..il  ()ro))«rtie«  have  been  studietl  in 
detail  only  in  five  or  six.  The  Ucst  knoMrii  .ire  various  species 
of  T<^r*fJo  (belonging  to  »hc  iiiatc  (.muly),  found  in  the  Medi- 
leir.inean  an.i  Adriatic  Seas;  the  i>\'n':.'/uj,  eel  found  in 
ine  lagoons  in  the  region  of  the  Or;nocco,  in  South  Ametica  ; 
the  Ma: :  ft,  : , inn,  iHl-  r,i:i<h,  <ir  ihunderer-liih,  tif  the  .\rabs,  a 
n.itive  01  ihe  Niic,  Uic  Niger,  ihe  Scncgnl,  and  other  .\frican 
tivers  ;  and  various  species  <if  »kales  found  in  our  own 

seas.  It  is  curious  that  the  Nile  it  rich  in  electrical  fiabcs, . 
:>evcr.il  -;<ccic>  of  pike  like  creature*  {Af«rmynu  mik  iSMwr- 
a/iuijj  i>o!>s«s<,iQg  elcciiical  urgank  ihtf  iiiruciare  of  whtelihaa 
i>ecn  (piite  reeeniiy  investigated  by  Fritsch.  The  electiial 
fishe*  iii>  tKM  belong  to  any  one  class  or  graup,  and  •omeaie 
foand  in  fresh  water,  while  others  inhabit  the  ocean. 

Two  distinct  types  of  electrical  or;:ans  exist.  One  is  closely 
refauedinstnieinntomasele,  cs found  in  ihciorpedo,  gymnoius, 
and  skale,  while  the  other  mreseats  irore  of  the  characters  of 
the  aimctare  of  a  secretine  glanil,  as  illu^tratct?  hy  the  electric 
Ofgaa  of  the  Ihundercr  finh.  Both  typt--  aif  1  milt  up  of  a  vast 
DUmbfT  "f  minute,  in>:1ffi1  micTn«c'ij'iL-3l,  elctr.ents,  and  each 
eleniciii  is  mpi'litd  «i:h  .n  Dfrie  liSrc.  ThcM'  nerve  fibres 
f<ii],i-  lioiii  l.ii^c  rrtvcs  ili.it  ()^l^i^alc  in  thij  nerve  centres — 
br.iin.  or  ".pinal  core!  — and  m  these  centres  we  find  special  large 
neive-cell*  «ilh  which  the  nerve  fihu-A  of  the  rlrttric  ori^n  arc 
connected,  at;d  from  which  thry  spring.  \Vc  may,  therefore, 
crunwder  the  whole  electric  .ippaiaiu-*  ai  too^istuii;  of  three 
[■."irts  :  (1:  cieclric  centres  in  the  brain  Or  spin.il  cord  ;  (2) 
electric  nerves  passing  to  the  electric  oigan ;  and  (3>  the  electric 
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Kuuia      .  .  ... 

1  i 

II 

Swi'tcrland 

J 

11 

llollanil   

14 

u 

Imlm  

9  f 

19 

France  ami  Al- 

1 

Beriii   

96 

TIm  following  table  indicates  the  naiionalitv  of  (be 
pitiiatfl  admitted  to  the  Inuituti  duriiig  tlw  past 
year 

l'j)^;l:ini,|  

Belgium  

Ksypi    .«    .,.  . 
Spun 
(ifeece  ... 
United  Siatci 
Portugal   

Algeria  i>  tpeciaUv  mentioned  ai  beinf  MnoncM  thoae 
districts  from  which  tin  laigMt  nvaber  of  caaes  ara 
yearly  sent  to  the  InMkllta. 

I.ast  vear  a  patient  cadM  ftwn  Madcifa*  rabtaa  having 
been  imported  for  the  finc  time  into  the  island  by  a  dog 

from  Portugal. 

A  most  unusual  occurrence  is  drawn  attention  to,  vii. 
the  death  of  a  patient,  a  young  Englishman,  treated  m 
1>S<7,  and  whu  dini  l.\>.t  year,  five  years  therefore  later,  of 
rabies.   Such  au  e»cepuoiu#  — been  met  with 

MO. 


I  ineir.  It  maiA  not  lie  suposed,  howescr,  (tiat  (be  «lec-  ' 
tricity  is  gencnucii  'a  tite  elMtne  eeatusi,  sad  that  it  i«  eos' 
by  ihe  dearie  v^tTrt%  to  the  etectrk  onrari.  On  tbe 
murafy.  it  is  (OMntcd  in  Ibe  electric  orgaxi  ifseif,  but  it  is 
00I7  ^xnA  iiciA  10  as  to  ci*e  a  "  shodc "  when  it  i«  set  in  action 
by  cerv»u4  unpalse*  irsnstwirttd  to  it  frooi  Ibe  electric  ecoirt* 
by  the  clcc:r:c  nertes. 

The  Hit  tr.it^'iiTi  contains  a  reviicd  form  of  the 
paper  on  "  Cre-n  i-.in    read  a:  the  Edinbur;;h  meeting  ' 
<rf  the  BrLt.ah  lKi:.;^teof  Public  Health  by  -Sir  Spencer 

Wei:  5.      _  ; 

Mr.  Georr.-ev  \V,r-;erwood  writes  on  "Mars  as  a 
World  '  m  ;  '.'.':rdi.  his  article  beinj{  b.iscd  in 
the  ouin  u'pon  Cim.i^e  Flammarion's  recent  work  rn 
Mars  and  iti  conditions  of  hahiiabiiily.  The  article  is 
brtgbtet^ed  bv  mr.e  esceUent  illustrations.  "  The  Cold 
3(eieortie  '  1;  tii-  :  :!e  of  a  poem  by  Mr.  W.  R.  Huntinj;- 
doQ  in  the  Century  Ma^axim.  The  meteorite  is  thus 
apostrophiaed  t — 

"far  better 'lis  10 die 
"Vcz  .i<n-h  :nit  dxihes  gladwu,  than  sione 

la  fr  :^  h'z-tW]  to  li»e  on  hi;;!)  ; 
Be'.'er  Jacnfice  h'-  rh--i«i, 

AjfuJ^^it  (be  wocU  to  perish,  than  the  »i.y 
T»  dr&e  eisileisly.  a  banco  stone.*' 


HYDROPHOBIA  STATISTICS  FOR  iSy2  AT 
THE  JXSTITUr  PASTEUR, 

VN  account  of  the  anti-rabic  vaccinations  undertaken 
last  year  in  the  P.isteur  Institute  in  Paris  has  been 
recently  pub::*hed  :^AnitaUs  tU  I'Inttilut  I'asltur,  vol. 
Ml.  p^  335.  IS95  .  From  the  st.ittstirs  here  f;ivcn  it 
appears  that  no  less  thin  i7'>j  perid.ii  underwent,  ih:* 
treatment  during  the  past  ye.ir  in  1 '.iris  .il.mc,  and  that 
out  of  these  only  four  subsequently  dicil  from  r.ibies.  In 
<K.vj  of  these  cases  the  bites  were  attnli.ited  m  .iinni.il:, 
suspettcd  of  suffering  from  hydrophobia  at  the  lime, 
but  in  il;  the  others  the  certainty  was  established  by 
subsequent  veterinary-  examination,  as  well  as  by  the 
death  from  rablea  of  Other  animala  bitten  by  the  animal 
in  question. 

since  the  beginning  of  the  I'astcnr  ire.nmcnt  in  I^^>^'>, 
tho  mortality  from  bites  on  the  hc.i  l  after  treatment  is 
stated  as  1.48  per  cent.,  from  woun<N  on  the  hands  o'55, 
and  vi  24  per  cent,  from  bites  on  the  Itmbs. 

1'hus  by  far  the  most  serious  cases  are  thOM  in  which 
tbe  head  is  attacked,  and  it  is  pointed  out  how  unfortu- 
nate is  the  delay  which  frequently  occurs  between  the 
wound  and  the  arrival  of  tbe  patient  for  treatment,  tbe 
Interval  militating  most  seriotMly  1  ' 
the  subaequent  inoculations 


since  the  commencement  in  o;'  ilie  i-.ti  nbic  in- 

oculations, which  up  to  the  present  nuiabcr  ii.T8;. 

Taking  the  average  of  cases  received  duricj  the  pasc 
six  years,  rabies  appears  to  reach  a  tna»io)MiB  in  tbe 
spring  and  a  mintmnm  in  tbe  i 


against  th«  aaccesaor 


NOTES, 

The  lisnreiaa  Oratian  will  be  ddioeied  by  Dr.  P.  H.  Pjnr- 
Smith,  St  tbe  Royal  Odl^  of  Physldans^  it  fcero'dodr  on 

Wednesday,  October  tS. 

TiiE  vacancy  in  the  Mioeralo  ical  Department  of  tbe 
British  Maieam,  occasioned  b/  the  death  of  Mr.  Thomu 
Daviei,  bss  l>ecn  lilltd  l>y  the  appoiatincnt  bjr  tbe  trustees  of 
.Mr.  I.eoaaid'J.  Spencer* of  SidacfSiMea Collage^  Cuabridcob 
u  ho  gained  tbe  fint  place  at  the  competitive  esaalnatioa. 

Throl'gii  the  mnniBccnce  of  Mr.  F.  Djocane  Godoian, 
F. lt..S.,  a  bo:saical  explonuioo  of  tlw  islaod  of  St.  Vincent 
was  made  by  Mr.  Hcfbcft  H.  Sadlh  and  Mr.  &  W.  Sadlhin 
18S9  and  1890.  The  plants  then  collected,  and  those  froa 
St.  VJoeent  previously  in  the  Kew  llerbarrom,  have  now  been 
nffiri:;'-<l.  nnd  the  resulting  Catalogue  cooslitJic!  a' 
lUiUitui  foj  .Seplemher  (No.  8i).  All  the  977  pknis  coilected 
by  the  .Smith*  are  included,  whether  indigenous  or  naturalised, 
and,  in  addition,  179  flowering  plants  and  34  feras  not  collected 
by  tbem.  We  ii«ad  tliat,  "with  regard  to  the  i^cral  distribu- 
tion of  the  indigcBoas  plaatt,  the  prindpil  points  ace  the  wide 
gengraphical  range  of  the  majority,  and  tbe  smalloesa  of  tile 
en  icmi.;  rleincin,  conililions  th.it  olilsin  throiiKh'^ut  the  wllolc 
ch.Tin  of  isiandi  from  Tobago  to  the  \'ift;in  group,  which  ate  in 
striking  contrast  to  the  proportions  of  the  endemic  element  in 
Cuba  and  Jaosaica.  ....  Tha  lem  veseution  is  very  rich  and 
varied,  and,  ia  relaiioa  to  the  area,  br  in  exosss  as  to  naaaher 
of  •)>ecies  to  that  of  N'ew  Zealand,  which  is  geneially  regarded 
as  one  of  the  most  highly  concentrated 

We  learn  from  the  I'ionttr  Mail  that  Mr.  Dallas,  Assistant 
Meteorological  Reporter  to  the  GoverooMat  of  India,  leaves 
shortly  fbr  Madias,  la  order  to  asrist  the  anthoriiies  in  starting 
a  daily  weather  report  in  thil  Province. 

Dr.  Hk.skv  R.  Wahi',  of  Michigan  University,  has  been 
appointed  Ass  >ciaic  Professor  of  Zoology  to  the  Uaircr^  of 
Nebraska,  Lincoln,  Nebr. 

Dr.  E.  Svmcs  Tho«PSOX  will  lecture  upon  the  voice,  at 
Gre'-ham  College,  Basinghall  S.rcct,  on  Octijbcr  10,  ti,  12, 
and  li.  The  lecturm  are  free  to  the  public,  and  commence 
etch  evening  at  six  o'doek. 

A  vaav  brilliau  meteor  was  seen  aboat  gt.45  liit  night  at 
L^iccMer  (says  tbe  TITat^r  of  October  a).  It  seemed  to  bont 
from  nc.ir  the  jcnilh,  .ir-M  ]  m  .:  r, '  l  t  t  1  wards  the  western  h  or  Jinn, 
incieasin^  very  rapidly  in  tirithancy,  ualU  the  gruaod  and 
aini  JsphFre  were  lit  up  so  that  objects  in  the  landscape  could  be 
clearly  seen  at  a  long  distance  for  several  secoods.  Mr.  H. 
Cook,  of  the  Birmieghem  and  Midland  Instltate.  aays  ttiat  the 
melaor  wis  also  scsn  at  Neen  SoUais,  neir  to  Ctebfaeiy 
Hortlaier,  Salop,  at  the  above-awatioBed  hear. 

Dr.  O.  Loew,  of  Mlioich,  well  known  for  his  investigations 
of  the  nature  of  protoplasm  in  coonectioa  with  Dr.  T.  Bokoray. 
has  been  appointed  Professor  of  Agiteahnnl  CheaiiKy  in  the 
University  of  TokK  Japan  |  and  Dr.  D.  Bmadis,  a  felloir  of 
nnr  Royal  Society,  Profesior  of  Forsslvy  in  the  University  of 
Boon. 

I\  two  recent  numbers  of  the  B^amitchtt  CrHtraliUtt  is  s 
detailed  account,  by  Dr.  F.  v.  Hesdsr.  o(  the  llerbaria  and 
lioianical  Museums  in  Sl  Potonhof^  Of  these,  five  hi  mm* 
ber  besides  private  tollertioni,  the  ricbcit  and  meet  impoitut 
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are  those  of  tha  Imperial  Acadctty  of  ScWces  and  «r  (he 
Imperial  Rotanka)  Gwden. 

'I  hk  Xr.v.tral  History  Sociciy  of  1  i.intig  has  olTered  a  pri/e 
of  looo  marks  for  the  be>t  e&>a>-  oq  the  be»t  means  o(  pro- 
ductn;;  nnd  spreftding  riin;;us-eptdemiei  foe  tliedeftrmlion  of 
insects  iajuriom  to  the  fareiis  in  Wotcm  Pnuaia.  TheeiaajB 
■HMt  be  writtea  b  German  or  Ficndb,  and  are  to  be  lent  in 
before  the  end  of  the  year  189S. 

The  nuailierl  of  the  'li,teirtichUche  Pyjtiniiclu  Ztitun^  i^^x 
Auguil  and  Septembo  contain  intere>ting  reports  of  the 
botanical  excorxion  of  Dr,  £.  von  Ualii;qr  io  tbe  Piodiu  range 
ia  Greece,  and  of  that  of  Dr.  J.  Bonmuncr  ia  Pciala.  Dr. 
BonHBitUer  describes  the  ilora  of  the  neighbourhiiod  of  Buhire 
in  March  as  being  especially  rich  and  beautiful. 

A  stJBTaoMCAL  botanical  laboratory  hai  been  e.ttablisheil  at 
Eustis,  Florida,  under  tiw  direciioo  of  Prof.  Swingle.  The 
diseases  of  fruiu  belongittK  to  dte  Aurmniiaeta  are  a  special 
subject  of  investigation. 

The  singular  swarms  of  flics  obicrvcd  by  Mr.  K.  E.  Froudc 
at  the  end  of  May  last,  and  dornbrJ  by  lam  ui  ilu-ig  columns 
(»oL  48,  p.  103  and  p.  176),  have  .iis  j  been  seen  at  Moskcgon, 
Miclilgao.byMr.  C.  D.  McLo>:th.  VVriling  from  that  city  to 
ScietKe  of  September  15,  Mr,  McLonth  rnjn  that  oa  the 
•weainKofJanosfitbe  fire  brigade  was  called  to  two  of  the 
highest  buildings,  the  alarms  being  canted  by  an  appearance  as 
of  smoke  issuing  from  the  pinnacles  of  the  towers.  In 
both  cases  (he  appcamr.LC  w;is  foumi  [n  be  c.iuscii  by  cloudi  of 
insects.  Some  insects  afterwards  captured  and  suppoced  to  be 
idcMlcii  with  the  awarmertf  were  feaad  to  be  Kenropten. 

TKSfAieth  volume  of  the  y<rha::J:.  Ja  Xalnrhi,!,  , .  X'  j  iin: 
dtr  prtMtt.  RhdnlauJe  contains  numeniiis  vhori  not  ice*  an 
various  aub;ecu,  and  three  important  memoit*  :— 13.  Stiirtz,  on 
s(ar  li4ies,  giving  a  bibliography  of  recent  and  fossil  forms,  notes 
on  classification  and  distribution*  «ad descriptions  of  three  new 
apecies ;  a  oontiminlioo  of  the  aionogntph,  by  A.  Ilosius,  on  the 
FwMttfaiitKra  of  the  Miocene ;  and  a  paper  by  H.  Laspcyrcs  on 
tlK  nickel  ores  and  minerals  of  the  Rhenish  rodu,  giving 
■nnerons  analyses  and  crystallographic  notes. 

Mr.  G.  Christiw  IIofF-MANN  has  prepared  an  excellent 
catalogue  of  Section  I.  of  the  Mitsetun  of  the  Geological 
Survey  of  Canada.  It  embnoat  the  qrtlemilie  coUectlcm  of 
minnnls  and  the  coUeettau  of  economic  minerals  and  rocks 
and  tpccfmens  illustrative  of  siractnral  geolony.  Reference  is 
facnit,i:ed  very  consirleialily  by  four  very  !utl  indexes.  The 
first  of  these  is  an  index  tu  the  ca*ei  containing  the  mineral< ; 
the  second  to  the  numbers  borne  by  the  specimens  ;  the  third 
to  mining  districU,  areas,  camps»  locations  aad  claima,  nines, 
^oarries,  and  pki,  aad  the  Ibnith  to  mbjedi.  Sinea  all  the 
apeclmens  are  from  ^aadian  localities,  Mr.  Hoffmann's 
catalogue  may  be  taken  as  a  representation  of  the  mineral 

KSOUtces  of  the  Doniinir^n. 

Thb  naodi&cations  in  the  physiological  character  of  micro- 
oiganiamB  whldi  may  be  pradnccd  by  either  natnral  or  artificial 
■aaait  aad  which  may,  monofw,  become  inherited  and  per- 
naaeat,  is  one  of  the  most  faKinating  subjects  fn  bacteriology. 

I?u'.  it  o|>eri>  u|)  a  [irohlem  of  much  im(>iir:ance  in  ihc  idcnt ific-i- 
tian  of  baclcrii,  for  cha:jc;erislic  appearance  may  becon-.i- 
to  modirie  i  ;hat  irs  ori.;ini;  p.u^r^lage  is  with  difficulty  rccoj; 
nised.  In  ihiii  connection  the  production  of  a  raoe  of  iftnLss 
aathxax,  endowed  with  the  same  vinileai  propertie*,  reiembling 
alio  microscopically  the  original  form,  of  iiarticuhr  inrercs;. 
Sadl  "asporoeene"anthrail  was  fir^t  p.-oili:L-.ri;  by  Chamber- 
land  and  R  jux,  througli  thi;  AjJition  of  sni.ill  d  iscs  ul  potassium 
dichromatc  to  brolh  infected  with  anthrax  blood.  By  this 
means  a  ^cncraiiao  of  anthrax  bacilli  was  obtained  in  which 
the  power  of  producing  spores  was  permanently  destroyed. 
NO.  1249,  VOL.  48J 


Since  the  publication  nf  the  ah  ive,  "  asporogcne  "  antluax  has 
been  obtained  by  other  investigatorit,  whiUt  Lelimunt;  came 
upon  such  a  variety  quite  accidentally  in  an  old  tjelaime  k  iilturC' 
Still  more  recently  [l.e  Bulhiin  M.  J.  p.  29J,  1092),  Phisalix 
has  succeeded  in  producing  sporele»s  anthrax  by  the  canlinuoos 
and  sttccessive  cultivation  of  aothrax  badlli  at  4a'  C.  For  the 
origlaal  Injection  the  blood  of  a  sheep  dead  of  anthrax  wn* 
taken,  and  portions  of  this  culture  were  transferred  to  a  second 
culture,  and  also  kept  at  4J*C..  this  process  being  continued  for 
twenty-five  generati  jii>  c  j  -eiin^;  a  pcriid  of  five  months.  The 
twelfth  g  meration  already  yielded  a  variety  incapable  of  prodtic- 
ini;spy:c,  e:^cc(>i  on  being  first  passed  through  the  body  of  a 
mouse,  but  the  fourteenth  generation  had  established  a  race 
permanently  incapable  of  producing  spores.  These  nsporogene 
culture],  hDwever,  u".ir.;i-  ili  i.t;  of  Chambcrl.^nd  iin  1  Roux, 
suffered  an  attcnua'.ion  of  their  virulent  piopt-riiev,  and  the 
descendants  of  tht  tweiuieth  ;;:r.er.ition  were  abs  ilutely  harm- 
less as  re<;ards  animals.  'I  he  possibility,  therefore,  of  pathogenic 
microbes  losing  their  virulence,  or  of  harmless  saprophytes  betag 
trained  up  to  aeqnire  pathogenic  propertiei,  ia  one  which  mait 
withoat  doubt  be  taken  into considentloa;  and  when  we  remem- 
ber tliat -unihinc  alim-- may  pro. lace  such  modifications  ia  the 
physiolu,;ic.-«l  charactcr'i  of  microbfs  as  to  permanently  deprive 
certain  iH(;:ii-ir  ■  priiil-.icirn^  bacieria  of  this  property,  and  raise 
up  instead  a  colourless  race  (Laurent),  the  indulgence  of  this 
possibility  baeoaiea  yet  mof*  anthia  the  boaada  of  legitimate 
conce:>tion. 

Tub  Meteorological  Reporter  to  th«  Goveraaicat  of  India 
has  published  No.  5  of  CytUnt  Mtntoirt,  coataining  an  elabcnate 

and  valuable  discussion,  accompaQtcl  Viy  twenty  five  t  laics,  t  f 
three  cyclones  in  the  Bay  of  Beo|jAl  asid  Arabian  Sea  during;  the 
month  of  .November,  iSyi.  The  first  storm,  called  the  Port 
Blair  cyclone,  on^jiaatcd  m  the  Gulf  of  Siam  on  October  29  and 
30,  and  caused  great  destruction  of  life  and  property  in  the 
Sonlh  Andaman  Island.  It  is  the  first  large  storm  for  which 
there  is  eondusive  evidenoe  that  it  originated  oatside  the  ana 
of  \\\t  Bay  of  Bengal,  and  owing  to  its  rapid  recur^alure 
several  »hips encountered  the  storm  twice  ;  it  was  probably  owing 
to  this  that  the  pilot  vessel  Citrroon  foundered.  An  examina- 
tion of  the  Storms  which  have  occurred  since  1737,  <!hows  that 
not  mora  than  three  or  four  of  them  could  possibly  have  ad- 
vaaoed  aerate  the  Malay  Peninaala  into  the  bay.  The  second 
storm  originated  oa  the  1st  aad  snd,  between  the  Maldives  and 
the  Travancore  coast,  and  is  said  to  be  the  most  violent  that  baa 
been  experienced  in  Minicoy  for  the  past  quarter  of  a  centnry. 
This  storm  is  tlic  ttiore  iiitere<linjj  fr.)m  the  fact  that  exact  in- 
formation is  rarely  obtained  of  the  btrtb  of  such  a  disturbancein 
the  oaighboailiood  of  the  equator.  The  predomuMat  feature 
was  the  excessive  amount  of  rainfall,  which  was  qalte  at 
exceptional  as  the  storm  itself.  The  thhrd  storm-  originated  ia 
llie  sor.th  east  of  the  hay,  on  the  19th  and  20lh  ;  it  was  remark- 
.iMc  only  for  its  track,  as  it  advanced  by  a  curved  path  into 
Central  lUirnui,  in^tcid  of  to  the  coast  of  .Madras,  as  usual.  The 
tracks  of  this  and  of  the  first  Muroi  show  certain  abnormal 
conditions  to  hatre  ailitcd  during  the  whole  of  the  month.  Ail 
the  distnrbaaeet  were  geserated  in  the  humid  sootb-west  mwi* 
soon  enrrent.  and  weire  apparently  not  due  to  any  mechanical 
action  between  two  opposite  air  currents.  Mr.  Eliot  stales  that 
rainfall  appears  to  1>«  the  dominating  factor  In  alt  large  cyclones 
in  India,  and  that  this  or  a  pieOttS  vapour  sva;  tr.e  chief  a^"^^*  in 

detennining  the  origin  and  motion  of  the  three  storms  above 
raianed  ta 

A  KH\tA K  A  [I ;  !  ci-sc  of  resuscitation  of  an  optical  ima^e  is 
descrtbetl  frum  pcriHtaal  expeiicacc  by  Prof.  T.  V'ignoli  in  a 
paper  recently  communicated  to  the  Ktalt  Imtiluio  Lombaw. 
On  the  morning  of  July  3,  after  a  railway  joum^  in  a  bright 
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•Mlt  and  two  days' mlk  ia*  tuBbcating  heat,  he  happened  to 
belli  a  room  wflh  Kfcnl  other  pertoD<;,(and  during  conversa- 
•AO--.  V  i  e  !  1-  1  halcooy  bathed  in  bright  »unlight,  but  without 
taking  any  special  interest  in  it.  The  balcony  was  decorated 
with  trellii-work  and  iw.  Flowering  creepers  were  arranged 
■n  vertical  col amns,  each  coiucnn  being  crossed  below  by  the 
iron  bars  of  the  balconjr,  and  above  by  sticks  sup]>orting  ilie 
plaoti,  A  cage  with  Urdi  hung  ap  in  the  middle.  Two  days 
aftemnb,  very  early  to  the  morning,  the  pfofenor  was  in  bed, 
bjf  perfectly  awake,  and  in  ordinary  health,  when,  to  hi« 
asi(jiiL>liinLvif ,  he  saw  on  the  ceiling,  by  the  light  cominft  through 
Veiu-ti.»n  ;il:ii:l<  ijf  1  A-i)  i.u^c  rt  :r.  Iljws,  an  exac'  ie|irrj.|iic:ii;'!i, 
in  ail  Its  colours  and  details,  of  the  balcony  rcfeireii  io.  i  he 
phenomenon  lamed  loni;  ei;oiigh  to  permit  some  detailed  in. 
vettigatioa.  On  dosioK  the  ejrei»  the  image  diaaftpeaiod,  10 
Bp]iear  again  when  thcf  were  opened.  It  w«  niutlfceted  hy 
rei^'arJint;  it  witheach  eye  alternately.  A  fm^^er  placed  bet  wee  • 
Ihe  eye  and  the  image  intercepted  it  ia  the  same  manner  as  it 
would  any  onlinary  abject  ;  in  short,  the  phenomennn  '.lieycil  sll 
the  optical  laws  of  vision.  And  not  only  was  the  cage  of  birds 
reproduced,  but  also  its  swinging  motion  oodeed  before.  Prof. 
Vignoii  Mine*  lb«t  thia  caonot  have  been  a  caae  of  ordinary 
hallfleinatiao,  siaoe  the  latter  ia  uaaflieaed  by  the  opening  or 
clDvinj;  the  eye«,  and  i»  practically  limited  to  occ.i^ions  of 
abnormal  health  or  disturbed  state  of  mind.  U  umsl  be  re- 
garded ai  an  outward  projection  of  a  recola-utcd  image,  though 
lUe  mechaolim  of  this  projection  does  not  appear  to  be  well 
uodefltood  by  the  professor  himself.  A  case  such  at  this,  of 
what  the  Uennaii  piycholo^isu  woulJ  call  watk-tncmm^  merit* 
the  attention  «( thoce  iaterettod  in  paycho-physics. 

Tms  ctttfcnt  nimber  of  the  Eiatrual  fitvUw  eonttiat  a 
description  Of  aomn  of  the  latett  appliances  in  "electric  heat, 
ing"  for  domestic  n«b   In  the  cookery  expetinenis  at  the 

Crvslal  P.ilacc  Ia>,t  year  the  efficiency  obtained  was  as  a  rule,  veiy 
small,  and  the  wires  used  in  the  apparatus  were  wun  destroyed. 
Mr.  Kioswahger,  of  the  General  Electric  Company,  claims  to 
have  got  over  both  these  drawbacks,  as  welt  as  that  of  the  difh' 
calty  of  incalation.  Instead  of  wrapping  the  wires  in  asbestos, 
mka,  ^  (nndicr  vhick  conditioiu  Ihey  rapidly  oxidise;,  or 
clothing ihcm  with  enamd  (which  cracks  at  high  temperaiureO. 
a  cemerit  is  applieil  in  a  coM  ^t.-ltc,  wl.ich  is  s.n  1  to  in^ulale  vvell 
wiibout  cracking,  even  al  very  high  tcmpcraiuici.  The  "  elec- 
tric kettle  "  has  a  copper  bottom  renting  on  a  double  layer  of 
silicate  cement,  between  the  two  paru  ol  which  the  copper  wires 
CMiying  the  «ni«ent  an  ananged.  The  1  pint  «ie  lakes  3 
nmpciet  at  too  toIu  to  laiw  the  water  to  boiling,  aim)  at  the 
time  repaired  to  raise  a  pint  of  water  iiom  ij*  C.  to  too'  C.  1>y 
an  exptiulilurc  i  f  1000  »a'iv  i^  ;  7  mir;  lus,  ihi»  keitle,  which  li 
a  "  3CO-wat!  keit.i',  '  vtdl  lake  12  minuici  lu  bull  I  pint.  With 
electricity  at  4d.  per  unit,  the  cost  of  hoiling  the  pint  oT  water 
would  be  approatmatcly  one  farthing,  which  is,  of  conne,  roach 
dcarcf  than  gat.  Siew^panit  ««cn^  and  "  radiaion "  for  heat- 
ing rooms  are  also  made,  as  well  as  frying-pans  and  gridirons,  iu 
the  (wo  last-named  of  «hich  greater  economy  i»  prnciicable 
than  n  tlieuttier  c.\>es,  as  ihe  heal  can  be  piuduccdin  the  exact 
»pnt  in  which  it  i«  warned.  Al'fr.teiher  it  is  evident  that 
although  ihcueof  "electric  hca:>ii4  1  k  domestic  culinary  pur. 
poses  it  not  y«t  in  itt  tcnliy  psaoical  stage,  it  is  well  on  the  way 
there. 

In  ihe  course  of  an  interesting  series  of  articles  in 
ElttlritUi  on  the  "  Electric  Lighting  of  Trains,"  we  find  the 
fdlhMrteg  iSgnies  given  as  a  eomparisoa  between  the  cott  of  oil  - 
lampt  and  electric  lights.  The  system  under  discustioais  that  of 
accumulators  carried  io  the  train  and  charged  at  fixed  charging 
st.iti  jni.  The  tot.t'  expense  of  an  electric-lamp  in  a  6rti-claa> 
carnage,  including  interest  on  capital,  &c.,  comet  out  at  0'O289 
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francs  per  "  lamp-hour,"  while  an  oil-lamp  (of  only  7  tan<ne 
power)  comes  to  o  38  franc*,  per  hoar,  while  in  the  sccuad  a.tja 
I  third  class  carriages,  where  nniti-  are  run  off  the  same 

I  battery,  the  comparison  is  still  belter  in  favour  of  the  electric 
j  system. 

A  CATAl  o  -.rt  of  wor^s  on  Phanerogams,  ralphabeticalljr 

I  arr,in^;cd  in  j,'encra,  has  been  is.-ue<i  hy  Messrs.  Duh-i  and  Co. 

j  Two  pamphlets  by  Sir  Spencer  Weils  have  been  scot  to  us — 
one,  "The  Prevention  of  Preventible  Dtseaae,"  b  a  lecture 
delivered  in  GUsgow  in  May  last,  and  the  other,  "Cnmalion 
and  Cholera,*'  is  reprinted,  with  addltioiM,  from  tha  FStntm 

;  for  Fehr  lary.  I S03.  They  both  deserve  a  wld«  drcnhrtiaa  nod 

1  attentive  reading. 

I  Messrs.  CaSSILL  AXD  Co.  have  just  published  a  new  cditiors 
;  of  "  Elementary  Lessons  with  Numcrica;  Kxainples  in  Practical 
Mechanics  and  Machine  Design,"  by  K.  U.  Blaine.  The  book 
I  has  been  to  a  large  extent  rewritten,  and  contains  a  good  deal 
I  of  additional  matter,  an  attempt  luving  been  made  to  bring  the 
^  work  np  to  dale. 

I  TiiF.RE  is  little  of  scientii'ic  value  in  Mr.  Phil  Robinson's  latest 
'  volume— *' Some  Country  Sights  and  Sounds"  (Unwin).  The 
I  anther,  however,  writet  ptentantly  «n«ugh  on  a  vaikty  of  topk* 

more  or  less  to  do  with  the  country. 

\Vn  have  received  a  volume  ««»i««t«g  the  aselewtilogical 
obeervaiiottt  made  at  the  Adelaide  Obeerratory  and  other 

place's  in  South  Aintratii  an  t  the  northern  territory,  during  the 

I years  1SS4  5,  under  ihc  direction  of  iiit  Charki   iodd,  F.R.S. 
A  .NLVV   edition  (the  eighth)  of   Valentin's  "  Course  of 
I  Practical  Chemistry,  or  Qualitative  Chemical  .\nalysis,"  edited 
I  anfl  revised  by  Prof.  W.  R.  Hodgkinson,  has  just  been  publislted 
I  y  Messrs.  J.  and  A.  Churchill.    .\  few  additions  have  been 
introduced  into  the  woik,  including  an  ealin  chapter,  ia  which 
q  iantitative  opentions  are  dealt  witik 

THEjunen  umber  of  TiiiuM,  the  jonrnal  of  the  Rnyal  Agri- 
cultural  and  Conaicrcial  Society  oT  Brkiih  Gnlaaa,  baa 

appeared,  and  contains  artkleton  "The  Seasons  !n  Gutana," 

"  Notes  on  a  Ti  nniey  to  a  Portion  of  the  Cuyuni  i  ,i;;  i  Mining 
I  District,''  ai>d  "  Amateur  Insect  Collecting  m  British  Ouiana," 
occasional  notes,  reports  of  the  Mioety's  meetings  Ac.   It  Bay 

be  obtained  in  London  from  Mr.  Stanford. 

Mbji^fiS.  BioiLKiii  A.\!>SoN  have  just  puliliUied  au  attractive 
little  book  entitled  ".\nimal  and  Plant  Life,"  by  the  Rev. 
[  rbeodorc  Wood.   The  book  is  the  sixth  nnmbcr  of  a  nsefal 
^  serka  of  science  rcadert  adapted  for  ine  in  elementary  tdioolt.' 

"  Whnsman.n's  Tbeor)-  of  Evolution"  (iS93)isthe  title  of  an 
article  by  Prof.  Romanet  in  T'lt  ('/fn  Caurt  of  September  I4. 
Prof.  Weitmann't  recent  modiiicationtolhisie<inent  theory  of 

I  ev'"''iitio!>  are  the  chief  p-iirrs  ili^cusied. 

I  A  LIST  of  Culeopteia,  prepared  by  .Mr.  James  Kdwards,  and 
\  forming  Pan  Xll,  uf  the  "  Fauna  and  Flora  of  Norfolk,"  has 

ibeen  reprinted  from  the  Tiantactiona  of  the  Norfolk  and 
Noewieh  Matuialittt'  Society  ( VoL  V.X  and  inncd  separately. 
Umdkr  the  title  "  Les  Mutears  it  Cat  el  it  PAiole "  {Can- 
I  thier  Villatt),  M,  Paul  Vermaud  gives  an  exeellem  aamoMryof 
I   the  prtscnt  slate  of  knowlet^ge  of  atmospheric  motors.  The 
volume  belongs  to  the  Aiil'-  N".!  nu  ire  -rrie-.     .Vniiiliir  work  in 
the  same  series  that  has  recently  been  received  is  "  UccoiatioQ 
CcramiqMaa  Fea  de  Moutlei''  by  M.  E.  Cwnea. 

Mi--iR  ■.  Mltiiue.n  ,\nd  C' ■  Cotiiiiiercial  Serle>,"  intended 
to  assist  students  and  young  men  prepaiingfor  a  commercial 
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^Mtr,  by  rapplyio!;  utefiil  l«»ndboo1t»  of  a  clear  *tA  practical  | 

dumder,  dealnij^  with  -ul.>:  >    wl-.j.li    arc  iHsoUitrly 

OWBlial  m  a  buwjcs*  life,  ha*  received  an  addition  by  Mr.  H.  ' 
Di  B.  Gttbml,  tDtkbd  «Brftb1l  CongMiee  lad  Calini«i," 

AMCoxoedilioaof  Mr.  J.  R.  Ainsworth  D*vL*'  "Elemens- 
*ty  Tm-lMM>k  of  Biology"  (Me*«i.  Charle*  Griffin  and  Co.) 

h.ivin^  !n  II  cuKcd  for,  tlx  Vkio'k  tus  been  lliuroaghly  reviied 
an:l  iiiucli  eriliigeU,  and  a  num'jor  ■/!  illusttiiin»n$  h»ve  been 
.-i-i-icd.  Part  II.  (.Vnimal  Moq  Holo-y  nnd  I'hyiioIoEy)  hw 
had  iu  value  cnbaoccil  bjr  Ibe  addUton  o(  a  chapMr  on  ihe 
DiftrfbMioA  of  Aaiauls. 

Messrs.  Whittaker's  library  of  popular  science  baa  received 
an  addition  ia  the  form  of  a  volame  eotitled  "  Eltctficitr  and 
Uafiictisa^''br  Mr.  S.  R.  Botlone^  The  iUQstniioiu  ia  the 
bookaKARttleoaMae,  bntare  just  what  a  teacher  reqjires  t., 
«liwldate  ihc  tCKl.  Mr.  Botlooe  is  evidently  at  home  in  his  ' 
(ubjeci,  and  he  kii««»  Iht  wajr  lo  prcaeat  h  lothc  tpnctal 
leader. 

Dx.  J.  W.  Griooky  liu  coaferred  a  benefit  npon  tlndema  < 

ofpetrouraphy  by  translating  the  'T.>!.ln  firth*  rictcrminiuon 
of  the  RiJck-FonnicKj  Minerals,  j^ccparcdby  I'ro/.  1  I  1  nmson- 
l.«^ng.  I  he  t  iblci  of  Rossenbach  and  Micbe!  Levy  and 
Laaou  leave  noihine  to  be  desired  in  tbe  ntatur  of  complete* 
ami,  bm  they  are  of  li-.tle  uie  lothe  dcmentair  itiidcat  for 
poipoMt  of  identificatioiL  By  actni  of  the  lyaoptical  tables,  , 
however,  tbe  comnoner  rack-forming  mineralt  can  easily  be 
detenniaed  when  thcif  Lharicters  Jijvc  I  ccn  niu  nvscopically 
observed.  A  vety  suitable  introducuuii  10  lUe  UUlci  is  a 
description  of  the  petrolocic'i I  microscope,  by  Prof.  Rrenville 
A.  J.  Cole.  Messra.  Macmillaa  are  the  publiahert  of  the  ' 
tftulation.  | 

The  October  number  of  Natural  Science  is  of  umsMi 
interest.  Amonj;  the  articles  nre  the  following  ;  "  The  Effect 
of  the  Glacial  Period  on  the  Fauna  and  Flora  of  the  Briiiih 
Isles."  by  G.  \V.  Bulroaoi  "Some  Recent  tUseatcbc*  on  tlic  1 
habits  of  Ants,  Wasp*,  awl  Bec%"  by  G«0rR«  H.  Carpenter ;  | 
aod  "The  KeoMt  Plecne  of  WMpe,"  by  Oswald  H.  Latter. 
Dr.  C.  Hcfbert  Ilnnt  ihemlw*  upon  "The  Digits  in  a  Bird  s 
Winj;,"  tind  Mr.  J.  T.  CuODingbani  upon  *'  l  ae  ['rablcm  of 
Variation."  In  addition  there  Meaamcrous  notes  and  bool^- 
WKiCtl. 

An  investigation  of  the  com|>c»;iign  .-inil  jiroperiiL-s  of  the 
dangerously  esplosive  iodide  r  f  nitru^cn  Jwi  been  carried  out 
t>  J  r.  Sjohay  in  the  Ub  ir  uury  of  the  University  of  Buda- 
l'e»ib,  and  an  account  of  his  interesting  experimeots  is  contri- 
buted to  the  latest  publication  of  the  Beriekte.  A  large 
number  of  iovestigaton  have  pnviovdy  attacked  tbia  aoneirbat 
fineisatiac  nbjcet.  bat  the  knowledge  hitbcnoaemnalated  hat 
been  insufficient  to  enable  us  to  express  with  certainty  its  com- 
position. O.ie  of  its  propertic!,  its  unpnralleled  readiness  to 
cxpI'Mic  wlih  r,r  wi'hrmt  provocition,  has  been  sd  much  to  the 
fore  as  to  almost  entirely  exclude  investigation  of  its  mora  tm* 
lYjrtant,  although  lesj  sensational,  cbemicat  piopeities.  One 
variety  oftbeiubilaace,  which  was  obuiocd  1^  Or.  Stohay  by 
aiMiaK  anmoniam  hydrate  solution  to  powdered  iodine,  waa 

found  to  be  so  pre-enii-iently  iIi-;)  j.c.l  t>  ilr  i:n.i:ivL-  decom- 
|<OtilioD  that  it  freq  lirniiy  cx  ;.l 0  Ic  1  eve:i  u:.  lu;  WAici,  and  if  it 
were  successfully  t. -in, l\tr^'l  wliiirwct  t  >  a  filter  it  exploded 
upon  the  passage  of  the  first  draught  of  air.  .\n  attemp;  to 
wcerlaiii  in  eompisitijn  by  careful  decom position  with 
anlphwoua  acid  recnlted  in  the  complete  puiverisatton  of  the 
eoniainittg  vessel.  Tolide  oroitro*eii  wat  fim  prepared  by 
Curlois  by  mi.vin^  alcoholic  .solalio:l^  of  i  liiu;  .ui  i  .iiii:i;  ;rii.i 
lie  caoiideied  it  t  i  be  the  tri-iudide  Nij,  an  opinion  which 
waa  iKbK<|uently  shared  by  Gay  LBSiae.   KiUMi  aad  Mar- 
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chand  afterurards  expressed  the  view,  unrapported,  however,  by 
c.vpcdincnt.il  evi  Icncc,  that  it  contained  hydrogen,  and  might 
be  represented  by  the  formula  NHjI.  More  recently  Binean, 
ud  in  thii  country  L>c  Gladatone,  have  adduced  more  uatt> 
worthy  evidence,  from  its  node  «f  deoecBpoiition  by  an  aqaf  on* 
aolatioa  «f  anlphaMtled  hydragen  and  by  aalphnoiut  aeld,  that 
thi«  extraordinary  substance  does  indeed  contain  hydrogen, 
but  only  to  the  extent  of  one  atom,  its  constitution  being  N  111,. 
liuiiMTii,  however,  subsequently  communicated  to  the  Annaltn 
the  view  that  iodide  of  nitrogen  consists  of  Nl|,  but  that  accord- 
ing to  its  mode  of  preparation  it  contains  tnote  ot  lev<»  ammonia. 
Finally,  Stahkchniedt  ba«  brought  forward  the  further 
hypotheris  that  when  an  akoholie  ulution  of  lodfaM  ia  aiked 
with  aiqBcaus  ammonia  the  substance  KI^  is  produced,  but  that 
when  alcoholic  ammonia  is  employed  the  product  possesses  the 

Cirii))  i»;;iijn  Xlll,.  T.'ic  result  of  all  tbii  canr'.icting  tcsl;niony 
has  been  to  leave  the  question  of  the  composition  of  iodide  of 
aitngea  aa  open  one. 

Iodide  of  nitrogen  was  prepared  by  Dr.  Szu!iAy,  ifter  investi- 
gating most  of  the  methods  hitherto  described,  by  adding  excess  of 
aqueous  ammonia  to  a  concentrated  siluiion  of  iodine  in  potas- 
tinm  iodide.  It  l«  ihos  obtained  in  the  form  of  a  very  fine  pow  • 
der,  which  waa  Cauad  to  be  capable  of  aafe  parifieatiaiBbr  iraA- 
ing  with  a  dilute  aohition  of (odiaai  eulpbalfc  It  k  reqiMtt  M 
protect  the  filter  from  draughts  of  air  which  are  liable  to  Indaoe 

fUjilri'-ion.  The  purilieij  suli>Min;e,  of  course  in  a  m  liit  ci>ndi- 
tion,  as  it  cannot  be  diied  wiUtout  explosion,  Mias  analysed  by 
decomposition  with  a  solution  of  inlphuroui  acid  of  known 
atrcngth  and  ettbnatioa  of  tlie  aaKMint  of  iodine  and  ammoaia 
ia  the  aohnhm.  Ita  cenpoaitioa  waa  iaduhilaUy  proved  to  be 
Nilt,,  thus  coofirran)glh*MiiiW  work  of  Dr.  Gladstoa*  and 
of  Bineau.    This  conclusion  I*  pawerfully  supported  by  Che  fact 

that  l>r.  Siuhay  li.^s  been  able  lu  prepare  .1  silver  iltrivative  of 
the  compoiuad  by  repjaciag  the  liydi^^gea  atom  by  silver.  Tnis 
sUver  compound  is  readily  obtained  by  adding  powdered  oxide 
of  silver  or  an  aaaaoniaeal  solntioo  of  silver  nitrate  to  iodide  of 
nitfogea  saspeadad  ta  water.  It  is  a  blaek  AMCaleat  aabitaaoe 
whtdsbqaiteasexploaivaaaiodide  ofnitrotenitselL  Whaacaia* 
fully  dried  the  least  rtse  of  temperature  provokes  explosion.  It 
also  detonates  upon  hting  strack  ur  cven^when  brought  into  gentle 
friction  with  any  other  substance.  Woen  warmed  under  water, 
or  when  treated  with  dilute  acids  it  is  quietly  decomposed,  silver 
iodide  being  deposited,  free  iodiae  liberated,  aod  free  nitiqgea 
escaping  vrtlh  efferveaoence.  The  relative  anioaata  of  thaae  pro- 
Jj'.is  ijf  clcconipQiinon  conclusively  prove  the  compound  to 
il.<^iess  the  com|)ij-,ithjii  .V^  .Ni^  .Moreover,  considerable  evi- 
dence aUo  .-viiduce  l  10  show  that  potassium,  sodium,  and 
baiiam  tepiaceinf  at  compounds  are  capable  of  existence  in  solu- 
taaa.  The  existence  of  the  compound  HN  t.  is  thus  fully  de- 
moost rated,  and  wheiber  ot  aol  the  eoapouads  N  I,  and  N  iial 
are  likewise  capable  of  foraation  under  different  experioMOUt 
(.iiri.iiii  ins  U  .1  jUL-  lion  which  doubtless  larlhcr  woik  wilt  elu* 
cidate.  it  IS  not  unworthy  of  notice  that  there  is  a  considerable 
amonat  of  medsUaaee  bctweea  tiiit  exlmordiaarily  eaploMve 

iabstaace  and  the  riaiilarty  diatiogaished  aioimidc  H  -  N ^  ^ ; 

for  both  contain  tbe  imido  group  Nil  the  hydrogen  of  which  is 
capable  of  Ixing  replaced  by  silver  and  other  metals,  and  both 
appear  la  eoaseqneaee  to  be  endowed  with  a  loasewhat  acid 

nature  by  the  two  atomi  of  ncgauve  iodine  i.i  th.-  one  case,  aad 
the  negative  diaxo-niirogca  group  in  the  other. 

XoTtsfrom  the  Marine  Biological  Statioa.  PlymootK— Last 

week's  captures  include  the  Anaelidi  M/naHiJa  rnaiiil,i!a  {one 
of  these  with  a  chain  of  buds),  S/'iii^nnwrum  /■^ri/a/Ui  aad 
SiflttmtUma  iuuiiMMmt  the  tubiceloas  Gepbyreaa  /Vitnmt 
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hif^crtfia,  and  ihc  Decapod  Cn»tace.in  A!', ana;  tii/enrni. 
TIms  floatini'  iauaa  has  picicoied  hudly  any  sppicciable  chkoce  : 
Biinberi  of  yaanc  Gerjmiia  a^ftndimtata,  Vaam  Margelid 

roc  lus.x-  .-.nrl  5'.r.Trm;  of  O'eUr.,  have  rorincJ  ihe  chief  Cfelen- 
terate  eiemeni.  Nciiiiuca  \%  generally  present  in  fair  qoaotity. 
Tht.  Atddian  Ctona  itrteUimiUit  ii  dow  bmdias. 

The  addition*  to  ths  Zoolo;>ic.-il  Society's  Garden'^  during 
the  past  week  include  a  Rhesus  Monkey  [Mcuaciit  rAtsus)  from 
India,  ;i-e  cuv:!  ]<y  Mr.  Dunc.in  Mackintosh;  two  Lions  (/V/;/ 
.V.',  9  9)iw.)  from  SimaUland.  presented  by  The  Lord  DeU- 
mere  ;  four  Long-fronted  Gerbilles  (Gtr/ii'his  longifittnj)  (torn 
Tunto,  two  L«wg-tailfld  Field  Mice  {,Mus  t/fvatkus)  from 
Fnaee,  pr«M9l«d  by  Mom.  Albert  d«  LaiitrepiM  ;  a  Rlii|>- 
tailed  Coati  [X-uiin  ruf,j)  from  South  America,  presented  by 
Mr.  H.  Kieh  ;  twi  White  Storks  [CicMiia  a;!'j)  Kuropean, 
presented  by  Mr.  Walter  Winani,  F.Z.S.  ;  .in  .\;lc1aide  Parri- 
kttl  {PI tiyctriut  aJtiiiiMr)  txont  Australia,  pti  -fnicfl  hy  Mrs. 
Wirterhouse  ;  two  Common  Sheldrakes  {Ti!it."<iii  ziiJ/aHstr) 
turn  ScotUndf  pmeotcd  by  Mr.  Franck  Atexandcr  ;  three 
Tt<intfCh*me\tma{CtamiefefmpMmifHi)tmm  Soatb  Africa, 
I  rfscn'e  J  by  Mr.  Henry  I'c.iriiiih  ;  nn  Alligator  (AHigalcr 
Miiitiiippieitsii]  from  Florida,  presented  by  Mr.  H.  Venn  ;  a 
Serral  (Ftlii  ttrvil),  a  Cape  Crowned  Crane  {Hultarua  <hrys- 
»/tiargMt),  a  Secretary  Vuliare  {StrftnlariHs  rtfiilivoims),  a 
■Btaefc^taiEed  Kite  {Ehumt  eirnUau)  tma  Sonih  Africa,  a 
Grey  Sqaiml  {Sciims  (intrau\  from  Norib  America,  de- 
posited ;  thm  Vheachas  [La^fttomut  tnthedactylui),  a  Hairy 
Armadillo  (/^ay/'/ f  ■■H'.ty.us),  two  Ypccihi  Rails  i.-l'.i'ni  i\-i 
^fMohii),  a  Great  Utebe  A '/j;'/4i>r«i  imntrr)  from  Soutii 
America,  a  Pfitrri  Amazon  {C'irytolit  frttrii)  from  Braiil, 
pMNlhased  i  foar  Indiaa  Wild  Swioe  {Sut  crutaliu)  bora  io  the 
CuaMm. 


O i  A  A  S TF^ON OMJCA  L  COL  I  '.I/A'. 

On  thf.  Parai  i-ax  dp  TKIt  ri-ANi  TARV  Nebuu^  B.D. 
+  4i'''4':o4.— During  the  »iiii>irier  "f  1892  Dr.  J.  Wilsing 
be)!an  a  se'ies  of  photographs  of  Webb's  planetary  nebular 
B.D.  -t-  41**4004,  using  the  new  photogrsphtf  rrfrnc'or  of  the 
Potsdam  Obscrvator)-,  with  Ihe  inlenlioti  i  f  do  frmimng  the 
parallax.  In  the  eatr^nt  number  of  A  ..'r.  n '•!:!•.  Sark- 
tiihttn  (No.  31901  lie  ^;ivc';  ,in  .TLcnnnt  nf  ihe  niri'  irements 
made.  The  undertakmi;  seems  to  liavc  t-cni  e^;'<'ci  >lly  ilu''C«lt 
acci'U  of  the  numerous  errors  th«t  wcTe  iiiiilc  h>.iri<e,  .nnd 
al<M  l<i  iKo  lAck  of  sharpnesi  of  (he  im.ii^c  nl  the  nebula  on  the 
p!;o;o^ra ji!.ic  pli'.e.  hruni  jiinr  iS<iJ  tn  June  iS  ij  he  obtained 
Ihuiy-Kiur  plates  with  !wu  cvposurcs  on  each  of  cijjhl  minutes 
dut^tion,  and  they  were  all  niei>nred  with  the  Kepsotd's  mea- 
suring apparatus,  a  description  of  which  instrument  is  given  in 
vol.  V.  of  the  PiAlicHmn  ol  tbe  Poudam  Asiroplumal  Obwr- 
Taloiy*  8bt  itais  weie  wed  f «  eon»pari«on,  nA.  tbo  diitiiBOe 
of  tM  Mfboia  «a>  mevnred  Uvm  two  of  tbeae  Mafi  tbe  oUwrs 
faelBg  tt«d  for  Undifie  the  value  in  leoondiofaie  of  the  meamrcd 
distances,  &c.  The  distances  measured  showa4iMinCtdtcveaee> 
n<  will  be  gathered  from  the  following  table,  wlica  N.  jaiM 
N.  6  denotes  the  dUtaoMa  from  the  two  compealoil  ctert 
leapeeiivctjTi— 

Wi. 

.  ! 
I 


N.«. 

Tune  35 

.    7  " 

XI  9  72 

July  13 

J4'4B 

9'77 

Aug.  8 

9453 

95« 

Sept.  a3  . 

«**4»  .. 

971 

Oct.  18 

J4'43 

9  61 

Nor.  10 

9  60 

Jaa.  X 

943 

Jnoe  5 

.    7  a4  S6  . 

13961 

Asinminc  the  nehnla  >li  tincc*  ff<>m  lhc»e  st.ir<  ns  ''  24 "'40 
-t-  Ij'  9  "60  for  o.  the   pimion.   correctiuns  relative 

|c«rly  proper  111  ^L'Tis,  .^n  I       relative  ^raUise*,  when  taken 
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into  nccoiin;.  gave  the  foNowios  nmnlien  for  the  eqnmticNif 

observed— cilc;i[a"cd 

o-  c. 

N.  1.  N*.  6,  ,  K  1.  N.  6. 


-H  0  01; 
-  0  07 

+  002 


•4-  0  05 
+  0*t* 
-  O'll 

+  003 


•♦•  o  06 

-  013 

-  00  J 


-  0  05 
-f  0  01 

-  o  oS 
+  o-os 


The  negative  relative  parallax  thai  obtained  ihowe.  to  "Ox- 
Wilsing  in  his  concluding  lemafki  tay>,  tbet  tbe  distance  of 
Webb'a  nebula  from  the  swi  cannot  be  asiamcd  in  any  w»y  to 
be  less  than  the  dlslueeB  of  both  the  eleveath-msgnitode 
compaiison  stars. 

Solar  axd  Lcxac  Eitftttstrs  roa  Turin.— tn  vol. 

xwiii.  of  the  R.  AccaJtmia  Jtlle  S  ifiize  Ji  T^'r>ni>,  Dr.  .\lberto 
Mansaifa  contributes  the  ephemerides  of  the  tun  and  moon 
»  hich  he  ha<  calculated  out  for  the  horiion  of  Torino  for  the 
year  1894.  For  each  day  of  the  month  ihioagboat  the  year  he 
give«  tbe  lime  of  rising,  meridian  pastage,  and  setting  of  the 
•■un  an^l  mnon.  Brief  reference  is  also  marie  to  the  ecltpaea 
vlaible  in  that  year,  giving  tbe  time  (mean  time  Rome)  of  the 
chief  contaeis. 


GEOGRAPHICAL  XOTES. 

Thf  .^famriiifnt  OiBgraphi^iut  publishes  a  sketch  map  nf 
Dr.   l'a>i:v,iinn'»  ex[<luralion  to  the  north  east  of  f  jke  T.in 
ganyi^.i,  in  the  country  of  Urundi    He  has  traced  put  the  hcail 
waters  of  the  l\.ii;t.T.L,  which  tnkc  t'lcir  ii-.f  ^luse  tM  Tjntjanyi'K.s 
and  flow  down  the  long  slope  lo  the  \'icloria  Nyinz-i,  being 
thus  the  ultimate  source  of  the  Nile,  if  ;i  is  poisiS.lc  tn  apply 
that  name  to  any  of  the  streams  which  feed  Lake  Victoria.  The 
mountains  between  the  baiio  of  tbe  ICageta  and  tint  of  tlie 
Rutiji  are  called  by  the  Wanndi  Mitcii  a  AfttmS,  or  Monataia 
of  Ihe  Moon.  SoBM  of  the  anmmiis  were  appaieatly  abots 
10,00)  feet  above  the  sea.   The  Itiuiji  Kirer,  which  flows  int 
Lake  Tsngsnyika  at  Its  nortbera  end,  is  represented  provldonaU 
at  flowing  from  the  reported  Lake  Oso,  which  receives  thw 
drainage  from  tbe  lontbem  slopes  of  ihe  Mfambito  mouatalsnt 
the  north  slope  of  which  drains  to  Lake  .Mbcrt  Edward.  If 
this  topography  turns  out  to  be  correct,  the  Mfiimbiro  rai^ 
forms  the  only  barrier  across  the  great  meridional  furrow  whi^ 
runs  from  tbe  Mediterranean  to  the  Zambesi,  and  indndct 
Lakes  Albert,  Albert  Edwaid,  the  ponlblo  Oae^  Tangaiiyika, 
and  Nyasa. 

Mk.  IL  F.  B.  Lynch,  with  hii  brother  and  a  Swiss  gnidc^ 
succeeded,  after  seven  and  a  half  hour»'  climbing,  in  makioc 
ascent  of  Mount  .\rarat,  on  September  19,  and  ptomisrs  some 
intereMiag  infocmaiioo  togatdiog  his  obMrvaiions  on  his  ntnnt 
to  tblsoonntiy.  He  look  some  pbotographa  of  the 


PaiKot  KaArancix  pnUUmhitaddntssoB  the  Teaching 
of  Physiography,  given  at  the  Teachers'  Guild  Conference  at 
Oaford,  in  the  October  Dttmfacr  of  the  Gtr-ra/inii/  yaurniU. 
He  deprecates  tbe  exclusive  U'e  of  the  HctmatsktinJe  in  intro. 
ducingehlMren  to  the  study  of  the  earth,  and  approves  rather  of 
teaching  geogiapUy  by  considering  the  earth  as  a  whole, 
insisting,  however,  on  ibe  importance  of  personal  work  by  the 
icholars  in  ibdr  own  neighbourhood  to  extend  and  give  reality 
to  ('       '  '  " 


Ak  interesting  hisloiy  of  the  nnp]>ing  of  the  state  of  MIsp 
aoari,  by  Mr.  Artbar  wimlow,  assisted  by  Mr.  C.  F.  Marbnt, 

ha<  been  published  in  the  Transactions  of  tbe  Academy  o 
.Sciences  of  .Missouri.  Starting  with  the  diclnm  that  the  civili- 
sation of  a  people  is  proportional  to  tbe  accaracy  with  which 
their  country  te  mapped,  Mr.  Winslow  traces  the  gradual  im- 
provement of  the  maps  of  Missouri  in  a  reada!>'<*  wny.  He 
gives  rough  sketches  of  the  more  interesting  eaily  nin  -.  Fran- 
iliiflin'^  mrsp  r  f  ifSS  U  (he  fitjt  on  which  the  name  "  Mis- 
Knirilb  appe-ir?,  h;i!  the  river  Io  which  the  name  was  applied 
i«  very  imper  fi't  1 1  y  rlr.iw  n.  In  Sine"?"';  mipof  1710  thf  position 
of  tht-  Mis'.i^-ippi  i>  shuwn  nciily  -ixly  ^r.lle^  t<xi  f-ir  «e>I,  \ 
the  mouth  ol' it.e  .\l!«ioun  iwcnly-ltve  mufs  too  fai  n'>tth.  In 
du  I'rati'  map  of  17(1-;  the  error  in  bn-h  directior.5  1-  I  .u^.iei!. 
LicuieiiaDl  Row,  ol  the  Uciliili  Aimy,  m  1763  made  a  survey 
of  ibe  Mimiisippi,  accurate  as  to  Utitades,  bat  wmag  in  loagi- 
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tude.  The  first  really  effeciivi  survey  wa«  that  of  Mejsr*. 
Ixwii  and  Clarke  in  iSo+-iS36.  In  1815  Land  Office 
mrveys  were  commenced.  Alter  the  admisaioo  of  the  State 
ttt  tte  Union  in  1810  mote  accurate  surveys  wcie  nqntred 
to  fix  the  bonnJary  lines,  bat  tbesc  had  to  be  rectified  Ln  1850, 
urtea  •eiioos  ftiserapudee  wen  fbud.  ReiUy  iniRwanhy 
•wveylBg  «as  only  b^nn  vben  tlie  CoMt  nnA  Geodetic  Survey 
commenced  a  triangalated  line  the  snte  in  t87i<  The 
Bliuiaiippi  and  Missouri  River  Commis&ionen  subsequently 
rectified  the  mapping  of  (he  rivers,  and  now  the  topographical 
survey  of  the  State  is  lieing  canted  out  by  the  U.S.  GeoloRical 
Survey,  which  has  executed  mapi  of  one-third  of  the  are* 
on  the  scale  of  about  two  miles  to  the  inch.  The  Mitiouri 
Geological  Survey  also  makes  a  topographical  map  of  selected 
pans  of  the  .Slate  on  the  scale  of  about  one  mile  to  the  inch. 


lUL  OBSERVATORY  ON  MOUNT  BLASC. 

A  -S  brietly  announced  in  our  Note*  lait  week,  Dr.  jantsen  has  ' 
recently  visiiftl       nfucrvntnr)'  on  Mount  Blanc.    In  the  ' 
current  Cvmflts  Jim       he  i;ivr<.  an  .nccimnt     thr  expedl'iyn  i 
from  a  scientific  \y>\r.\  nf  view,  .mJ  the  fuKowing  is  .i  ir.msl.ilion 
of  hi<  descrir'.ion  :  — 

We  left  Chainonn  on  Scplembcr  S,  .it  7  a.m..  .ind  arrived 
at  the  summit  on  Septeni^irr  ti,  .i;  ;  3a  p.m.  1  he  obscrvatorv 
was  then  in  front  of  n».  This  con^uuction  In's  -cvcral  floors, 
of  which  the  framework,  formed  by  large  and  massive  tiraids 
crossed  in  all  directions  in  order  to  en>ure  the  rigitlity  uf  the 
whole,  piodnecs  a  deep  impression  upon  the  mind.  One  won- 
dcn  how  It  hat  been  possible  to  tranipoil  the  edifice  to  this 
altilade  ud  fix  it  on  the  loow,  Howcewr,  if  the  condition* 
oflcfcd  bf  the  held,  pcimiacnt*  ned  little  mobile  inowi  of  the 
amuall  me  oeiefiiUy  eonsidcKd,  It  fo  Mon  recoj^nised  thu  the 
anvwt  are  nUe  to  cnppon  veiy  conmieinUe  weight*,'  and  that 
they  will  be  only  slightly  aMDabie  to  displMemotla,  which 
will  render  it  necessary  to  sttaifbtea  *(nia  theconitllietlon  which 
has  been  fixed  upon  tnem. 

On  my  arrival  I  made  a  rapid  survey,  end  taw  that  the 
construction  hirl  not  hren  sank  in  the  snow  as  much  as  I  had 
stipnla'.o)  uf  the  ei>ivrActor<  I  (Id  nut  approve  of  this.  My 
(Ttiides  an  l  myscll  then  look  possession  of  the  largest  tinder- 
j;rounil  rr«om.  I  intended  at  firjt  to  fix  the  instruments  fur 
cnablinp  observation*  to  be  commenced  immediately,  and  the 
prMvition^  were  left  on  the  R icher- Rouge.  'I  hii  circumstance 
put  us  in  s  st.Tle  uf  per;ile\ity,  for  rhe  weather  suddenly  became 
veryba  !,  and  we  hx  \  to  remain  two  days  separated  from  the 
stores.  The  storm  lasted  from  I'aesday  until  Tburtday  mominc. 
Beautiful  weather  tiwa  set  la,  and  I  WMI  able  to  bcpn  toe 
observations. 

The  observations  have  for  their  ptindpnl  object  the  qneition 
of  the  presence  of  oxygen  in  the  solar  ataMMphcic.  The  Academy 
knows  tlwt  I  worked  at  this  important  point  dmins  my  asoen- 
lioDi  to  the  Crandt-Mnlets  1 J050  metres)  ia  iw8,  and  at 
M.  VaUM'aebacfffalory  in  1890. 

Bat  ttw  novelty  of  the  observaiioM  eFtS93  Net  io  the  fact  that 
they  have  been  effected  on  the  very  summit  of  .Mount  Hlanc,  and 
that  (he  instrument  employed  is  infinitely  superior  to  that  of 
the  two  preceding  ascensions.  \i  the  first,  in  fact,  a  Duboscq 
spectroscope  incapable  of  separating  the  B  group  into  distinct 
lines  wascmployed,  while  the  instrument  alout  lobe  employed 
at  the  summit  of  Mount  Blanc  is  a  grating  spectroscope  (the  j 
dispersive  pit'ce  (if  which  I  r>«e  fi  the  kindness  of  RowlsodK  I 
with  telescores  hiving;  a  focal  length  of  0  75  and  showing;  all 
the  rletf.ils  of  ihr  1:  i;ri  up,  Ih:*  circumstance  is  of  considerable 
imjji  rtance,  for  it  niny  Iculto  the  discovery,  in  the  constitution 
of  the  gruiip  ni  ijii'  s'i  jn,  of  valuable  element*  for  measuring  in 
some  way  (he  e'tfc:^  of  the  liiniintition  of  the  action  of  our 
atmosipltere  a<  one  ascenus  intoit, and, 'accordinjjly,  to  determine 
whether  this  liminution  corresponds  to  total  extinction  at  its 
limits.  l;i  f.icc  we  shall  learn  whether  or  no  ihe  double  lines 
wliich  make  "|>  the  B  group  diminish  in  intensity  as  their  re 
frangibiliMW  diminish  ;  that  i^,  as  their  wave-l^ 

This  circumstance  may  perbap*  be  M|>MHr^ 
not  to  measure,  at  least  to  otncrse  the  dhnl^v 
of  the  selective  ahaorptinn  of  our  usMadV 
atcertnined  that  the  most  feeble  donMef'Ml 
the  other  as  the  atinotphere  is  .-isc^n'tH,  that 

S  1  S«c  t  (•  vr/.'.  i  .Vciun,!  f  r  »ti  accounl  of  ti>;,<iija«al*< 


absorbing  action  is  diminished.  Thus,  under  ordinary 
circumstance:*,  .it  the  surface  of  our  seas  or  upon  our  plaini^, 
thirteen  or  fourteen  doubles  can  be  seen,  not  reckoning  that 
which  is  known  as  the  head  of  B. 

Bm  even  at  Chawonia^  that  at  att  ^t&«de  oT jojo  «gelfa«» 
Ihe  tMrteenth  dotiWe  is  very  difRcsIt  to  nake  oat,  aad  at  tke 
Grands  Mnlets  (30^0  m. },  it  is  only  poatiUc  tn  see  from  the  tenth 
to  the  tweUih,  while  at  the  snomit  of  Mount  Btanc  I  oou*d 
hardly  go  beyond  the  eighth. 

It  is  not  lo  be  supposed  that  we  establish  a  proportionality 
between  the  numerical  diminution  of  the  doubles  and  that  of 
the  atmospheric  action.  The  law  is  evidently  of  a  mnch  more 
complex  character.  But  this  diminution,  especially  when  con- 
sidered in  connection  with  the  experimrnis  m.ide  with  tubes 
full  of  iTcygen,  and  able  to  reproduce  the  fries  of  ntmivsphetic 
p)ierii  riir  n,^  to  which  we  have  referred,  is  suHKiL-r-l  for  us  tocon- 
clude  that  the  B  groH|)  would  totally  disappear  at  'he  limits  of 
our  almcMphere.  It  is  remarkable,  however,  iha'  if  ue  tike 
the  co-cflicieat  0*366  that  represents  the  diminution  of  atmo< 
spheiie  actioa  at  the  summit  of  Mount  Blaac  acaofding  to 

/  o  41  . .  \ 

barometric  prci-urcs  '  ^  =  O'jr  0  I  inr!  multiply  it  by  thir- 
teen— the  numbr-r  th;'.t  1  i-jircscnts  'lie  'U  .'.iMt-s  clearly  visible  on 
the  jilain  «e  olii.mn  71  as  the-  result  ;  ih.it  is  to  say,  very 
nearly  the  ntiiuhcr  8  il.jiihles  that  can  he  seen  by  me  on  the 
suiiimil  of  Mniint  lilanc. 

This  result  is  ccitainly  remarkable,  but  I  repeat  that,  in 
my  opinion,  it  is  only  by  the  comparison  with  tubes  reprodacin|E 
the  same  optical  conditions  as  nearly  as  possible,  that  any  defi* 
niteeoncluionawinbeobtaiaed.  These  comimmiive  cxperi* 
nmlf  hate  altaadf  been  coMtnenced  la  the  htbonierf  of 
Mcadon  (Mnennrtonr,  snd  they  lend  to  the  same  ntnlt,  viz., 
the  diaappeannce  of  the  groups  A.  B,  and  a  at  the  limits  of  the 
atmosphere.  On  account  of  the  import anca  of  tka  qneition, 
however,  the  experiments  will  be  repeated  aiMl  compleled. 

The  question  arises  as  to  whether  the  high  temperaturer  to 
which  solar  gases  and  vapours  are  subjected  are  not  capable 
of  modifying  the  power  of  selective  abtorotion,  and  particularly 
whether  the  absorption  of  oxygen  which  takes  place  in  the 
sun's  atmosphere  wonid  not  be  altogether  different  from  that 
indicated  by  the  experimcota  which  Gave haea  made  at  oidiaary 
femjwratMrei. 

1  have  alrenily  inslitiiicrl  experiments  wi'h  the  iJca  of  reply- 
ing If)  this  objetlion,  I  shall  ''ive  an  account  of  them  So  the 
Academy  indue  course.  Imt  I  may  say  ih.i!  tli-.-  absorption  spec- 
trum of  oKf^en,  ei(^er  thf  line  spcctnim  or  the  unresoIv.ible 
bands,  (In  IK, I  n  11  ear  t,.  be  morlifiril  in  .-in  a|i|/reciable  manner 
when  the  oxygen  is  saticd  lo  temperatures  of  ahuut  400  or  5CO 
deitreef. 

On  the  whnle,  T  think  that  observations  made  on  the  summit 
of  Mount  Blanc  give  a  new  and  much  aumder  figandation 
to  the  study  of  the  qnetAM  6l  the  purely  teltaiic  ortKin  of  the 
oxygen  groups  io  the  wtar  sfcctmni,  and  lehd  to  the  eonela' 

sions  previously  staled. 

Independently  of  these  observations  I  have  also  given  some 
attention  to  the  transparency  of  the  atmosphere  oi  this  almost 
unirjue  station,  nr.A  to  the  atmospheric  phenomena  which  are 
included  in  .'uch  .in  extensive  view,  and  sctom  nieh  a  great 
lh>ckne»«.    I  nh.i'l  -poak  of  this  on  a  future  occasion. 

The  observatory,  f  c  urse,  is  not  completed.  There  yet  re- 
mains much  to  be  lone  mdependenily  of  interior  arrancem-nts 
and  the  installatif m  "f  ilie  instruments  ;  but  the  great  ilifi  culry 
has  been  overcome,  for  we  are  free  to  '  "  ' 
to  reckon  with  the  saowstonos  i  the 
course. 

I  hope  that  the  observatory  will  ^  xin  be  able  to  oflVr  a  much 
more  comfortable  «ojourn  than  I  have  had  there ;  but  that  will 
depend  upin  the  weather.  He  thi-s  .i*  it  may,  I  regret  nothing. 
I  strongly  wished  to  see  our  work  in  position,  and  still  more 
fervently  desired  to  inaugurate  it  by  observations  which  .are ever 
in  my  rnind.  I  am  rorlnnatc  at  having  been  able  to  realise  my 
desires  in  spite  of  aome  dfficullies. 


work,  and  no  longer  have 
1  test  will  follow  ia  dae 


/HON  AND  STEEL  INSTITUTE. 

AVERY  sncceisfol  meeting  of  the  Iron  and  Steel  Institute 
has  ju<it  been  held  in  Darlingion,  commencing  nn  Tues- 
'sy,  Srptf  mbe:  26.   The  President,  Mr.  E.  Wiadaor  Kichj 
ccupicd  the  chsir    There  was  •  vety  good  litt 
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dma  ia  all.  as  follows :— On  the  MaDsfMliira  «f  Btdc  Steel 
et  Witkdwit',  by  Paul  Kupclwieter ;  on  tltt  Weale  ef  Fee1| 
Put,  Piemtti  and  Future,  la  Sowlting  Ores  of  Iran,  by  Sir 
I.e«t1)ian  Belt,  F.R.S.;  on  Iron  and  Steel  at  the  Chici4;o 

World's  Fair,  by  H.  Bsuerman  ;  on  Iron  and  Slcel  Wire,  and 
the  Development  of  ii-  Ni  nnufacture,  by  J.  P.  Hcdson  ;  on  the 
Samplint;  of  Iron  Ore,  liy  T  Claikson  ;  on  the  Tudhoe  Works 
of  the  Weardalc  Ironaad  Coa!  Company,  by  H.  W.  Holtis  ;  on 
the  Liihrip  Cf>al  Washing  and  Dry  Separation  rfatit  at  !?ie  North 
Bitchburn  Coal  Com}»an)r'»  Randolph  Pit,  by  |.\nics  I  Anson  ; 
on  CarhoTi  in  Iron,  by  Prof.  Ledcbur  (Frftber,;;'  ;  on  .^  ii^gesled 
]n)|.T.ivcim.Tits  111  connection  with  the  MnnuMcUirc  ol  Steel 
li&ttc-.  iiy  William  Muirhead  ;  on  the  Last  1  «fnty  in  the 
Clevc'sAn  ;  M  iiung  District,  by  A.  1_  Steavensun  ;  on  the  Pro- 
dactioii  "f  \N  r<j;ii.;ht  Iron  in  .Snia!l  Wast  Furnaces  in  India,  by 
T,  'l  utrcr, 

Mr.  Ktiiielwie<ec  .><  jiAjKC  Itrst  lai^cn,  aad  gave  an  interest- 
ing account  of  the  basic  process,  which  the  author  has  intro- 
duced with  cotuiderabic  success  at  WitkowitL  It  is  of  course 
well  known  ihet  the  d>ca|i<«t  proecv  ef  Mecl  nanefitctne  i« 
that  carrie4  e«t  ttltli  the  BeHeraer  cwivetler;  the  Siemens 
fonmceceoeiaegit.  Although  the  baale  praoeis  waa  oiigin- 
ellydeviaed  far  the  we  of  the  fiewemer  converter,  it  has  had 
cfluidcnUe  npi^icatkm  with  the  opcn'hcanh  furnaces.  Tlie 
basic  proecfs  ii,  however,  dearer  than  the  old  acid  system  of 
manufacture,  and  some  of  the  most  beautiful  mild  steel  pro- 
duced is  made  iti  the  open<hearth  famace  with  a  basic  hning. 
The  latter,  again,  i«  more  co«tly  than  the  old  acid  lining,  and 
we  havetherefore  the  following  gradations  as  lo  co«l  :~Firsl, 
the  acid  Ilfsnemet ,  r.r  nripinal  pi-oce<s  ;  rest,  the  basic  Hewmc r  ; 
tt;en  llic  aL.il  oijen-hrni;;.,  iiiul  tinally  the  basic  opci.-hciirlli  ; 
the  i.-iiii-r  Siciii^  tlie  dearest  oi  the  four.  It  is  obvious  ihcreloie, 
th.tt  »})cn  ciT  uiiittiinces  permit  it,  that  the  Dessemer converter 
»iiuuld  lie  usci:  in  ]>Ucc  of  the  open-hearth,  but  there  is  an  objec- 
tion to  tl>e  liL-sMiiicr  ciinveilcr  ir.  tfie  (act  that  it  acli  so  iiuich 
morequicVly  :  ti.c  ?^luwcr  vvvtiiiii);  upoi-hcailii  luiuace  ui^"^S 
time  foi  !'  -I*  to  be  made,  and  the  product  is  Consequently  more 
certain.  >lr.  ivupelwieser  has  iniroduc«d  a  combiaed  process 
in  Witlcewitz,  which  many  members  of  iIm  Iron  and  Suel  In- 
atitttte  taw  in  work,  when  the  Inatittite  meeting  ww  lirid  in 
Awlria.  The  pig-iRn  ohtaincd  is  Wiikowilt  ccateins  loo 
awb  phosphom*  for  oie  in  the  ovdlnary  Btnemer  prDceas, 
white  it  does  not  contain  sufficient  phosphorus  for  thie  basic 
process.  As  a  further  complication,  a  supply  of  cheap  scrap 
was  not  obtainable  at  the  works.  The  way  in  which  the  author 
got  over  his  difTicultie*  is  highly  ingenious,  and  is  welt  worth 
■tody  by  Knglish  steel-makcti.  The  pig-iron  is  run  from  the 
biMt  fbmace  into  the  Ituile,  and  transferred  immediately  lo  the 
converter,  which  has  an  actd  linin;;.  'I'he  blast  i«  then  turned 
on,  and  the  blow  kept  up  till  the  jji^;  iron  is  (le-!.iliconisei.i  ;  .111 
operation  that  require^  alioiit  iive  or  su  uunuies  ]K-r(c»rro.  The 
silicon  being  leuiovol,  ni.'\n^;.incve  .ind  .t  cun^i  erable  amount 
of  carbon  remain  :  ilie  metal  is  |xjiiictl  into  al.iillc,  .\iid  taken  to 
the  open-hcarth  liiimce,  wlicte  t;ie  [T'lcess  "f  ^tetl  nmkin^;  '.s 
completed.  Tin-,  inrthn  l  of  ij|ieia'-ii:n  his  the  ;;tc.it  advani.i^;t; 
that  tiie  m  ilten  metal,  when  run  into  the  <i|ieri  l-.eaith  ii;rtiace, 
which  is  haste  lined,  Uch;!>  nut  tlcsinty  iltc  iiiuiij;,  a.,  il  lun  be- 
come completely  de-siliconised.  Tne  tim?  required  for  work- 
ing the  charge  is  coasidcrably  diminished,  and  ihe  amount  of 
iron  Ukco  up  the  stag  ta  said  to  b«  lets,  at  also  arc  the  ex- 
pcodimn  offiiel  nnd  com  of  wage*.  Wettonot  propose  follow- 
ing the  Butlior  into  hit  figiiret  as  to  tiie  coat  of  ptodaoikm,  but 
the  balnflcc  iDfavoer  of  Bt  method  i*  lOr.  per  ion  at  compared 
with  Ihe  coit  ef  ooavenian  in  the  0fWB-b»rih  furnace  from  the 
com meS cement,  whilst  it  it  taid  to  lie  no  dearer  than  the  ba«ic 
BeMcmei  proce<>^  when  carried  out  on  a  large  scalr.  Perhaps 
the  chief  ptiiDt  of  interest  to  English  steel  makers  is  the  working 
of  the  Dietnl  from  the  blast  furnace  direct  ;  a  thing  which  ba^  of 
course  often  been  con»idered  by  i>ierl-mal.crs  in  all  pailn  of  the 
»-orld.  Il  Is  always  difficult,  and  often  fallaciuut,  to  iniitctf  enni- 
parisons  unless  the  whole  conditions  on  both  sides  Se  Ainn  .ir, 
and  it  is  certain  that  those  conditions  existing  at  WiikoMit<  have 
not  their  exact  counterpart  in  this  country.  Il  i»  not  surprising, 
therefore,  to  ftrid  iha!  during  the  discussion  of  the  [Miper  high 
authorities  1!  ltd  M  r.  Jaraes  Kiley  diJ  not  by  iiiy  ii>  :iiis 
approve  of  ihc  an  lior  s  .(ingestions  :  basing  his  objection  prin- 
cipally on  the  ssaste  that  would  lake  place  in  the  procets.  On 
the  other  hand,  Mr.  6nelus  and  Mr.  Whitwell— liolh  high 
nnthoritict-'Mipparted  the  author.  Them  is  of  ooetsc  the  im- 
dettiabbt  lor,  a  ion,  wblch  it  tufficieni  vindkaiioB  of  the  pro 
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eemu  carried  out  in  Witkowitx.  Whether  the  to/,  wovid  ctill 
heie  ibegoodin  English  steel  worlis,  it  a  matter  that  isopeatn 
quealloo. 

Sir  Lowlhiu  Bell  nest  nad  a  pa{Mr  on  the  watte  of  bent, 

past,  present,  and  future,  in  smelting  iron  ores.    This  coo- 
tribution  was  largely  of  a  historical  nature.    Its  scope  is  sulfi- 
ciently  indicated  by  the  title,  and  il  would  be  a  useful  in- 
tellectual exercise  for  students  to  follow  its  reasoning. 
Mr.  Bauerman's  paper  on  the  iron  and  sisel  exhibits  at  the 

I  Chicago  Exhibition  was  of  the  usual  nature  of  such  papers.  The 

'  princt-^t^l  wonders  to  h«  «een  were  referre<t  to  ?'y  the  author, 
ljut  it  is  unnecessary  f<jr  u;  to  follow  him  in  Ins  de--crKi". lo r 
The  same  remark  applies  to  Mr.  Si^avcnson's  paper,  \s;th  liic 
reading  of  which  the  firtt  day  s  silting;  uas  brought  to  a  cl  >»e. 
In  the  afternoon  si  very  instructive  and  pleasant  excursion  was 
made  to  tlie  W  eaidale  Steel  and  Iron  Company's  works  at 

I  Siiennymuie,  where  members  had  an  opportunity  of  seeing  the 

I  gigantic  operation  of  cogging  and  rolling  ingMI^  which  are 

I  characteiistic  of  tbe  modern  steel  works. 

The  first  paper  laken  on  the  second  dqr'c  titling  wet  Prof. 
Ledebor*!  contribution  on  carbon  in  iron,  Tbit  met  with  a 
mfatcd  (escfMloD,  the  opinion  of  some  tiypeeriiig  to  be 

that  k  WM  hMdIy  worthy  of  the  lime  allotlcd  to  U,  eltboach 
interaelionai  eottrfcqr  forbade  them  blankly  saying  so.  VVe 
think  such  an  oplnioo  can  only  be  due  to  a  cursory  study  of  t  he 
paper,  whidi  appears  to  be  one  of  sontiderabiie  value,  and 
especially  tttttable  for  the  TranMCltona  of  the  Institute.  There 
is  some  controversial  matter  in  this  memoir,  but  its  value  is  that 
it  bring%  E.igclher  in  a  very  compact  form  many  of  the  leading 
(lets  involved  in  the  sn^'ect  tirion  whic'i  il  tteati,  and  al'hoogh 
tlieie  is  not  much  in  it  that  is  nesv  -in  fact,  the  matter  consuls 
of  that  already  Itnown  -yet  many  ot  the  details  are,  as  was 
slated  by  Mr.  Hai  .held,  the  result  of  the  authi>r's  own  research. 
The  paper  u  wed  wortii  the  consideration  of  metallurgists,  and 
we  think  there  are  few  who  would  no;  iKjncht  by  their  memories 
being  refreshed,  even  if  the  facts  were  not  allinjethcr  new. 
Prof.  Ledelnir  holds  that  thcte  are  four  states  of  carbon  in  iron. 
The  first  is  the  graphuie  stale  ,  the  sctund,  that  which  the 
author  described  as  the  lemper-caibon  :  the  third  is  a  carfasde 
carbon  or  cement  carbon ;  and  Ihe  fourth  bardcaiog  carbon.  It 
will  be  evident  that  inttatiag  this  the  muher  opeaed  up  oMMer 
largely  of  a  contioteiwil  nntnie^  end  in  tbe  ditenwloii  wbicb 
followed.  Mr.  Snelut,  Mr.  MadfieM.  Prof  Robertt-Awtea, 
Mr.  Stead,  Sir  LowtUaa  Bell,  Prof.  Thomea  twma,  and  Mr. 
Edward  Rilev  look  pert.  It  it  unnecessary  to  say  that  with 
all  these  gentlemen  enngtd  in  the  discussion  there  was  some 
clashing  of  opinion.  Mr.  lladfield  slated  a  most  interesting 
fact,  in  that  from  a  malleable  iron  casting  he  hod  obtained 
tS'.ree  per  cent,  of  graphitic  carbon  ;  but  we  believe  the  casting 
showed  all  the  (ihysical  qualities  of  having  been  well  annealed. 

I  Ihe  result  is  of  course  not  difficult  to  ciucfive,  but  the  fact  is 
none  the  less  of  intcicst.    I  hc  action  ol  silicon  in  regard  to 

I  carlion  in  sirel  aUo  occupied  Ihe atteniion  of  the moeliog  daring 
ihis  discussion,  but  we  did  Bot  Botlcc  that  «By  aewinca  wcae 

I  brought  forward. 

I      Mr.  Bcdson't  paper  on  iron  and  sir  !  « ire  was  a  very  able 
I  contribution  on  a  most  inlercstui^  -.ulij^c.    The  author  is  of 
j  the  fourth  generation  of  wire-makers,  the  business  in  wbidi  be 
is  engag«l  having  been  bandetl  down  lo  him  from  bit  greet* 
grandmUier  \  whtntMalistber added  some  nf  the  iMai  iaapanaat 
improtNBwata  ta  the  aMcWaery  and  proccta  of  wiieaiaaabe* 
toruf.  Tbe  imaMiue  tapefioriiy  of  baaic  ttcel  over  that  pro* 
duced  by  the  add  proceta  wat  strongly  in^ed  upon  by  the 
author ;  a  f.ac:  which  called  forth  some  rather  sharp  remarks 
from  Mr.  James  Riley,  who  protested  against  the  acid  Siemens 
steel  bci^  left  unnienti«ncd,  as  by  far  ihe  greatest  quantity  of 
steel  wtoa  wat  manufactured  troni  that  metal.    Mr.  Bedsoo's 
'  paper  was  a  long  one  ;  bui  if  it  had  been  even  more  extended, 
I  his  audience  would  no:  hAve  objected  10  it.    For  our  own  part, 
I  we  shonld  have  been  glad  to  have  seen  some  mention  stwde  of 
the  estiaordlnaiy  tenacity  ia  steel  produced  by  drairiag  lata 
wire. 

The  ncx'  |ia]icr  i.i'str;  was  that  of  Mt.  Will.  im  M,iirhead. 

I  UnfjrtuJiiilrly  tliis  conn  ihution  was  writtLn  m  >ucli  a  way  that 
the  author's  nieamnj;  »  n  .  >  ime'.» .:  it  idi  i  i:.  Kiom  the  word- 
ing of  the  |;i;  'i  we  g^iiicred  that  .Mr.  .Niuiiticad  would  abolish 

j  theCu.:.,!!  i;  1    tcets  by  »  hich  the  ingot  i»  broken  down  in  rolls 

'  (o  managcauie  dimensions  for  rolling;.  Ihis  operation  was 
Offiglaally  perfoniMd  by  the  steam  hammer,  and  the  CQgKiag 

.  rolls  weie  andonbiedly  a  great  iiDpriAcuieai.  eoabliag  work  to 
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be  done  with  more  expctiition  and  greater  cheapnesii.    The  , 
»u(bor  in  hii  paper  cenain)y  advocated  .abandoning  both  ham- 
merin;;  and  co{;ijin(».    In  his  paper  he  said,  "  Coi^imj,  as  it  is 
at  preipnt  I'anifii  011,  ai;li   it^   c  >nve  ]UL-iit    ri-Iiciiiir.^^,  is  a 
cuRtLcrsuir.c,  almost  an  ugly  operation,  and  lium  lite  ar);u- 
menis  I  have  endeavoared  to  tulduse,  an  unneceinary  one.  I {ow 
much  smarter  and  cheaper  k  will  be  to  take  the  iu^ots  and  roll  , 
them  right  off  into  plat«^  and  I  comaiciid  Ihkto  your  eamcat  .' 
attcBtKm."  Vet  to  the  diKunloB  which  followed,  Mr.  Muif>  I 
head  said  that  he  dU  not  I*  bis  vjmtm.  do  wilhout  eogeing.  , 
Tbe  point  Li  ooe  of  comiderable  Imiiortaacei  aod,  Mr.  Muir-  { 
head  !  poiitioB  aa  tbe  maBager  of  an  important  steel-producing 
plant  eommattd*  far  him  attenlion.    Ifthc  same  results  can  be 
got  from  the  ingot  without  coggini;  and  reheating,  andoubledly  : 
a  great  !>iep  in  advance  will  have  been  taken  ;  but  the  majority  | 
of  steel-makers — perhaps  we  might  say  all,  with  the  ejtceptiort 
of  Mr.  Muirhead — think  that  cogijioK  or   hannisicrin.-   :i  a 
necessary  though  exT^cr'^i'i'c  procfn^.    Cf  c-i:!r-.''.  if  the  author 
canshowthat  ht-i-  m\A  \\'-v \<i^\  . .(  ilu- <.(rtrl  world  wmnj;, 

he  will  have  performed  a  ■■'■w-i-A  sctvicc  to  itie  industry.  If  wc 
were  the  owners  of  steel  W  'ir  .;s,  however,  we  should  prefer  the 
experiments  to  Hp  c^rrieil  >  I  y  other  manuf«ctUTer«.  Ii  may 
be  ii'lilcd  tl;.Tt  vvli.Tt  is  kmmn  the  'iirccl  process  ui  rolling  i-; 
not  a  new  thirig,  auJ  fur  .\h.  ,^!uirh^a■^  lo  srsiccieU  Im  will  have 
to  introduce  some  entirely  fretth  element  into  his  procedure. 

The  last  paper  read  at  the  meeting  was  Mr.  Clatkson's  con- 
tribDl{oa»  M  vbidi  he  deaetibed  hit  ore  sampling  machine.  It 
woald  icem  a  auall  antltr,  at  firet  glance,  to  sample  ore,  but 
ii  it  by  no  meant  an  co^  thing  to  d&  Tbe  variatiooi  in 
f)u«liiy  or  compo»iilen  are  arUtiarily  dtttrihnted,  and  U  euy 
caaily  he  that  a  sample  made  up  from  portions  from  aeveral 
diOiHent  positions  in  the  mass  t'>  be  sampled,  may  not  be  a  fair  ' 
represenlalion  of  the  whole.  Machineshave  been  before  used, 
by  means  of  which  small  portions  of  a  f  illing  ma»8  of  ore  may 
be  abslracici  :it  regular  intervals.  It  would  be  dilTKult  to 
describe  this  .Icvicc  without  the  aid  of  diagrams,  but  it  may 
be  stated  th.it  thnnph  they  appear  to  work  f.iirly  and 
equitably  at  first  ihcy  arc  in  reality  partial  in  their  selec- 

tion  Mr.  Cl.irkson  ins  hro^igh',  a  (rained  minti  !o  hearnpon  this 
sul'icc".  -Tnii  hjs  ;if."IiKi.-ii  .\  really  scienti'k  inst:>:mciT.  The 
mai»  uJ  ore  \,%  caused  to  f.ill  in  an  aimular  •.tri:Ani,  iic«cending 
into  a  hopper,  which  is  ni.i  ir  i<i  rev  i|vi:  w  i;'<^^"  ^peed.    By  a 
suitable  mechanism  small  portiDn^  of  the  ote  arc  abstracted  at 
regular  intervals,  and  from  the  fact  that  the  falling  mass  takes  ! 
the  form  of  attannulus  in  place  of  a  solid  stream,  the  tendency 
ofcerMia  fulhlea  to  gather  in  the  middle  of  the  stream  is 
obflnted,  A  «ii»l1'tiie<t  apparatiu  wat  tbown  in  the  theatre, 
and  tbe  Mthorwaa  able  to  praettatUy  deaaMatnte  the  aeearacy 
with  which  tt  worked,  to  far  ni  the  eiaet  pertentage  of  the 
mateiial  abstracted  from  the  whole  was  conccrocd.  Tbe 
demonstraiion,  it  may  be  taid,  waa  perfectly  succestfal.  The 
apparatus  han  another  meful  ficM  in  distribution  of  a  roas)  into  , 
equal  parts,  so  that  by  it  a  nnmher  of  bottles  or  boxes  czn  be  | 
filled  wilhout  the  tedious  prncett  of  weighing  ticing  gone  1 
through,  and  yet  each  receptacle  will  have  its  due  share  of  the  ' 
matcn.i).    The  error  of  the  ore  5e;>-irattir   is    less   than  at 
prescn ; . 

This  was  the  last  paper  read  a:  the  meetiDg,  which  concluded 
with  the  wnial  «Mea  of  thaakt. 


TNEOJtlES  OF  THE  ORIGLV  OF  AfOt/JVTA/X 

NANCES.  I 

IN  his  presidential  address,  deliveccd  befuic  tbe  American 
Awoeiatka  lor  the  Advancement  of  Science  this  year,  Frof. 
I«  Conti  deall  with  ihcoriet  of  mountain  generii  a  tubiect 
which  Ilea  at  tbe  very  fou  ndation  of  theoraticu  seoleiyi,  Want 
of  apace  fbrhlda  nt  jirinting  the  addrew  in  raH,  but  the  uio«t 
ntlieoi  p«int<;  are  contained  in  the  extract*  from  it  that  are  here  ' 
given. 

Prof.  Le  Conte  began  by  slating  ihOM  fnndamental  features 
of  the  structure  of  mountain  ranges  an  which  every  true  theory 
of  their  origin  must  be  founded.  These  features  are  :  vi)  Thick- 
nesa  of  mountain  sedimentt ;  (2)  coarseness  of  mountain  sedi- 
ments :  (3)  folded  s'.nicturc  of  mountains  ;  {4'i  cleivage  slrac- 
tnre  ;  (5)  granite  or  mctanK>r|iluc  .ivis  ;  •(>)  .isyiiimetrii;  Torto. 
Another  type  of  niiKiniain,  t><e  mam  characlciistics  of  which  | 
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are  not  inclDded  under  the  .ihove  ite.irtg,  nre  tliote  oni)'  ^n;n<1 
in  the  Basin  arc)  Plateau  regions,  and  therefore  lerme  l  the 
Basin  legion  type.  In  fact,  "mountains  may  he  ilivisled  into  two 
type>,  vtr.  mouiil.nns  f'  mu  d  !  v  li.Oili:-^;  d:  sir.it.i,  nn  I  ni.iuntains 
lormed  by  tlltittj;  ol  tiuil-l-lccss.  ihc  sln.i.!.;i^  ul  Uie  one  is 
anticlinal  or  o'/clinal,  of  the  other,  /wc/f'clinal.  The  Sierra  pro- 
bably belongs  to  both  types.  It  was  formed  at  the  end  of  the 
juracaic  aa  a  monntain  of  the  fint  type,  bnt  the  whole  Siena 
block  was  tilted  op  on  ill  CMlera  tide  wltboat  foldiac  at  the 
end  of  ihe  Tertiary,  and  it  then  became  also  a  monntam  of  the 
ttcond  type.  A  complete  theory  mntt  explain  ihia  type  alio ; 
but  since  from  tbe  exceptional  character  it  mutt  be  regarded  aa 
of  subordinate  hnporiance,  we  shall  be  compelled  tO  confine  onr 
diicussion  to  mountains  o(  the  usual  type." 

Before  going  any  further,  however.  Prof.  LeCoOlecnade  a 
digression  in  oNlcr  to  cli.irly  lay  down  what  he  meant  by 
theor).  Ai-.cr  lacis  li.ivt-  lirtti  collected  they  must  be  explained, 
and  the  txplanalior.  wIdcIi  mcrtly  fjjve'i  the  law^  nf  t!ie  imme- 
diate l>(u'il'.':nen.i  in  h.uul,  (.mU-jiI  iht-  /.  / :  \:--  r.  The 
next  step  lo»nrds  ihc  p<rfcttion  of  knowledge  lonsisls  in  ex- 
plaining the  cause  of  the  e  laws,  and  is  termed  the  Caiual  rr 
Fhysical  Tiitery.  'I  he  following  i«  an  illustration  of  this 
distinction  . — 

"  All  the  pheiiumcua  o(  i)ic  drift  uell  «xpi.^ine<l  by  the 
former  existence  of  an  ice-sheet  moving  southward  by  laws  of 
glaci*!  motion,  scoring,  polishing,  and  depositing  iir  its  course. 
Tbia  ia  tbe  fonmil  tbceir.  fiut  atUI  tbe  qncallea  ranaias, 
What  VMtbecMiaeof  tbniea4licat}  Waa  h  dna  to  noitbcrB 
devalion,  or  to  Apbelian  winter  concnninE  with  Eieat  eoeeit- 
tticiiy  of  tbe  earth  a  orbit  7  And  if  dtie  to  aortheiii  elevatioa, 
what  was  the  cause  of  that  elevation  ?  A  perfect  Ibaory  *M*t 
answer  all  these  questions.'' 

"  ....  I  wish  to  keep  clear  in  (he  mind  theie  two  lUKcaei 
theorising  in  the  case  of  mountain  origin  The  formal  theory 
is  already  well  advanced  toward  a  satisfactory  condition  ;  the 
physical  theory  it  still  in  a  very  chaotic  stale.  But  the  e  i\so 
kinds  of  theories  have  been  often  cmfr.un  ic  l  wi'h  on-  .moth.-r 
in  the  ;..  ;ii;l.u  and  even  in  the  •cn.T.ntK:  ti.mil.  ^n:l  tin-  ch.ioiic 
state  ot  the  ln'ter  been  carricil  ovr-r  and  credited  to  the 
former  also  ,  ~o  il  nt  n^.iny  sl-iih  to  think  that  the  whole  »nbjecl 
of  mountain  uiijsiti  is  y<.t  «),r,iiy  in  t lie  sir,  iit^d  without  any 
solid  foundation." 

Bearing  in  mind  that  "a  true  forcttal  ihcoty,  keeping  close 
to  the  immediate  facts  in  hand,  rrust  pass  gradually  from 
necessary  inferences  from  smaller  groups  to  a  wider  theory 
which  cball  explain  them  ail,"  PieU  Lc  COMe  showed  tbe 
iaferencta  that  conhi  be  mnde  fram  Iba  daraeledatle  featutei 
ol  menntaiB  attnctvre.  md  he  then  Braened  tboae  infimaeea, 
end  attBMMd  «p  bii  views  aa  to  the  nulde  of  modDtain  fomalion 
as  foilowa  ^-• 

Summary  StOtmmt  cf  Ihe  Forma'  7"i. ^ry. 
(I)  ''Mountain  ranges,  while  in  prepai.it ion  Tor  tuture  birth, 
were  marginal  sea-bottomt  receiving  abundant  sediment  from 
an  adjscent  land-mass  and  slowly  subsiding  under  the  increasing 
weight.  {2\  They  were  at  first  formed  and  continued  for  a  time 
to  grow,  by  lateral  pressure  crushing  and  folding  the  strata 
together  horirortTlly  ixnd  ^wcllinf;  them  tip  vertically  along  a 
certain  line  of  r;isics.;  yicliiint;,  15;  "I  h.ii  thi.N  line  of  easiest 
yielding  is  determined  by  tbe  hjUrothermal  softening  of  Ihe 
earth's  crust  along  (he  line  of  thickest  sedimentation.  ;4)  That 
this  line  by  KsfteninR  become*  also  (he  line  of  greatest  meta- 
moriihisiii,  arni  !>)■  yicldink;  the  line  of  greatest  f  •i(:ltl^;  an^l 
gvealest  elcvaliun.  l»ai  ;j)  wlnii  the  .softening  is  vtiy  i^icat, 
sometimes  the  harder  lateial  strata  are  jammed  in  under  the 
crest,  giving  rise  to  fan-ttnicturc,  in  which  case  the  most  com* 
p)ex  foldingi  aay  be  ae(V  bM  net  at  the  crest.  Finally  («}  the 
mountains  tbns  Hcwad  will  be  anrnmelrie  became  the  aedi. 
meotaiy  cylindefleniet  fnm  mmxk  ihcy  origiBtted  weie 
atymmeliicsi*' 

Several  American  examples  illustrating  theae  viewfl  were 
then  given,  and  it  was  shown  that  eruptive  phenomena,  faultr, 
mineral  veins,  earthquakes,  and  other  minor  phenomena  associ- 
ated with  mountains  are  well  explained  by  them.  To  quote 
Prof.  Le  Conte:  "Leaving  out  the  monoclinal  type,  which 
seems  tojbelong  to  a  different  category,  all  the  phenomena,  nuijo; 
and  minor,  of  strucloie  and  of  occurrences,  connt-cted  «ith 
mountains,  arc  well  explainetl  by  the  theory  of  .'j.'.  pn-turt 
acting  on  litict  of  thick  tcdimcnta  accumulated  on  marginal 
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Aca  ixittom-',  and  icftened  I'jr  invasion  of  !Tii<TK>r  Jifsr.  This 
view  is  iherefore  till»fictoiy  as  far  3>  i;  i'  1  l  riri;s  jf  ler 

out  of  the  rhart?  r>f  mounlaio  pbenomena.  ll  lia*  MiccessiuUy 
<tireci«>{  gi  :        .nvr&ti|ptioo  io  liw  pMt,  aadwill  caoiinM 

lo  do  %o  in  ll.c  fi.;urc. 

"  Hut  there  still  remains  the  quMtion,  '  What  is  the  cause  of 
the  la'er.-tl  preuure  ?  '  The  answex  to  ihi»  question  coiutitutes 
tlW  fhrsicml  Iktai y. 

"  Thu«  far  1  wppoic  (licn  I*  llulc  diflereDce  of  opinioo.  I 
bave  only  tticd  to  fNit  !■  dear  eoodcmad  form  what  most 
geologist*  bold.   But  htneeferward  there  are  the  qiMt  widely 
direrac  viewt,  and  even!  the  wildest  speculations.    But  let  us 
BM  imasiDe,  on  that  account,  that  we  have  made  no  progre** 
In  the  science  of  mountain  origin.    The  fofm.al  theory  already 
given  is  really  for  the  geologist  by  far  the  most  important  part 
of  the  theory  of  mouutain  origin.    For  I  iosi-t  that  for  the  i 
geoloci»i,  formal  theories  are  usually  more  important  than  . 
/A_^^/<'<i/ theories  of  gcologic'i*  ;ilifri'.mi-n3    That  «!7.ty  cleavage  | 
is  the  result  of  a  m.i^hiiti',  <A  sirnf.i      a  fum.  it  \\;^'\\  ar.^jSes 
10  the  cleavage-plane*.  i»  of  capi-.-vl  Liii|"inar.r,_  i  ,  ;hc gcoiogisl, 
for  it  is  a  guide  to  a»l       mvcsti;;:!!  h.tis.         «  li  Jt  propertjr  of 
matter  this  stiucturr  \s  du?,  is  of  loss  im[  i  rMriee  lo  hiro, 
though   of  prime  itii]  >r:.ni:';e    to   iIit  |  :.)-iLi  t.      I  ha:  ihr 
phenomena  of  the  ilnlt  j.  due  to  the  lutiitcc  CKtiiencc  of  a 
iiiovir>g  icc  v u  ihi    one  thing  most  important  to  the  . 
seulogist,  guiding  ali  his  investigations.    Whether  this  ice- 
sheet  was  canted  by  Reagraphical  or  atirooMticat  cfaiMH^  u  a  , 
question  of  wider  but  of  lesa  direct  iotcneit  to  biMi   so  Ui  the  j 
cm*  of  mountain  rangrs,  the  mott  important  put     the  theory  ! 
it  Ibtir  origin  by  laural  pttiturt  naocr  the  coHditioo*  given  j 
abotw.  The  '«irr^  of  laicial  preiiure,  thoncb  still  of  estieme 
islciHlt  it  eerlainix  of  Icn  Immediate  imponaoee  is  goiding 
iflvcnigttioaa." 

The  CoHlrtxclion  Thtory. 

"The  most  obvious  view  of  the  cause  of  lateral  ;l<cs^ure  rclirs 
it  lo  the  iHlfnor  rjnlrnefu)'!  of  Iht  tarlh.  theory  is  >o 

wrii  l.iiiiwn  ih.ll  I  wi)!  i;ivL-  it  oriiy  in  very  l  iicf  outlinir.  ll  ^ 
Sssuinci  ;h-it  '.he  i-iirlh  was  once  an  incaniU-stttil  liijuid,  aitd 
l.a,  ti  'led  and  sr.!iil:lii  •!  rrj  its  jiresfnt  ci.ndilion.  At  first  it 
coolc'l  iiii>-:  r.-i[iidly  i.:  the  suc(a«.c,  and  luuki  have  fissured  by 
tcnsiL.'/.  i:ut  there  would  inevitably  come  a  time  when  the 
uirfacc,  being  subttaatially  cool,  and,  moreover,  receiving  heat 
iiltft  from  the  ntSt  ^  t«mperalM«  wonld  he  find,  or  acailjr  to, 
«b9c  ibo  iiKudaccat  iHlfltior  wotdd  be  atni  eoolInK  aad  con- 
tiMllne.  Such  hu  iMobthlj  been  the  caie  ever  since  the 
commencement  of  the  rtronM  history  of  Ike  earth.  The  hot 
ioierior  now  cooling  and  contracting  more  rapldljr  than  the  cool 
crust,  the  latter,  following  down  the  evcf-thliDking  nuclcut, 
would  be  thrust  upon  itself  by  lateral  pressure  with  a  force 
which  t»  simply  Inctittible.  If  thecmtt  were  ten  time^,  yea, 
one  hundred  times  more  rigid  than  it  is,  it  must  yield.  It  does 
yiclil  along  the  lines  of  greatest  weakness,  i  e.  along  marginal 
sca-bullom:.  n'ready  explained.  As  a  firM  attempt  at  .1 
physical  ihrory,  i:  senus  reasonable^  and  tbCMim  OttlU  rc 
cently  baa  been  generally  accepted." 

Ohjtcltoui  to  t'.e  CentraiSiaii  Thtcry. 

"  It  is  well  known  that  American  geologists  have  taken  a  very 
prominent  part  in  the  study  of  mountain  slructiire  and  monntain 
origin  ;  M>  much  so,  indeed,  thai  liic  bteial  [lIC^.1llre  theory  in  | 
the  form  given  above  and  inienor  cuntiacilon  as  its  cause,  have 
sometimes  been  called  the  '  American  ihcmy.'  It  is  also  well 
known  that  my  name,  .iii.uii|;  others — citj^eciaUy  li^naV— has 
lieeii  .i^oriated  with  li^is  view.  All  I  claim  is  lo  have  pal  the 
wliulc  subject,  cspcctally  the  formal  theory,  in  a  clearer  light 
and  more  consistent  form.'  I'hc  formal  theory  1  regard  as  a 
permanent  acquisition.  The  contraction  theory  may  not  be  so. 
It  it  nnivil,  liom  wf  loqf  WMdatioi  with  il»  thai  1  should  be 
rcloctant  to  |^ve  It  up.  Bui  1  am  vm  that  I  am  wiUmg  tu  do 
to  if  a  better  can  be  offered.  We  ali  dearly  love  our  own 
iatcltectDal  children,  especially  if  bom  of  much  labour  and 
thought  ;  but  I  am  sure  that  I  am  willing,  like  Jcphiha  of  old, 
10  sacniice,  if  need  be,  this  my  fairest  daughter  on  the  sacred 
altar  of  Truth.  Objections  have  recently  come  thick  and  fast 
from  many  directions.  Some  of  these  I  believe  can  iic  removed, 
bat  (.'ihcrs  perhaps  cannot  in  the  present  condition  of  science, 

I  "TlMory  uf  ilw  fuimaliut»  vf  Cnal  Feaiuiu  »f  iIm  E«tii'>  Sur- 
bw."  Am-  Jtmrnmi,  *al.  iv.  p.  jsjaad  itf  s;  and  aba  "Siniciwc  aad 
Orifi"    MaautidBs,"  v»L      p.  t),  lijt. 
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and  may  indeed  eveniuaily  prove  fatal.  Time  alone  can  fctuiw. 
I  state  triffly  some  of  these  objections." 

"  Mathematical  physicisu  auure  us  tint  on  any  vaoMB* 
able  piemiictof  ioiliai  tenpcratwe  and  rate  of  eoeliog  of  lb* 
eaith,  the  amoanl  of  Ittetal  thrait  produced  by  inlcrior  coa> 
traction  would  be  wholly  insufficient  to  account  for  the  enormoos 
foldings  [Cam.  Phil.  Trans.  toI.  xii.  Part  2,  December,  1S73). 
Let  us  admil—surely  a  admission— that  this  ia  to.  Bat 

this  conclusion  rests  on  tbi-  suppoMtioo  that  the  whole  eaueof 
interior  contraction  is  (oaliiij;.  There  may  be  other  cau««t  of 
contraction.  If  cooling  be  insufficient,  our  first  duty  is  to  look 
for  other  cause*.  Osmund  Fisher  has  thrown  out  th?  ?0(;ge*- 
lion  (a  suggestion,  by  the  way,  highly  commended  by  Ilcrschel) 
lliit  the  enormous  <)yantity  cf  water  vapour  ejected  by  vol- 
canoe-,  and  the  probaljle  cnuse  of  eruptions  is  not  meteoric 
in  origin  as  gcnciaiiy  supposed,  but  is  ori;;inal  and  con- 
stituent water  occluded  in  the  interior  Magma.  \C»'it.  Pitil 
Tram.  vol.  xii,  I'^rt  2,  February,  1S75.  '•  Physics  of  the 
Earth's  Cius:."  I'  .S-.  1  'I'schcrmak  has  cor :.ec led  this  escape 
of  constituent  water  liom  the  earth  with  Uic  ^ascjus  explosions 
of  the  sun  iCfol.  Atag.  vol.  iv.  p.  569,  1877).  Is  il  not  barely 
possible  that  we  have  in  this  an  additional  cause  of  cuntractioo. 
more  powerfully  operative  in  early  titttt*  but  Mil)  cootiminc  ? 
See  uie  large  quantity  of  water  oodiidod  is  fined  hiu  to  oe 
'^itottt' inaaactof  aelidilicatioa!  But  arach  ttlll  Mmataa 
ia  YolcaBlc  (tatt  triUehby  nefutioB  lotuaietets  iaio  lightcat  ftotb. 
Here,  then,  is atcoondprobablecamofcoBtiactioa.  Ifthcae 
two  be  still  iosuScieBt,  we  must  look  for ttill other  caatet  bofdi* 
rejecting  the  theory. 

(2)  "Again,  Dull. in  j\iir.    vol.  viu.  p.   fj,  ISM  : 

PtiiH.  AiJHikly,  May  1876)  baa  sbowa  that  in  a  rigid  earth  it 
is  impossible  that  the  effecta  of  interior  ooeiraction  should  be 
concentrated  along  certain  lines  so  a*  to  form  mountain  tinges, 
because  tliis  would  require  *  shearing  of  the  trust  on  ihc 
interior.  The  yielding  woiiM  lie  evenly  (iislriSmleJ  everywhere, 
a:;iJ  thercfurc  imperccptibic  an>wlicre.  This  it  proli.ihly  true, 
ami  ihercfurc  a  valid  objection  in  the  c^.sc  of  an  carlb  equally 
riyi  l  in  eveiy  jiatt.  But  if  there  be  a  subcrust  layer  of  liquid 
or  semili  ,uid  or  viscouf,  or  even  more  movable  or  more  un- 
,sMble  n'.aiicr,  euhrr  uuivciial  or  over  latgi"  nuas,  as  there  are 
tnany  rea^uiis  lu  ihink,  then  the  objection  falls  tu  the  ground. 
For  in  that  case  there  wonld  be  tm  reason  why  the  effectt  of 
general  contraction  should  Dot  be  oooceotiatcd  on  weakest 
lines,  as  we  have  supnMOlIt 

KD  "  Bui  again,  it  Bu  bm  olijfcted  that  the  ilnea  of  yidd* 
iag  to  Ioierior  coalraciioa  ought  aot  to  ran  in  definite  ^rec- 
liont  for  Umg  dtstanoea,  but  irregolarly  in  all  directions.  I 
believe  «  e  may  find  the  antiref  to  thia  objection  in  the  principle 
of  (low  of  solids  uitder  «ef]r  doW  heavy  pressure.  The  flow  of 
the  solid  earth,  under  prctmio  in  directiooa,  might  wall 
be  conceived  as  being  delleetad  to  the  atmiioB  of  least  iciiit- 

ance,  i  f.  of  easiest  yielding. 

(4)  "  Hi;i  anaiii,  it  will  be  objected  that  the  .itiiount  of  cir- 
cumferential shortening  necessary  to  produce  the  (olJinj^  of 
some  mountains  u  simply  increditde,  foi  it  ».>uKi  disarran^;c  the 
stability  ofllic  rolation  of  the  earth  Ustlf.  Acsoifliiiij  lo  Clay- 
pole,  in  llie  formation  of  the  Appalachian  lanijc  the  ctrcuin- 
tetcoce  of  ihe  earth  was  »iioriened  8M  niile>,  ani!  in  the 
formation  of  the  Alps  73  mtles.  Now  ihii  would  ina'KC  a  de- 
crease of  diameter  of  the  earth  of  iH  uiUo  in  tlic  one  caiic,  and 
33  in  the  other.  This  would  undoubtedly  seriously  quicken  the 
rotation  and  shorten  the  day.  This  seems  indeed  startling  at 
Snt.  Bat  vhcB  me  icBMmber  that  the  lidal  dn^  it  all  Ihe 
time  letetdlBC  lhanilalloo  and  lengiheninc  the  day,  and  aiMfc 
more  at  one  time  than  now,  we  riwnid  npi  tfariak  hob  aocep- 
tasce  of  a  counteracting  came  kutcaln|»  the  totalloa  and 
shortening  Ihe  day,  and  tbw|pvnw  slability  instead  of  destroy- 
ing it.  We  must  not  inagme  that  there  would  be  anything 
catastrophic  in  this  readjustment  of  rotation.  Mountains  are 
not  formed  in  a  day,  nor  in  a  thousand  years.  It  require* 
hundreds  of  thousands,  or  even  millioiu  of  years — if  physicists 
allow  us  so  much. 

"  The  objections  thus  far  brought  forw.-rf?,  thoHf;h  serious, 
ate  by  no  means  unanswcralilc.  l;ut  there  is  one  brought 
forward  very  recently  which  we  are  not  yet  fully  prepared  to 
answer,  and  may  poitthly  prove  fatal.  I  refer  of  eDBiia  lo  the 
level  of  no  strain." 

LfPtl  i'J  No  Strain. 

"  Until  leccotl*  the  ioterior  coolraeiMn  of  the  earth  wat  COB- 
iidci«d«Blvi«ii^raad«riUioataa^|)|iii.  Itwattceathaitha 
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«TOfac«  was  ntrcailf  cool,  and  its  temperalure  fixdl  while  the  in- 
terior wa^  still  hot  an<l  ooling  ;  and,  ihcreforr,  that  the  exterior 
tnut  be  thrust  upon  iuelf  an<l  be  crushed.  Kut  the  phenomena 
are  realir  for  more  conples  than  at  fir^t  appears.  It  ii  nei  i^'  .iiry 
lo  diitin.;jith  between  two  kinds  of  contraction  to  wliich  the 
interior  lajcr«  arc  subjected,  viz.  li.il  an  1  ctrcumfereis',i:u,  II 
there  weff  ra  'i.il  cnntr.iction  on'y,  thoa  uadaubiedl^r  every  cun 
centric  sliivi  i;  de-reniii- i  iti;i)  si»i.\iler  space  would  becrushci 
together  iaceraliy.  liut  there  ii  for  ail  layers,  except  the  surf^ice, 
aUo  a  circumferential  contraction,  and  this  would  have  just  i)i<-- 
oppotite  effect.  /'  t-  would  tend  to  stretch  initead  of  enish. 
Therefore,  whrrcvor  ihr  iIiitcinc  of  s[iii:c  l  y  ■ic:?crn;  ii  ^;rc.1^cr 
4han  the  circuiurtrcsiiial  contraction,  iher«  wUI  t>e  cru!>h  ;  and 
where  the  circumrerential  contraction  is  f;realer titan  the  decrease 
of  space  bjr  descent,  there  will  be  tension  and  tendency  to  crack. 
Tlmieiraiud  b«  no  nu/ eracktng,  only  becai:<e  iiKipient  cnick« 
be  naihed  oat,  or  rather  peetrented  by  &uperiiieiiiBbeDl 

Kwe.  Where  tbeie  two  m  equal  to  one  iurather»  ihCfe  iHU 
I  Mmin  of  aay  Iciad.  Hmm  !■  a  eartahi  depth  at  which 
tMs  b  the  case ;  it  is  called  the  *le*d  of  no  atiaia.'  To 
Meitard  Rcade  it  due  the  credit  of  6Bt  calitng  attention  to  this 
important  principle.  ' 

AAer  a  diagrammaiie  repretenuiioa  of  tU«  pfincipie,  the 
president  continued  as  follows:' — 

"Now  laborious  calculations  have  brt-n  m.ide  by  Davison, 
Darwin,  and  Fisher  to  dtlermine  the  "'f  'l'^*  'e^"«'  '^^ 

strain.  All  make  it  vr> y  superticial.  Davison,  takini;  an  ini'.ini 
temperature  of  7000 ■  F.  tu-ikcs  it  livi-  mili-v  tn.-l'>w  l!ie  surfacL-. 
Fisher,  r.n  -.imc  data,  only  two  miles,  .iti^l  wiih  .in  inilinl  tem- 
peralnre  of  .><ick)  onty  o'^  of  :i  mile.  It  is  easy  10  sec  th.it  if 
this  bo  irne  ihe.iin  1  i:;'  of  Ulcral  llirusl  iiiuil  t>c  ii);fee<i. 

"  Now  undouUtedly  tbcic  .1  trae  principle  here  which  luusi 
not  hereafter  be  neglected,  but  it  i«  almost  needless  to  say  that 
these  quantitative  results  are  in  the  la!>t  degree  uikcertain.  The 
calculations  nre  of  course  based  on  certain  premises.  Thcee 
are  a  uoiform  initial  temperatiu-e  of,  say.  7000'  F.,  a  tioM  of  COOl- 
iBg,aay,  loooraoomiUiooaof  ]r«ani,ttiidaoe(taianieofcooliaK 
tiMcr  Rinined  conditiom.  The  depth  of  the  level  of  no  eutih 


Dined  conditiom.  The  depth  of  the  level  of  no 
with  the  time,  and  kfl]llgofatB^**>**"^-  I"  * 
iaatpieatiaiiso  complex,  bodl  mauientttlcally  and  phytically, 
and  In  which  the  data  are  so  very  uncertain,  every  cautious 
geoltnto.  while  freely  admitting  the  soundness  of  the  principle, 
will  withhold  assent  to  the  conclusions.  Huxley  has  reminded 
W  that  the  mathematical  mill,  Ihongh  a  very  good  mill,  cannot 
make  wholesome  llour  without  good  wheat.  Tl  triads  indiRer- 
ently  whatever  is  feil  toil.  It  has  lieen  known  to  grind  peas 
ere  now.  It  may  be  doing  so  a^jain  in  llu*  cast-.  !,ft  us 
wait. 

'■  Bill  besides  withholding  aa.»ciit,  and  wailing  for  moic  Jght,  I 
may  add  that  these  calculations,  of  course,  on  the  sa;ipusitioi5 
tli.il  the  whole  contraction  of  the  earth  1^  due  to  loss  of  heat  ; 
Init,  as  we  have  al'c.iily  s.Ti<l,  it  may  be  due  also  to  loss  of  eon- 
scitucnt  wa'rr.  'i  bis  would  put  an  entirely  dilVereot  aspect  on 
the  Ml^ecL" 

AUtrnalivt  Phjfsuai  Thtoriti. 

"  I  have  Riven  the  objections  to  the  contraction  theory 
imnkly  and,  1  think,  fairly.  They  are  undoubtedly  icriotu.  Let 
OS  lee  what  ha*  haen  oiBnod  in  ft*  ptaeo." 

/.  JRttdSrV  Ejcfnuim  Tkitrm, 

This,  the  most  prominent  ajnonj;  altemative  theories,  was 
Ariit  brought  fonmd  in  Mr.  Reade't  book  on  "Origin  of 
MowttaiB  Raacca."  AllhoBKh  I  have  car^dtar  nad  all  that 
Hr.  Reada  haa  wtltlen  cm  ihu  inbject,  I  find  It  dmcult  to  get  a 
dear  idea  of  bit  view*.  But  at  I  nadenland  it,  it  ii  in  outline  as 
Callows;  (t)Accumtt]atten  of  fedimeataoff shore,  andiaosiatictub- 
aidcnceof  the  same.  (3)  Rise  of  isogeotberms  and  beating  of  the 
whole  mass  of  sediments  and  of  the  underlying  crust  in  propor- 
tion to  the  thicknei*  of  the  Mdiinenls.  (3)  Ftpansion  of  the  whole 
moss  in  proportion  to  the  rise  of  temperature.  If  there  were  no 
resistance  this  expansion  svnuld  he  in  all  directions  (cubic 
expansion).  14)  But  since  the  contaiuii:^  earth  will  not  yield 
lo  expansion  latpratly,  this  lateral  cxjjanslQii  is  satisfied  by 
folilinj;,  anil  '.liis  in  Urn  pnnluces  vertical  up^wellit^.  Thus 
the  whole  cubic  expaDsioa  is  coovcricd  into  vertical  expann  >n, 
which  is  therefore  three  times  as  great  as  the  linear  expansion 
in  any  one  direction.  (5)  Elevation  would  of  course  anyhow  be 
greatest  aim;;  the  line  of  ihickol  sediuient  ;  but  thi\  l;y  itself 
would  not  be  sufficient  to  produce  a  mountain.    [6]  But  farther 
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—and  here  the  theory  is  more  obscure — there  is  a  concentration 
of  the  effects  of  expansion,  alotig  a  comparatively  narrow  line 
of  thickest  sedimeoti,  by  a  flow  of  the  hydiotheimally  plastic  or 
even  liquid  mass  beneath, toward  this  central  line,  and  then  up- 
ward through  the  parted  startii,  folding  these  back  on  either 
side,  and  appearing  at  the  iicst  a>;  -he  ^;ianilic  or  metamorphic 
axis.  (7)  In  his  latest  utterances  he  &ceni»  to  aif.  pi  -he  view  of 
Ueyer,  vit,  that  the  uplifted  strata  slide  back  ilonn  : he  5.1ope, 
producing  the  enormous  cr-amplinj^  often  fcur.rl,  arn;  e ..  ,■:l^i:lg 
a  wider  area  of  granite  a.x.is.  iSi  l  iom  idc  bjnie  l.quiil  iiia  =  5 
which  lifts  the  mountain  tome  al&o  the  great  Assuie-eruplions 
and  the  volcanoes. 

"  Mr.  Keade  makes  many  experiments  to  determine  the  linear 
expansion  of  rocks,  and  he  thinks  that  these  experiments  show 
that  when  cubic  expaiuion  is  converted  into  vertical  expansion, 
and  this  again  conceniraied  along  a  line  of  one-fourth  to  one- 
iifth  the  whole  breadth  of  ibe  expanding  mass,  it  woald  csplain 
the  ele«atk»  'of  tlie  highest  moantaine.  Bat  iiill  he  leema 
moeitahi  if  h  be  enough.  In  fact,  he  declaiet  that  if  it  were 
not  for  another  factor  yet  nnmenlionad,  ho  probably  would 
never  have  brought  forward  the  dieo^  at  all. 

(9)  "  This  factor  is  rccurrency  of  the  came  and  accnmulatioa 
of  the  effects.  And  here  the  previous  obKurity  becomes  inten- 
sified. I  have  read  and  re-read  this  part  without  being  able 
wholly  to  understand  him.  He  seems  to  think  that  when 
expansion  had  produced  elevation,  the  motintain  th\i«  formed 
would  not  come  down  aj^ain  hy  cooling  and  contiaclion  ;  l  ut,  on 
the  contrary.  wotilJ  weil^je  up  by  normal  faulting,  .ind  set  m  its 
elevAte'l  ]ios;!ion.  -Xfterward,  by  new  .nci. uniulal ion  of  heat, 
another  clevalinii  and  selling  would  lake  place,  and  the  moun- 
tain cf'^*  iHfjV.cr.  and  so  on  indefinitely  or  until  llie -.tore  of  hea! 
is  cxl>au<:ed.  Thetefure,  he  characterises  his  '.hcory  as  that  of 
'alternate  expansion  and  contraction,'  or,  a^ain,  as  that  of 
'  cumulative  lecuirent  expansion.'  Such  is  a  very  brief,  per- 
haps imperfect,  but  I  hope  fair  oatihie  of  Keade's  theory.  It 
seems  to  me  that  there  are  fittal  objeetEona  to  it.    These  I  now 


Od/fi.'ii'n.  h>  IfU  Thtory. 

(1)  "  The  first  objection  is  inadequacy  to  account  for  the 
enormous  foldings  oi  mountain*,  especially  when  there  t<t  no 
cranilc  axis  to  fold  back  the  strata.  It  is  true  that  Mr.  Reade 
makes  compirison  between  his  ow  n  and  the  contraction  theory 
in  this  re',;ar,l.  and  5,eem5  to  show  [he  much  greater  effectiveness 
of  his  ow  n.  This  may  be  true  if  we  accept  his  premises,  and 
compare  c' ual  areas  in  the  two  cases.  But  the  cpntrictmn 
theory  diasiit  from  the  whole  circumference  of  the  earth,  and 
accumulates  the  tffcGti  on  one  line,  while  in  Xeada'^  theory 
the  expansion  is  of  ooane  veiy  local. 

(2)  "But  the  AMI  d^ectka  la  that  hraag^  ibrwaid  bf 
Daviaon.  It  ta  tUt  t  aadtmeatation  cannot,  of  ooone,  inemaae 
the  iMB  of  beat  in  the  earth.  Therefore  the  increased  heat 
of  the  Ifdinwnit  hy  liie  of  iaogeotherros  must  be  taken  from 
somewhere  clae.  le  It  taken  from  below  ?  Then  lo  nidius 
below  must  eOBtntet  a*  much  as  the  sediment.  1  1  1,  .md 
therefore  there  will  be  no  elevation.  Is  it  laliien  from  the 
containing  sides  .>  Then  the  tides  must  lose  as  much  as  the 
sediments  gain,  and  therefore  mast  contract  and  m.ike  room  for 
the  lateral  expansion,  and  therefore  there  would  he  no  foliling 
and  no  elevation.    I  do  not  see  any  escape  from  this  objection. 

"Thus  it  seems  that  Keade's  theoiy  CBSMttho  aCCaptOd  at  a 
subttiluie.    Is  there  any  other  ?  " 

//.  Duf ton's  Tmtatit  Theory, ^  | 

"  Dutton's  discussion  of  isnsiasy  is  admirable,  hut  bis  appli- 
cation of  it  to  the  origin  of  mountains  is  weak.  The  outline  is 
as  follows  ;  — 

*'  Suppose  a  bold  coast  line,  powerful  erosion  and  abundaot 
sedimentation.  The  coast  rises  by  unloading,  and  the  mai^ioal 
4«a  bu;:tjm  i>mkii  by  luadiug.  Now,  if  iiostasy  is  perfect,  there 
will  be  no  tendency  to  mountain  formatiaB.  But  suppoiaa 
piling  up  of  sediments— but  on  account  of  aanb  rigidity — with- 
out immediato  compensatory  sinking,  and  a  cntltag  down  of 
coast  land  whhonl  compensatory  risio|[.  Thco  theic  woald  he 
an  imtatk  slope  towards  the  land.  And  tb«  aeenamlated  and 
ssfteacdaadimenu  would  didalaadwaid,  cfwnpliac  the  itnua 
and  twalllllf  them  up  into  a  mountain  range. 

"The  fittal  eilijcctioQ  to  this  view  is  that  complete  isostasy  is 
necessary  to  renew  the  conditions  of  continued  sedimentation, 

^  Ph.k  Sue.  of  Washiotloa,  Bui'.  Vol.  xi.  pp.  it-it, 
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and  therefore  !o  mskc  ihick  sediments,  otherwise  the  tedimcnl* 
i[iiicl,ly  tin-  t'.j  -ra  lcvcl,  ar.i!  slop  ihc  [iroccs^  'it  sedimentation 
at  liial  p;»iC(.".  Uut  il  1!.  j^recissly  a,  Wio;  uf  cuinplete  iiOitasy 
which  is  necessary  to  make  an  isoititic  slope  landward.  Dutton 
refers  to  llerschel  as  having  sai^gesscl  a  lamilar  cau»e  of  strata 
crampiine  and  <tIatydiMnraee(/tM&itfi|f.  wt.  iU.|iw  tgj,  l8s6)  j 
hut  the  principle*  iavolttd  m  the  t«o  eattt  ta»  kinoit  tmelly 
ofpoult.  Henchel  nppoMt  ledioicsls  lo  slide  down  stwp 
Mtttal  alopa  of  ses-bolimnf,  mA  therebre  teit>«u4.  Dnnon 
SII|)posed  sediments  to  slide  up  natural,  (hough  down  isoslatic 
llopes,  landward.  Herschers  i$  a  theory  of  slrata-crumpling 
Ma  slaty  cleavage,  Datton't  .1  theory  of  mountain  formatioo. 

"There  hat  Men  no  attempt  to  carry  this  idea  of  Dotton'i  to 
qaantilatire  detail.  It  was  probaMy  thrown  uut  ai  a  suggestion 
in  mere  despair  of  any  other  explanation,  for  be  had  already  le- 
pudjatr-i  the  C'jiiiractmnn!  theory.  Hut  the  leas!  ifflcct^m  is 
sufficiciil  tu  cijiivir.tc  -Mcli  slight  want  of  com;  Ic't-  1  iv,;:i!ic 
equilibrium  as  may  somctiwa  occur,  would  be  utterly  inadc- 
qiialfl  to  pcodiiee  ttich  eflisels.'* 

///.    /7r  I  i-r'    CiJiilx  T'.f.'iy.'- 

"  I'r.jl.  ]\ey<  r  hi^  recently  put  torward  cett.tin  Views  f  irlifted 
by  nbuii'Jriiit  l  x  [k  tini<  t>is  on  plastic  mnterials.  His  idea  in 
brief  5L-Lin.  1  I  !.L  ih.-:  s!r.\ia  a-c  lifted  and  finilly  broken 
•.hroii^ii  l  y  u|iii.iii^;  i' !  nr  >ciiii-:iised  matters,  and  these 
appear  above  a>  .lie  gfitntuc  As  the  axis  nses,  the  strata 

are  onied  apward  on  its  shoulders,  until  when  the  slo|>e  is 
tuffieienily  steep  the iiratatlidc  do«Dwaxd,  crumpling  themsetvn 
into  oomptex  folda  and  exjMcin|(  th«  gnnitknxis  ia  width  pio- 
portioMato  ibt  aaoHK  of  ■lidiag. 

"  No  doubt  iheic  is  mneh  value  inthsa*  oapcrbnents  of  Reyer, 
■ad  pooibl/  iiiich  gliding  doe*  indeed  sometimes  take  place  in 
aonimin  alrata,  and  some  foldings  may  be  thus  accounted  for. 
Bat  tiaegreat  objections  to  this  view  arc  :  (1)  that  there  is  do 
adequate  cause  given  fur  the  granitic  uplift,  nni  '2)  that  it 
atterly  fails  to  account  fur  the  complex  loldinj^s  of  suchmoun- 
tains  as  the  Appalachian  and  Coast  Range,  where  there  is  no 
granite  axis  at  all.  Keade,  indeed,  holds  that  the  Piedmont 
region  is  the  granile  ax'i  of  the  Appalachian,  nml  thn!  ihe 
onginal  strata  of  Ihc  eastern  sK.j  e  are  nuw  (juried  I  cti-j.v.Ii  the 
sea.  But  American  gc4>io|;i^;s  nre  unnr.imeus  m  the  belief  iha- 
the  shore  line  i>f  the  great  inten  tr  r.\l.x'o/ )ic  Sr.i  »ms  l  ui  a 
little  eau  of  the  Appslacbiao  crest  and  the  sea  washed  against 
land  af  ArdMean  loetn  cxtendliic  cMtwnrd  fnm  that  liac." 

Cr'Tf/nrjVir. 

"After  this  rapid  discussion  of  aliecuative  theuiacs  >t>  which 
we  have  found  them  all  untenable,  we  return  again  to  the 
contraction  theory,  not  indeed  with  our  old  confidence,  but 
with  the  coavictjon  that  it  k  c««a  jet  the  best  worUag 
hypoihesi*  wc  have," 
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A  S  in  other  feetion*,  an  abicace  of  aeaiatlonal  papers,  and 
an  anatual  abundance  of  good  Solid  work,  the  outcome 
of  study  and  research,  were  the  diaiactrristic  features  in 
Section  £.  The  president's  address  was  well  adapted  to  his 
aadiance  ;  the  simplicity  of  its  language,  and  the  vivid  de- 
scriptions of  scenes  in  the  Arctic  Itasin,  with  which  it  abounded, 
sustained  the  attention  of  every  listener,  and  went  over  the  head  of 
none.  Perhaps  it  was  better  calculated  for  the  et'etninn  than  the 
a<lvancement  of  geographical  science,  but  in  manv  \'»av-«  .itivance 
in  Rer»t;Thy  depends  on  condition?  difTerci^i  fr  im  those  which 
determine  advance  in  oilier  scictKis.  Mr  Seeljohm  rightly  felt 
that  t(i  ctifurce  principles  laniiliar  to  jirofcsscti  geographers  by  a 
picture'^<)ue  kiiu  tr;c  (  xatn|ilc  «  hich  no  one  could  n>isun<lf  tflanii 

Wuer  than  lu  iccurd  ndvances  ;n  specialised  research,  which 
could  only  appeal  to  the  few  geogiapncn  whose  pasp  of  the 
subject  eqnalled  his  own. 

The  section  met  on  fonr  dayt,  and,  including  the  presidential 
addrcu,  iwcDty-*«Tcn  papers  were  read  ;  a  large  number  of  mem- 
bcfs,  in  addition,  took  part  ia  variona  diicai^iiins.  A  feature  of 
lb*  papeis  was  the  amall  inraibcr  of  mere  records  of  travel,  and 
tbegenenl  itrivliig  aJler  some  kind  of  scientUic  elaboration  of 
the  lata  described.  This  was  la  aome  cue*  imperfectly  done, 
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but  the  iii!i})eifeclion  was  a  c  insfnietice  of  the  neglect  of  higbcv 
geographical  education  in  this  countiv.  ind  thu  necessary  boat - 
ing  out  of  new  paths  by  independent  wmkers,  wh(^,  seetiag  Use 
need  for  scientific  treatmeni*  ate  not  alwaya  snia  of  the  victat 
methods  to  employ. 

An  inter-sertionni  discussion  with  Section  C,  on  tlw  lioilU 
between  physical  geography  and  geology,  bad  been  bioked  Aw- 
vraid  to  with  much  interest,  hot  proved  somewhat  disappolotioc* 
Pew  of  the  speakers  addreised  themidves  to  the  sabMct 
announced,  and  in  the  extempore  speeches  it  was  evident  tAat 
after  a  faint  attempt  to  come  to  the  point,  there  was  a  tendency 
to  fall  ofiT  on  some  familiar  tack,  and  repeat  irrelevant  phiaaco 
ofken  said  before.  In  fact,  there  was  no  true  dbeinuon,  aatlwra 
I  was  no  distinct  issue  put  forward. 

Mr.  Clements  K,  Markham,  F.R.S.,  preiidcnt  of  tbc 
Kftyal  (Geographical  Society,  coramercrl  th;  j>r<icr>r'1inc;-5 
hy  reading  a  paper,  put  together  with  corisummiitc  sk;!]. 
m  which  he  argued  for  the  limi;  of  lnmian  :o-;Hnony  as 
I  the  line  of  demarcation  between  the  d>:iniain5  ot  )>liyi>ical 
geography  and  geology.  Thus  he  csl.i!  ;i^^.e^i  a  ;ii;rcly  chr.ioo- 
logical  division  belwef'n  pheuoniena  of  the  vitnr  k.n  I,  which 
would  fall  to  the  province  of  .me  scitncc  or  the  other,  acLOnilii|{ 
to  the  date  of  their  maoifestai  ion.    He  cotieludes — 

"Meanwhile,  and  until  t>e(lcr  imtrucled,  I  should  define 
geology  as  the  study  of  the  cnndition  of  the  earth  and  of  tiK 
changes  on  it*  surface  during  the  cycles  of  ages  before  the  dawns 
'  of  history ;  aad  I  should  define  imnical  gMgranhy  aa  a  know 
ledge  ol  the  canh  aa  It  is«  and  of  the  durages  whidt  bav*  talc» 
place  on  tia  sarfaee  dniing  Itistorical  tisses.  These  cibMM% 
derived  from  human  testlnnaji  explain  to  n*  the  laws  aoeorung 
to  which  similar  changes aie  now  taking  place  around  us. 

"The  two  scieneei  depend  upon  each  other,  and  are  very 
closely  allied.  The  geologist  finds  the  same  phenomena  in  the 
rock  formations  of  the  past  as  the  physical  geographer  discovers 
on  the  surface  of  the  earth  of  ihc  present.  Uiih,  for  example, 
'  have  the  I'  li'  v  laid  upon  them  if  serL.n^  out  the  agencies  which 
rule  in  the  processes  of  upheaval  and  depression.  Th''  fold, 
with  its  crest  and  trough,  is  common  to  both  sciences  ;  and 
geographers  have  repiced  at  the  announccmeot  of  '  a  wedding* 
ring  of  geology  and  geognplqr  onitiiv  them nt  oaee and  forever 
in  indissoluble  union.' " 

Mr-  W  Tn[,lcy,  I  .K.S.,  who  followed,  admitte  '.  (h.  very 
cloM  relations  of  gculu|>y  and  physical  geogra))hy,  but  be 
devoted  his  attention  to  establishing  the  closeness  of  this 
relation  by  bringing  forward  numerous  iiulaaccs  of  the 
dependcaee  of  geographical  fealwcs  oa  geologicnl  slnctare* 
rather  than  lo  defining  the  limits  of  ihe  two  departments.  Hie 
oonteation  was  that  they  merged  the  one  into  the  other,  naA 
wen  aotmetely  contiguous  subjects  separated  by  a  dlaeovoaMe 
line.  Mr.  £.  G.  Kave ostein  supported  .Mr.  Markham's  chrono- 
logical  boundary,  and  snmawd  up  the  conclusions  of  a  racy 
speech  in  the  statement  thataeolctfar  stands  to  physical  geography 
in  precisely  the  same  reiatmn^p  as  history  diic«  to  ooliiical 
geography.  Prof.  C.  Lapworth.  F.R.S., acknowledged  the  great 
difficulty  uf  finding  any  satisfactory  dividing  line,  contetding 
j  that  the  geolofjist  i«  in  many  ways  ahsolutcly  (lepcTi  '.cnt  on  the 
physical  gcog I, I p her,  an  I  the  physical  i;rf>-raphi  1  in  his  turn 
ahsolnlcly  dejieniifiit  on  tlie  i^coKsj^i^t,  the  phy<u:.Ti  i;(My;raphy 
of  t*.e  Jireseiit  I  cini;  inti is^ohihly  houn.)  up  w'it)i  the  pliyiual 
geology  of  the  past.  ri  ii.  \'.ilcntine  Ball  contCi>dc*i  that  the 
relation  bi  twrcn  t;e<>hii;y  an'l  ceography  was  similar  to  that 
between  anatomy  aad  art.  iJr.  R.  I>.  Roberts,  viewing  gcoltnyr 
as  the  history  ol  the  earth,  argued  that  physical  geography  was 
merely  the  last  chapter  of  that  history.  Dt,  H.  R.  Mill  sug- 
-eMed  that  a  definition  bctwwo  the  two  department*  of  know- 
ledge might  be  found  rather  in  the  aspect  hi  which  the  phe- 
nomena of  the  earth  weic  viewed  than  in  the  subject  matter  or 
•  in  chronological  order.  Physical  gcogra|>hy  being  concerned 
!  with  the  present  forms  of  the  earth's  surface  l>oriowed  from 
geology  an  eaplaoalioo  of  the  observed  (acts,  takin;  rcsultts  but 
not  copying  melbods.    -^'r.  H  Oldhnm  spoUe  of  the  unity 

of  geograjihy  and  of  the  imp  irtan^c  of  !»!udying  old  travels  in 
order  to  keep  a  record  of  recent  physical  changes.  Prof. 
Bonney,  K.  R.S.,  characterised  the  discussion  as  waste  of  time 
and  a  search  after  the  unattainable,  fen  the  words  geography 
and  geology  contained  in  themselves  all  ttie  I'.ciiv.ilion  that  was 
rcTitire-i -sr  f.inlil  t'f  f'S'^ni!,  CtilonpH /i^i  a  ir;-A .;  ;1rn  and  Mr. 
J.  V.  Utich.mar.  I-.l;.^..  n,a.!i  a  lew  iciiat^N  :  ami  .-it  .\rchi- 
bald  (ieikie,  who,  by  the  consent  of  the  presidents  of  Section*  C 
and  E,  occupied  the  chair,  summed  up  la  a  Jndicbtl  manaet  He 


uiyuizuo  by  GoOgle 


October  5,  1893] 


NATURE 


555 


sympathiMd  with  the  desire  tP  4«t«iniM  ih*  i>eit  Hdb  of  dwr* 
«Se  between  the  two  eaotignons  poilions  of  leiettoei  hnt  had  to 
•acttMrledge  that  anjr  llae  which  mieht  1>e  d^nitdjr  fonnnlated 

woald,  to  ft  hnje  extent,  be  artiticiarand  arbitrary. 

Several  pnjH:r»  on  phytical  geography  were  read  to  the  Section, 
hot  thejr  aid  not  approach  the  geological  border.  Mr.  J.  Y. 
BndianMI  COnimunicated  the  preliminary  results  of  some  new 
«sperimenli  he  has  been  conducting  on  the  efTect  afland,  water 
and  ice  nn  the  temperature  of  the  air,  which  promise,  when 
cnmpktetl.  lo  cxTen  1  mir  knowleiffje  of  climatology.  Dr.  li.  R. 
Mill  -■.•imivniisc-l  rhc  cfTcct  of  dilTcrciit  decrees  of  isolation  from 
«TCcar.!c  intiuencs.s  on  ihc  ■it-ason.il  changes  of  tcmperatare  in  the 
^^-.^;er  and  air  of  tiio  C:)  .Ic  >e:t  ure.t,  ;ul'l  Mr.  H,  N.  i  Jickson 
t;omtnunic»led  .1  biiet  piciimin.iry  note  tin  the  results  of  his 
Toci'n:  niii  in  11. M.S.  /.j  vj/  far  the  Fishery  Itoard  lor  Scot- 
laud,  ill  liic  course  of  wincU  !ie  had  examined  the  tempcralute 
and  salinity  of  the  water  between  the  north  of  Scotland  and  the 
Faroe  IsUadi.  Dr.  Schlichter  submitted  a  piece  of  solid  work 
In  pare  phjnical  geography  io  the  form  of  a  series  of  ten  vertical 
•cctiooa  dmwn  acrownoftbem  and  central  Africa  from  we*t  to 
caaL  ThcMMCtleueshibiiKraplikal^  the  lelaiive  heights  of 
Am  coBthiettt  at  lir  aa  tli^  ha*a  ««•  ntecrtained,  and  by  the 
blanks  which  OGcnr  where  fixed  poiitt  aie  mntiae,  they  bring 
&ito  sharp  prooiineaee  the  ngiooa  whidi  aie  itill  pnetically  na- 


«n  the  latett  explorations  were  read  hy  Mr.  E.  G. 
Ravenstein,  who  traced  the  opening  up  of  Msiri's  country  by 
the  Katanga  Company's  expeditions,  and  by  Mr.  E.  Delmar 
MoTj»an,  who  cf>mn'«nicnte»!  «n  ,ir!mtrab!e  summary  of  recent 
cxploratiun  in  'l  ibel.  Mr.  W.  M.  C on u ay  described  his  Work 
in  the  Kar.iL.^raiii  inountai^ii.  I  >r  H.  K.  Mill  refetcad  to  the 
work  vvhK'h  he  and  Mr.  llc.twood  liati  carried  oat  thia  JTCUT  Ib 
the  "  uncx[>lored  England'  ot  the  laite-beds. 

Most  iiueretting  amongst  the  explorational  papers  nerr  the 
brief  3 :  ur.ss.  given  by  Mr.W.  S.  Bruce  and  Dr.  C.  M.  Dooald, 
of  the  ci  ui  e  of  ihc  Dandee  whalen  tfaArmi and ^rtfw  toward 
the  Antarctic  regions. 

Mr.  Brace'i communication  may  l>e twnmaiiied  as  follows: — 
•  "  After  a  boisierons  t>assage  of  over  a  liandred  days  on  the 
•team  whaler  Batatta,  from  Dundee,  we  met  the  first  ieefaerg 
on  Decewlwr  t6,  1893.  in  59'  40'  S.  51°  17'  W.  We  con- 
tinued OB  a  nofe  or  Jest  southerly  course,  passing  to  the  eatt  of 
Clarence  Illand.  Danger  Islets  were  sighted  aivd  passed  on 
December  93*  and  on  Christmas  Eve  we  were  in  the  position 
Rots  occupied  on  New  Year's  Day,  1843.  Until  the  middle  of 
February  we  remained  roughly  between  63°  S.  and  64*  40'  S. 
and  52  and  57'  W.,  the  western  Unit  heinf  T«ff«  Lonu 
Phtlippc  and  lo'.ns-il'e's  Land. 

"All  the  lanil  sclti  was  entire;)'  snowclid  except  on  the 
«"ecpest  »Jope*,  wiiich  were  of  black,  apparently  igneous,  rock*. 
The  few  specimens  of  r^cks  obtained  from  the  ice  and  from  the 
stomachs  of  penguin*  bear  this  out  ;  I'mf.  T!im«  Gcikic  find- 
ing oltvii^r  b.nsall,  basalt  lava,  and  nos>ilily  gabbrij  among 
them.  Ruck  (ragraents  and  earthy  maaer  were  accn  on  some 
of  the  bcri;s  ar,d  ur.  On  January  12  we  saw  what  fl//y..'rcj' /n 
ie  high  mountainous  land  aad  ^lacierf,  stretching  from  about 
54*  as'  S.  59'  to'  W.  to  about  65'  30'  S.  58*00'  W.  I  believe 
thlt  may  have  ttaeo  the  caitcrn  coa&t  of  Graham's  Land,  which 


"Thearholeor  thhdittitet  t«ilh  of  60*  S.  it  ttrewn  with 
hatp,  and  soathaf  dt*  &  tbcgr  bteome  veiy  nunaranii  No 
entire  day  wn  lecordcd  when  betai  «m»  not  twn ;  aa  many 
at  65,  all  of  great  tlu,  to  say  nothing  of  emaller  ones,  were 
conntedoaooeday.  The  longest  we  met  wac  about  30  milct 
loBCt  one  was  about  to  milea  tong,  ami  aeveral  from  1104  milea 
ia  length.  The  highest  the  Baktm*  lighted  euuld  not  have  been 
over  350  feet  high,  and  many  were  not  over  70  to  80  feet  biith. 
■\\\  the  bergs  were  tabular,  or  weather-worn  varieties  of  that 
form.  The  base  of  the  berg*  is  fi  l  Hired  brort  n  hy  marine 
organisms. 

"The  pack  ice  is  said  not  to  be  heavier  tii.m  iliii  ot  ihe  norih, 
and  is  similar  in  nature.  It  is  f«cquently  coli<uicd  biown  liy 
C>yry!hrum  rritifhyUnm.  n  v<ry  .ihnndnnl  diatnni.  We  first 
met  pick  i;c  .in  1  ifi^nibcr  I.J,  jn6l'  2'J  S.  ;j  20  W.  :  it  was 
dense,  and  rati  c-.isl  and  wesi.  In  jmuary  we  met  the  p.irk 
edSa  mnslng  east  and  west  in  64°  37°  S.  from  about  54  to  56*  W. 

"A  few  observations  for  the  ircrzinu  and  meliing-noint  of  ice 
WCK  aadeT  and  *ome  wa  teni|>cr.iiiirc«  recorded.  The  lea  I  was 
cut  in  the  vicinity  of  I^mi^er  Ulet<,  .ind  some  bottom  saniiiJes 
aibtained,  the  depth  varytn.;  from  ;>.>  id  over  JoofathoiMi. 


with  very  severe  gii^cs , 


brteandinow.  Ttwhswaitairumpaia- 
O'B*  F.  on  Pebraary  17,  and  the  higfaeit 
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ture  rccoided  tna  ao'l  ... 
37 -do*  F.  on  Jaonaty  t;    December  showed  an  avcMBe  of 
3ri4'  F.,  Jtnaanr  3110  I ..  and  February  a9*65'  F.  Th* 
barometer  never  rote  atwva  a9'&>4  indwt. 

"  No  whale  resembling MvM  myOkHut,  i.t.  the  Bowhead  or 
Greenland  black  whale,  was  wen  ;  but  many  finbacks,  some 
hunchbacks,  boltlenosca,  grampuses,  and  several  kinds  of  seals, 
the  hunting  of  which  in  default  of  vvhatc«i  was  the  ohjcc;  of  the 
voy,i-c." 

Messrs.  liruce  and  Donald  showed  a  very  ere  iitablc  collection 
of  observations,  but  the  main  outcome  of  their  pajwri  was  a  de- 
monstration of  the  imraenfe  valine  of  the  re$ul'»  wliich  would 
accrue  from  a  purely  scientific  expedition  to  .\ntarctic  waters. 
Mr.  Bruce  announced  that  ne  wai.  prcparetl  to  speoti  a  year,  with 
an  assistant  who  had  volunteered  to  accompany  him,  on  South 
Georgia  or  on  Grahamsland,  if  he  could  be  taitded  there,  and  to 
undertake  tysiemalic  icteotific  work  during  that  time,  if  hit 
passage-money  and  naintcaanoe  were  paid  for.  Mr.  J.  S.  KeltiOi 
Mr.  H.  O.  Forhea,  Mr.  Colog  Dr.  U.  K.  Mill,  Mi.  Rawaldn, 
Sir  George  Bowen,  Ur.  G.  I.  Synons,  F.R.S.,  Colood  Fred. 
Bailey,  and  otherr,  pointed  out  the  immense  importance  of 
Antarctic  exploration  lo  geography,  geology,  meteorology,  and 
other  sciences,  and  warmly  commended  Mr.  Bruce's  resolution 
to  conduct  a  iteries  of  preliminary  observatioru.  The  audience, 
i  which  included  Dr.  Bordon  Sanderson,  the  president  of  the 
Association,  received  the  papers  and  discussion  with  enthusiasm, 
and  a  subscription  list  was  started  in  order  !o  supp'eincrit  any 
grants  which  mi(;ht  be  obtained  fioiii  learned  societies  to  pro- 
vide a  scientit'ic  outfit  for  Mr.  liriicc  and  his  a*sistant.  A  Com- 
mittee of  Section  E  was  charged  with  the  necessary  arrange- 
ment's, with  Mr.  Clements  K.  .Nfarkhain  as  cliairman,  arid  l~)r. 
H.  R.  Mil!  as  secretary.  The  t'omuiiltcc  of  isccoiiinienda- 
liof.\  voted  a  firant  of  /  50  for  the  i>ut  looses  of  this  comniittee. 
The  oucslion  of  Antarctic  exploration  was  supported  Ijy  a  letter 
from  i>ir  ErMiaus  Oiumaney,  ccclosijiig  an  appeal  from  the 
Australian  Antarctic  Explorations  Committee,  suggesting  that 
Ihe  British  Association  should  take  steps  to  icduce  the  Austra- 
lian GeveraacBt  to  Mfaaidise  southern  sealiac  vnatca.  A  eel* 
tcciioa  of  water-ookMrakttchc*,  by  Mr.  W.  G.  Boni^Uuidadi^ 
of  Edinbargfan  who  waa  •  pnae^gcr  oa  the  Baht$M,  itluaurating 
the  scenery  and  IncldcBitt  of  tike  voyagei  was  anmngcd  tmmd  tlie 
meeting  room,  and  attracted  a  (roat  dral  of  atlenlloB.  TLe 
collection  has  already  been  slwwa  in  Dundee,  and  armagenMntt 
have  Ixan  made  for  aahibiUng  itiB  London  in  the  map  room  of 
the  Royal  Geographical  Socieiy.  UaliiHtonately,  there  were  no 
press  represeniativea  in  the  meeting-room  during  the  greater 
part  of  the  Antarctic  discussion,  and  it  has  consequently  almott 
entirely  escaped  attention  in  the  daily  papers. 

Papers  on  special  parts  of  Ihc  world,  siiminaiisMi;^  tesults  of 
travellers  and  c<^ograi)hers,  were  read  by  Mr*.  i,iily  Glove, 
on  the  Chiloe  Ulands  ;  liy  Mr.  Ilowaid  Reid,  on  the  rela- 
tion of  Lake  Tanganyika  to  the  Coa|>u ;  and  by  Mr.  Cop 
Whitehouse,  on  the  Lower  Nile  Valley,  with  refer- 
ence to  the  various  detiiieatiuiiii  of  it  in  Ptolem.\ic  and  laicr 
maps.  Mr.  v..  ileawood  read  a  paper  recounting  his  ex- 
periences in  Ihe  Bertgal  Duars,  with  special  reference  to  the 
settlement  of  SaMal  ooloaiiilt  in  that  tcgiaB.  Mr.  Hcawood 
said  :  — 

'■The  term  *  Duett'  it  applied  to  a  traet  of 
lying  along  Ihe  foot  of  the  Himalaytt  of  Bhutin,  aad  h»lo 
ittg  the  '«toors*or  puses  into  that  country.  The  first  1 
here  rite  like  a  wall,  wooded  to  their  summits,  from  an  uad 
lating  giain  of  tlight  elevation,  which  embraces  a  strip  of  forest- 
dad  *T«iai' and  •  more  open  country  fuiiher  south.  Over  a 
great  part  savannahs  of  gigantic  grass  alternaie  with  patchci  of 
forest,  sil  on  the  higher  and  lighter  soils,  and  mixed  forest 
frin^inp  the  streams.  The  j^rass  is  hurrd  down  .innually,  and  the 
trees  w:;h  which  H  is  ilottcd  arc  usually  quick  ;^rowing  and  shed 
their  leaves  annually,  and  are  thus  less  mffticd  by  the  burnings. 
The  tiger,  leopard,  bear,  eleph-im.  rMn  -Li-ios,  buffalo,  bison 
(so-ctt1lef!*.  pi<;.  and  «fvcia)  kinds  of  deer  iiiiuibi!  the  jungles. 
Th''  iie.Tock,  ;  .■n:;Ic-fowl,  llurjk.in,  |i;ii:  nl-,  .ir.d  a  h.imlsome 
pigeon  are  tlu_'  iivi-t  promiacnt  i<mis  Ihc  laiiilaii  1^  veiy  great, 
and  the  clini.itc  uniiealtby,  though  this  improves  with  clear- 
ini».  Tilt  iiaci  ii  «pars«ly  inhabilrrl.  except  in  the 
<  uihcrn  and  newi) -sciiled  parts,  l-y  Mccht,  a  tribe  of 
.Muni;olian  aft'uuites  who  can  thrive  in  aptt*  of  the 
They  are  of  waadetin;;  haUit,  cultivaliig  bjr 
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bsraing  patches  of  jangle,  and  moving  on  to  new  spots  after  a 
few  yean.  Much  of  the  land  U  very  fertile,  and  well  railed  for 
botb  early  and  laie  rice  crops.    CheilBeli,  «!«■  of  creat  length, 

are  dog  by  the  Meehs  from  the  numerous  streams  for  the  irri- 
Calion  of  (he  Inic  rice  cr«)w,  though  the  tendency  of  the  rivers 
to  deepen  Ihcir  l>cili  in  :hc  fiiable  soil  a  difficulty  to  more 
permanent  ietilers.  The  climaie  and  ilic  exposure  to  raids 
from  Bhnl  in  have  keep  the  country  in  a  backward  state  It 
became  liriiish  leniiory  .t,  a  result  of  the  war  of  1S64.  Much 
lanfl  lis*  since  then  been  settled  and  tea-gardens  opener], 
cs;iecially  in  the  western  |j.\rt  ;  while  within  the  List  three 
years  a  large  Srac:  of  junt;!c  has  been  provisionally  scl  apart  by 
Covemment — at  the  insiar.cc   of  the  Rev.  A.  J.  Shields, 

C.  M.S.  missionary  to  the  Santal^,  warmly  supported  by  Mr. 

D.  Sander,  tcttiemeat  officer  at  Jalp^ori— for  tetilement  by 
Sanikia,  who  in  their  hill  oountij  south  of  (be  Cai^ce  are  often 
unable  to  obMin  nfficiant  liad  nr  mltivallon.  Feety  Ginillies 
were  taken  up  in  iSyit  the  nnlhor  Mtiiti«i  I*  llwlr  taltlanent, 
and  slill  larger  numbers  have  followed  since.  Althougb  the 
partial  failure  of  the  rain*  In  the  first  season  caused  nnforeieen 
diScalties  at  first,  these,  it  is  hoped,  are  now  in  a  fair  way  to 
be  overcome.  1 1  should  be  mentioned  that  a  similar  experiment 
has  been  tried  with  success  in  Assam  by  a  Norwegian  mission." 

Captain  Williams,  R.A.,  gave  a  popular  address  on  the 
people  of  Ugan-In  ;  Mr.  Herbert  Ward  sent  a  short  paper  on 
the  people  of  the  O  n.;  1  ll.uin  ;  and  Dr.  R.  W.  Felkin  sub- 
mittrfl  n  new  scheme  fur  ;1  ninp  of  the  flislritnitinn  of  tliserx^ps 
in  Africa.  The  Kcv.  C.  H,  Kohiii5'-)n  g.'./c  .;n  iiucrcsting 
account  of  the  aclvtmuies  of  ,i  Il.ui'^i  }nlt;tirn  wh<]  lasscd 
through  Khartum  on  the  w..y  to  Mccc.i  immeiii  I'cly  ..f;cr  the 
capture  of  the  town  by  the  Mahdi,  and  i;.ivc  a  i  car  version  of 
the  iioiy  of  i.fncral  G<jrdi.n's  death.  Mr.  L,  O.  Raven.stein 
read  a  lirief  lepurt  uf  the  Committee  on  African  Climatology, 
which  K  engaged  in  accumulatiag  tBCteoralof ical  dale  fnai  the 
tropical  pans  of  the  coloojr. 

Many  of  the  coamanlcaliaas  were  iittHtralcd  bjr  ihc  taalero, 
and  (he  last  paper  read  was  m  a  system  ofgeMMpbtcal  teach- 
ing in  which  the  iaoterals  adapted  for  generalne  in  scWmIs, 
by  Mr.  R.  Bentham  Dickenson,  of  Rugby.  A  taiiaU  astoeiatloo 
has  bees  formed  in  order  to  promote  (his  object. 

The  Beetings  of  the  Section  were  never  attended  by  a  larger 
ans^  mmber  than  this  war,  and  oa  tb«  whole  (be  sdenuiic 
valw  of  the  papcia  has  saldom ' 


MECHANIC!^  AT  THE  BRITISH  ASSOCIATION. 
T  N  Scctii>n  G,  ihat  lievoletl  !o  tnechanical  science,  at  the  recent 
N'olliii^;ham  Hrilish  Association  meeting,  '.here  were  fewer 
papers  read  than  usoal.  Thi.i,  however,  was  a  distinct  ad- 
v.int.xec  for  tins  section  has  ^;ener«IIy  suffcreil  finm  an  over- 
abuiiilante  of  matter.  It  is  fjr  more  satisfactory  to  have  a  few 
good  paper,  well  ilisoivscd  than  a  iiniliilufie  of  mcdirirre  or 
infeiiur  coottibuiion.-,  which  oni^  weary  ihc  audience,  and  lead 
to  i>o  good  result.  The  section  held  its  meetings  in  ihc 
Eagioceriog  Lecture  Theatre,  at  University  College,  and  the 
fvttX  silting  took  place  on  Thursday,  Septonber  I4,  according 
to  pfceedemt.  The  president  this  year  was  Mr.  JareiiHah  Head, 
whose  addfcn  we  reprinted  00  September  «f .  The  tfit  mer 
taken  waa  a  ooninbolioa  by  Mr.  Reanmonl,  entitled  the 
"Automatic  Balance ol  Rcciprocatioj;  ^Tec^.n^i^m,"  and  referred 
to  a  method  of  utilising  the  vibration  caused  by  a  revolving  weight 
for  working  sieves.  In  the  discussion  which  followed,  the 
opinion  was  expressed  that  tne  device  might  find  a  useful  place 
in  other  applications  than  that  for  which  it  was  originally  in- 
tended. The  rest  uf  Monday's  sitting  was  taken  up  by  a  de- 
scnjitK'n  of  lace  machinery  .mil  hosiery  machinery.  Although 
the  subject  is  one  of  considc-iatilc  interest,  it  would  be  impossilile 
to  give  any  adequate  idea  of  the  proceedings  without  the 
numerous  diagrams  and  I.intern  slides  which  were  nsed  by  the 
author  of  the  paper.  Srveial  of  the  moit  interesting  machines 
<le»crili<(l  \»crc  shown  .11  work  in  an  adjoining  room,  and  their 
action  was  explained  by  Mt.  \V,  Uuinntun,  (he  Professor  of 
Engineering  at  Univenity  College,  Notiiogham. 

Oa  Friday,  the  I5ihinst.,  two  reports  were  down  for  reading  ; 
thefastdiatof  the  coMMtlce  Mike  diyoess  of  steam  in  boiler 


trials  ia  nsaid  t»  which  PMt  UbwIb  stated  that  practically 
nothing  had  been  done  daring  the  piast  year,  and  Ihercfbrc  there 


was  no  report  to  present.  It  was 'hoped,  however,  that  by  fol 
towing  certain  lines  of  invest tgatioa  wbich  had  besB  Si 
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by  some  AmetncBB  espnimantsliits,  that  good  retnlts  might  be 
arrived  at.  and  it  was  Boped  that  a  satisfactory  report  woald  be 
prepared  for  the  next  mscting.  The  report  of^the  commltteeeD 
Graphic  Methods  was  a  contrmit  to  Trof.  Unwin's  statement ; 
it  being  of  an  exceedingly  voluminous  character.  This  is  the 
second  long  report  that  haf  been  preiented  by  the  committee. 
It  would  be  quite  impos-siljic  to  de.il  w;;ii  the  suiijcct  in  an 
account  of  the  pfneeeaint;s  such  as  we  .ue  .iM'-  in  give,  which 
iiuist  nfcessariiy  be  brief,  an'.i  as  the  lepi.-rt  wi'l  he  printed  in 
r.iU,  in  comnvin  with  all  reports  of  cnninuiteei,  m  the  I'roceed. 
ings,  we  will  refer  our  readers  lo  the  ^  .>!ume  when  it  i«  issued, 
for  information  on  this  really  imprrianl  subject.  Ii  is  fair,  huw- 
ever,  to  notice  the  immense  nuiount  of  good  and  sound  work 
that  Prof.  If.  S.  >Iele  .Shaw  hai  clone,  as  secretary,  in  preparing 
the  reports  •  f  this  committee. 

Two  papers  on  (he  disposal  of  refuse  followed  ;  one  by  Mr. 
C.  C.  Keep,  and  the  secood  by  William  Warner.  In  these 
various  description*  of  daslneiatB  wkfah  had  beta  placed  uixmi 
(he  engineeriiH;  market  were  described.  Both  anibnra  are,  we 
believe,  nembeis  of  firms  which  manafactare  and  tell  apparatm 
of  this  description,  and  trade  interests  were  not  altogether  I'M! 
to  sight.  The  subject  of  lefuse  destruction  i«  one  of  great 
importance,  but  it  requires,  in  the  interests  of  sanitary  science, 
to  be  handled  in  a  somewhat  different  manner  to  thai  pursued 
by  the  section  in  the  reading  and  diicussion  of  iSt  papers, 
Mr.  Frank  Ashwell  next  read  a  paper  on  "  Wai  ning  and 
Ventilating,"  in  the  courie  of  which  he  discussed  the 
merits  of  the  plenum  syslcin,  as  a-^uiut  the  method 
of  ventilation  by  p^tli.il  vacuum.  lie  had  not  much 
difSculty  in  estalruhing  the  claims  of  the  former ;  the  chief 
advantage,  of  couf.sc,  being  that  wiih  a  plenum  inside  the 
building  any  leakage  there  may  be  at  doors,  win  l.>ws,  \c  d  >e« 
not  admit  draught  ;  the  air  ior  ventilation  always  cuuung  in 
through  the  proper  entrance,  where  it  may  be  warmed,  filtered, 
and,  a  necessary,  moistened.  Watchmaking  bjr  machioety 
next  occupied  the  attention  o  f  the  leciion.  Mr.  T.  P.  Hewitt^ 
of  Prescot,  reading  an  interesting  paper  on  the  tnbject.  As 
was  staled  by  a  ipMker  dndac  the  diacauion  which  followed, 
watchmaking  in  England  has  been  bttely  at  a  very  low  ebb. 
For  many  ycara  it  has  had  to  meet  the  compeliUnB  of  cheap 
labour  in  Swltsevland,  bnl  the  most  fatal  blow  to  the  systans 
was  struck  by  the  introduction  of  the  factory  system  for  the 
maottfacture  of  watches  in  America.  By  the  use  of  machine 
tools  and  labour-saving  appliances  the  Americans  have  been 
able  to  produce  excellent  timekeeping  watches  at  a  very  m  xl cr- 
ate coat  i  for  the  industry  is  one  specially  suited  to  the  genius 
of  the  Aowfican  mechanic,  whose  inventive  faculties  are  pro- 
verbial. So  serious  a  blow  has  thus  been  inflicted  on  theEnglish 
watchmaking  industry  that  its  operatives  were  liroiight  to  the 
l^cate'^t  flistress.  Prescot,  in  Laocasilire,  i»  a  very  aiicic.-M 
centre  of  walclimali ing.  that  is,  so  far  as  the  movement  of  ihc 
snatch  is  concerned,  and  many  of  the  best  English  watches  have 
Trescot  woiks.  I;  is  in  this  town  that  :in  endeavour  is  being 
made  to  revive  the  Englliih  watchmaking  industry,  but  no 
entirely  new  lines.  A  large  factory  ha«  been  built,  and  tlM 
most  iiiipiuved  appliances  introduced.  These,  of  course,  are 
largely  Ameriaui  in  origin,  bat  it  ia  satisfactoiy  to  know  that 
the  beauiiftil  machine  tools,  sachas  nsed  by  the  Wsllhaa  and 
BIgto  Watch  CMpaaica,  oaa  now  be  made  in  England,  aad 
are  equal  to  the  pradnctkH  of  the  United  States.  Several 
examples  of  these  madHBeswere  exhibited  daring  the  reading 
of  the  paper. 

Mr.  Ross,  of  Glasgow,  next  described  a  pneumatic  caulking 
and  chipping  tool.  This  is  s  hand-tool,  working,  as  its  name 
would  imply,  by  compressed  air,  or  »team  may  be  used,  li 
will  make  over  10,000  strokes  per  minute,  and  consists  essen- 
tially of »  small  cylinrler  and  If>f»se  piston,  which  worV^  on  10 
Ihc  caul».mg  or  chijiping  chisel.  The  only  thing  the  operator 
has  to  do,  iherefore,  is  to  guide  the  too!,  and  the  enormous 
rapidity  of  the  strokes  enables  the  finest  wnk  to  be  done, 
eitner  in  caulking  a  metat  scam  or  in  cliivijiit-K  d^iwn  a  metallic 
surface.  Some  very  beautiful  specmiens  of  work  were  shOWA 
at  the  meeting,  and  the  instrument  itself  was  exhibited. 

,  ■  cusioit;  of  Section  t;  10  devote  Monday  of  the  Aiao- 
ciation  meeliog  to  clectncal  science,  and  the  first  paper  taken 
on  the  ibih  was  a  cootribntion  by  Mr.  Gitbert  Kapp,  SStitted 
"  Relative  Co^t  of  Cooductots  with  Different  Systems  of  Elee> 
trical  Power  TranssiiKlain.*'  This  wasa  most  aseTnt  pnpcTi  nad 
a  good  example  of  (he  lena  centribntions  on  electiiad  sv^jccts 
sbcRild  take  in  Seetioit  C,  wheie,  It  mial  be 
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elecltital  ent;in;ering,  ami  not  phytic*,  should  be  irca'ed  upon. 
The  aitthor  sai<i  thit  unlit  recently,  cleclrical  maehioe*  for  the 
tmnmiuion  of  power  w«re  of  tfa«  caatinwwt  canent  type,  boi 
tatetjr  alteratte  atrrent  appacatiu  bad  eonw  into  ine»  tbiefly 
bceiwte  the  power  could  be  carried  to  greater  diitaoeet  with  a 
Tnodeiaie  eott  ofcoDdvctor».  The  reason  for  thit  WM  that  with 
continaoat  carrent  plant  the  voltage  is  limited  by  the  diAcoily 
of  insulating  the  generating  machinery.  With  alternate  current 
there  \%  no  necessity  of  high  intalaiion  of  genemtor  or  motor, 
but  only  of  ilie  traniformeri^  which  can  tw  eauly  iaaulaicd  by 
the  ose  of  oil  or  other  meaa^  "tint  aslbor  dealt  with  five  ^e* 
t<-ms  of  tran«misiion. 

<l)  Single  ph.ue  allernating  cnrrent  transmission  by  two  wires. 
(2)  Double      „         .,         „         ,,         „    four  ,. 
ft  ft  ft  ti  ff  it    three  «f 

l<>  CoaliHiiow  cumnt  with  traiimlnioii  bjr  two  wire*. 

Wt  li^\c  not  space  lo  follon  Mr.  Kapp's  ingenious  rti-  hning, 
but  wil)  briefly  give  hi*  coneUi.ioiis.  If  all  systems  wen.-  ;iu!  on 
the  same  footing  as  ['_-;;.iri!s  crTicitncy  nnri  safety  of  iniiiI.at:oii. 
the  following  results  uo-^lil  he  ubsaititi.  If,  for  the  tntnituiiiion 
of  a  certain  power  over  a  given  distance  by  conlinauus  carrent, 
ioo  toiM  of  copper  were  required  for  the  line,  then  the  aiogte 
libaM  altenniMg  md  llw  two  phaie  ibar  wire  qrstm  would 
fcqoira  30O  toos.  TN  two  phase  three  wit*  tyatMi  would 
■eqain  990  tOMi  and  the  (hrae  phase  three  wire  tytteaoniy  150 
tow;  therefore,  lo  far  u  the  line  might  be  ooncented,  there 
would  be  a  distinct  advantage  in  the  employment  of  tbe  three 
phase  syttem. 

A  paper  by  Mr.  A.  B.  Snell,  "  On  Water  Power  •*  a  Source 
of  Elcctiicity,"  was  next  read.  The  subject  is  not  ooe  of  such 
great  practical  importance  in  England  as  in  more  moanlainuus 
coontries.    0.ir  rivers  are  small,  and  in  comparatively  few  cases 

is  there  <r.!T  :ii'n;  head  to  make  the  ulilisstinn  of  them  profitable 
wiih  siicK  .-.  f  ji..;  i  f  water  motors  as  have  yet  Lcn  introduced. 
Mr.  Ueauuionj  described  a  variaMe  p  l  Axr  ({ear  for  electrical 
locomolivet  which  It.-  Im  1  'k-vise  I  Thr  .  .bjcct  of  the  gear  is 
10  give  increased  po»  cr  lor  the  mot  ii  wticii  starting  the  train. 
Cy  its  u^c  I  In  dc^ii^rif  r  hoped  that  cl'-ct:a  niators  might  be  made 
of  veiy  ijiu>;!i  smaller  %u.f.  A  poir.t  of  interest  nriscd  dufinu 
the  discussion  was  the  acsvi-ituliiy  of  imci^;  riiiry<;f)i.|:il  ;;'.-:vr,  it 
being  the  opinion  of  Prof.  Hdc  Shaw  and  oiiitc  -  who  h:id  vvuiked 
whb  this  gear  that  it  was  not  suitable  for  heavy  loadj.  Mr. 
W.  B.  Sayeis  read  an  interesting  and  valuable  paper,  in  which 
fie  dciertbed  a  form  of  sdf-eaeitiae  arnatnra  and  conpemator 
for  loss  of  prnmrut  which  he  had  devised.  The  Indention  is 
one  of  coniiderable  inportanoe,  the  object  betfl(  to  obtain 
sparkiest  eomtaatation.  The  device,  however,  {•  not  quite  new, 
it  having  been  jireviously  described,  and  doubtless  is  known  to 
the  majority  of  our  eiecirical  readers.  Monday's  proceedings 
closed  with  a  jMper  by  Mr.  IC.  I'aync,  on  "Electrical  Conductors.  " 

Tuesday,  .September  19,  was  the  la*lday  on  which  .Section  G 
met.  and  the  proceedings  opened  with  a  paper  by  Mr.  O.  T. 
Olson,  on  "  Fla-'hing  Lights  for  Marine  Purp<j5es."  The  author 
proposed  that  e.'ich  im;ir-.r'in'  nivigfltion^l  W-^h'  in  th---  worM 
should  have  a  cistir.'^i ivc  nnnitj'-T  which  it  shouid  continuou-ily 
flash  at  night,  sd  th  it  tht-n  [iiljjht  )«■  no  <i:ini;pr  ■  if  ai-.y  jy.irliL-uUr 
light  being  mistaken  l  y^'u  m.irinrr  f..r  nno'hcr.  I  'lirir.^  (-.^ 
the  signals  were  to  \»:  c^'.-.M-jcd  l>y  gun  cottun  txiiioMDn.  I'ry- 
|;.ilily  M'.  >  ul;;;-:    cd  ^i>;n;lU  ure  ><iiiii;wh.l'.  tm  ciim- 

piicAtcil,  .ihl._  i^ij  pusiioly  ai  ismplc  as  could  be  practicvUy  ar- 
rangf  !  w<  i>- every  light  given  a  separateoumber.  Nevertheless, 
something  might  be  done  towardssystemutlsiog  the  signals  given 

by  vRiious  lifnts  i«  ccrMin  cecgnpliieid  sections. 

Hr.  Winian  S.  Lockhtit  fave  an  mtsratting  description  of 
an  antomatic  oem  sep«ra|ar  whWh  h«  bad  devised.   The  ap- 
paiatns  acts  xij  means  of  the  difcrenee  in  speolfie  gravity  , 
between  the  gems  and  the  gravel,  quartz,  &c.,  in  which  they  are  I 
found.    A  stream  of  water  flowing  at  a  uniform  velocity  is  | 
directed  upwards  Ihroueh  an  annular  chamber.    The  material  . 
Co  be  separated  is  fed  la  through  a  hopper  at  the  top  of  the  | 
apparatus,  and  falls  into  the  annular  chamber.    The  velocity  of 
the  stream  is  ■<\>  regulated  that  the  lighter  and  more  worthless 
«afntn:!ce^  .irc  catr'cd  with  it,  whilst  the  heavier  gems  descend 
into  n  rtx'j|:;.ii.lf  ;U  lli^-  hoti.im  uf  t)ii.-  tn.K-hinc.    IJ tie  of  the  j 
separators  was  ithown  at  w  TK  in  it'.':'  Scciii^n,  water  being  laid 
on  for  the  purpose,  and  s  imL-  ■ii.imumU  were  actually  separated 
from  the  pebble  and  <|UArt£  with  which  they  were  mixed.  Tiiere  ! 
are,  it  is  hardly  necessary  to  say,  many  poiats  in  detail  wbidi  j 
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require  ctueful  constdemtloa  in  woriiiag  out  before  such  a 
machine  as  this  is  bmn^  to  th«  ptdccttoa  of  piactical  worlc* 
ing.  Mr.  Lockhart  nppeais  to  kawbecn  fwy  lOcoeMibl  in  over, 
coming  the  difficulties  of  the  problem  he  b«d  toaolw  indoiCnine 

the  machine. 

A  paper  by  Mr.  Walker,  "  On  Ventilating  Fans,"  was  read, 
and  the  proceedings  in  this  Section  closed  by  Prof.  Kobinsoii 
describing  the  Wicksteed  testing  macblnei  which  had  been 
erected  in  the  engineering  laboratory  of  the  college.  I'he  mem- 
bers of  the  -Section  were  able  to  see  this  machine  i.^  action 
during  the  afternoon.  In  most  respects  it  does  not  difler  from 
the  ordinary  type  of  Wirlcsleed  testing  machine,  hut  there  is  a 
clever  gear  (or  shiftinj;  tia-  |Miis^.  Thii  was  operated  by  hydraulic 
power  l>y  means  of  wire  rLip.c.  The  device  is  tmdotibtpdly  nn 
irapr.jvcnunt  or.  thp  ol  i  ijc.ir,  l>iiih  in  i.iiiidily  of  .ictlon  .mi 
absence  of  riu.-.e,  There  U  n  iirat  parallel  adjaslmcnt  fot  pre- 
venting; the  iiullcy  of  the  rojic  inilucncing  Ihf  leMilt  of  the  test 

The  piucccdings  in  Section  G  were  brought  to  a  conclusion 
by  the  usual  vote  of  thaaka  ta  the  sectional  presidcBt,  Mi; 
Jeremiah  Head, 


ANTHROPOLOGY  AT  THE  BRITISH 
ASSOCIATION. 
A  FTER  the  Pftsident'a  address  00  Thunday,  Mrs.  Lilly 
Grove  read  n  pnper  on  Ihe  ethoographic  aspect  of  dancing. 
Dancing  oorMqMods  to  n  nnivemt  pdisliivn  inttiM  in  imn. 
At  all  periods  there  were  three  Iclbidf  of  danseii  (1)  th« 
imaginative  or  poetic;  {2)  the  descriptive;  (j)  the  idiginus. 
This  last  is  most  imoortaot,  and  may  be  called  Ibefonnlainof 
the  other  kinds.  Religious  dances  can  be  divided  into  ttv-n  classes: 
(o)  dances  directly  in  honour  of  the  deity;  (/)  dar.cc>  intended 
to  propitiate  the  deity.  A  strange  feature  is  the  (act  that  so 
many  daiKi-s  performed  in  a  circle.  War-dances  are  of  two 
orders,  either  .is  a  preparation  for  w.ir,  or  as  a  rejoicing  after 
triumph.  Thir  Ciitioli  iue  illustrates  the  former  aspect.  Ex- 
cellence in  dancing  amon);  savages  is  obiaioed  by  very  simple 
means  :  anyone  who  makes  1  nu>iiake  is  killed. 

Prof.  Windleread  a  puper  on  .inthropomMric  work  in  schools. 
It  appears  from  answer.-  to  .\  circular  sent  to  the  head-masters  of 
one  hundred  of  Ihe  largest  icliools  in  the  United  Kinf»dom,  that 
some  form  of  measurement  is  or  has  heeo  c.irricil  on  m  twi  nty- 
five  schools,  but  that  the  methods  adopted  dider  considerably. 
The  author  suggested  that  as  endcavow  should  be  made  to 
encourage  and  systematise  such  work. 

Dr.  w.  Wilberfioiree  Smith  read  n  paper  oo  anthropomeine 
weighing ;  and  the  followii.g  reports  srcre  also  presented  to 
the  section  :  Report  of  the  Anthropometric  LnbtNMlniy  Coni' 
mitiee,  and  Report  of  the  Physiod  Deviations  CoiSiaitlnt. 

On  Friday,  the  committee  appointed  to  make  m  ethno- 
graphical survey  of  the  United  Kingdom  pretiented  their  first 
report.  Prof.  Hans  llddebrand  then  read  -.m  tm|<  >rinni  paper  on 
Anglo-Saxon  remains  and  coeval  relics  ftom  >c.Tnil:n.ivia,  The 
question  proposed  was  lo  determine  the  relations  which 
citiv.o  1  between  the  civilisation  of  .Scandinavia  and  that  of 
l.n^iand  during  the  period  Iwtween  the  arrival  of  the  Angles 
an  l  the  Saxons  on  the  Enj;Ii-  S  coist,  a.n  J  tlu-  titi.e  of  their  con- 
viiiion  to  Christianity  t  mujjhly,  that  w.iNfri  m  the  middle  of  the 
■i fi  h  tu  '.lie  mill  lie  nf  the  seventh  eetitury  ol  imr  cm,  These  limits 
were  not  ex.iLily  i!cl«iminable,  becauic  b  ith  the  Anglo-Saxon 
immii^tit:  in  am!  the  spread  of  Christi.mity  among  the  new- 
comets  were  iioi  the  work  of  a  few  years  iiiily,  and  progressed 
with  very  dilTerent  rapidity  in  different  parts  of  the  country. 
During  this  period  Sweden  hod  no  chronological  record,  and 
c'hristiiyiity  bad  no  ImM  vm  thM  twmtrjr  natil  the  eleventh  ccs- 
tury.  The  criteriona  of  date,  ihenfeitb  na  the  Sena^nvian 
side  were  of  purely  archaeological  diamcterv  Thcw  were  n  few 
instances  of  Roman  and  BysaatfaM  ooins  fennd  ttsaodated  with 
Scandinavian  antiquities,  and  as  these  oottid  hardly  have  fni^n'! 
their  way  northward  before  the  downlall  of  Ihe  Hunic  i'  lu)  iie 
in  Central  Europe,  they  gave  some  indication  of  the  date  of  the 
objects  with  which  they  were  lost  or  interred.  In  England 
similar  date  evidence  occurred,  but  was  vitiated  by  the  fact  that 
the  coins  had  often  been  long  in  circulation  before  they  were 
buried.  The  practice  of  burial  also,  while  it  entirely  super- 
seded cremation  when  Chn  .ri.Tn;ly  became  predominan-, 
peared  to  hive  coexi&led  with  the  older  method  during  the  later 
Pagan  ;>cri.>.i,  and GouU  Bot  bclakn  as nflbrding an nectmtn 
criterion  of  age. 
Aad  there  WMtiieiwthsrdifikalir  in  conpuing  Edgliibaoi 
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Scandinavian  objects,  that  in  England  the  TenlQuie  peoples 
found  the  British  and  Romano-Britith  calture  already  exi»t- 
inc  on  their  arrival,  while  there  was  no  parallel  inlluenceto 
modify  the  style  of  Scandinavian  art.  The  raihor  discussed 
the  Scandinavian  types  of  sword  and  spear,  wMdl  piesented 
both  rem^rknble  litcenesscs  and  differences  when  compareil  with 
those  which  (;ave  their  name  to  the  Saxons  (sword-men) and  the 
Angles  I  st>car-mcn).  The  boar-crest  on  the  helmet  atti  appeared 
to  Uc  a  point  of  similarity.  Numerous  examples  were  adduced 
to  show  how  design*  hwmwed  from  existing  art  were  rotvdifipf! 
to  suit  Teutonic  tisic  in  the  i.nglisb  series,  which  herein  cAmc 
nearer  to  the  French  and  Helgian  than  to  the  Scamlinavi.m. 
As  illustratintis  of  the  development  of  style,  the  oinamt-nlal 
fibuLc  or  broaches  were  of  especial  importance,  and  a  number 
of  type*  were  instanced  which  showed  the  fundamental  likeness 
of  Teutonic  laste  on  both  sides  of  the  Nof  Ih  Sea,  combined  with 
H.  SaaniocapMiniMlla,  Prof.  Ilildebrand 
I  Ihit  ft  caMUOB  Twtmiie  tint*  ««■  tbe  source  of  the 
wtatiflM  both  Of  SoMriiMfhftad  of  Sam  Sa^d  ;  that  the 
Sfludunvtu  «i4  Aiiflo>S«xen  raecc  were  «  closely  allied 
Tettonie  descent,  but  that  in  tht  incessant  movements  duincter- 
litieof  that  stock,  the  twn  hr.mclies  were  separated  from  one 
another  and  developed  independently;  that  the  Kentish  Jutes 
and  the  Saxoiu  of  England  came  not  from  Scandinavia,  but 
from  Germany  ;  but  that  the  case  was  not  clear  with  regard  to 
the  Angles,  who  might  possibly  not  be  of  German  origin,  but 
may  have  been  •setilH  at  one  time  in  the  south-vfct  corner  of 
ScanJiiiavi.i. 

In  a  paper  on  the  "Origin  ami  Iicvclopment  of  Early 
Clirisli.in  Ait,"  Mr.  |,  kumiily  Allen  ttaci<i  the  various 
decorative  clcrrenis  fDuml  in  early  Chrisiinn  art  in  Grea 
Britain  to  their  .source,  nnii  sliowcd  in  what  wav  llic  native 
styles  of  art  exis:injj  in  this  CQunlry  at  the  ijiiie  ol  ihc  intro- 
duction of  Christianity  Ui'c.t  \  :>.  450)  were  influenced,  flr^t 
by  the  Italo  U|'z^uioc  a<-(,  whtcli  came  m  with  the  iiikp4jnaliuu 
of  tbe  illuminated  manuscripts  used  in  the  services  of  the  church, 
and  Eubsequcntly  by  the  coming  in  contact  of  the  Anglo-Saxon 
aad  S«u«m«lw  conqwdoc  nicM  with  the  Celtic  aod  other 
popntetioBt  aheady  iohnitiRi  the  Biitiih  Mo. 

The  foUowiac  papen  wei*  ako  reaa  ^-Ilble  en  an  imple- 
ment of  halted  bone,  with  tooth  of  hipnopafamas  taiertcd,  from 
Calf  Hole,  near  GniaiBglon,  by  the  Rev.  £.  Jones  ;  the  pre- 
ilJltaric  evolution  oT theories  of  punishment,  revenge,  and  atone- 
ment, by  G.  liartwell  Jonea ;  foar  aiaiacicd  number,  by  Miss 
A.  \V.  Buckland. 

On  Saturday  the  following  papen  were  read:— On  ancient 
metal  implements  from  Egypt  and  Lachish,  by  Dr.  J.  H.GIad- 
stonr.  F.  k.  S  :  notc«  on  flint  <;aw<i  and  srcMes,  l^y  Dr.  R.  Munro  ; 
prehistoric  remains  m  Cre'.e,  fjy  J.  L.  Myrcs  ;  i'uncral  liies  and 
cercmi  nics  among  the  Tshinyai  or  'rshinyani;we,  l-y  Lionel 
I'ecle  ;  tlic  .\runBO  and  MaromlKi  ceremonies  anion  ; 
Tihiiiyangwe,  by  Lionel  Decle  ;  the  .Ma-Uoa,  by  l^ioneJ  iJcclc. 

On  Monday,  a  paper  liy  .Mr.  Herbert  Ward  was  read,  entitled 
'*  Ethnographical  Notes  on  ihc  Conco  Trilies."  In  it  the 
auihnr  ^;ave  a  sketch  of  all  the  salient  ^c.ituiei  of  na;ive  hfc  in 
the  CuQgo  region,  tbe  subjects  treated  at  ^rcaic^t  IcngUi  Ueing 
those  relating  to  superstition  and  general  custom«.  In  the 
descriptiou  of  the  "  N'Kimb*"  ccTeQK>ny«of  the  I^wer  Congo 
Mtlvea,  the  motive  lor  this  laaaeihahle  "MCieiMdei7"inS| 
isr  the  iint  time*  eiBioiaed. 

0r.  Crochley  Claphaa  icad  a  paper  on  "Tbe  Mad 
Head,"  in  which  he  evd  that  the  oMer  phrenology  of 
Gal]  had  been  eapeneded  by  Fcnier's  cerebral  locatisa- 
He  then  gave  tooe  leenlta  of  his  examination  of 
^  4C00  insane  brndt  drawn  from  eight  asylums  in  the 
aortli  of  England  at^i  itie  south  of  Scotland,  and  compared 
with  a  nambec  of  sane  heads.  Insane  heads  he  found  to  show 
a  larger  avcra;;e  size  than  s.-kne  ones,  though  insane  brains  were 
smaller.  His  standard  tif  comparison  was  !iy  a  cranial  index 
which  he  iil)ianis  l>y  aililin^;  together  the  nuusurcmciits  of  the 
whole  circumtcrcncc  and  the  antero-posterior  and  traiuverse 
arches  of  the  head.  Of  these  measurements  that  of  the  trans- 
verse  arch  «:>s  Only  i>nc  smaller  in  the  ins.iiie,  anrl  was,  in 
(act,  Ihcir  weak  point.  Tlir  crani.il  imlcx  he  fauml  further 
useful  at,  when  expressed  in  inches,  it  shuwe  l  aivjiu  the  weii;h( 
"  '  '  '  in  ounces.  The  fumtal  sccincnt 
:  a  larger  propnrtitm  to  the  «)iole 
^e  than  in  the  Mine,  and  this,  taken 
landlatbecUi 
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insane  class  and  the  fact  that  the  typical  lasaae  head 

cuneiform  with  the  greatest  transverse  di,intelcr  aaicriarlo  the 
central  point  of  the  head,  seemed  to  discredit  tike  "SoMe  fore- 
head," and  to  point  out  the  occipital  lohei  as  the  seat  of 
intelligence.  This  view  was  supported  by  (acts  of  brain 
development  and  comparative  cerebral  anatomy,  as  well  at  by 
the  flat  occiput  of  idiou  and  the  cerebeNuB  M  the  hoihiwii 
pro'cciing  beyond  the  occipital  lobes. 

In  n  paper  on  pin-wcUs  and  rag  bushes,  Mr.  V..  .Sidney 
Hariland  suggcs^ted  tba:  the  object  o(  the  usages  was  tUkioo 
with  thedivinits,  to  he  aclLLVcil  t)y  the  I  L-ii  ctual  contact  with 
the  i;od  of  some  article  i<!c:::ihe(l  svi'li  \\:^  worshipper. 

The  following  communications  were  :ii-o  rccciveil— Re- 
port of  the  Abyssinian  Committee.  Oa  tbe  extcniai  cha- 
racters of  the  Abys*inian$  examined  by  Mr.  Bent,  by  Dr. 
J.  G.  Garson  ;  on  the  Dards  and  Siah-I'osh  KatiriH  by  Dr.  K 
Beddoe  and  Dr.  Leiiaer ;  the  Primitive  Americaiis,  by  Miw  j* 
M.  Welch ;  the  Indiant  of  the  Maahes^  aad  Yakoa  iUeem» 
Ciaada,  by  the  Rl  Rev.  Dr.  Beani^  Bidwp  of  Sdhirk ;  dM 
Anttraliaa  natives,  by  Miss  J.  A.  Fowler ;  osamodiiGalion  of 
the  Australian  aboriginal  weapon  termed  the  Lconile,  Langeel, 
Bendi,  or  Buccan,  by  R.  Elberidge,  jnn.  ;  on  an unosual  form  of 
rush-basket  from  the  narthern  territory  of  .South  .\nstralia,  by 
R.  Etheridge,  jan. 

On  Tuesday,  Mr.  Francis  Galton  read  some  official  letter* 
just  received  by  him  from  Surgeon  Lieut. -Colonel  llendley,  of 
Icypore,  who  hat)  memorinliscd  'he  :'.n'horilie»  in  Ind:^ 
in  favour  of  allnini;  to  the  r:oiniiu\l  roll  of  tecruUs  an  iuijirt^ 
sion  in  ink  of  the  (ore,  liiiiUile,  ami  nnf;  :ini,'ers  of  each  rccruii. 
In  reply,  the  Coromanrler>in  (_  hict  "  npi  i  o  -d  of  the  proposal 
to  employ  prints  of  finger-tips  as  marKs  f  ir  idenlihcation,  as 
they  are  so  extremely  easy  to  make,  anii  so  u^i-.'iil  in  ijuji'liag 
a^^ainst  pcfionalion.  '  ."^argeon  Licat.  Coiaaei  llendley  has 
had  considerable  exi'crlenn-  m  taUing  such  imprints,  having 
already  sent  to  Mr.  Galiuu  those  of  the  dibits  uf  neatly  loco 
]>erM)n<,  most  of  whom  were  priconenin  the  gaol  of  Jeypore. 

Dr.  Munro  read  a  paper  on  the  ttmcince  of  lake-dwellings, 
ia  which  he  deicribed  tbe  mmm  methods  adopted  by  the  lake- 
dwellcn  ta  the  eonatTaetioo  of  the  aadentractorei  and  plat- 
forms  on  wMcb  their  hnts  had  been  placed.  In  eoacluioB,  Dr. 
Mtwro  gave  a  Jeiciiptina  ef  an  important  discovery  teeeatly 
made  ia  Amllailir*.  Thia  was  a  crannog  sihowint;  f<>undaiion.i 
of  a  dreahnhOBW  dliny»tWO  feet  in  diameter,  an  i  clividcJ  inlc 
two  compartmen!«,  one  of  which  coBtaiacd  a  beaith  and  the 
retnaini  uf  a  <l>'orway. 

Mr.  Arthur  Bulltid  then  read  a  paper  on  a  British  village  oi 
marsh  dwellings.  This  village,  discovered  by  the  author  in 
Mirch,  tS<>2,  !«  tiltmtefl  .1  little  more  than  a  rr.i!»-  north  nf  the 
town  of  Glastonbury,  in  the  upper  part  (  I  out'  of  t;:c  m  liiil.vod 
leveU  of  central  .Somerset,  lound  to  the  -ulliof  the  Meiidip 
Ililis.  I  hcrc  IS  little  on  the  suihue  to  .rj  l...-:i-e  ;;.<■  Mtc  of  a 
Village,  but  on  careful  inspcctjoo  between  -in;)  n:id  .cvcii'y  low 
circular  mounrfs  may  he  seen,  varying  In  m  to  feet  in 
diameter,  ami  from  o  iij.  to  2  ft.  6  in.  high  at  the  centre.  These 
form  ihr  lo  iniLitioni  or  floors  of  separate  dwellings,  which  arc 
constructed  in  ihc  following  way  : — On  the  surface  of  the  peat 
is  a  layer  or  platform  of  timber  and  I  nishwood,  kept  in  place 
by  numerous  small  piles  at  tbe  liiar^m.  On  this  a  layer  of  day 
■I  placed,  slightly  raited  at  the  eaatte,  where  the  maaiaa  of  a 
hnith  are  generally  foand.  The  dweNinKiliclfwaseaaipotcd 
of  timber  Slled  in  with  wattle  and  daub.  Not  only  have  the 
wall-i>oiits  been  fonnd  in  situ,  bat  also  the  entrance  threthold 
and  doontep.  Among  other  things  that  h.-ive  been  discovered 
is  a  boat  17  Ik,  long,  quantities  of  wheel  and  hand-ma<Ie  pottery, 
sling  stones,  aad  Imies  of  aoimalt,  and  a  g  reat  number  ol  objecta 
of  brooie  aAd  fton,  hocn,  bone,  aad  atone,  such  as  tibul.-e  and 
rings,  knives,  saws,  and  weapons,  combs,  needles,  pottery 
stamps,  and  querns. 

In  a  paper  on  the  place  of  the  lake  dwelling*  t'  nias»<^n1mry 
in  l;ri:isli  .\rch.eoh>gy.  Prof.  Bojd  Dawkins  i:  u  r  f  1  1  1  ti  e 
existence  uf  crucibles  toshow  that saieitiD|^  had  been  carried  un, 
and  reasoned  that  the  tine  of  tbe  occepatwn  of  the  place  wae 
pre-Roman. 

The  following  comnnm  cuions  were  also  received  — On  the 
excavation  of  the  stone  circle  of  "  L.ai,;  ny  Boiragh,"  on  the 
Meayll  Hill.  Isle  of  Man,  by  I'rof.  W.  .\.  llcrdman,  I  .R  S.. 
and  I'.  M,  C,  Kcruiode  ;  early  uses  of  llint  in  poluhin^,  by  H. 
Slopes;  |i.il,T '>lithic  anchors,  anvils,  hammttS,  bf  H* 

btope*  ;  Report  of  the  Uniformity  in  Spclliiw  CoauMtlae; 
Repert  of  the  Mortli^Wcttem  Ttibea  of  Canada  Commtltcfc 


uiyitizeo  by  GoOgle 


October  5,  1893] 


S59 


THE  EVOLUTION  OF  COLOUR  IH  THE 
GENUS  MEGASCOPS 

THE  Ammam  IftttmOut  af  Jane  mod  July  contains  an 
•nida  bjr  Mn  E.  IC.  Hasbronck  on  "Evolutioa  and 
DidmrnntluB  in  the  Gcaot  MegMcopi,"  in  which  he  deals  : 
with  the  distribution  of  the  g»n«a  in  M«fth  Attccica  in  relation 
to  the  colour  of  ii5  plumage.  The  diwimwn  leads  to  Ibt  fol< 
lowing  conclusions  : — 

"The  red  phue  is  confined  mainlj  to  i/^-^.i  iv/fMjv (apeak' 
iog  of  it  at  a  whole),  which,  on  its  northern  border,  merges  into 
the  grey  pha.se  ;  the  southern  grc7  belt  incompasses  fioridanus, 
while  in  e;(>.!ern  Te«a»  the  few  red  specimen*  of  menlHi  that 
are  known  have  been  t.ikcn  Iromthc  cKlrcmc  north  cutcrn  [xjt- 
tion  of  its  rant;e,  winch  is  intiaence-.l  bo;h  hy  humiiiity  and 
temperature.  A>;ain  th:i  diitribuiion  of  colour  coirctpond* 
very  closely  lo  the  life  arfa%  — the  fitey  phase  of  the  1- loiida 
form  in  the  south  OLCu;,iy:n^  a  uiaj  >r  poruon  of  tlie  AuMro- 
riparian  :  the  re»i  pWe  o(  ^iuj  pr. conforming  very  closely  to 
cTcn  the  outlines  uf  the  C.ir  jlinian.  while  the  (fCJ  plHM  IS 
cqualiy  identical  with  the  Allcglianian. 

"  It  is  worthy  of  note  that  the  grey  phase  of  Mt^atcopt  MW  is 
boreal  in  its  aihoities,  and  that  where  a  grey  phase  m  aim  is 
CBQBd  that  is  not  boreal,  it  is  rccogniied  aa  •  anb^pccka. 

*'N«w  ^jMdanus  (grey}  it  sepanUe  froda  Mwloit  north  of 
it  (ted),  ft  aeont  highly  probable  that  oi&r  (red)  will  wm  day 
ho  Mpuated  6<om  the  crey  phase  on  the  north.   It  has  beco 
shown  that  Hcegarda  the  two  phases  of  oxiV,  certain  aieat  are 
inhaMtod  eichisivdf  bv  leda,  oertdn  one*  exdasively  greys, 
while  still  others  are  inbabitcd  by  a  mixture  of  the  two,  and 
that  three  forms  {fimridMmt  and  two  colour  pbaaea  of  *ti« 
pioper)  iahahit,  as  a  whole,  entirely  distinct  areas.   No  one  j 
mlldeaylhat  all  of  the  forms  of  Mtgia^^ps  are  descended  from  i 
a  common  ancestor,  and  if  through  climatic  or  environmental 
conditions  they  have  become  sub-specirR-ally  riiiTrrentiaiid  in 
various  localities,  I  ?ec  m  reason  to  tijiibt  that  in  like  manner, 
under  tlic  inllaencc  of  liuniidity,  temperature,  adiuued  chatac- 
tcr,  and  iorcst  area,  which  wi:l  be  felt  for  countless  generations  , 
to  comi.-,  that  the  -peciei  tiMW  known  a«  Mes^Stopl  atio  will  one  I 
<iay  he  separated  into  species  and  •nbtoecies — the  former  I 
represented  by  tht  original  fioy,  and  the  latler  hy  the  more 
modem  red."  1 


UNIVERSITY  AND  EDUCATIONAL 

INTELLIGENCE. 

'i  HH  Medical  .Session  bepan  on  Monday  in  the  schools  1 
atUcbed  to  the  London  ar>il  )irovnKi»l  huspitaU,  Dr.  W. 
Pasteur  delimi  ted  the  iniroduclory  address  at  Middlesex  Hos- 
pital, and  Mr.  Thomas  II  dmcsat  St.  (ioorp'j's  H  i^pitsl.  The 
subject  of  Mr.  Holmes's  discourse  w:\5  tlie  lift*  niid  works  uf 
John  Hunter,  being  the  ccmcaaty  cclcbriiion  of  Hunter's  death 
within  the  walU  of  the  hospital.  The  addreu  at  St.  Mary'* 
lloapital  was  delivered  by  Mr.  ].  Ernest  Lane,  and  at  Uie 
LandoB  School  of  MadMaa  for  Womn  Iw  Miss  Helen  Webb. 
Biology  and  ethkt  Caninad  dw  whjaet  ai  tba  opening  address 
ddivetcd  by  Sir  James  Crichton  Bi»wa«  at  tha  SnaSald  School 
of  Medicine. 

Mr.  W  m  :  f  1:  GARST.vNfi,  or  the  Plyiiiou'.'i  Marine  Biological 
Laboratory,  h.is  l.^eeri  elected  to  a  Kcieiuch  I- tdlowship  by  Lin- 
aoln  ("oltege,  Ojcforil. 

The  tirs:  entrance   scholarship   to  St.    Thomas's  Hof[iitaI 
Medical  Schvi  d,  ol  the  value  of /ijo,  has  been  awarded  to  Mr. 
Koljert  W  ynn  Charles  i'lerce,  aod  the  secunii,  ol  the  value  of  , 
/do,  to  Mr.  Harry  Edward  Hewitt. 

The:  ICntrance  Schol.irship,  of  the  v^lnc  of  i2'>  ^juineas,  to 
Charing  (  rois  Hospital  Medical  School  ha;  been  awarded  to 
Mr.  Harold  A.  T.  Fairbaok,  and  tha.t  of  the  value  0/  guineas 
to  Mr.  Stanley  W.  R.  Colycr. 

The  following  entrance  scholarships  to  Guy's  Hospital  have 
been  awarded  in  science.  First,  of  the  value  of  j^iso,  to  Philip 
Tmer,  Unifetsity  Collie,  London;  second,  value  jf6oi,  to 
Oeoiga  Bmeat  lUchaKind,  Owans  Cdl^. 

Tub  Bal6nirStndentsbip,  of  the  nett  annual  value  of  /zoo. 
will  be  vacant  on  October  i8.  From  the  regulations  lanctioned 
hy  the  Senate  of  the  University  cif  Cambridge,  it  appears  that 
the  studentship  is  not  awarded  upon  the  ic^uli  uf  a  competitive 
anmiaation,  and  the  student  need  not  be  a  mciabec  of  the  Uni* 
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versity.  The  holder  o(  the  studentship  must  devote  himself, 
however,  to  original  bioloj;ical  inquiry,  and  must  not  follow  any 
buiincss  or  (irofc^-iun,  or  tn;;age  in  any  educational  or  other 
work,  wt'.idi,  in  the  opinion  of  those  chafed  with  the  admioii- 
tration  <>i  the  i!aUo.ir  McaMflnl  Fhodi  wonM  taleiim  whh 

hia  oii^jinal  it.i.i'iirics. 

Mr.  W.  Tmu  nsend  P.jRTEK  has  irvestinatcd  llie  relation 
between  physical  development  and  success  m  school  life,  his 
data  for  discu-.<^.on  being  obtained  from  33,500  l>oys  and  ^irls 
in  the  public  schooU  of  St,  Louis  (Transactions  of  the  .\cademy 
of  Science  c>f  .St.  I.ouis,  vol.  vi.  No.  71.  'Ihf  ijlr  1  1  ,■» 
child  can  luuaUy  be  taken  as  a  trustworthy  index  ol  physical 
development,  and,  comparing  it  with  stamtanls  of  intelligence,  it 
appears  that  precocious  children  are  heavier,  and  dull  cUildceo 
lighter  than  the  average  child  of  the  same  age.  Not  only  is 
this  the  case,  but  precocioos  childreo  are  CaUer,  have  laiger 
chem,  and  wider  ncada  ihaadallchildnB,  An  examination 
baa  alto  ham  mada  oflka  relallondll*  bctwacn  precocity  asd 
rate  of  giwwth,  «r  yearly  increase  to  sue,  and  the  resaltt  indi- 
cate that  the  dlffinenoe  n  weight  between  doll  and  preoocions 
boys  increases  as  they  grow  older.  The  cooclosion.*  arrived  at 
are  based  upon  means  and  averages,  and  may  not  be  applicable 
to  individual!.  However,  one  deduction  of  considerable  im- 
portance is  made,  it  is  that  no  child  whose  weight  is  below 
the  averice  of  its  age  should  be  permitted  to  enter  a  school 
Stan<l.ar.i  beyond  the  average  of  lU  age,  except  aftor  such  a 
physical  examination  aa  shall  make  it  probable  that  the  child's 
stfencth  shall  be  eqaal  to  tha  tlrain. 


SCIENTIFIC  SERIALS. 

TlIE -i/f.'i' ''  (•/.;;!;>'(<•  Zf/.'j.-'ir/y.'  for  J  nly  cuntaim  an  account 

of  observations  ial:en  at  the  Hawaiian  islands,  communicated 
by  I>r.  Marcnse,  of  the  Hetlin  t Jbservatory,  who  for  some  time 
visited  Honolulu  for  astronomical  investigations.  The  position 
of  iho^e  islands,  near  (he  northern  limit  of  the  tropical  tone, 
ii  very  important  fruiii  a  uietcuiulutiicai  point  uf  view,  and  the 
Hawaiian  Government  have  for  some  years  past  established  a 
regular  service  under  Mr.  CI.  Lyons,  who  publiahsa  a  monthly 
meteorological  soamuy.  The  principal  station  it  at  Pnnahon 
(Oahu),  a  little  to  tha  aortb-eaA  of  HiHiolaltt,  on  which  island 
there  are  also  sixteen  other  slatleos,  alto  twenty-three  stations 
on  the  iilaod  Hawaii,  and  fonrteen  on  the  other  islands, 
malting  altogether  a  total  of  fifty-four,  two  of  which  are  4100 
feel  aliove  sea-level.  Tne  oldest  temperature  observations  date 
from  the  time  of  the  first  American  tuiasion  in  iSzt,  and  with 
some  interruptions  have  been  continued  to  tbO  nsaeellt  tinw. 
From  the  more  recent  observations  the  mean annualtemperature 
is  74''I.  It  innn  the  l.i-'  icii  year  ,  the  lowest  temperature  was 
54''0,  and  the  hi>;hcst  %')  \  ;  the  f;rea!e«t  daily  variation  being 
33'.  Ttie  ivaruK-s;  month  Is  Au^us',  nuan  tcrii|iijrati;tc  ;!>  1, 
and  the  colile-t,  J  aniiary,  mean  'jo'S.  Ilarorrtinj  ;irc--urc  is 
very  regular,  thcycaily  period  amounting  to  aifut  d;  inch,  and 
the  dady  period  to  06  inch.  The  lar;.;er  o^cillmions  occur  only 
when  the  almost  ref;ular  northerly  traile  w  inds,  which  l.dow  on 
an  average  for  258  day*  in  the  year,  aie  replaced  by  Mjutbetly 
winds.  The  rainfall  differs  considerably  In  different  parts 
the  islands;  at  Honolulu  the  mean  of  thirteen  years'  observa- 
tions is  30*6  inches.  The  lai|est  anount  falls  belweoi  Novem- 
lier  and  Fehraary :  the  diyett  month  is  June,  with  ahoat  oOa 
inch. 

August—**  IHe  naoe  Anenoneter-nnd  TempcnlHr-Statloo 
auf  dem  Obir-Giplel."  by  J.  Hann.— On  the  dynamics  of  tha 
atmosphere,  by  M.  M<iller.  This  is  a  continuation  of  a  series 
of  valuable  papers  on  the  physics  of  the  atmosphere.  The  pre- 
sent article  deals  chiefly  with  the  behavioar  of  cycloaes  and 
anticydoocs,  and  with  the  vertical  distribntion  of  tampenttira 
andaqaeoat  vapevf. 

THB  Sttanical  Gazttte  for  August  has  an  article  OA  Ccll-mlon 
in  herhaceoiis  grafting,  by  Mr.  John  .S.  Wright,  in  which  the 
remarkable  assertion  IS  atade  that  not  only  a  geranium,  but  also 
Tradticautiii  uifim  has  been  aneeeesfuUy  grafted  on  the 
tomato,  that  is,  a  ■oaoootyfedonotu  on  a  dicotyledonons  plant. 
Mr.  L.  N.  JohnsoadMOibiea  the  mode  of  formation  and  Otcape 
of  the  little-knowa  naqnrei  ^DrafanutUia  flumtu. 

Tk«  ntt»h«f«  of  tha  ymtmal  if  Botm^  Aw  Aegnil  and 
September  are  chiefly  ooeopied  by  papers  on  deoemtlve  botany. 
Mr.  H.  T.  Soppill  gives  an  account  of  the  lils-history  «f 
Aieutimm  la$u9/irmHmt  parasitic  on  Amamm  nemma. 
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SOCIETIES  AND  ACADEMIES. 

Pa-US. 

Academy  of  Sciences,  September  25.— M.  dc  Lacize- 
Duthiers  in  the  chair. — M.  l-'aye,  in  prrientmg  the  Cotinaisiatict 
id  Ti'ii!-  i<iT  iSi>6.  txirj;  vulume  tixv-ii  ,  pijinled  out  some  im- 
provement* newly  introduced.  Tlic  tables  of  the  fundamenlai 
sUn  contain  their  magnitudes,  iheir  mean  coordinates  at  the 
comnencement  or  the  tropical  year,  their  variation  and  proper 
■mioitt  and  the  Hares  at  which  the  hour  Mara  naw  til*  naridUii 
at  Moamd  nidniehi. —  I'he  geographical  coorainatetofTaiiKDa* 
iWo  and  the  obiervatonr  of  Ambobidempona  (founded  at  Mada- 
anicar  by  the  Rev.  Father  Colin),  bj  M.  Alfred  Crandidier. — 
Oaihe  tpectro«copic  observation!  auule  at  the  Mount  Rlanc 
Olmrwatr.ry  on  September  14  and  15,  18931  by  M.  J.  Jantsen 
(tee  p.  549}.  Action  of  the  electric  arc  upon  the  diamond, 
amorphous  boron,  and  crystallised  silicium,  hy  M.  Henri 
Moissan.  —  Preparation  and  properties  of  crystallised  cnrtion 
tilicide,  by  M.  Henri  Moissan.- — On  the  reproduction  of  oy.<iters 
in  the  Roscofl  ac)uari»m,  by  M.  de  I^c«.'c-I)ulhiers.  The 
0slreicultur.1l  work  at  the  Roscoff  laboratory  w.\s  undertaken 
in  order  to  demonstrate  the  feasibility  of  the  levival  of  the 
oyster  fisheric*  I'ti  llic  Fiench  co.i^t".  on  a  scientific  liasi*. 
Ijuiing  the  last  two  years  it  has  l>cen  proved  that  seed 
oysters  could  be  brought  to  a  lii^h  slate  of  development  ami 
commercial  value  in  artificial  surroundings.  It  has  also 
been  proved  that  oyiien  are  capable  of  reproduction  in  the 
aquariam.  The  culture  of'oysiert  it  at  present  divided  into  two 
main  brancbea,  tbal  of  ||»Mueiog  aecd  oysters  and  that  of  dt* 
veloping  the  latter  into  the  anide  of  eonsumption,  Tba  RoKoff 
Uboinalory  isnow  able  to  perform  both  functionv  Tlw  onfem 
tww  completing  their  fourth  year  of  age  and  tbdr  tlnfd  of 
cultnre  in  the  tank,  have  produced  this  year  about  $000  yoong 
oysters,  which  will  be  used  as  teed  oysters  for  future  eapetimeolt. 
— M.  Uouquet  de  la  Grye,  in  connection  with  a  recent  work  by 
M.  Hatt  on  the  harmonic  analysis  of  tidal  nbservatioas,  an- 
nounced that  the  llydrugraphic  Service  of  the  Marine  Dep-irtmcnt 
intended  to  adopt  the  method  expounded,  viz.  that  originated 
by  Lord  Kelvin,  to  the  calculaliDn  of  the  Annu,iirt  .if.  Af.ir,c;, 
and  (hat  bcvcr.nl  in.-vre^r;i|iliic4l  st.itionsare  ab  lut  to  l>c  erected  in 
Indo-China,  where  the  tidal  phenomena  ate  very  sinpular. — 
Circles  or  spberet  deiived  from  any  enveloiie,  by  NI.  I'm;! 
Serret. — On  the  glucosidc  of  the  Iris,  by  ^IM.  F.  Ticmann 
and  G.  L)e  I.aire.  Iris  roots  contain  a  glucoside,  iridine, 
which  shows  some  remarkable  properties.  Alcoholic  extract  of 
iria  tvcated  with  a  mixture  of  acetone  and  cUorofona  of  density 
0*9$,  civet  irUint.  It  cryttalliaei  in  snail  white  needles, 
fusing  at  aoS*,  and  oomapomliiic  to  iho  ompirieal  Ibcnnia 
C,«H~0„.  Iridine,  hcatM  under  iufHia  with  ralplniTic 
acid  dilated  with  weak  alcohol,  decompotet  into  glocoie  and  a 
cmtalline  body  now  termed  irigmime.  This  forms  alcoholic 
etatn^  and  also  gives  rise  to  two  series  of  acid  ethers.  Under 
tiwaainnor  alkaline  hydrates,  it  absorbs  three  molecules  of 
water,  and  then  splits  into  three  bodies — viz.  formic  acid,  an 
acid  phenol  termed  aciJ,  C,«H„0,.  and  a  phenol  termed 
irdai,  C;H,«  >,.  The  latter  body  is  rapidly  decompofcd  by 
ihe  oxygen  I'f  ihc  an  when  in  an  alkaline  solution.  When 
iridic  acid  is  heated  above  its  (>oint  of  fusion,  it  splits  into  I 
molecule  of  carbonic  acid  and  a  colourless  od  distilling  at  339' 
by  coolinj;.  It  sitlidil'un  in  larjje  cry>ta:%  (using  at  57  ,  con- 
itilutin',;  .t  well  dermt.-d  new  j  hcn'>l  n  iw  tcrmtd  iridoL — Ana- 
tomical researches  on  the  jjrand  sympathetic  nervous  system  of 
the  jturgeon,  by  M.  Ren<  Chevrel. — Contribution  to  the  hit- 
tulugy  of  the  spongidjc,  by  .M.  £mile  Topscnt. — On  two 


types  of  the  choHiastomatiJir  of  the  coasts  of  France,  tftutrut- 
illa  mifr«ttfkaia  and  ttUtmkia  tm^rvia,  G.  and  B. ,  by  BIM.  A. 
Giard  and  J.  Bonnier. 

DIARY  OF  80CIBTIBS. 

LONDOIt. 

TURSDA  y,  OcTomta  ,o. 

PHO-cniTAi  Mn:  Sik  ikiv.  ai  ?  (at  ihc  Cjjltry.  tj,  P>1  Mill,  £ari.) 

WEDS'ESnA  y,  1 1.  ini  FB  M  . 
Pncrc<i«Ai MIL  S'-.iiErv  ut  1  »ncl  8  (*i  ihc  I  itJirr,  S :<i<ty  uf  Arti.  JoSr. 
Sinct.  Aileli  lii). 

THURSDAY.  OcToi .  k  i. 
FHomaaarHic  Sociarv,  ai  j  (ai  tbe  Thcauc,  Society  ai  Arts,  Jotm  S<r*t(, 
AdtlpM^— ^Jl  (at  ilw  Caltanr,  s^.  Pwl  MaH,  Bati)b»Spicial  * 

FRIDAY.OczooKn  t%. 

Amvam  8e«««Tiric  Socistv,  •■  7.— c.-wvu;;***  aa4 
-Ai  I.— Pwawiuii,  CamacnwiUun,  tL<.  :  Mr.  I'm*. 
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BOOKS,  PAMPHLETS,  and  SERIALS  RBCBIVKO. 

Bocks.— Inorannic Chtniisiry  for  Befinnm :  Sir H.  E.  RoKae and  J.  L-OIM 
(Mstmillun).-  NiitrbfokiKical  Obsctvaiions  i»ad«  •!  the  Adclai<l«  Otxcrra- 
\ory,ti.c.,  durins  i SS^-S ( AftcUidcX— C«ialosu<;  of  ih*  LcpldopMrstm  5up«r- 
family  Npciuidz  lou%.!  lu  Ijtjrcal  Amcfica  :  iJr.  J.  B.  Smith  (W'jishingtnnV 
—  Nteiljod  and  K<st:'t«  :  *I .  it.  U us  !ey.  fMjcnitll-.nl — i'r  -rTirnl  \N'.>rii.  io 
Heat:  W.  G.  \V.io!co-TTbc  HlxfcrJ.  Clarendon  I'ic.O  — l':>ce-«  of 
.Vrgument ;  A.  Sidgwuk  (tllaLk).  — .\  I  hcnunary  of  Birds :  A.  Ncwi'>n.  fc'ic-; 
Part  J  (Black) -1  hi:  Dutowry  of  Au.tr  .lia  :  A.  F.  C»ls«l  (Ptiilip>  — 
Pcrvxial  Rrcollttlions  of  Werner  vun  Sitnicnf.  iranslaicd  by  w.  C> 
Cwivland  tAsiicr).— la  Aaamt  Land:  M.  F.  Ssssclbwa  (Puinwa). — 
Cunuaa  MiithiirtHSifi|  Plfst  a,  PiOow  yiniMaAes  t«  Oadstaaia  nod 
cdltian  (MMnHlaiiV— Ceuiraiiaa  CCtaaSqua  au  fen  <k  Mmilat  M.  B. 
Gufotf  iPar.s,  f..iuihirr.Villar»)  — Les  Moiturs  :<  Cm  fi  PlUalat  F- 
Vcrm.ir.d  (Kiri..  '  "^i  VMiais),— lii^lira  ■■■-d  (he  (  i  its  jr,.!  1>«fiia«((k« 
/(h.^irs:  A.  K.  Iva^e  (Stanf.  rd^  — An  Kss.»y  on  Nrwirn  t  " '  Prmcrpim •* I 
\V*. \V.  R.  Itall  (MacinillanjL — t'atalisgue  of  Section  of  i'.^  M'.i*<^iim  of  the 
(jcologicnl  Surses' of  Canada  :  G.  C.  HorliriAi.n  (Ori-i>*  .iV — An  introiuctica 
to  Human  fliy»iolofy  :  Dr.  A.  I).  Waller,  jni  rditton  (L  >ni:niiins>  — 
Anaioanf,  Dctcripitve  and  Surgical:  H.  Gray,  rdiicl  Vy  T.  P.  Pick,  ijfh 
tdiiioii  (Longmans).— Aoalyui  ot  Milk  ami  .Milk  Producit:  Or.  H.  Lcff- 
iTiunn  aitii  L>r.  W.  Beam  (Pliiladclphia,  itlakision).— f-lcwnth  Annual 
Report  .if  Ihc  Kishcry  Board  for  Scotland.  Part  3 :  ScienltAc  lnv«(tiKB> 
liant  rKdinburgh.  Netll)    tjn  Hail:  Hon.  Rotio  Kustell  (Sia-ilordX 

•■!  1  Hi-i- T  ^  -  Tl>tr  Stale  of  Anis/uti.  I'raiil  ;  I  .  11  tli'.t'.i-  i-rt  — Fauna 
and  t  i.jia  ot  .\urivlk,  Pari  sii.  I_  wlci  ptcra  .  }.  L  J  a  iriU.  — /ui  Kenfimi** 
dcf  IV-tein!  i>o  ijxii  Si  h..dfiniel.im  >rpli-i.cti  tci  Wirdcrl.aitern  :  It.  C. 
Siehlin  S  huatiei.  —  [.atuudin«  di  i'urino  drtcrminata  coi  Mttodtdl 

Ougliclm)  aituM: :  K.  I'orro  (  loria  >,  CUutcn).— EfTcmccidi  del  Sol*  • 
IVIla  Luaa,  Ac. :  A.  Maoaira  (  Torum,  Ciamwi)— ■OiMii  1  ailuili  MsleWM 
k-jicha  fall*  aaU'anno  1891.  AU  UaMrraiorio  ddls  It  Val»nrtia<t  Ibtin* : 
Dr.  G.  b.  RIsM  (Tonno.  ClaitscnL— Caiabena  tt  Waeda  BaliMadb*  ih« 
Stat*  of  Araano,  Biadl,  aiiba  Waild'a  CoiaaAiaa  Bi^oiiliea.  flainagn 
(Chicaxo).— Tn«  Oaf  tt  Maaiw  aad  ibt  Umiry  «t  RaMa  Tta* 
(Ch>cai!o^ 

Skrialv. — ZeltscVirifr  fur  WinsntcSaftlicTie  />.l.-i.ric.  Ui,  Baa4»  1  Rift 
0^'illi.tm(  and  Norgatci.  —  tiuUftin  de  I'.Aciiii;  iii^c  te^  icncci  ddfeMioae* 
So.  3,  Ionic  26  lUtuxcIln).— The  Free  Keview,  Diii.il.>eriSonneiMch«{li)i'— 
Mkhiian  Aiincnl'ural  Kaperinwnl  Station  liulu.tifii,  .A  1  1  ,  i.MichieaajL— 
Zniacliriii  ibr  Phystkat-Khc  CiMiait.  aii.  Band.  Ifrii  <  Uipdg.  Eacal- 
laaaajk— fouinal  da  Phyti4|u*,  Sepieinber(Paris).  -Natural  Sciene*. OciolMr 
(MacmillanX— Joomal  of  the  la>uiiite  of  Jamaca.  Auiost  (kingMoo. 
JamaUa) — Botattieal  Ganiie,  September  (Blooniinjion,  Ind.). —Medical 
Maga/me,  Ottol:er  (.Southwtwd)  — Agruruitural  ^^^./ctte  of  N.S.W.,  July 
(Sydney). — J'jurnal  ul  the  Koyal  Agni:\iliura]  St.H.Lety  of  klnglaod,  third 
wrif*,  vol.  4,  Pan  j.  No.  is  (MimayX— India  Weather  Rcvww.  Anoitat 
Svmun,  iloa:  J.  BMat  (CSlniMa>^)aoiaiical  Uacaaaa,  OcMb«  (K. 
Pa«])-0«8piivltelJ«anMl,aei3COT(SiHi^^ 
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THE  CORRESPOND F.VCF  OF  BERZEUUS 

AND  LlEBlG. 

Bmelius  tmd  U^ig.   Ihre  Briefe  von  1831-184$.  Mit 

eriauternden  Einschattungcn  aus  gleichzeitigen 
Briefen  von  Liebij,'  und  Wfihlcr.  Herausgegeben 
mit  IJntcrsUii/ur.);  licr  kgl.  bayer.  Akademie  der 
VViftsenschaften  von  ju»tus  Carriire.  (Miincben  uod 
Leipilf :  J.  P.  LcbmaDfi,  1893) 

THIS  nio>t  lir.L-re-^iitig,  and,  for  the  Iiistorian  of 
chemistry,  most  valuable  little  book  owes  its  origin 
to  a  flcatioient  aUn  to  that  whkh  pfompled  the  iniblicatioB 
of  the  no  less  interesting  and  valuable  collection  of  the 
letters  of  Licbig  .md  Wohler.  How  important  the  corre- 
spondence of  Berielius  and  Liebig  is  to  bun  who  e!>h.iys 
to  write  the  history  of  the  chemistry  of  the  nineteenth 
century  will  be  obviotis  from  the  fact  that  this  exchange 
of  letters  occurred  during  one  of  the  most  eventful 
decades  of  the  century.  It  began  at  the  period  of 
the  epoch-making  work  of  Liebig  and  Wfibler  on 
the  radicle  of  benzoic  acid,  and  extended  over  the 
time  wben  Liebig  was  devoting  himself,  with  charac- 
teristic ardour  and  enthusiasm,  10  the  study  of  animal 
chemistry  and  to  the  applications  chemistry  to  agri- 
culture. Frequent  reference,  as  might  have  been 
expected,  is  made  to  the -e  and  the  miny  other  matters 
which  during  that  time  cn^a^cd  the  energies  and  occupied 
the  thought-.  ;>f  r.iu'jij;  at  wliat  wa^  the  inoit  active  and 
the  most  fruitful  period  of  his  career.  Nor  was  Berzeltus 
lest  commuaieattve  concerning  his  own  work.  Nothing, 
however,  is  more  char.-icteristic  of  the  difference  in  tem- 
perament of  the  two  men  than  the  inanner  in  which  each 
speaks  of  what  he  l.ns  done,  i-^  doinj?,  or  means  to  do. 
With  Beraelius  it  is  nearly  always  concerning  what  be 
has  accomplished,  seldom  of  what  he  is  doing,  and  still 
more  rarely  of  what  he  is  jjoinp  to  do.  The  sanguine» 
ardent  character  of  Liebig  is  reflected  in  almost  every 
letter.  He  is  terribly  in  earnest  on  the  matters  of  the 
moment,  and  full  enthusiasm  and  confidence  concern- 
ing the  pl.ins  of  the  future.  The  philosophic  calm  which 

pfr\adt-s  fvfj\  Itlli-;  u{  •.I'.e  great  Swedish  chemist  is  a 
source  of  wonder  and  envy  to  his  corrcspotidcnt. 

"I  envy  you,"  writes  Liebig, ''  the  priceless  tranquillity 
of  mind  with  which  you  do  yotiur  work.  Pray  tell  me  is  it 
always  so  with  you.  Has  not  the  keen  desire  for  dis- 
covery not  even  once  m.ide  your  heart  beat  quicker? 
With  you  there  is  an  ever  present  intellectual  calm." 

Liebig  wrote  as  he  thought  and  spoke.  "  I  cannoti 
like  others  of  cooler  blood,"  he  wrote  to  VVohler,  "  keep 
myself  apart  from  and  unidentified  with  my  work:  what 
I  do  I  do  with  all  my  fa  I'ts  and  sh  irtcomtligs,  but  also 
with  all  the  energy  that  actuates  me." 

The  letters,  thmfore,  are  valuable  not  only  as  side- 
lights on  matters  which  are  now  rer.ardcd  m  classical 
in  the  history  of  chemistry,  but  also  as  evidence  of 
the  character  and  temperament  of  the  two  n\t\\  ;  and 
from  this  point  alone  they  will  have  a  special  interest 
for  the  historian  of  science. 

The  coitespondcncc  bef;ins  with  a  new  year's  letter 
from  Liebig  in  the  January  of  1831.    The  two  chemists 
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bad  made  one  another's  personal  acquaintance  at  Ham> 
burg  duriag  the  Mimmer  of  the  preceding  year,  and 

Berzeliushad  already  expressed  to  his  friend  .tnd  former 
pupil  Wohler,  the  pleasure  it  had  afforded  him  to  meet 
Liebig.  Liebig  had  perfected  hit  method  of  Oiipeiic 
analysis,  and  the  Ciesscn  labontety  was  bu^ly  engaged 
in  determining  the  elementary  composition  of  whole 
series  of  organic  sulist.ir.ces,  and  he  gives  in  his  first  letter 
a  brief  account  of  the  main  results  to  which  he  and  his 
pupils  had  arrived.  Berzelius  in  hit  acknowledgment 
congratulates  him  on  his  work  : 

"  It  is  quite  incomprehensible  10  mc  how  you  can  have 
.-iccomplisned  so  much  in  so  short  a  time." 

He  tells  Liebig  of  the  discovery  of  a  new  metal  by 
Sefstr6m,  which  the  discoverer  had  named  VAnadium : 

"It  is  an  interesting  thir^;.  It  will  take  its  place  be- 
tween chromium  and  molybdenunr.  Wohler  had  well- 
nigh  lij^hlctl  upon  this  b<!dy.  He  uridi-rto<jk  to  an;d\se 
lead  chroniate  from  Zimapan.  He  diecovercd  that  the 
substance  hitherto  regarded  as  chromic  acid  was  not  so 
in  reality,  but  gave  himself  no  further  trouble  to  determine 
what  it  actually  waa." 

Wfihier  has  himself  told  us  the  story,  and  let  the 
world  :,ee  the  characteristically  humorous  letter  in  which 
Berzelius  "  chaffed  "  him  for  being  too  laty  to  open  the 
door  when  the  goddess  knocked. 

There  is  the  customary  Teutonic  contempt  for  most 
things  Callic  ; 

"  It  gives  me  a  real  pleasure  to  read  yrrnr  writings  by 
I  reason  of  the  love  for  truth  which  pervades  them— in 
!  striking  contrast  with  Dumas,  who  seems  to  do  every- 
<  thing  for  show." 

In  the  second  letter  Berzelius  wrii -i  "  Die  Umu- 
verla^sigkeil  der  franzdsischen  .\iial):>en.  .  .  .  ist 
eine  verdammt  ctirio&e  Sache,"  and  again  Dumas  and 
his  pupils  are  somewhat  severely  handled.  Beneliue 
is  '*so  satt"  with  Vanadiom  that  be  it  constrained 

to  tell  Liebig  all  he  know  s  about  this  "  sehr  in- 
teressanter  Korper."  He  has  just  finished  his  memoir 
for  Poggendoiif  "  in  welchcr  diewelc  Saiibcschreibungen 
gewiss  maachea  Leser  eioschUfen  machen  warden." 
The  letter  was  written  with  the  so-called  "vanadium 
ink,'"  made  by  add:ng  extract  of  gall-nuts  to  a  bolution  of 
ammonium  vanadate.  "It  flows,"  says  fieiielius.  "so 
extraordinarily  well  that  it  is  piefierable  to  all  iron  inks, 
and  fades  less  easily."  Unfortttnately  Berzelius's  ex- 
pectations respectmg  the  new  ink  have  not  been  fulfilled  : 
the  writlOigof  this  particular  letter,  the  editor  points  out, 
has  become  qvite  yellow,  and  is  difficult  to  decipher. 
Liebig  does  not  altogether  share  Berzelios's  opinion 
respecting  Dumas : 

"  Small  as  is  the  contidence  1  have  in  I  Himas"  work, 
the  calculations  of  this  rope  ilan.cer  scUhnn  f-.d  :n  their 
object  :  I  have  assured  myself  by  a  duett  dcteimination 
of  the  vapour  density  of  the  non mt'.  uuuiable  gas  [phos- 
phuietted  hydrogen]  that  he  is  right.  1  am  continually 
annoyed  that  the  fellow,  in  spite  of  his  wretched  and 
slovenly  style  of  work,  should  shake  masterpieces,  so  to 
say,  out  ofnis  sleeve.'* 

In  I.iebig'b  [lOiition  at  CVieSien,  in  spile  of  his 

growing  fame,  was  pecuniarily  very  poor.  He  wiiles 
to  Bettdiut:— 

"  I  have  latterly  taken  upon  my  back  a  big  burden  in 
yolung  myself  with  Geiger  as  co-editor  of  hit  magasine, 
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aad  all  for  the  s»ke  of  Uthy  lucre.  At  the  small  uni- 
veralty  where  I  am,  w^er«  the  doltest  pedantry  sits 
enthroned,  and  where  natural  eeience  la  leantt  from  the 
CMcIt  authofs  or  from  Wilbraad'a  wiitingB,  I  ahooM 
otherwise  die  of  hnnf^er.'* 

However  much  1  icbi^;  may  share  Bericlius's  opinion 
of  French  chemical  work  in  general  during  the  thirties, 
he  will  hear  of  no  word  of  disfMragement  of  his  old 

master  (lay  l.ussac,  for  whom  lie  hrnl -Jie  nio>t  t^cnninc 
respect  and  esteem.  A  captious  leautrk  by  Berzeiius 
respecting  Gay  Lussac  at  once  rouses  Liebig,  and  his 
impetuous  pen  dashes  off  a  panegyric  which  is  almost 
eloquent  in  the  warmth  and  intensity  of  its  feeling.  The 
only  thing  to  his  discredit  that  I.iebig  will  allow  is  thati 
in  common  with  his  countrymen,  Gay  Lussac  is  not 
sttflSeiently  attentive  to  what  is  done  outside  France: 

".\  certain  ment.il  indoln  ce  prevents  the  French,  to 
their  shame  be  it  said,  irom  m-ikinjT  themselves  ac- 
quainted with  forci^'n  work.  !,i  -^.i<:  shares  this 
failing,  and  feels  that  it  will  gradua  h-  ( iii  ct  ihe  ruin  and 
extinction  of  .ill  scieniilic  growth  11  I  r  inrc  ail  liis 
letters  to  me  are  filled  with  complaints  on  this  score,  nmi 
principally  as  regards  himself.  However  that  is  no  i.\ii!t 
w  his  character,  and  can  well  be  forgiven  bim  when  one 
tabes  his  other  good  qualities  ioto  aceouot* 

A  letter  from  Liebig,  dated  December  i'^;,!,  an- 
nounces the  discovery,  and  describes  the  piupecucs  oi 
chloral,  a  Substanz  welche  ich,  da  ich  keinen  besseren 
Namcn  wei&s,  Cbloralkohol  nennen  wilL"  Benelius,  in 
his  reply,  gives  an  account  of  his  work  on  tclhtrittm.  In 
May,  1833,  Liebig  writes  that  he  has  begun  to  work  on 
amygdaiio. 

I*  I  am  on  the  point  of  becoming  Wdhler's  enemy  t  I 
see  that  Fate  will  not  allow  either  of  ns  to  do  anything 
that  the  other  has  not  already  done  or  is  on  the  point 
of  doing :  all  originality  goes  to  the  deriL   He  St»gests 

that  we  should  do  a  joint  investigation  on  bhter  almond 

od— and  just  before  I  got  his  letter  I  had  written  to  all 
the  apothecaries  1  knew  of  to  procure  me  bitter  almond 
oil,  because  I  too  had  tbe  matter  in  view." 

What  came  out  of  that  memorable  investigation  on  oil 
of  bitter  alnjonds  no  clicmist  needs  to  be  reminded  of. 
iJn  July  .',  I.iebig  writes  that  he  has  been  t.-n^'ii,'cd  in 
determining  the  composition  of  an  "ether-like  !>ub- 
stance,"  sent  to  him  by  D<^berciner,  who  had  named 
it  "Sauersloffether." 

Oxynen-eiher  is  no  name  for  this  substance.  I  am, 
however,  very  ^>tupid  at  naming  things.  What  think  you 
of  acetal  (acetum  and  alcohol) 

In  more  ihtn  one  of  bis  letters  Liebig  held  out 

the  lin,je  to  himself  that  he  ml-lit  he  enabled  to  visit 
liericltus  in  Stockhuiin,  .ii)d  do  some  research  in  common 
with  him,  and  he  sends  to  Wdhlcr  for  a  .Swedish  grammar. 
The  terrible  pressure  of  hi^  work  at  llicssen  at  this  time 
IS  beginning  to  tell  upon  him.    He  writes  to  nerielius  : 

'•I  am  always  ill,  and  fear  my  life's  thread  will  not  spin 
out  much  longer,  biiach  work  I  undertake  makes  me 
worse,  and  the  slightest  effort  excites  me  as  if  I  were  m 
a  fever.  Wohler  and  my  family  tell  me  daily  what  a  fool 
t  am  •  however,  we  shall  see.  tf  the  journey  to  Stock- 
holm !oes  not  mend  mc,  then  I  shall  never  be  cured." 

Ucrzelius  answers  :  — 

"The  pleasure  which  your  news  of  matters  scientific 
gave  me.  t'ti:->-  ilinu^h  it  w.i.,  v,  as  notbiog  compared 
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with  that  of  your  promise  to  spend  some  months  wUh 
me  and  to  do  a  piece  of  work  with  ne.  I  have  seldom 
bad  such  a  pleasant  surprise,  but  now  comes  the  ques- 
lion:  When  is  this  good  fortune  to  befall  me?  You  do 
not  need  to  speak  a  word  of  Swedish  to  come  here.  If 
you  wish  to  learn  it,  may  it  be  my  privilege  to  be  your 
teacher.  Come  sonn  and  spend  the  winter  months  with 
me.  A  Swedish  w  nter  is  healthier  than  a  GermAti  one. 
Your  depressed  nervous  system  will  right  itseit  fiere. 
\Vt  wll  wfirk  ,  |<.ke,  .md  ^^:nte.  ;uid  not  '>\  cr-Uti^iie 
our5eU'e>,  .ind  yci  l.ibuur  lu  ^ouu  purpu-c.  N'oii  iiti-i 
11))-  l.ilji/r.uory  l.ir  below  your  expectatsoii.  It  iiiitll 
and  badly  furnislied.  But  it  is  ju&l  in  such  a  place  that 
one  learns  to  do  with  little." 

I  The  visit,  unfortunately,  was  never  made.  W<Shter 
I  lost  his  wife  in  the  summer  of  that  year,  and  in  his 

dcjeclion  iouj^ht  the  society  of  his  friend  at  r,;c^~fii. 
.Moreover,  the  outbreak  of  cholera  at  various  ports  in 
North  Germany  made  travelling  irksome  and  dcngerous. 
/Vs  it  was,  the  two  never  met  again.   The  correspondence 
was  maintained,  with  intermissions,  down  to  184;— that 
until  about  three  )car£  before  the  death  of  licrzciius. 
Little  by  little  misunderstandings  arose  which  eventually 
ended  in  coolness,  despite  the  most  persistent  eflforts  by 
\V<jhler  to  preserve  friendly  relations.    The  conservatism 
of  IJerzelius,  who  clung,  with  the  obstin.icy  of  .igc,  to 
views  which  the  rest  of  the  world  regarded  as  obsolete, 
,  reacted  painfully  on  tbe  strong-willed,  impulsive  nature 
[  of  Liebig,  turbo  could  as  little  brook  contradiction.  There 
i>.is  more  th.n  ririr  -li       ji.ij'^  i_;c  of  .-irms,  and  at  length 
open  lUjjUifC.     ilct .vC.r.ji  iii.iuc    lus  Jahrc^lxrLht  tlie 
vehicle  of  many  bittcrattacks  on  the  work  of  the  Giesscn 
school,  to  which  Liebig,  restrained  by  Wdhler,  and  to 
seme  extent  swayed  by  mixed  feelings  of  reverence  and 
I  pity,  seldom  replied. 

liis  sentiments  towards  the  great  master  will  be 
evident  from  the  following  excerpt  from  a  letter  to 
W<ih!cr,  with  u'l't  h  this  most  intprc5tin  »  vn| ,inir  rins*?*  ■ 

"  The  opinujui  and  theories  ul  iJesfclitia  wcic  .1  *-lc.ir 
and  foiinal  expression  of  the  ideas  of  his  time,  and  there- 
fore of  great  \  .i[ue  :  but  they  went  no  further.  1  will  not 
say  that  this  was  a  fa'.ilt,  but  it  uoulii  have  been  a  virtue 
had  he  possessed  a  larger  measure  of  that  creative  ihougbi 
which  I  may  term  the  poetry  of  natural  philosophy." 

T.  E.  T. 


HAC  ri.RIOl.<^<l\'   I- OR    THE  STUDl-lSr. 
Miinu.il  t>/'  /l.titcrit'Io'^y  /,'r  fnijilitinfri  ,\n<i  SlUiiriiU, 
',nilh  ,-sp,:a\il  rcfoituc  to  I'raclical  .l/./Ai'r/v.    Ry  Dr 
I     S.  L  bcbeak.  Professor  Extraordinary  in  the  University 
I     of  Vienna ;  translated  from  the  German,  with  an 
Appendix    by  W.   R.   Dawson,  U.-\.,   M  D.  (Univ. 
Dublin).   Svo.  310  pp.   (London :   Lungoviins,  Green 
I    and  Co.,  1893.) 

THE  bactertoln-^iral  library  has  recently  been  enriched 
by  yet  another  text- book  which,  although  only  pub- 
lished 10  German  a  few  months  ago,  has  already  appeared 
I  in  an  English  translation,   in  this  work  we  have  tbe  re> 
sponsibility  divided  between  the  author  and  translator, 

for  lln-  '.it't-r  h.is  ;iot  tnerrly  acted  Ir.lcrfjrflL"  ,  b;i;  hi"* 
added  uunieninis  laul-noies,  bcr-n'.ci  .in  .ippciiili\  uucnded 
to  bring  the  book  as  far  as  p'.>->s)b!c  up  to  date,  all  of 
which  additions  a(e  signed  by  the  translator.   It  does  not 
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ap|iear  to  as  that  th«re  is  much  advantage  in  thus  divid- 
ing the  responsibilhy  in  .\  srr.;>!l  tt'\t-book  which  doc;  not 
coauin  any  ori^inil  or  speculative  matter  of  importance  ; 
and  in  our  opinion  the  reader  would  have  gained  had  the 
GenUttn  original  been  freely  edited  by  the  tran^htor, 
#ho  should  hatre  borne  the  entire  responsibility  lar  the 
English  edition. 

The  arrangement  of  the  material  is  much  the  same  as 
in  matt  previous  works  on  this  subject,  but  the  descrip- 
tion of  a  larger  number  nf  rnirto-org.'iniMns,  ron^idcring 
the  si/e  of  the  book,  is  attcjuiKeJ.    la  thsi  matter  the 
time  has  now  come  for  a  new  departure,  for  with  the  con- 
tinual additions  to  ibe  number  of  known  bacterial  forms, 
it  is  both  impossible  and  undesirable  that  the  descriptions 
of  all  of  them  should  find  p'  tce  in  the  1)i>dy  of  a  text- 
book.   For  the  purpose  of  illustrating  the  principles  of 
bacteriology,  comparatively  flew  forms  need  be  described 
in  detail,  whilst  for  an  account  of  thoee  forms  which 
are  of  secondary  importance,  special  works  should  be 
consulted     A  work  of  this  kind,  which  endeavours  to 
describe   m  the  tabular  form,  evcr>'  micro-organism 
hithertt)  iliicovcred,  fortunately  already  exists  in  the  shape 
of  tisenberg  s  '•  B  ikteriologische  Dtagnosiik"  (Hamburg 
and  Leipzig,  1891:,  >o  that  the  necessarily  brief  and  im- 
perfect description?  "f  b,)  ::cri  .  nhii  li  re  i"  be  found  in 
small  text-buijks,l»ke  the  i>nc  under  review,  become  worse 
than  valueless,  inasmuch  as  they  lake  up  space  which 
should  be  devoted  to  the  discussion  of  general  principles. 
Now,  in  this  latter  particular  the  work  before  us  is 
speci.nlly  weak  ;  not  only  is  the  preliminary  chapter  on 
the  general  morpbo'ogy  and  biology  of  micro-oiganisms" 
very  scanty,  but  the  introductory  matter  at  the  com- 
mencement of  the  several  chapter';  i-  Rcner.illy  also  quite 
inadequate.    Thus,  for  instarict*.  n  tiie  ciiapter  on  the 
micro-organisms  of  soil  wc  tmrl  no  less  than  two  pages 
devoted  to  the  description  of  such  obscure  and  unimpor- 
tant forms  as  bacterium  mycaidn  rosettm,  t.  rmfiaiuf, 
spinosus,  litjucfiicicns  m  ?;'«//r,  scissits,  and  closlriiiiuin 
fittiduiH,  whilst  there  is  absolutely  no  mention  of  the 
bacteria  produ  1  ig  i  itritication,  nor  of  the  organisms  oc- 
casioning the  tubercles  in  leguminaus  plants,  which  are 
of  such  enormous  importance,  both  from  a  practical  and 
theoretical  point  of  view. 

In  that  portion  of  the  book  demoted  to  the  practical 
methods,  we  find  very  ample  descriptions  of  the 
mechanical  details  for  staining  bacteria,  but  the  account 
given  of  the  principles  upon  which  these  methods  rest  is 
very  meagre,  and  often  betrays  much  ignorance  of  che- 
mical principles  in  general.  Thus,  what  are  we  to  think  of 
the  statement  that "  taUlitu  oil  and  phettat  are  the  mor- 
nanf;  'i//^  iTost  used  in  b.icteriological  research  Snrp'y 
ii  itvi  wuids  from  a  competent  chemist  would  be  c.ilcu- 
laied  to  put  some  Order  and  arrangement  into  the  wilder- 
ness of  empirical  staining  recipes  with  which  the  student 
is  confronted,  and  would  prevent  such  inaccuracy  in  the 
use  of  uld-establislied  technical  term-.  A  ini'^'.akc  of 
more  practical  importance,  which  a  iiitie  chemical 
itnowledge  again  would  have  rendered  impossible,  is  the 
statement  on  page  30,  that  plates  intended  for  cultuce 
may  be  sterilised  "after  bring  cleansed  with  alcohol 
and  r  o'tosivc  sublimate"  ;  in  this  case,  however,  we  are 
inclined  to  believe  that  the  "alcohol"  being  placed  ^^/4/r« 
instead  of  afttr  the  ''corroeive"  sublimate  must  be  a 
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I  lapsus  piuma  which  has  failed  lo  receive  cotictiion  in 
tlic  [iioof. 

Of  the  same  order,  again^  is  the  sutement  that  some 
bacteria  "  cause  a  splitting^up  of  urea  into  ammoniom 

carbonate"  :  virely  if  the  reaction  in  tpicstion,  .md  which 
consists  in  the  adding  on  of  two  molecules  of  water, 
CNiH^O^-  aH/>  «  C  N,  *  I ,  o, 

tJrca         Wktw  AotntiMuuiB 
Cariionile, 

can  be  described  as  "  a  splitting  u|),"  the  addition  of 
two  chimneys  to  a  house  might  as  logically  be  called  a 
disruption  of  tliL-  buddm.;  \ 

The  author  in  bis  preface  states  tluit  "  conformably  to 
the  scope  of  a  band-bi>ok  like  the  present,  all  references 
to  the  literature  have  been  omitted, '  tua  ifir  names  of 
investigators  have  been  freely  introductJ  intlic  te.xt.and 
in  some  cases  they  have  been  selected  apparently  with- 
out a  due  knowledge  of  the  literature.  Thus,  from  the 
text  (p.  1x4.  and  p.  ijti)  it  would  appcsr  that  It  is  to 
R-,iHner -tnd  Kir-hner  ihit  we  are  indcbtri!  fiii  ilie  dls 
covcry  of  the  great  bacteriological  efficiency  oi'  the  soil 
as  a  natural  filtering  medium,  whilst  we  were  certainly 
under  the  impression  that  I'asteur,  not  to  mention  others, 
showed  the  bacteriological  purity  of  spring  and  deep 
utdl  «-.iters  btifire  t"ie  luuiii^,  of  the  above  gentlemen 
were  known  to  the  scieiUiiic  world.  In  the  same  way  the 
discovery  of  the  increase  in  the  ctficacy  of  chemical  dis- 
infectants by  moderately  raising  the  temperature  is 
ascribed  to  Heider,  whilst  it  was  really  first  made  by  Dr. 
Wynter  Hlyth.somc  ei  ^ht  years  ago,  but  his  paper,  which 
was  published  in  the  Proceedings  of  the  Koyal  Society, 
w'as  doufadcM  unknown  to  both  Heider  and  the  author  of 
this  bnnk  ;  but  the  translator  might,  in  the  inieren^  of 
liri'.iih  science,  have  seen  that  the  p.ipcra  in  that  and 
<i:b.cr  Rnglish  media  of  publication  had  received  their 
due.  In  the  chapter  on  Morphology  we  find  no  mention 
of  the  researches  of  Ray  Lankester  and  others  on  the 

polyiiVTrphisn'.  of  Ij-jjkjM-.ii.i,  which  are  of  such  interest 
in  connection  with  those  phenomena  of  vari.ition  in  both 
the  form  and  function  of  bacteria  which  are  now  b^n* 
ntng  to  receive  the  serious  attention  of  investigators ;  nor 
is  there,  indeed,  any  special  reference  to  this  subject  of 

v.u".i' i'ln.  which  at  the  Jii  cser.t  iinic  !-■  ccr-  i'n'yone  of 
tilC  most  important  in  the  whole  clotiiaiii  of  b.ictcriotogy. 

A  considerable  part  of  the  translator's  appendix  is 
devoted  to  the  bactericidal  action  of  light ;  here  again  we 
think  that  the  work  of  the  original  discoverers,  Downes 
and  I'ljinr,  his  been  inadci|'i:(tcK  .i^inrrci  i(<.- !,  for  these 
investigators  practically  explored  the  whole  subject  in  out- 
line, and  the  more  recent  researches  have  principally 

rond^tcd  in  .1  (  nrifinn  itiori  nf  their  re«u!',s,  and  in  filling 
la  dciads  ,  iliui  ilic)  ihuvvcii  tiial  iht:  bactericidal  action 
of  sunlight  is  independent  of  rise  in  temperature,  that  the 
most  refrangible  rays  of  the  spectrum  are  the  most  active, 
that  their  effect,  moreover,  is  highly  favoured  if  not  en- 
tirely  dependent  on  the  simultaneous  presence  of  oxygen, 
and,  further,  that  the  bacteria  may  be  destroyed  by  light 
in  the  absence  of  any  culture-medium,  but  that  they  are 
more  resistant  to  light  when  immersed  in  water  or  veiy 
dilute  culture  maieriaL  Again,  we  find  no  reference 
to  one  of  the  most  interesting  T(.-icnt  additions  to  our 
knowledge  of  this  subject,  vi«.  the  discovery  by  Laurent 
that  exposure  to  sunlight  causes  some  chromogenic 
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bacteria  to  lose  their  power  of  producing  pigment,  either  j 
temporarily,  as  in  the  case  tX^badttus prodigi«nu,  or  | 
even  permanently,  in  the  case  of  the  !;i,-iUu  \  nthfr  of  Kiel. 
We  arc,  therefore,  surprised  a(  being  categorically  in-  j 
formed,  both  in  the  introduction  and  in  the  appendix  of 
this  work,  that  pigment  is  formed  especially  under  the 
influence  of  light,  a  statement  which  is  enttieljr  out  of 
harmony  with  the  obscrv.niorm  af  t.mrent,  and  for 
which  the  expenmei'.tal  foundation  should  have  been 
carefully  set  forth. 

Tbe*«  and  other  points  of  a  similar  character  will 
doubtless  be  rectified  by  the  translator  in  preparing  a 
5?  f  ditioii,  whirh  it  wouUl  be  well  to  amplify  with 
re/cicdccs  to  literature,  with  which  even  an  elementary 
student  in  a  new  science  must  at  once  be  made  familiar. 
The  illustrations  are  in  the  majority  of  cases  very  good, 
and  contrast  most  favoarably  with  those  we  hare  seen  in 
some  recent  works  of  the  kind  in  which  [ihotograjihic  re- 
presentations have  been  attempted.  The  coloured  prints 
of  cholera  and  typhoid  badlli  are  espedaUy  cxcditnl. 


OUR  BOOK  SHELF. 

Exploration  of  M»»tU  Kina  Balu,  N§rA  Banuo.  By 
John  Whitehead.    (London:  Gomey  and  Jacltson, 

1893.) 

Mk.  John  \\  hii[;mi  vu  belon^'s  to  the  much-maligned 
cla$«  of  ficM  naturalists.  F  or  tlie  p.irposc  of  obtaining 
a  knowledge  of  the  ornitholo^'v  of  Si  jutu  Kma.  IJalu,  he 
spent  nearly  four  years  collecting  in  the  region,  and 
accumulated  a  large  number  of  new  spei  ies.  In  addition 
tovisitin;^  North  Borneo,  he  st.iycii  some  time  at  Java  and 
I'al.rv.in,  :itui  made  an  expedition  into  the  S:ate  of 
Mal.K  tn.  The  rather  cumbersome  volume  before  us 
recounts  the  ^toi y  of  these  explorations.  It  consists  of 
192  panes  of  general  description  and  1 1  j  pages  of  matter 
reprinted  from  (he  proceedings  of  various  Sorieties. 
Tniriy-two  excellent  plates  illu^;ra^e  spc:imcns  from  the 
extensive  zoological  collections  made  by  -Vlr.  Whitehead, 
and  the  places  and  peoples  seen  by  him  It  need  hardly 
t>e  s.iid  that  these  add  considerably  to  the  value  of  the 
book.  Several  woodcuts  are  also  included.  It  would  be 
ungracious  to  lind  fault  with  Mr.  Waitehead  for  loose- 
ness of  expression,  since  he  craves  indulgence  for  his 
"literary  shortcomings."  He  found  it  far  easier  to  ex- 
plore an  unknown  tract  of  country  than  to  write  an  ac-  I 
count  of  his  travels.  Like  some  Other  travellers  who  } 
have  given  to  the  world  tCCOtiatS  of  their  wanderings, 
Mr.  Whitehead  dwells  too  much  on  trivialities.  &it 
for  all  that,  there  is  much  that  is  new  and  interesting  in  | 
the  book,  and  one  cannot  but  admire  the  indomitable  ' 
spirit  which  carried  the  author  throqgh  numerous  diffi- 
culties, and  enabled  him  at  last  to  raach  an  altitude  of  i 
■  3i5-5  feet  on  the  mountain  of  Kina  Bala.  I 

Fillaw  FrohUnis.    Curiosa  Malhcmatica,  Part  ![•  By 
Charles  L.  Dodgson,  M.A.   (London :  Macmilian  and  | 
Co.,  1893.)  I 

In  ihciC  ]i  i>,'cs  ue  have  a  series  if  prn'i'cms  iv.irl;ed  out, 
or,  as  the  au'hor  <iays,  "nc.irlv  all  tli<).i;:li[  <ii!i  ilurinj;  | 
siee|)lc>s  n:^'lus  "  In  thi-  preface  lie  infr.rin>  a•^  tliccvact 
meiiiud  ol  prucedaic,  and  the  way  in  which  hu  nljt amed 
his  results.  The  pn)blems  are  about  seventy  in  number, 
and  deal  with  many  branches  of  mathematics,  bui  cbieily 
with  alijebra,  plane  geoi.Ltiv,  an  1  trigonometry.  The 
order  of  the  three  and  only  Lh.ipter«i  ,15  follows: 
(Ijtebtioi:-.,  answers,  and  sol  ition^;  arid  lie  c\;:ila  ns  the 
reason  for  this  peculiarity  in  the  preface.  Considering 
the  problems  themselves,  one  is  apt  to  think  that  some  in 
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them  at  least  are  not  so  very  hard,  but  tiic  pubhcaiian  of 
iheni  will  be  found  very  i:r.ere>ting  .md  peril  ips  useful  to 
those  of  orrlinary  muhematical  powers,  who  may  hke  to 
follow  the  same  routine  way  of  thinking  as  that  adopted 
by  the  author. 

Thf  A  BC  Fh>e- Figure Lo^itritkms.  By  C.  J.  Woodward, 
B.Sc.    (London  :  li.  and  F.  N.  Spon,  1893.) 

This  small  book  of  logarithms  may  be  said  to  be  a  second 
edition  of  the  tables  previously  published  by  the  author. 
In  addition  to  the  tables  of  mantissa:  of  numbers,  the 
same  ABC  system  has  been  applied  to  logarithms  of  arc 
functions,  with  <»ly  a  alight  difference  in  the  method. 
Besides  theee  the  sqoafe  rootiof  minbers  (from  f  to  too) 
to  three  places  of  decimals  are  given,  and  a  table  of 
"numbers  often  wanted,'*  and  of  the  densities  of  gasen, 
weights  and  measures,  ktx»  To  fiiciltate  the  findinc  01 
the  logarithms,  &c.,  a  lateral  index  is  adopted.  Besides 
being  a  compact  and  con\'enient  set  of  tables,  the  woricer 
will  find  them  easy  to  use,  and  accurate  enough  for 
suc'i  calculations  as  are  generally  met  with  in  the 
physical  laboratory,  the  class-room,  &c. 

BnutuiMUm  in  ArithmHie,  Algtbra,  Euclid  «mi  TH- 
gMumOrf.  By  P  A.  Thomas, l).A.  (London:  Mac- 
millan  and  Co.,  1S93.) 

In  these  pages  one  is  treated  to  a  se  ection  of  sornf*  n( 
the  rhief  qiic^stions  thit  relate  1 1  Arithmetic,  Algebra, 
Eticlid,  and  Tn.^ono.Tictr)  -Stress  is  laid  on  the  more 
elementary  partb  of  eacil  subject,  and  several  typical 
problems  arc  inserted.  The  latter  relate  chiefly  to  the 
arithmetical  and  algebraical  sections,  while  the  Euclid 
section  is  accompanied  by  important  riders.  The 
book  should  prove  acceptable  to  those  revising  these 
subjects,  whether  for  examination  or  not,  and  will  be, 
both  for  teachers  and  uught,  a  useful  oompaaion  to 
the  text-books  fas  use 


LETTERS  TO  THE  EDITOR, 

[The  SdOtr  dm  tut  Md  kimu!f  rtsponsiblt  far  0(4mtnf  tx- 
fn$tit  by  ki$  tfrmjfMdmti.  miiJter  cam  kt  mndvtakt 
M  niMnt,  »  t»  ttrrttfu^  miUi  tkt  turiurs  m,  wtfitUi 
mtmurHpIt  itatmMfmrtltittraMy  ttktr  /nr/  aj  NATtfBE. 

No  nettii  t  is  fa(^tii  ,->f  itn.^riyf,i:,u:  i\'^tmu)tua/MHi.] 

Thoughts  on  the  Bifurcation  of  the  Sciences  suggested 
by  tb«  Nottingham  Meeting  of  the  BHUeh  AssoeiatioB, 

The  opening  paiagnph  of  the  President's  address  contains 
this  sentence:  **We  have  come  to  Icftro  whftt  progrett  has 
been  made  in  departments  of  knowledge  which  tie  outside  of 
oar  own  special  scientific  interest*  and  OGCapalioBS,  to  widen  oar 
views,  ana  to  correct  whatever  misoonceptnoi  may  have  arisen 
from  the  ncceisliy  which  liaslta  neb  oT  us  to  his  own  field  of 

s'urly. " 

A  uu>st  worthy  .in  1  .Ulr.iciive  ideal.  Soincihin;^  of  this  kind 
of  intcrscci iivn.ll  infor  nalnm  doesjjo  on  at  ttic-i'.'  Tufc;in^;s  ;  hfit 
Ui  h  ivi  -ni.-ill  .in  cxtfiil  '.  It  may  l)e  fiaiil,  ind'.-'r  i.  ;h.i'  eicfp' 
for  the  preiideiiii^l  address  and  the  two  evening  lectures', 
everyone  slicks  to  his  ow*  lociioa,  and  discuHss  mat  ten  lying 
in  his  own  groove. 

Thi»  slate  ol  things  it  perhaps  inevitable,  but  it  is  none  thr 
less  to  be  regretted.  It  is  extremely  ditficult  for  anyone 
actively  eoMCed  in  the  work  of  soy  one  section  to  attempt  to 
attend  any  Mfiisr.  1  nyself  used  to  make  the  attempt,  but  con- 
cluded that  the  renhs  were  too  precariout  and  unonuun  to  be 
worth  the  diuipation  of  encfgy  involved,  and  have  now  aban- 
doned it.  Yet  there  CM  be'little  douht  ihaiif  Ibc  stale  of 
ihmg*  postulated  by  the  Pcesideat  were  feasible  b  pncikelt 
would  be  a  distinct  gain. 

Iiu(  it  would  iveein  a*  if  the  modern  tendency  were  nil  in  the 
other  direction.  P.ipers  in  the  two  great  ideotific  danaitaMHlS 
nre  read  as  far  as  posiible  on  dilferent  days  at  tM  Reysl 
Society,  and  are  published  in  lepsfaievolemcs.  SechanarraaM- 
eaent  is  decidedly  eonvcnicBt :  1  am  09t  rrpieing  at  tl,  tae 


uiyitizeo  by  VjOOQIc 


October  12,  1893] 


56s 


Kojral  Scdciy  tjrM  of  popcr  b  alaoit  Bceainri^  inintitH%ible 
to  an;  but  specHuisli,  perban  MMMtlttci  VtB  to  tiMU. 

Bat  the  arraogemcat  tboaid  Mt  be  ngarded  aa  aoydiiiv  l«t 
a  hmmtaUe  neceviljr.   If  t  aoic  coBjotnt  ehaiaaler  conid 

by  .try  device  be  given  to  tbe  nMeilUgf  Of^O*  B.A.  it  ««ild  be 

■11  csiccUcnt  thing  :  soil  seeau  to  BW. 

Wheihrr  the  DriiUb  A>(oc!ation  can  or  cannot  act  at  a 
coaDecting  link  between  the  sciences,  there  is  no  doubt  but  that 
the  psfTPs  of  Natork  do  so  act  ;  and  long  may  it  be 
before  N'ati  KK  i|  mean  the  publication)  finds  herself  also 
bifurcnlcd  or  otherwise  saMividc").  snrt  we  on  either  si<1e  ce««e 
to  hear  eren  an  echo  ni  wlmt  Ihc  other  siJc  is  talkin)^  :\^)out. 

Herhap-i  fe*  are  ;tblc  to  say  '.hat  they  read  Nati'KK  all 
through  a\  Mr.  Darwin  did,  liut  we  all  liave  the  I'tiance  of  dnini; 
so  ;  and  I  hope  u  is  '.lie  practice  of  ihc  biolofpcal  ^iile  to  com- 
nunicate  to  it»  !  al  Ica'^i  an  e;>i:onse  or  a  popubi  accncnt 
of  all  tbe  researcbca  Mr-hii.h  have  a  wide  embnciBK  interest. 

Much  that  the  chemist  docs— still  more  that  the  biologist 
doM— we  of  the  physical  camp  do  not  care  to  bear ;  pnrtly  be- 
caua  w«  la^ht  not  nadefMand  it,  diiefly  because  the  raacanh 
lies  aohr  ma  Ihe  field  twtai*  at  MeMntMoipicd  in  cnltiTat* 
ioft  tbat  ve  ean  pcreeive  Mae  «f  the  flDaBccllDg  linla. 

Bnt  Mme  of  the  prableai  ea  wbldi  the  btolo^it— especially 
petbepi  the  physiMogUt— it  engaged  are,  or  mieht  easily  he- 
of  supreme  imercflt  lo  phy  icists;  notably  everyihing 
1  with  sense  organs  and  the  "  meciuuiieHi "  of  senu- 


The  feur  ii  lest  we  drift  apart  so  far  that  we  cease  to  nnder- 
sl«n<i  each  other*  language. 

The  current  lan;;ii.-ice  of  physid  c  >n<i«t^  mninly  of  a  Ixpta- 
lions  of  simple  llngl.  !i  |  ris^v.  It  is  full  of  common  wouis, 
redefinrd  anU  made  dcliniic  in  connotation.  We  do  imieeil  use 
the  word  "coefficient"  occasionally,  l-ut  we  are  ^;cttin|{  «bhamc<J 
of  it!>  length  and  hi>;h-fiiUii in'  character.  We  got  it  from  the 
Mathemaiician-'  We  have  aUo  a  few  o^her  long  word*,  as 
Electricity  and  its  derivatives,  whicU  we  sometimes  try  to  abbre- 
viate witnoat  much  snccess.  Wc  got  them  in  the  Middle  A^es 
Bat  the  wwds  we  coin  now  arc  as  nearly  monosyllabic  at  pos- 
alUe,  and  a»  near  akin  to  the  ofdinaiy  aiagie  «(  laogaage  as 
awT  be. 

The  current  lanmaM  ofbtoknrisqaitedtfl'eteiM,  Its  sen- 
tences, as  exemplinean  peiti  oT the  praidemlal  address,  are 
Uglily  dignified  and  ehhoiate  structures,  not  wholly  diffitreat 
Irani  a  once  nmv  pievalent  German  model.  Ita  teoida, 
ecpccially  its  new  word*,  are  hendecasyllabic  or,  at  any  rate, 
polysyllabic.  They  are  extremely  classical,  and  as  unlike  the 
Iangi]9;^e  of  daily  life  as  can  Ue  contrived.  This  is  d  ineofgood 
set  )>L]rpc>se,  viz.  10  keep  free  from  tbe  misunderstandings  arising 
out  ol  the  at'cmpt  to  give  \a  pfspti!ar  words  a  scientific,  i.f.  an 

accurate,  )i:r..l:::i.; 

I  stjppose  It  1=  inevitable,  and  no  douli'.  hiologlsH  kriiiw  what 
is  hes;  for  their  own  science  ;  I  only  lament  it  because  i;  seems 
likely  to  retard  that  free  intercommunication  between  the 
sLi-  T.:  '  which  many  of  us  would  !i'-.e  to  see  tnade  more  possible 
than  at  present  :t  is.  I  shall  have  the  President  with  me  here  ; 
but  may  I  put  a  ipicslinn  to  him  without  profanity  ?  M.iy  I  ask 
bim  if  he  can  luu^iQc  »  biulut^iu  iukiDg  about  a  process, 
"What  ia  the  go  of  it?"  I  conjecture,  but  perhaps  I  an 
wno^  that  If  a  young  biologist  wanted  to  know  more  abont  a 
■Met  impoflBBt  and  SitewttiiM;  pncaia  occnniMC  ia  tfw  Uood. 
be  iraald  aak,  "  What  nechaann  do  yioa  cnuidirit  via  itUdb 
supplied  the  chemiotaclic  siimalut  impelUag  theia  leneocylee 
towards  tbe  morbific  microbes  which  tbqr  are  devitaliiia^?" 

I  do  Dot  complain  of  thU  langnage— very  likely  ft  it  mil 
aiilted  for  home  coasamptfen— but  it  oeea  aeeei  to  feeder  inter- 
communion difficult. 

Now,  for  instance,  I  am  anxiout  to  learn  tbe  most  recent 
view  of  biologists  on  the  subject  of  life,  nr  vttali'y,  or  vitalism, 
or  whatever  word  conveys  the  hypothc.i>  that  the  life  of  an 
Or|^ni.%m  is  somelhing  different  from  the  chemical  and  mechani- 
cal activities  of  its  lissucs.  I  sec  tlial  ihe  I'resideat  touches  on 
this  very  su'iject,  hut  s  .ni<dii>»  I  cantiot  iciie  conceiniWR  it  any 
distinct  iclea,  th<iui;h  I  rcj  d.c  t.i  see  his  warning  against  ihc 
misuse  of  the  terms  "mechanism"  and  "mechanical  "  'I'hc 
term  "mechanical  '  is  ri'L;:u\led  Ity  physicists  as  i  he  'ir- //'.'r.j 
of  explanation,  auJ  ii  i>  unlikely  lha.  any  cxpUn^tion  of  physio 
logical  pncesses  will  skip  the  intervening  chemical  andpbjnical 


Stage*,  and  land  itself  straight  in  simple  mechanics. 

Bu  ;  n  !er  if  I  am  right  io  mppaiiag  that  tl 
life,  given  itppaiently  by  xiref Innik  latiiMa  tbe 


•uppam^that  thedefi^ion  of 
btolo* 
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gist,  «ta,  (I  pnt  it  ealy  in  paraphrase,  for  more  exact  wond- 
ingweVATOSBb  Sepleotber  14.  p.  464),  "  that  property  of  aa 
oinnbB  which  enabicB  it  to  respond  similatly  to  a  variety  of 
dim  rent  sthnon  " ;  beeanie  a  steam  engine  or  any  other  priwe 
mover  can  do  as  much  as  that.  It  mailers  nothing  by  what 
means  the  throttle  valve  is  opened,  whether  by  the  proper  dri«er, 
or  hy  a  larky  boy,  .or  by  a  piece  of  string,  or  a  falling  weight,  or 
an  electric  current ;  the  result  is  tbe  same— wheels  go  round. 

This  properly  of  respsinding  to  stimuli,  and  refpondinsj  always 
in  the  same  way  if  at  all,  maybe  characteristic  of  a  closk-woik 
mnuse,  but  surely  it  is  not  a  special  peculiaritv  of  lift.    If  a 
muscle  can  only  twitch,  thes^  mMMVcr  yon  tiwlc  it,  ic 
either  twitch  or  do  nothing. 

Hut  life  ^urely  is  something;  other  than  a  power  of  respcinse 
(D  a  stimulus;  it  i»  more  like  a  snnie'hing  which  directs  the 
stimulus,  more  like  the  driver  who  decides  wlitihcr  the  throttle 
valve  shall  \x  opened  ar  not.  iiut  it  is  aii^uid  for  me  to 
,  attempt  to  an<wer  such  questions.  I  only  want  lo  ask  them: 
all  I  clearly  perceive  from  the  physical  staitdpoini  is  that  live 
crcalaret  natre  ihe  power  of  miwtliii^  cMrgy  into  oilieniite 
nnooenpled  ciuBiMl^  and  that  life  in  ilaelf,  whatever  it  iii  ii 
wtt  a  loina  of  energyi 

Bet  this  leadi  ne  to  a  subject  which  though  apparently  triqal 
may,  if  not  attended  to,  have  scfinni  or  at  any  rate  iacaaTonienl 
consequence*,  I  mean  the  nccaaional  hiianie  Vy  one  eeimee  of 
the  language  of  another  science. 

The  term  "  energy  "  is  a  physical  one  given  as  by  ThoB. 
Young,  and  it  has  twen  fought  for  by  ns  through  a  great  part  of 
this  century.  It  will  be  wanted  seriously  by  Physiologists  before 
long,  in  it*  proper  sense,  and  it  will  a  thousand  pities  if  they 
misuse  it. 

If  it  he  urged,  "  bu;  lielmholtz  used  the  term  <f>t<ijt< 
ciicTj^if:,"  I  reply  yet,  a  lon(»  time  ago,  and  so  also  he  used 
ihc  phrisc,  Erhaltuns;  tier  Kraf!.  Bu:  )>reeition  in  the  use  of 
the  term  energy  is  of  comparatively  mo.lern  growth,  and  every 
one  now  translates  ErAnllun^  dtr  Krajl  at  "conservation  of 
energy. "  So,  also,  I  venture  to  think,  they  should  usually  trans- 
late liie  phrase  "specific  energy  "  by  the  words  normal  activii/ 
or  HornuU  rtatlion .  Of  course  i  f  normal  actifity  of  «t  «f|pn  OT 
tissue  does  not  represent  the  thing  meant,  that  i>  aowbar  autter 
—so  iir  aa  I  ean  jodge,  it  ntaally  doe* ;  but  whether  It  doei  or 
not,  I  am  dear  thattpeeifie  energy  is  usually  wrong.  There 
ia  one  definite  theory  or  hypothesis  to  express  which  the  words 
energy  in  some  form  would  be  correct— vit.  when  it  is  meant  to 
assert  that,  for  instance  when  light  falla  upon  the  retina,  all  it 
does  i<  to  pull  a  triQier,  and  the  espleelon  Or  nerve  stimnioa 
which  results  is  due  to  energy  in  or  near  tbe  nerve  ending  itself. 
If  that  is  a  true  statement  of  the  case,  and  there  must  be  a  great 
deal  to  be  &.iid  for  such  a  v-ew,  the  latent  encriTy  of  the  organ 
can  no  doubt  be  measured.  But  inasmuch  as  ene-gy  ii  all  one 
thun{  in  many  formti,  the  adjtciive  iptiijk  is  better  omitted  ; 
moreover  the  phrase  is  not  usually  limited  to  this  particular 
:  and  by  "  ihe  specific  energv  of  an  or^n,"  tsnstialiy 


energv<         ^  . 
itiiattTe^bntiuqdy  tbeatodain  wblch 


hyposhe«i»  ; 
•jjcani,  not  anything! 
it  normally  reacls. 

Anothi  r  case  of  termino'ojy  occurs  to  me.  For  specificaliOB 
of  small  lengths  inicioscopists  baive  ituroducol  the  term  mitrtm 
for  a  thousandth  of  a  millimetre,  or  a  millionth  of  a  metre ; 
and  very  bandy  i*  both  the  magnitude  aitd  tbe  name,  and  I  hope 
phyaieiBif  wHI  adopt  it.  Bat  evevyoiM  akovUl  coneeat  to  use  it 
in  Ibtwiaeflniie.  Hhr  waaawecaatioaaboatltbithepages 
of  Natukb  a  few  yean  ago^  bat  I  am  not  sate  that  tba  naage 
evea  aow  ia  quite  distinct.  Many  biologlsit  eaU  it «  nicro- 
aiilliaKlTa,  whieb  it  la  not ;  and  though  they  may  mean  the 
aame  thini;,  it  can  only  be  by  an  etroneous,  because  uncon- 
ventional, use  of  the  prefix  micro.  All  these  things  are  con- 
vention*, and  once  made  the  conveniir>n  should  be  rigorously 
.idhcrcd  to.  So-iielimc^  the  word  is  written  ei^rrv  IBtleMl  «H 
micron  :  a  sery  small  divert^eiice,  Im!  belter  avoided.  IQtbcr 
term  will  dn  perfedly  well,  but  not  both. 

M.iy  we  understand  then  that  a  micron  is  a  micro  metre,  or  a 
milli  m  lli  nictre,  or  lo  '  centimetre  ;  nad  that  a  millimicron 
1^  a  micro-millimetrc,  or  to     ceotim.  ? 

.\n<J  may  I  incideiit.illy  protest  apainst  (oo  much  public  use 
of  the  mesningless  and  l^.^steful  syiiii.  lis  u  .Tnd  fiu  for  these  (wo 
lengths.  If  these  symboU  are  found  too  handy  in  technical 
microscopy  to  be  abandoned,  ther  mnet  be  used  there;  bat 
they  should  never  be  allowed  toobtrade  lato  anything  intended 
for  ihe  general  reader,  aor  far  workeia  ia  ather  depaitaieaiti  af 
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I  tnM  that  phjnieifti  wiH  Mice  with  me  in  thU.  I  koow 
that  tfirtc  Btflctnoaiu  trr  to  ifit  b  Aiioikr  my,  by  wHtiag 
6«  «Im»  they  nwM  6«biiia.  Bdt  wkh  kII  d«r«rettee  lo  ujr 
Isdifidnk  who  nay  hsTe  Bltowed  UwoudTct  oardcMly  lo  <irirt 
krtO  Ihlt  pnetice,  it  is  a  Ihoroughtjr  had  prccedenl.  Wc  bhall 
MODbeMTiAg  im  and  5tr  and  'ji  for  current  and  vnlia);e  and 
indncunce  Kipectiirely ;  a  simple  t|>ccirication  will  l<x»k  like 
al|;ehra,  and  migebnt  will  look  like  gibberish. 

Siinilaily  the  co«(om  of  writing  M  (or  a  millionth  of  an 
atmosphere,  or  I  barad,  is  a  worrjing  custom.  Let  us  nlways 
hjTe  nimc^  for  unit's  wi'h  which  we  hn??  much  to  do,  but  i 
never  M:i^lt  litiirs,  ^•.ir.;lr  Icdcrs  tirvvc  [i>  serve  a  far  more 
imp'iri.^r.;  ;r,trpi>'^r,  ih.ii  i  t  Ht'Tijting  the  quanlitic:  them^clvei — 
th<^  wh  ili-  lit  .1  n.ii.in'ity,  num^iical  part,  unit,  x:\  \  aW. 

Tins  lat(  i«  an  oW  ht.>i)!iv  i  f  mine.  Ever  since  my  brother 
showed  me  the  advantage  nl  con-ciou  Iv  intt-rpreting  algebiaical  ^ 
symbols  ttaitding  for  conocic  ijuaiiuues,  and  not  merely  for  : 
abstract  numliers,  the  advantage  of  doing  so  has  presented  it-  1 
self  to  me  with  cumulative  force.  Mo«t  phy»icisl^  are,  I  think, 
aow  of  ft  (imitar  opiBioR,  if  they  have  ihoaght  at  alt  ahout  the  1 
natter,  end  Prof,  Gmohitt  b  bciae  left  aliaosi  alone  in  his  : 
•iRte  or  frierout  erm ;  1  woaM  lay  heicqri  hut  ttiar  [  fear  he  I 
hoe  lane  of  the  pwre  nUhntalleiMa  with  hin  tvt  company.  | 

I  hove  dragged  Prof.  Greeahill  in  becaate  I  want  tu  deny  the  I 
exinoKdinary  assertion  which  he  malces  in  an  article  on  page  I 
457  of  yonr  issue  for  Srplembcr  14,  viz.  that  I  would  like  to 
"  bMiisB  the  word  kuwlre>fufeight  from  our  language."    On  the  j 
contrary,  fur  the  ipccificalion  of  loads  I  have  always  found  it  a 
very  convenient  word  ;  and  if  architects  use  it  thu<.  for  pressure 
on  fmimi.inorn,  <io  :ti  ^c!i  the  better.     I  know  what  he  is  referring  1 
to  -.1  |i,irl  cf  ;iiy  l)o  ilc        iiitchani.:-  where  I  am  instructing 
youth  in  the  meaning  ol  the  term  mats,  and  the  difference  he-  > 
tween  mass  and  weight.    Till  they  are  clear  on  this  |>oini  I  <.uy 
that  "  hundredweight  "  is  a  lera  belter  avoided  for  the  present. 
I  shoui  J,  i»r  .n.t  iice,  leconncnd  lei  avoiduiea  for  the  present 
by  Prof.  GrceiihiU. 

But  to  return  to  r)r.  Uurdon  .Mn  lctM.n  v  n  l  lrcsi.  which  ii  is 
pcrhafu  evident  from  a  former  pail  uf  tins  article  ihi4t  1  have 
inen  trying  to  read,  there  are  two  small  points  on  which  I  , 
would  aslc  a  nuestion.     First,  with  rrgarrl  to  totally  colour- 
blind vision,    ir  a  penon  sees  «U  the  worM  in  shades  of  gray 
he  may  properly  be  coiled  edioitrwfaliBd,  io  one,  and  that  the 
most  imporuoi,  sente;  bat  b  doea  Hot  teen  to  neto  follow 
that  he  necessarily  appfwiate*  whll«,  ttfll  Icn  that  be  -pravet  a  { 
specific  white  sense  in  normal  eyes.    On  the  orth^idox  ibeory, 
ai  helil  by  physicist*,  «nch  an  eye  would  strictly  be  celled  nOBO- 
chromatic  ;  one  only  o(  the  three  eo'uurs  would  be  seen,  and 
which  it  was  would  matter  nothing  to  the  seer,  though  it  might 
be  atcerlAlncd  by  studying  his  spectrum  vision  which  the  one 
colour  was  in  any  given  case.    I  believe  that  Aliney  and  Festing  I 
f>>iind  it  H»ilally  I'hif.     I'nf  n<i  rrtnr'^'  the  •Kj-chuiojjtrnt  impres  1 
si'jn  pi'fJiiL'vi  liy  nii>no-cfir.ii!i;iuc  ^i-um  ijn  th.-  lerr,  iii  indis>  { 
ctiii)ir,:ti III  iiiiituoy  w>juld  obviously  result  in  total  abscoce  ' 
or  col  Hit  1 1  rception.   One  colonr MMBtloo  ii  ptyehohigtally  | 
the  same  as  none. 

The  oihtr  ipiestion  is  whether  it  is  useful  lo  <li>:;iij;ii.h 
between  '•phy^:cal  light"  and  "physiological  or  subjective 
light."  The  term  lii;ht  ftp|,lii&  to  the  siimulos  at  far  as  the 
retias,  but  a^ter  that  is  it  not  belter  called  either  sii^Hl  or  some 
ether  end  more  impres.ive-looking  »oid,  beginning  with 
or  ntvrv  and  perhaps  ending  with  laxu,  signifying  the  specific 
diltnrbance  of  the  optic  nerve  and  bnia  ecMieo.  Then  icme 
light,  hta',  sound,  &c.,  have  aUayi  beta  nnUgeoe* ;  bit,  if 
needful  to  ditcuminate,  they  had  belter  peihapt  now  be 
biaded  over  entirely  to  physics,  to  signify  monoeyliabically  the 
external  physical  siimvlos;  while  fresh  wordt  are  ooiocd  for  the  | 
physiological,  and  again,  where  not  nlRwIf  esiitlBg.  for  the 
p>ycholr^ical,  result. 

I  trust  that  this  letter  has  not  the  appearance  of  undue  pre- 
umplion ;  the  whole  of  it  is  written  in  the  Itcy  of  inUrro- 
{■■ioB.  OuTU  J.  Lome. 

Britisb  Auoefattoo:  Seetionnl  Proeedure. 

MitMUttRii  of  the  British  Assocuui  th  nficn  cnit-ttain  schemes 
for  the  improvement  of  sectional  piote  luit;,  *lueh  rarely,  so 
fir  as  1  have  >een,  canmend  theauclves  to  ihe  good  opinion  of 
Ibe  organising  connillece.  I  beg  leave  lo  produce  one  scheme 
nne.  Whether  the  lenedy  it  pmctienbtc  or  not,  I  an  qnite 
oare  that  the  tiievaaee  I  hnet  to  pout  oiit  ia  a  real  ane. 
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Eeanr  nenbce  of  the  Anoefaition  boi  enflbred  tvm  tha  fivat 
oncertMBiT  at  to  the  boor  at  which  a  pariicBlar  paper  wUI  asooa 
on.  Ai  too  recent  Noitiaghan  neetiM  I  wat  niuaeky  anaofli 
to  spend  one  morning  to  no  paqNiee.  I  hod  a  direct  tntereit  in 
two  communications  J  one  was  not  reached  that  day,  the  othor 
was  taken  as  read.  There  is  no  eare  taken  lo  prevent  such 
accidents,  and  yet  it  would  have  been  easy  to  provide  against 
the  second  one  at  least  by  marlcing  the  communication  a< 
"Title  only."  The  other  case  is  of  greater,  but  no;,  I  think, 
of  insuperable  difficulty.  The  remedy  which  occurs  to  me  is 
this  :  a  fixed  lime  (-hmsld  b-»  a^--i(;necJ  to  communications  which 
in  the  opinion  <  /  th<-  Stciii!n.iirMn'm"<e  are  of  special  interest 
and  imporlancr.  I'Iilti;  might  be  al  least  two  absolute  fixtures 
in  e.ith  <i,iy'-,  iin  ct':  iings,  when  members  would  know  that 
rn.iliini;  wi>iiM  l>c  .Lloiied  to  interfere  with  the  (  unctual  pro- 
tiucii  n  of  ccrt.iin  (:ai  ir,'>T  .uliii c-.- ci.  I  Imu'liI  lif  inclined  to 
roick  thcit  by  iwuit  di!>i iitelive  title,  iuch  **>  "'.-Xddress  l>y 
request  of  the  Section."  It  seems  to  me  vecy  desirable  to  send 
oat  speciaJ  invitations  before  the  meeting  to  persons  who  coul>l 
eanmanicate  ialemtiac  nsalu,  and  I  have  Uttir  dwibt  that  a 
fixed  line  would  aften  Had  lo  aceepunce  by  persons  whom  the 
Scdiooi  would  be  glad  lo  bear,  hut  who  rarely  or  aeeer  appear 
ia  the  prognimne  under  the  exitiing  system.  What  is  bad  <bV 
the  audience  is  bad  for  authors  too,  and  after  on  author  liada 
that  his  communication  is  addressed  only  to  people  who  COOM 
to  hear  something  else,  and  lo  people  who  in  their  despair  arc 
working  through  the  entire  list,  be  ceases  to  offer  himself. 

If  the  facdities  granted  to  pre-arranged  addresses  should  leoit 
to  a  stricter  treatment  of  trivial  papers  and  business  matter  of 
no  direct  sdcnttnc  interest,  the  Sectioas  would  not  suffer. 

C  Uft 

Orientatloa  of  Temples  by  the  Pleiadee. 

Fji.ii ;  I  KN  ni  jnids  .n;i>.  u;;iU-  -it  .lo-  M  ni  1 1  11  .<;,  Ciiro, 
1  came  across  ii  L.i.;k  iiuiaS>er  of  N.Xilikfc,  *liicii  cjutainc  l  an 
article  on  "The  Origin  of  Ihe  Year."  in  which  refereiic*  i- 
made  to  the  orientation  of  some  Egyptian  temples,  and  1 
taggasled  that  iaqiilries  should  be  mode  as  to  whether  they 
were  sot  ia  lone  cases  oriented  by  the  Pleiades.  I  had  not 
then  seea  the  numbers  that  referred  to  stellar  orientation. 

A  pamphWl  of  105  pp.  was  privately  printed  by  myself  Ikiri/ 
rtari  ago  (!)  for  my  own  use  in  the  prMecailaa  of  "A  Con> 
parison  of  the  Calendars  and  Festival*  of  Nations,*'  with  special 
refereace  to  the  rieiades. 

Siace  that  pamphlet,  and  a  second,  of  about  20  pp.  on  cydei 
regulated  by  the  Pleiades,  were  printed,  1  have  coilecletl  a  great 
deal  of  further  data  contirnung  the  conclusions  ariived  at  in 
iSfij  ^fiiflcr  >ays,  in  hi  Kr!it;ioo,  &c.,ofthe  Uoiians,  I.  337< 
Om;  ihc  i:i.;liih  yt.ir  cy;K-,  which  wa«  io  general  use 

in  t;i<:ei.r,  w  iuni  siilCJCil,  nn  l  rrv;Ml«!ed  by  the  I'lr:Tje5,  and 
ih.T.  ttic  j;rc.;ii  feasti  of  A\-'A\o  .11  1  hi,  Crete,  a.-.  1  :  licbc*, 
■rtcrt  .urLiii^ril  l,y  ii.  lie  .ilij  slates  (p.  33SJ  tha:  ihcrc  iiL- 
ve^ll^;r^  a  '.^crt'il  cili  nilar  in  general  Use  to  Grec:t  111  i-irly 
ages  based  on  ihii  tycle,  !juI  that  it  fell  inti  disuse,  .1:1, i,  in 
cunseqoeoce,  ihe  Attic  festivals  and  ;jio;i  ■)>  were  thrown  into 
coofusion.  He  had  previously  stated  .lut  die  Olympiad*  were 
tmeed  oa  the  eigbt.year  cycle.  .Vpollo,  geneially  assumed  to 
have  been  essaailally  a  solar  deity,  though  he  evideatiy  was 
ofiglaady  a  type  of  KarlikejMi,  wa»  a  gad  of  ibe  FJdadcs,  aad 
heace  the  acvealb  day  wassacnd  to  Mn  at  Albeaa  Aatboee 
Stan  were  the  daagbttit  of  Atlas,  the  forty  days  dnrioR  wbkb 
they  deserted  the  Bightiy  shy  were  spent  by  Apollo  In  daadag 
and  singing  among  ihe  Hyperliorrans  of  .Marias  When  the 
rising  of  the  i'le'a<7es  at  early  morn.ag  took  place,  he  returoed. 
In  tiiSa,  at  the  American  Associaticio,  I  showed  that  be 
is  still  rcmembeied  south  of  ibe  Atlas  as  "A|olo,  a  good 
god,  who  coine*  and  plays  upon  the  hsip."  But  in  the 
i.i|iir  f  ctni  ui  i<r  i,  the  Ptciadcs  sremcd  lOgO astray,  and  were  for- 
gotten, and,  strange  to  s.ty,  Athcrxus  was  forced  to  treat 
the  history  rd  the  Pleiades  as  a  l  it  cf  cbiolefe  folk-lore.  In 
di»cn«ifi.;  th^t  stihi-o'  n(  ihc  two  groups  of  /V.V/n.'V/  on  (he 
h.in.!lcv  01  ilii-  -livinwi^;  c  ip  "f  Nisior,  he  says  that  :i  v.  .i  nio.- 
tdkf  lu  ni)i(.iiv'j  '.lor  II.>;vn-i  Ijy  /'cJiiaJii  nicjnt  "iluvo"  \» 
mistake  wliKfi  i  >i.i>Kt  .hl-  h.>>  .i'm>  mw'.r  m  ilu  lli,mti,i 

Siudie>),  aiiJ  lie  c.<.j.Uiu.  ihat  (he  cap  had  two  clui>lci*  ol  seven 
I  stars  represented  on  it.  Many  persons,  he  say*,  are  puzzled  at 
Ihe  prominence  thus  given  to  those  stars,  but  in  early  timestbey 
V.  oro  r>'^;ardcd  as  verv  important,  and  left  :heir  impicss  00  eaily 
myilitdogy,  and  he  wso  snows  that  they  once  regulated  the  tine 
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«f  Mwiog,  tnd  tiM  leiiM  tat  naviuaiioo.  lie  goes  at  greait 
lei^lh  into  the  qucflion  is  hi*  Dapmn^fhiitt ;  ami  I  iavile  tbc 
ulCMioB  «r  ihote  who  with  lo  know  nncthiiic  »  to  the  early 
hntOfjr  and  inflacnce  of  the  Pteiadei  tothe  work  in  qantion. 

At  Platatch  »a]r»  that  (he  gicat  fcatt  of  I»s  «a»  always  held 
■t  ihc  time  "when  ihe  Pleiaoea  arc  mu.i  contpicuou«,"  and  I 
found  that  the  month  of  Athyr,  in  which  it  was  held,  was  de- 
scribeil  "(he  shioioj;  tea^ion  of  the  rieindei,"  I  »en(,  in 
i!!l65,  a  copy  of  ipjr  pamphlet  to  I'rof.  C.  P.  Smyth,  before  he 
went  u>  and  invited  his  attention  id  the  proLahiliiy  that 

those  «tais  were  in  some  way  indicated  by  the  i  . rcit  Pyiamid. 

Tlip  rfc^nt  (iiwovery  !iv  Mr.  Prnrn«e  that  the  i lecatoropedon 
<-\\v  III  ■  I,!'  I'.n  1  lifr;i.,n ,  ati.i  cj',li<jr  ,ir!;!i:iic  Gicek  temple*  were 
Cjr;en'til  l.y  ilic  I'lcia  Ic,  luii  1.  a  new  iir:ere5t  to  this  subject. 

■|  ■  1  ■  I  ivtiiilv  1)1  DruTii.i'.itjn  hn  l  -a  fjr  w;jici  i.^ni^c  thm 

has  Ijcti.  Ml)!]  Li'L-(i,  fur  rirarly  forty  vcnf,  ni;iv  it  was  noiiceii  in 
the  Mis5i>si:ijri  moan  i>  by  S.niu-r  r.n.i  Davii ;  and  was 
long  ago  (icKClcd  in  i>everai  early  cinuches  of  the  south  of 
£nglan<l,  a  very  remarkable  fact,  which  I  LhmV.  wsi  referred  to 
at  the  Anthropological  liutiiate.  As  it  ^^tcaily  fturpri-ied  and 
lOiereuetl  mr,  1  awde  acareftdnoCe  of  it  when  it  wa«  published, 
which  I  ngtet  (hat  1  casDOl  now  hunt  up,  a>  I  am  preparing  lo 
leave  Eaglaod  for  the  winter ;  bat  a»  the  poiot  caaoot  have 
escaped  Itie  aiteaiion  of  others,  some  one  among  yoar  readers 
will  perhaps  l>e  ahle  to  give  you  further  information  a>  to  it. 

NATVRK  o(  August  31  <,utiMm$  an  interesting  letter  on  (he 
importance  ol  the  study  of  tiie  'l.itv;  of  the  birth  of  Kama  by 
competent  a>trontin)cis.  Fori^i-vri  r  year*  I  have  been  trying 
to  find  out  w?n"  wrt'i  tlu-  j>recise  (ime o(  thi?  yc.ir  when  Kartikeya 
was  born — "  ;  u  iy,  :::ef  Ikt  H'a'  6'i>.;  iloes  :io<  refer  to  i'. 
I'heie  i»  a  mo»f  interesting  subjrci  which  u  new  l©  science,  the 
coonectioii  of  the  I'Jcladct  wiili  lac  na.ivily  of  divine  )icrc«s. 
I  think  lean  at  lait  supply  a  clue  to  the  .V.iiri»/'/jVi''/f'ir"/ <i*hich 
Kepler  iuingincd  to  have  been  a  conj  ui  :ti  jn  nt  pLuiet*  I)  in 
*'  tit  Citriiimiti  SiiU'4,"  of  the  negroei,  and  other  Alncui  race*. 

Septemter  7.  J(.  G.  Ualuvktox. 


On  diaappcarance  the  bine  fiery  ball  left  bd|i»d  it  for  aoanc 
Mcoada  a  Mog  hininoui  trail,  like  that  which  foUowi  the  fltghl 
of  a  rocket.  Travelling  apparently  ai  a  ooittidarable  hci|>M, 
the  ball  was  obtcrred  at  much  about  the  same  time  at  Llanef)dd, 
amongst  the  hills  in  North  Wales.  A  corretpundent  writes 
thence:  "Last  night  (the  l<t  insr.)  I  whncsscu  a  remarkalile 
meteor.  I  always,  these  moonlight  night;,  go  up  the  Frciih 
just  before  10  p.m.  I  went  up  last  night  ;  it  w.-«s  just  like 
day  (the  effect  of  (he  moon  shining  in  the  clear  air  of  ihe 
hills)  Jus",  when  I  wa<i  on  the  top,  lurninj;  to  come  doui>, 
and  loitirig   u|>   ihc  valley,  place  suddenly  became  lit 

up  with  .1  Ma;>.-  ijf  intense  blue  light.    1  thought  it  wa<>  a 

I  tremendous  li^h'.riing  flash  -,  but  as  it  lasted  too  long  for  tha<,  I 
looked,  a:ul  iluii  saw  what  it  was.  There  was  a  meteor  falhiig 
ji;-t  bthirnl  Tan  y  li  irt  >!n;nlain,  a»  bright  apparently  a>  he 
suii.     !^  ».is  a  (jf  ilamc  as  large  as  an  ordinary  fuul- 

.  ba'l,  ami  of  a  t  b:i;t;  colour.  1  saw  the  ball  lor  about 
as  't^ng,  as  a  rt-ckct  takes  wlieM  falling.  The  ball  was  very  much 
like  an  enormous  rocket,  and  afterwards  (here  was  an  appear- 
ance just  like  a  stick  falling  from  (be  dame.  The  meteor  can* 
from  the  west,  travelled  towards  the  BMrth-cast,  and  fdl  perpeo- 
diculwly."  My  correspondent  adds  1  Th«  m«l«ar  did  not 
shoot  from  any  radiant  kaots  n  tn  mt," 
Woreeslcr.  October  i|.  J.  Llotd  Bozwabd. 

This  meteor  was  distinctly  seen  at  Driflield,  East  Vorkthite. 
It  prooenied  from  a  point  about  45'  altitude  in  the  wc^t,  and 
passed  towards  sonih-sautk-west  at  an  ani;le  of  about  40",  dis- 
appearing at  an  at(itudc  of  about  lu'  in  the  sou  h-wcsit. 
Duration  two  seconds  ;  slow  motion,  A  tiail  ol  ycl!uwish-r(d 
sparks  appcare'l  nn  both  iides  unrl  ho!)'  ml  as  it  travelled 
I  forward.  Several  loiler-  .niifcat  i,--!  the  }' ;  :  Wry  A»/ of  the 
'  5ih  tnsr.  (rom  persons  who  saw  it  in  >  otksbire. 

j  J.  ham. 

I  ■  ■  


Early  Chincas  QbscrvniiODa  on  Colour  Adaptaitoas. 

It  seems  of  Iiuarcsl  to  rccofd  that  ihi  Chinese,  aegleelfvt  of 
thn  seicaees  as  they  arc  oawadajri^  nawsrthaltia  sngjaited  the 
Darwinian  inlerpietation  of  animal  colonis  as  early  as  thenimh 

Century  a.o 

Twang  Ching-Shih,  in  his  Vii  yaag-(a  i-tiii  (Mautiin's  edition, 
biiok  avii  p.  7  Kyoto,  1097),  describes  a  (rap-door  spider  as 
Ibllowt "  \^  hencvcr  rain  has  fallen,  (he  ground  facing  my 
bo4ik-room  Im"  pleiry  ^^f  th*  '  licn  !:ing''  (that  is,  the  '  tumblinj;. 
defender'  l  --  nesi,  ri/nin  .nly  Mi  i.dled,  U  as  deep  nii 
earthworm's  bole,  and  liie  network  i-.  finished  in  it.  The  earthy 
lid  of  ihc  nest  is  ipiite  tvvn  with  the  ground,  and  of  the  size  of 
elm  iamara.  The  aninml  turning  urwide  'iown.  guards  the  lid, 
and  thus  »a:i.hiii^'  f<:r  ilu-  a|';<carancc  of  Ihesand  caterpillars,  it 
readily  turn^  i:;-  iheiiU  aim  c^iicbuit  (hcui.  .Vs  soon  ai  it  retreats 
the  lid  ij  c  n.ril  a,;ain.    The  lid  is  coloured  like  (he  ground." 

Apparently  from  (his  an4  olhcc  facts  the  observer  has  attaiaed 
a  revelation  of  the  iimh,  wluch  he  Offcsiea  thns: — "In 
general,  birds  and  mamaills  nfftustMy  nannsnl  fbrats  and 
shadows  by  their  assimitatum  with  nrinw  ohieeti.  Conse- 
(juently,  a  snake's  colour  Is  ilmllnr  to  that  of  the  groond ;  the 
faare  in  the  Imperata  grass  is  smwiidablr  oswhiaked,  and  (he 
hawk's  hue  agrees  with  that  of  ths  tfecs. 

Twang  Ching-Shih  was  a  matt  of  great  aradition,  aid  versed 
in  poetry  ;  he  died  in  the  period  of  llwi-Chang  (&4 1  -846  a.  D.), 
leaving  us  the  wjik  cited  alMive,  consisting  of  thirty  liooks.  It 
is  highly  commended  by  Sie  Tsai-Kang,  a  distiogiii«bcd  en- 
oicioptcdist  of  the  sevantecath  ceniury  A.t> ,  a*  one  of  the  two 
"Crowns  of  all  Miseellmlcs." 

KUMAOUSU  MiMAKATA. 

ij,  Blilhfield-alreci,  K«nshi(loa,  September  aft. 


A  RernaiVable  Meteor. 

A  MKT^-A^•  of  s,ir|,assiii^  lir.lLaiKv  arwt  great  sli;  wa*  seen  ' 

here  I'll  iln'  i-t  insv.  jtist  before  10  ;.'.r:i.     The  Coorce  seemed  | 

lo  l-c  from  wc»iwa:d»  lo*ai(]s  the  ;io;;h-ea»t.    The  meteor  was  ; 

of  a  vivi<l  blue  colour,  and  it  lighted  with  its  s;>lendour  the  whole  j 

visible  horizon.    In  a  clear  blue  sky  the  harvest  mo)n,  on  the  ' 

wane,  was  at  the  time  shining  brightly.  I 
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TERTJARy  Ai\D  TRIASSIC  GASTROPODA  OF 
THE  TYROU 

TIltH  (  ill  mucli  has  already  been  done  (oi  continen 
tal  p.il.vontology,  a  great  deal  stiJi  rcinainis  to  be 
.iccotnplibhcd.  The  earlier  workers  in  the  field  labmncil 
under  the  disadvantage  of  having  lo  de.il  with  compara- 
tively scanty  inaterial,  mostly  scattered  in  private  collec- 
tions over  large  areas  at  a  time  when  intercommunication 
was  far  from  easy.  Nowadays  these  old  collections 
with  their  typo-specimens  have  for  the  most  ]>art  found 
their  way  into  the  museums  of  the  principal  cities. 
Moreover!  not  only  inity  they  freely  be  examined  on  the 
spot,  but  soraetiaws,  w«  ate  glad  to  know,  are  allow«dt 
under  proper  precautions,  to  be  removed  for  the  puriiose 
of  eompariaon  witb  types  preserved  elsewhere.  These 
altered  circumstances  and  the  acquisition  of  new  speci- 
mens have  not  merely  aided,  but  even  provoked,  the 
revision,  rectificatiOQi  and  completioA  of  the  labours  of 
bygone  times. 

The  two  articles  before  US  are  example?— the  one  of 
supplementary,  the  Other  of  both  supplementary  and 
revtsionary  work. 
To  lake  them  in  their  order  t— 

Dr.  Dreget'i  p.ipcr  i-.  the  lirst  of  a  pi^jjecied  scries  \\\ 
which  it  is  intended  to  treat  of  the  fauna  nf  ;he  tcrti.iry 
beds  at  Haring  in  so  far  only  as  it  has  not  al:c.i  iy  been 
dealt  with.  Any  conclusions  Dr.  Dreger  may  have  come 
to  concerning  the  exact  age  of  these  deposits,  which 
Giimbel  considered  to  be  the  equivalents  of  our  Bem- 
bridge  and  Headon  beds,  are  reserved  fill  tlie  whole  of 
the  material  has  been  disposed  of. 

The  fossils  are  in  a  very  bad  stale  of  preservation, 
being  much  cratbcd,  distorted,  and  broken ;  the  more 

t  '^DIa  Gastrooadsn  voa  H^rin^  Kireltb^cM  in  Tirob"  Von  Dr. 
Jutiui  Drtgir.  (VIwkojVi  A' A  .  S,tlit'hnU"it<>>'M  //.•/•••Hieumi,  ltd. 
>ii.  i3v/,  pp.  11-M  •  t'l".  "  I'lt  I  l*>i'oi> 'den  J«  ScSichleii  von  Ml 

Cuu«a  (let  tudaipiaci}  Trlu."  Van  E.  KuU.  11  l  lveiL  (/^iX  jip.  jj-y;, 
pis.  ».  (Wiia:  A/MSIJet') 


uiyitizeo  by  VjOOQIc 


568 


NATURE 


[October  12,  1593 


ilcac.itc  p.irti,  sui  li  d'>  the  outer  lifj--.toTi^  .interior  canals, 
where  s  ich  c\  ste  i,  md  any  spiny  projections,  are 
iiiudly  m  siia^  \">  ith  ^uch  unsatisfactory  material  to 
work  upan  ii  i!>  luUe  wamlcr  (he  authur  m  many 
ca>ej  been  unable  to  come  to  any  definite  detemii nation 
to  the  •species  ;  indeed  in  sever.il  ir  i  im  e-,  most 
wi-.c'I)-,  n  >  sjc<:i;"i':  ulcniification  is  aticniptctl. 

Tne  hit  ^;iven  .u  the  en-.l  sli>)U'5  i  1 4  torrn ?,  i ni. ludini.( 
15  vvhicli  arc  dcjciibnl  .la  neiv  ;  l.nit  of  tlic-vC  sniiut  h.iil 
bi.tcr  h  iic  ticcn  left  unnamed  till  more  perlect  examples 
were  forilico  m  r<,  whiUt  in  certiin  instances,  ^utli  as 
Valuta  stromb.uii-s,  one  feels  sceptical,  if  any  reliance 
may  be  placed  on  the  figure,  as  to  the  very  determination 
of  the  genus.  Nor  is  the  description  of  these  new 
species  always  adequate:  that  of  /r.<  nw  denifrsus 
t>einj  especially  insuttdeot>  One  of  the  Hgures  is  that 
of  an  intercuin;  ex4mpte  of  Xennphora,  considered  by 
Or.  Dreger  to  be  very  QCitr  to,  if  not  identical  with,  .V. 
tuiexUnsit,  d  iJrb.  Tbts  todiv^dual  inu.t  have  possessed 
ft  tomewbu  fMUdiout  lute,  for  io  licu  of  the  oidiaary 
£r4gni»ti  of  tlieU  ud  otlier  oddroenit  that  its  kindcMt 
luitilly  lot«  to  Attach  to  their  teneinentt,  it  adeciad  for 
iha  decoration  of  iti  house  the  fosiform  shells  of  Ctritldum 
and  PUtunt0mtt  whieh  It  dlspMed  radially,  aitachinK 
them  bjr  their  apices.  This  anwonted  arrangement  is 
piralleled  in  a  recent  example  of  X.  pa'lidula.  Reeve, 
dredjed  off  the  Pbilippines  during  the  ChaUengrr  expe- 
dition, the  decorative  shells  being  those  of  TVraArw  and 
PUurotomtt. 

The  no  ncncl.uiire  employed  by  Dr.  Drc^er  is  not  in 
all  in*t.\i)Le5  jp  to  tiiat  standard  ol'  exactitude  which  tlie 
preseni-d  iy  devotees  of  the  la*  of  priority  demand,  and 
undoubtedly  w.ll  lj;ar  revision,  and  so,  too,  we  rej,'ret  to 
see  wdl  >,yn.);iy  iny  Dr.  DfCgcr's  principle  ol  ^^ivmj; 
in  Synonymic  references  the  name  of  the  authority  cued 
for  the  species  by  the  autluir  who  is  tptoied  is  de<  idedly 
the  fairest  and  bc^t  5y,tem  and  one  which  for  our  part 
we  would  glrll.  >ce  u;ii\ <?rsallv  adopted  H>  way  of 
inst-ince  a  p!>r'.ioi  of  the  synonymy  of  l\is  .idaria 
iimiij^ita,  llrandet  is  here  given,  omitting  however  for 
sake  of  brevity  the  telerences  to  the  several  papers; — 

1776.  Btuti»*m  Amiii^itm,  Brander,  &c 

iSfS.  Cmsd*  $$rimi*i.  Saw.,  &c. 

lt4J.  CMtkba^amb-fum,  Br«nder,  Nyst,  &e. 

tS5i.  Cmtsit  ttfiaU,  Poilippi,  ,\.c 

l9S4'     i»       t<         11      E.  Beyrich,  &c. 

iSSi.     „       „     B.-yr..  Gilmhcl.  Ac. 

1864.     „  Phil.,  Giebel.  Ac. 

1865      ,,     is'tif'irnti,  Sol  ,  V,  Koeoen,  &c 

l/nfotiuaatcly  our  auibor  has  not  lieeii  as  careful  m 
following  out  his  own  system  as  he  should.  Moreover 
the  reference  to  the  first  de»cnpuun  of  a  specie^  ib 
fre  i  lently  omitted  altogether  ;  the  descriptions  from 
brander's  "  Fussilia  Hantuniensia "  are  ■sometimes  attri- 
buted, and  correctly,  to  Solander,  and  sometime^,  as  in 
the  exanpic  (I'loted,  to  Brander :  the  synonymy  is 
frequently  u  id  ily  s>vollcn  by  references  to  mere  lists 
SUCH  as  ihu  in  Guinbel's  "  Ceosnosttscbe  Ueschrei- 
boog." 

Toe  papsr  conclades  with  a  ta*ile  showing  the  distri- 
bution of  the  19  species  which  are  also  known  to  occur 
in  other  localities  This  is  supplementary  to  the  similar 
table  givei  by  Giimbel  {c/*  dr.  Abth.  i.  pp.  60S-9). 

rarnin^'  to  the  second  article,  it  is  needles?  to  remark 
thai  the  6t.  Cassian  beds  must  ever  remiin  a  source  of 
intereit  to  the  geologist,  not  only  on  account  of  the 
remarkable  mixture  they  olTer  of  palsjzoic  with  meso- 
loic  forms  of  life,  as  evinced  by  the  occurrence  of  Or/An- 
eerus  on  the  one  hand  and  Ammjmtet  on  the  other,  but 
als  >  from  the  fact  that  SO  large  a  numher  of  fossil  species 
are  peculiar  to  tbem. 

Ttie  St.  Cassian  fauna  has  bceo^tealed  tuonographi- 
cally  by  .Munster  ia  jiis  "USef  ^^||^Pctrefacten• 

HO.  12^    ^   ^  ^fc. 


Kunde  "  (Hfi.  iv  ,  1841),  by  KlipMein  in  his  "  Beitriige 
zur  Geologischen  Kenntniss  der  os.tlichc.T  Alpen"'  (1843), 
and  by  Laube  in  a  series  of  papers  published  in  the 
*'  Denkschriften  der  k.  k.  Akademie  der  Wissenschafteii. 
Wien,"  between  1865  and  1870.  Althouxh  the  last-named 
pala:ontofogi»t  add«l  very  largely  to  the  number 
species  knowD,  the  Subject  was  far  from  being  exhausted, 
.ind  the  accumulation  of  fresh  material  has  enabled  Dr. 
1-:  Kittl  10  ^iill  further  augment  the  list  of  Gastropoda  by 
the  addition  of  many  new  forms,  mostly  t»f  small  site  and 
many  of  very  great  beauty. 

The  liru  part  of  this  paper,  puMislwd  last  year  la  the 
preceding  Tolume  of  Uie  same  serial,  contained  descrip* 
tioos  of  all  the  spectes  of  Scaphepoda  and  of  Gastropoda 
Prosobfanchiata  from  Ar/r/Ai  10  Ctaneutus;  the  second 
portion  now  before  us  embraces  the  families  represented 
in  these  beds  between  and  including  the  Neritidat  and 
the  I.ittorinidie,  and  intrn<h:ccs  two  new  genera— /*«i/<7<»- 
narica,  in  Neritida?,  aiid  Pu-udoscalttes  in  Tricho- 
tropuhr 

Ihe  classification  and  notricnrlaturr  followed,  it  should 
be  stated,  is  that  adopted  b\  /ittel  in  his  well-krionn 
"  Handbiich  der  l'al,*«intologic,'  and  i  f  <  oiirse  shares  ihe 
me  1  Its  ant!  dements  of  that  system.  (  hih  1  n  t w  o  mst.inces 
;  does  our  .luthor  depart  from  his  iiiojcl.  ihe  gcnu» 
Chili'i  Ui'ii  i,  Bronn,  i.s  restored  on  ihe  ftround  that  it  is 
di»iuKt  from  the  Ci'ihii\ti ttt,  Braun.  to  which  Mun-ster 
had  referred  the  St.  (.  assian  ^[)e<  ifv.  in  the  same  way 
DtiphiHuii'Pst},.  Lauhc,  which  has  been  set  aside  a«  em- 
bracing forms  refciablc  to  two  genera— AVr//fi/j|j  and 
Fossariopsis -M  re-established  by  Kittl  for  reasons  which 
are  too  technical  to  be  dwelt  on  here,  but  which  we  COB< 
fess  do  not  seem  entirely  satisfactory. 

To  criticise  so  elaborate  and  careful  a  woik  as  this  in 
detail  is,  indeed,  not  possible  without  seeing  the  actual 
specimens,  however  good  the  figures  and  lucid  the  de- 
scriptions may  be,  and  we  fear  it  would  sound  ungracious 
when  so  much  is  vouchsafed  us  to  wish  that  some  of  the 
new  types  bad  been  less  frapncDtary,ar  to  express  an 
opinion,  however  guardedly,  that  some  of  the  specimeos 
iignied,  beudes  that  so  aclcnowledeed,  convey  the  im- 
presiioa  of  being  immature  and  possibly  the  fry  of  other 
spedea. 

The  diOieutttes  that  Yaivt  to  be  contended  with  in  the 
preductkm  of  a  work  of  this  sort  arc  far  from  small,  and 
the  conscientious  pal.xontologist  must  frequently  be  at 
his  wits'  ends  to  decide  whether  he  shall  refer  a  given 
example,  especially  if  imperfectly  preserved,  to  a  known 
j^enu-.  friim  the  typical  forms  of  winch  ;t  ilill'crs  consider- 
ably, or  shall  incur  the  od;uiii  of  adding;  another  name  to 
an  already  o.  erburdened  noniencl.uurr 

Take  such  an  instance  as  that  heic  atiordcd  by  the 
genus  Sidlariii  (or  should  we  wr;te  .S:,r,,/  1  Amongst 
the  specie^;  are  forms  which  ilie  synonymy  shows  were 
referred  by  so  able  a  pala.'ontclogist  as  I.aube  to  the 
very  distinct  ^;^nrr,l  7''-;'  -Ai/f.  and  Turritellii  ? 

A  ^^lanrc  at  the  ti;:;iiTCs  shous  how  far  thr-<-  f'oruis  depart 
from  tho-c  we  hue  been  accustomed  to  assi.'ciatc  w iih 
the  old  familiar  Wcntle-traps,  and  it  is  little  wonder  that 
Dr.  Kittl  suggests  the  desirability  of  establishing  a  new 
subjjeiieiic  name  for  some  of  the  St.  Cassian  species  :  we 
think  he  would  be  justified  in  even  founding  a  new  genus 
to  receive  them. 

The  plates  that  accompany  this  paper  are  admirable 
bits  of  drawing,  but  the  figures  would  in  most  instances 
have  been  more  satisfactory  for  working  purposes  had 
more  of  them  been  enlarged,  and  those  that  are  enlarged 
yet  further  magnified.  The  double  numeration  of  these 
plates  is,  moreover,  both  clumsy  and  unnccessaiyi 

It  is  very  interesting  to  observe  in  how  many  of  the 
species  of  NaticopsU  the  colour  markings  seem  to  have 

I  been  preserved,  nor  is  this  the  less  remarkable  bec4use 
instaaoes  of  a  similar  description  from  yet  oMerrfocmA' 

I  lions  are  on  record.  (B\')'. 
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.SiK  IICNKV  Gii.BERT  siiled  Tor  Americi  at  the  end  of  laM 
week,  to  de)i>er  (be  biennhi  Rot]Huatt«d  A|trie«ltt>nl  Lcctant. 
lliere  ii  an  appropriatenet*  in  Sir  Hcaiy  bekif  tbe  tcctiucr  tm 
1893.  the  jttbilM  your  «f  lb*  RothnHted  wboa  ei^efiiMiitt. 
He  »,  oreoone,  bamd  ia  itefint  |lae«  JbrCbicagp,  vlitra  Sir 
Jokn  Lam  and  Umitif  hiM  «  couMcnbIt  cxhtblt. 

Wb  are  clad  to  learn  (bat  the  Tun  J  which  i»  b«ioK  raiteU  to  pay 
iheespcnies  incurred  by  Dr.  Budge,  of  the  BritUh  Mutenin,  in 

thr  .iction  recenlly  Jec.ilcil  a^ai  nt  liim,  now  .imrjunU  to  at>.>ut 
o,  »o  that  there  is  every  prospect  of  the  whole  amount  bein^ 
■hottijr  obtaiaed« 

I.ORU  KcL.\  iN  Will  open  the  new  science  buildingi  erected 
at  the  Lcjr*  Schcol,  Cambridge,  oo  balur day,  October  aS.  The 
bttiMlflga  iBctade  aa  eatcuive  ■wmwim,  three  lectare  ihwttaa, 
ana  taboratorie*  for  cleNiciMafy  aod  udeanced  dicmictrj, 

biology,  and  phyclct. 
The  Paritoomtpoodnit  oflhe  TFawi  laya  that  a  calleeliofl 

o(  lijlyjiliar.  (ia|  )n',  rcccMl)  puicVa'CcI  1j)  suL •.criptuji)  for  the 
Geneva  I'aijhc  Library,  \%  being  eiu^uiioci  by  M.  Julc»  Nicole. 
Amorn;  ihc  .'.i ^ co»eri»»  already  made  are  incUuit-ii  a  didactic 
elri;y  on  ihc  »tar>,  and  several  scientific  composuionJ. 

AUebiile  meeting  o(  th<:  Aa>ii  iU^an  As<ociation  for  the 
Ailvuncemeni  of  Science  commenced  on  September  25,  when 
Dr.  SlitUnf,  C.M.U.,  F.R.S.,  delivered  a  ieaaie  on  "  Prc< 
liiileric  Han."  Piof.  Kalph  Tav^  the  preaidM-elcct,  delivcied 
tile  preaidential  addreta  on  the  roIlo«  in);  day.  The  following  are 
the  (ections  and  the  names  of  their  presidents: — Attronomy, 
ma;hcniatics,  and  phy»ic^,  Mr.  H.  C.  kus»ell,  CM  (j  ,  I'.  K  .S  ; 
chemiiitiy,  Mr.  C.  N.  Ulakc  ;  geology  and  minefaiogy.  Sir  I 
James  Hector,  K.C.M.G.,  F.R.S.  ;  biology,  Mr.  C.  W.  de  Vis  ; 
geograph/,  Mr.  A.  C.  MacdonaJd  ;  antbrup  •U'gy,  K«*.  S.  Ella  ; 
ceoBoniie  acicMe  and agriciUtare,  Mr.  11.  C.  L.  Anderson; 
engineering  and  aicbitcctnie,  Mr.  J.  K.  Seolt ;  hyj^enie  and 
iiaiMry  science,  Mr.  A.  Hanit ;  meatal  aeicnoe  nnd  cdncation, 
PruH  Hemy  Lanin. 

An  Internaiiooal  Expoaition  will  be  inaugnrated  in  San 
Francisco  on  January  if  and  will  remain  open  nntU  Jane  3, 
■S94. 

TiiERE  is  to  be  a  "castle  in  the  air  "  nt  the  Internationa' 
Exhibition  to  be  held  at  Antwerp  next  year.  An  immense 
balloon,  bnilt  in  ^ix  scpir.ite  parts,  on  the  principle  of  the  water- 
tight compartments  in  tteameri,  will  be  held  captive  by  meani 
of  ropes,  and  from  it  a  casile-shaped  structure,  Jj  yards  long  by 
8  yarda  vide,  will  be  aiupendcd  initead  of  a  car.  Entrance  to 
the  CMlle  will  be  obtained  by  menu  of  two  llfti,  aid  the  aupply 
cfgai  will  be  kept  up  by  connectiog  a  gentrator  oo  the  gitnaad 
with  the  bailooo  by  racaot  of  a  aOk  tube. 

TitB  Congrew  oT  the  Photegraphie  Society  of  Great  Britain 

and  Affiliated  Societies  was  opened  on  Tuesday.  In  his  presi- 
dential address.  Captain  Abney  reviewed  the  advances  recently 

iiU'lc  irj  phi/luj^raphy,  liwL-ll.n^  pai  t  ciilarlv  up  jn  the  I.i[>pni.inn 
processes  iat  iL>l>ia)nir>;  photographs  in  natural  colours.  A 
special  lantern  (I'-;  'jy  wit!  be  held  thij ew<ifa)g  at  thi Gathry 

of  the  S  icie;y  in  I'all  M  ill, 

A  'reRRIBLE  storm  paMcd  over  the  Gulf  of  Mfx)cu  rm 
Monday,  October  3,  and,  in  conjuncilun  with  a  tidal  liid 
lerioat  damage.  loMnenie  dotmctioo  ww  oaased  lo  the 
plaotatloln.  crops,  and  ▼illaget  ttear  the  there,  and  a  report 
from  New  Oileans  slate-  ih.it  1 2m  IH-c<  were  \m:  in  the  portion 
of  L'>ttiiiana  visited  by  the  cyclone.  Hundreds  of  smill  vessels 
along  tlM  Golf  Coast  were  wrecked,  nad  at  Chaaditear  Maad 
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the  wind  b  rapoitad  t«  haw  had  a  imlcdiy  of  100  mUcian  hont 
All  the  buildiagi  on  the  iiiaad,  iadvdlag  the  lighthouse,  were 
destroyed,  several  tnilet  of  the  ittand  beint;  completely 
wa-hed  away.  As  the  railway  anJ  telrgr-iph  service  in  ihe 
region  viaiied  by  (be  Storm  have  been  destroyed,  details  ol 
the  path  tratmcd  and  (he  damage  done  haw  sot  yet  heca 
obtained. 

ThiE  SikUU if Efnouia^imtnl  fi>ui  t  Jitiiuslrie  NiitioHaU  ha< 
made  the  following  awards.  The  grand  medal  for  agriculture 
to  Prof.  E.  Lecou  tcux  ;  the  pi i^e  of  3000  francs  for  perfecting 
the  ventilation  of  mine<,  to  M.  Morgues  ;  the  prixe  of  3000 
francs  for  a  atiidy  of  th«  cacScieota  required  in  a  calculation  of 
the  meehantcatpotilbtHtiei  of  an  aerial  machine  ban  not  been 

awarde<l,  but  a  iiini  of  50-j  fr.incs  h.i-i  Uern  a»-.i;;iii-(I  lo  Prof. 
Le  Dantee.  Tfie  pnru  uf  ;tx-o  francs  fir  the  invenlor  of  new 
mctliixh  of  utilisuiij  priroleum,  n;lvanlai;ev).i-ly  ami  without 
danger,  fur  indust<wl  and  domestic  purposes,  ha«  aho  not  been 
awarded,  but  an  encooragement  in  the  shape  of  1000  francs  ha* 
been  given  to  Dr.  Fa<|HcUn.  M.  Kayscr  has  obtained  tbr  pritt 
(3000  francs)  for  a  ftvJy  of  alcoholic  ferments,  and  M.  Girard 
tha:  of  icoo  francs  for  the  f>cs'  cxpecimenls  on  cattle  feeilin^.  M. 
DecauK  ha-;  icceiveii  the  j'rit:  of  lOOO  franct  for  a  new  phalo- 
graphtc  shutter.  Gold  medals  tuvc  been  aw.-irried  to  .\I.M.  L. 
Figuicr,  J.  Fouraier,  M.  Mustet,  E.  Petrou^o,  and  G. ' 
Tlamndler  (the  Editnr  of  Im  /fttmrt), 

TllE  Patent  Li*»orihi»  country  make  no  provision  for  aa 
ofBciaJ  Starch  as  regards  the  novelty  of  inventions,  hence  the 
nceestity  fur  a  perfect  nyatera  of  indexing  of  specifications  of 
pateali  can  readily  be  understood.    In  order  to  bctJitatc  refer' 
coce  and  eaahle  imeodiat;  patentees  to  satisfy  thenielves 
whether  their  lirain-oe.ntions  are  really  novel  or  r.i.>',  a 
new  seiies  of  illu>trjited  .'Vbridijroenl  Clas?<r5   i.^   iMrinj;  jjub- 
lishe<i  at   the   I'atenl   OiTic-.-.      These  ,. I  1   I ,;  1     n  1 .  i.ivl  "jcn 
classified   according   la  sul'ject,  and    Ihc^   refer  ;o  iill  the 
specifications  of  patents  applied  for  b  th«  poriod  1877-8J. 
Ewrythiog  depends,  of  ooufsr,  apoa  lha  aaaner  ia  which  a 
classilicatiitn  of  thi*  charaeicr  is  made,  and  we  are  glad  to  be 
alilc  to  i.\y  \)\\'.  ihc   ComplroMcr-Genctal  hai  (grouped  the 
.«peciri:.i':oni  in  an  excelleni   nunner.     ile  ceriai.-ily  ileserven 
the  thanks  of  men  ol  science  for  arranging  pbiloiophicil  in.tru- 
mcnt*  in  a  class  by  theiuselvcs.    The  volume  dcvuie«l  to  itiis 
chat  includes  over  five  hun  Iced  short  illustrated  descnpiioiu  o( 
iniwiooa  rciaiing  to  optical,  nauUcalt  sarwying,  mathematical, 
and  meteon>loeiail  instrumeota.    It  is  inte(e<tIog  reading; 
ami  Nliijiiti!  l)c  useful  to  .-devisers  of  apparatus  for  any  branch 
of  science.    Duriiit;  ilic  p«riod  covered  by  the  summary,  in- 
ventors aiipe.ir  t<i  have  ^lirectcd  their  attcniion  principally  tu 
perfecting  and  deviling  new  forms  uf  ihuxc  tiiMiuuteni*  whicb 
were  already  in  exivtence.    At  any  rate,  very  few  new  discoveries 
are  indicated  by  theinwotiooa  set  Cortfa,  which  may  perhaps  be 
taVen  as  eTidence  that  the  fnndameatal  laws  of  nainre  haw 
now  !)ccn  fair'/  well  recognised.    Among  the  most  ingenious 
apparatus  we  may  note  the  telemeters,  or  range-finders,  by 
means  of  which  the  di^ianccs  of   objects  can  i«-  a^ccrtalned 
directly  from  a  &iik|}le  station,  the  importance  of  which  fit^m  a 
military  or  naval  stand'point  cannot  be  over-estimated.  Other 
surveying  insiruraents,  inch  as  tbcodolitca,  levels,  telescope^ 
&c.,  are  fully  tepietemed,  as  also  are  magnetic  eompaases, 
thips'  logs  and  sounding  apparatus,  sextants,  and  other  nautical 
instruments.    In  the  field  of  meteorology  we  find  barometers, 
thermometer*,  hygrometer^,    ancmume;er>,    w.in  t   v.mes,  s;in- 
thtne  rccordeis,  &c.,  while  among  optit:al  inmumenis  occur 
improwmenia  in  leicaeopea  and  microscopes,  stereoscopes. 


magic-lanterni,  aad  sptotaelca,  reading-glaiacs,  leases,  and 
reflectors.  The  wlaase  also  comprises  matliemaiieal  drawing 
iBstwmcats  aad  ttipod  stands  for  wrioas  klad^  of  apparatai. 
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A  l.AKr.r.  number  of  papers  on  various  hranclic^  of  an;hro' 
pol<^y  weie  (liw;u•ii(^d  at  the  International  Congress  oi  Anthro- 
poli>gv,  which  met  at  Chicago  from  August  iS  lo  September  z. 
Dr.  D.  G.  Brioltm  opened  the  tctiija  with  an  addrat  on  "  The 
Nation  tt  an  Eleawnt  to  Aalbrapologr.'  The  tecond  day's 
meeting  was  devoted  to  ArchariiloKy,  principatly  Americari  <  (ii 
Ihe  third  day,  dev.tled  lo  F.'hnolojjy,  Dr.  Hrinton  read  a  paper 
*'On  the  Alleged  Evidences  of  Ancient  Contact  between 
Aintri«''a  find  othei  C<>nlinentii,"  in  which  he '  categorically 
^lenifd  iha-,  "any  language,  art,  religion,  myth,  innituti  in, 
s^aibol,  <n  physical  pccaliarily  of  Ihe  Atnericaa  aborigine* 
could  be  tiac«l  to  a  fore^  aonrce."  Pelk>1ci»  was  the  lubjMt 
assigned  t  i  the  fouilh  day'*  proceedings,  Religions  to  the  fifih, 
ani  Linguistics  to  the  sixth.  The  meetings  were  well  attended, 
and  the  presence  <>r  r>r<jiL:<'.  <ietegataahmrad  that  Iha  CoBgf«is 
«a*  troly  an  iaternationai  one. 

At  the  Meteorological  Con;^ets  held  at  Chicago  in  August 

las;,  nuny  as  Ija  papers  were  rc;i:l  "  oii;liniii(^  ihi'  pnigress 
and  su  um.iri'ing  the  present  s:alc  of  oar  kno«li.-ii^c  ol  the 
fubjectN  trf.i;t  -i."  In  Section  A,  prt-si  over  liy  i'rtif.  C.  A. 
Scholl  anJ  Mr.  H.  II.  Clayton,  the  papers  were  devoted  to 
instrumenli  and  meihods  of  observation,  especially  methods  of 
obwnriog  ia  (he  apper  air.  ProC  CteveUiid  Abbe  was  chainaaa 
ofSectioA  B,  which  nottly  dealt  with  qnestiow  ofawlcorotogical 
dynamics,  much  attention  being  also  given  to  the  stody  of 
thunderstorm  phenomena  in  vari.^ut  couotiiis.  Section  C,  of 
whitrh  Truf,  K.  E.  .Vi.itit.-r  waJ  chiirm:in,  comjuijc  !  .i  br:r;cs  of 
$ketche>i  of  the  eliim  b  of  different  portions  of  tlie  globe. 
Section  D,  in  cha-gc  of  Major  II.  H.  C.  Diinwooly,  wa«  devoted 
lo  (he  diica«iion  of  (he  rclatkm  of  the  various  dioiatic  elements 
lo  plant  and  animi)  Hie.  Section  B,  vader  Lieat.  W.  11. 
Bjehler,  dealt  with  q  iesii:>n$  relating  to  marine  meteorology, 
.pirtlcularly  to  ocean  st  irms  and  their  prediction,  methods  of 
ot>ierv,Ti-)n  y<  sea,  and  international  co  operation.  Pr  if,  Chiifies 
Carpxiiel  and  Mf.  A.  Liwrencs  Rotcb  presided  over  Section  F, 
which  compriwd  paperj  relatio;  M  theimpmvement  of  weather 
■crfiet*,  and  especially  to  the  pnizrei*  of  weather  forecasting. 
Prof.  F.  H.  Biselow  gvtdcd  SiCtion  G,  which  dealt  with 
pfoSlem;of  atm>ipberic  electricity  and  terrcttrial  ma;;neti'tm 
and  their  cc>s;n:cil  relations.  S;ctioa  II  (Pnf.  Tnomis  Ri-sell) 
h  1 1  to  <l  >  rivers  an  1  th;  ptedic  ion  off1>oJi,  .Sictioi  I, 
under  U  iver  L.  Fasiig.  was  devited  to  historical  pjper»  and  to 
bibliography,  with  special  refer in;e  to  ihebittOty  of  m-teorolo*y 
la  the  U ohed  Statei.  Pfcpiratioai  have  he  $n  m  tdc  for  print  - 
log  all  the  papers,  and  it  h  hoped  that  the  work  will  he  com- 
pleted at  an  esriy  ditc. 

The  wca'her  over  our  i>iand>  hat  recently  Wcti  much  dis- 
tttlbed  by  the  passage  of  atmospheric  depression*  across  the 
eooBtiy  i  rainfall  has  been  geaeral  in  all  parts,  while  thander 
.and  ligbtalag  have  freqventijr  neeiiricd,  cspedally  over  the 
wesltin  and  southern  parts  of  the  kingdom.  On  Sunday,  Ihe 
8th  insl.,  three-quarters  of  an  inch  of  rain  fell  in  the  north  of 
Scotland,  and  llie  f  illnwn)^  iljy  a  iir(irt  s<iuii  it;  itii:  sv.ith 
.canted  a  heavy  downpour  tn  that  p^ttt  (he  country  ;  the  fall 
WCasnred  in  the  neighbourhood  of  London  on  Tuesday  morning 
inonntcd  to  an  inch  and  a  qnarter.  The  eaoess  above  the 
averajie  in  all  the  western  and  •oitthem  parts  of  England  daring 
the  week  coded  the  7tb  lost,  was  very  large,  amoaniiag  to  an 
inch  in  the  south- western  district.  The  greatest  deficiency  in 
the  a^'^tr^.itc  .iiiiL'utit  since  the  beginning  of  the  year  was  then  87 
■iache>  in  the  west  of  bMUawi,  while  to  the  tou'ltuf  Ireland,  and 
>tbe  nidtand  oounlici  of  Eoj^and,  llin  dcfidcnof  execcdad  6 
iQChet, 

We  have  received  a  copy  of  the  Omfv«tUni  mtttcrohgicht 

■mad<  ill  '!ic  )<:.it  .\'    iht:  T,:iin  Olj.cirvitijn .    c  jnt.iitun^ 

obseivations  lalcco  three  times  datiy,  with  daily  and  monthly 
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means,  and  the  differences  from  the  normal  values,  calcatated 
by  Dr.  O.  B.  Rizio,  assistant  at  Ihe  Oosarvatonr.  We  ate 
indebted  to  the  Italians  for  some  of  the  earliest  and  beat  seriea 
of  obaervatlonii  thos:  for  Bjloj(aa  bcg^a  aa  early  a<  1723  and 
M.  ToaMo^  the  finl  director  of  the  Padtia  Observatory,  early 
established  a  system  of  more  than  sixty  slali  ^n*,  lIi?  icu]!'  -  ul 
which  were  published  by  M.  Schouw,  in  Copenhagen,  iu  i  .Sjy 
.  At  Ihe  Turin  Ojscrralory  ob»ervations  were  begun  in  1753 
'  (see  Nature,  June  1,  t.S93,  p.  108),  an<l  for  mmy  year^  pin 
the  re«olts  havj  been  regularly  published  each  year.  The  cost  of 
the  estabUsbntent  is  now  home  partly  by  the  University,  and 
partly  liy  the  town  of  Turin. 

Forest  I.NSHtcTOR  R  Scm  rrt  reprints,  from  the  Aj;ri- 
tmltmral  JamHoHut  Weal  Pnasia.  an  elaborata  aceoant  «f  the 
district  known  as  Ihfr  Tachalcr  Haide,  the  laigest  oootinttoas 

I  forest  dislric  of  Western  Pratsia,  cxtcn-ling  os-er  an  area  nf 
I  thirty-five  sq  lare  miles.  It  is  charackti-ed  by  great  and  sudden 
cIkui^ji-s  of  FL-mperaiure.  The  ^^  .n:cr  minimum  generally  fall> 
below  -  K.  Snow  has  fallen  on  May  19,  followed  by  a  tern- 
I  perature  of  l\'  K,  on  the  26lh,  and  this  again  by  night  frosts  on 
the  fini  and  third  of  June.  Prehistoric  remains  are  fonod 
bdonging  to  the  later  stone  and  to  thebroase  ages,  Tlieinhabit- 
ants  arc  occupic  '  -I  ■  '^-nlirely  with  forestry  and  agriculture. 
Polish  is  still  llic  j'tcvalcnt  langiuge,  though  German  is  now 
generally  uadentood. 

Although  one  of  the  most  Mceat  organisations  of  iu  kind, 
I  the  Geological  Sarvey  of  Russia  has  already  taken  high  rank 

amoD^^t  the  sarveyi  of  Earope  ;  the  director  is  A.  Karpinsky. 
The  Survey  wis  c»m-n:nccd  in  l842,  and  has  published  thiitccn 
4'<j  valmti«.  01  M  :m  >  r^  .ifj.i  e!c*en  Svo  v^jlmn-s  Mallettn«. 
The  maps,  on  the  scale  of  I  :  4:3.003,  are  issued  with  the 
Mem  lira.    An  a  Iditional  annual  publication  is  the  Bibliography 
of  Roisian  Geolo^  from        oawardi,  which  is  edited  by  S 
Nikitin.   This  gives  atMtraets  in  Kanian  and  Freoeh  of  all 
puljlicatiuns  rcl.ilirn;  to  t!ir  Rolo^v  of  K.iisia.    Although  the 
cicuiilcd  survi-y  of  '.liis  v.isl  C'j.iii'.ry  Is  nut  yet  sufTicieatly  ad- 
vanced for  Ihe  pjblici'i  in  ol  .^11  ih-  l.ir.;c  s:i!e  m.\|H,  the  s  n 
veyors  have  now  accumulated  eiiou;h  mi  cn.il  t  i  wairaitt  the 
iisue  of  a  g^ineial  map  on  the  scile  of  I  :  3.520,000.    This  has 
;  recently  appeared  in  sis  sheets,  with  brief  explaaalory  text  in 
I  two  edition*— Rowian  and  French.  (On  the  title-page  of  the 
French  eJiiion  the  scale  of  Ihe  mip  is  erroneously  given  na 
t  :5io,o»)    Fuller  expUnaiions  of  variaos  districts  and 
formations  will  be  issued  snbsequcnlly.    S>me  of  the  iufor 
I  mation  here  publislied  was  sujiplied  by  .S.   Niltion  for  Ihe 
geological  map  of  Europe  issued  by  Prof.  Pres'.wich  in  vo'.  li. 
of  his  "Geolggy."  Tbc  nuip  w>m  issued  is  a  faeaatiful  cumpk  of 
canography ;  it  is  not  overloaded  with  detail»  bnt  llio  itvaannt 
;  railway <,  :in  f  m\ia  r.uds  art  cliwiriy  lluUeM«d»  TlM  iiamaa  of 
,  places..  u^cr>,  itc,  are  printed  to  Rusdan,  bat  to  the  descrip- 
.  lions  of  geoljgical  fjrmalions  in  Ihe  index  a  ttansla'ion  in 
French  is  added.    The  f  jllowing  statement  of  subdivisions  in- 
dicaiel  on  the  mtp  will  give  s»rn;  idea  of  Ihe  am  luat  of 
geological  information  supplied S  QMtemary.  5  Tertiary,  a 
Crctaecoas,  i  Votgiaa,  '3  Jaranie,  4  TriawiCp  t  Permian,  1 
I  PenBo-CarbjniferoQs,  %  Caitrailiiraaf,  J  Dcvoniant  S  Silurian, 
^  T  Cambrian,  1  Cryitalline  Sefabis,  I  Cieiss,  Granite,  5 
V  ilojni:  K  1 -k.,  1  iff,  and  Ssrpintint.    In  addiliol  to  these 
wctl-recogtii.cd  luck-jroups  extra  tablets  and  colours  are  given 
for  bed>  between  ihe  I'criiiian  and  Tris*  occurring  in  some  dit 
uicis  and  noi  yet  understood  ;  the  Devoniaa  sni  Carboniferous, 
not  separated,  of  the  Traaseaneasns ;  the  Palxotoic  rock,  of 
the  Caocasns ;  snd  for  the  ancient  sandstones,  &c.,  of  Volhyate. 
The  interesting  group  of  Volgian  beds,  linking  together  the 
C;  i-tici-Dn ,  .iixi  J  iita-isic,  are  <lr  s  .-loi 'C..!  afoud  !   M  licow.  in 
I  Simbirsk  and  Kalouga;  tbey  hnvc  recently  been  discovered  m 
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Poland.  The  vttHjem  of  eolMrinc  wiopMd  is,  u  for  m  pooible, 
that  of  the  toteraatkHuI  G«o1ag(e«]  Map  of  Eurape.  The 

qaatcrnarjr  !e  v:)i;ts  are  omitted  where  they  wouh!  much  ob- 
icare  the  olid  (geology,  but  elsewhere  ihcy  are  ibawn.  lo  lomc 
parts,  eipecially  in  Northern  Kaitia,  these  saperficial  deposit* 
are  ihiek  aad  widely  ^read,  lo  that  tbe  lolid  |>eolog]p  ia  not 
kiMWB ;  here  it  was  neeessary  lo  show  eoly  thesedepaiits.  The 
southern  limit  of  erratic  blocks  is  shown  by  a  !t:r>ng  rH  line. 

Mics»&$.  FLBrciiER,  Rt;$sEi.i.,  and  Co  ,  tbe  weli-known 
Uftkcn  of  appUancsi,  have  just  intrt^^luced  a  new  process  to 
npcnedo  tbe  me  of  Bodin  black  ami  tdn^j^jicoj  for  protecting 
tbe  cut'iion  portions  of  their  miBohettuie^  The  castinj;  is 
Coated  with  a  fi!in  >jf  enamel,  which  i«  to  thin  that  even 
Anett  details  on  tho  a'  are  preserved.  This  enamel  is  saui 
to  be  absolutely  jirouf  .ii^iiri'd  ruv,  ,1:1,1  prcsefvo*  its  qualities  ,il 
any  temperature  up  ti  a  brigb*.  lel  heat,  j  AU  colours  are 
obtiinable,  Jaetadini;  gold  and  silver,  biiglit  ok  dull,  and  as 
muiy  «  are  wished  can  be  produced  oa  eaa  eaoting.  The 
process  iheiefore  offers  grent  heUitki  iigr  decoitltve  work  of  all 
kiodi,  and  its  protectise  ^kiities  shoold  enare  It  %  wMe  field 
of  uiefulaesi. 

IM  a  previoH  namber  of  NatVU  (K«>  we  piiUirheil 
the  opefiiDg  eddfeis  by  Mr,  Jeseniah  Head,  Pnrident  of  Section 
G.  Mediwrical  Sdettoe.  To  this,  amoDg  maoy  of  the  mechanical 

forces  used  V*')'  ni.\i),  he  refine  1  at  so  iie  lfnj;;h  !i)  iIh?  iirii>;><'ct 
of  man  evei  L>ein^  tipalnc  of  Hyint;.  S  jme  very  instie^^iitii^ 
expcrimen'.^,  to  wliich  tm  nll.isi'jn  was  m.i'lr,  although  ntji  (■ear- 
ing directly  on  acui.tl  High!,  may  ye;  ib«  found  of  sufficient 
importance  to  be  here  related.  For  a  very  detailed  account  the 
render  mey  be  referred  lo  No.  20s  of  the  weekly  jonnali  Pr«mf 
IhtHu  The  esperimealer  in  questioo  is  Herr  Olto  Lilienihal, 
and  hi>  gucce»  in  his  so-called  "  flight "  is  the  result  of 
much  thought  and  considerable  practice.  The  apparatus  may 
be  describeil  .u  .i  ['.lir  -if  h>r.;c  wiiii;-^,  •■iniiUr  in  principle  .ind 
construction  to  those  of  a  biril,  with  two  iaiis  at  the  back,  one 
placed  vertically,  and  the  oihcr  horizontally.  The  wings  are 
rigid  and  fisedj  and  no  motive  power  at  all  ia  mcd ;  the  wbo'c 
tppuatus  weigbs  twenty  kilogretas.  At  the  pleee  where  the 
experiments  have  been  carried  on,  a  long  sloping  hill  h.ii  been 
Oiei^  with  a  platform  r.it>ed  about  ten  metres  above  the  general 
surface  at  the  top,  for  ihc  starting  \,<y.M.  1  rum  platform  the 
experimenter  grips  the  apparatui  between  tbe  wmgsor  sails  Hiih 
his  hands,  and  springs  ofT  the  edge.  In  the  d^ht  he  descends 
at  an  angle  of  about  10'  to  15%  aodibediilaaeeoovercdiasoine. 
times °wiy  eonaUcrable.  in  the  esperinents  carried  oa  between 
Rat&enow  and  Neoiiade  he  covered  80  metres,  while  from 
another  point  he  made  a  Hight  of  i$o  metres.  Tbe  wind  of  course 
plays  an  important  pjrt  in  ihcie  tlights,  but  llerr  Lilienihal 
says  ih^t  with  practice  one  can  steer  the  apparatus  well. 
With  the  wind  blowing  stronger  00  one  wing  than  on  the  other 
theequilibituin  of  tbe  apparatos  «nu  found  to  be  greatly  di* 
tnrbe  J,  bat  tbi*  was  checked  Iqr  tile  moteaMnt  of  the  legs,  which 
cfaaogKd  the  poiitioo  of  the  centre  of  gravity,  fn  these  ei(peri> 
OKHts  iheia  is  a  i;reat  opportunity  for  gaining  experience  la 
steering,  and  It  seeaw  very  likely  that  we  may  leaia  nodi 
th(  rcbjr. 

Tnc  assomptioB,  canent  sooie  years  ago,  that  the  propeitits 
of  lii]iitit5  rhar»ge  in  proportion  to  ihr  nmojn;  of  matter  held  in 
solution,  has  already  been  invaltijatcdl>i(  the  caj>e  of  clcclroiyiic 
conduc.ivity.  Messrs.  F.  Kohlrausch  and  W.  Mallwacha,  in 
Witdtmamtis  AmmaltUt  publisb  some  remits  showing  that  the 
aseamptiott  is  aJia  erreoeoiu  in  the  ea«e  of  density  of  dilute 
siqaeoassohaloob  Tlw  anthod  adopted  was  the  Arehimediao 
oae  of  iaioieriiDg  •  solid  in  the  scrfntlon  and  noting  its  decrease 

in  weight.  Errors  Jjc  to  i;a[:illarity  were  cllminalej  dy  alucfi- 
ing  tbe  solid,  a  glass  bail,  10  ihe  sutpending  wire  by  means  of  a 
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dean  eoeooo  fibre.  During  oiaing  and  stirrinf,  the  glasa  sras. 
held  la  potitiofl  by  glass  rings.   The  stirrer  was  one  of  miea  or 

platinum.  Densities  were  observe!  up  t)  10;,  an!  the 
weighings  were  reliable  to  within  o'2  mgr.  proviiicd  uiat  nu  itut 
or  fibres  were  attached  to  the  cocoon  thread.  This  gave  a 
limit  of  error  equal  to  I  in  10,000.  I.arge  vatia'iois  of  tem- 
perature were  corrected  by  a  flimc  or  ice,  smaller  onci  by 
caioilalioB  accmdiag  to  known  formulaB.  AQ  the  bodies  investi- 
gated show  a  decrease  of  the  ratio  of  condensation  to  coneentra. 
tionhctwctn  O'rxi;  ani!  O'^  jjramnic  c.)i;iva1cn's  |icr  litre.  This 
ilecre.isc  aaioanls  t<j  I  per  cent,  for  \:i.;ar,  2  ,'.jr  hjrdrochloric 
lent,  2  5  for  comm  >r.  ^:^lt,  Tj  \  >x  phi.pliinc  acid,  and  20 
or  sulphuric  acid.  The  correspondence  between  this  change  of 
density  and  the  dhaiige  of  electrolytic  conductivity  is  very 
apparent.  Sniar,  a  iioa.electrDlyte,  tbows  the  greatest 
constaacy  of  motecalar  deadly  la  iotation.  The  amthoia  inlead 
shortly  to  publish  analogous  remtls  obtained  in  theii  lascsli- 
gallon  of  optical  refraction. 

M.  Va.v  Aokel  has  continued  his  experiments  on  the  re- 
sistance of  bisoutfa,  aad  gives  an  accoaot  of  the  results  he  bu 
obtainediii  the/MrMa/tdr  .M/nVaw  Air  September.  The  resolis 
obtaiaadattt  of  apealal  iMereitt  ai  the  ttieof  tpirals  of  biimath 
seems  to  be  tbe  most  convenient  way  of  measuring  powerful 
magnetic  fields,  at  any  rate  with  a  sutBcicnl  degree  of  accuracy 
(or  most  industrial  purpose'.  Acording  to  Kii^hi,  the  electrical 
resistance  of  commercial  bismuth  at  0°  varies  considerably,  and 
bismuth  nhich  has  been  compressed  has  its  resistance  less 
nfTected  by  magnetism  than  that  which  hiis  been  melted.  The 
author  in  his  experiments  has  made  ase  of  pure  bismoth,  pre. 
pared  by  electrolysis  according  to  the  method  he  gave  In  hh 
fi.triui  paper  in  the  .-f 'I'.' ; !c  C'wnit  tt  J:  Phytiquc,  »x>\  his 
tidservations  show  that  ncilhcr  su  l  Jcti  ciji/ling  nor  cotiuression 
his  nuK-li  f:ect  hm  :\\r  elrtltica!  properties  <A  purt-  hi-rruit'i. 
The  resistance  at  o  C-  and  the  rale  of  chanj^e  ol  ihe  reiiit.ince 
with  temperature,  and  the  tireiigth  of  i).e  mai^ocuc  field  in 
which  it  is  placed,  are  almost  the  same,  for  tods  that  have  been 
aanealed  quickly  cooled,  or  oompreseed.  The  resistance  always 

tncreases  with  riic  of  tem[>crature,  anil  between  0°  and  !(»*  the 
change  is  very  nw  ly  re^;  A  mete  trace  jf  impurity,  how- 

ever, completely  chant;e>  ihe  properties  of  the  meial.  I'lie  action 
of  a  roaignctic  field  bein^  ihc  i>amc,  wbalcvcr  the  lujdc  of  pre- 
porallMl  of  the  bismuth,  it  is  better  to  use  the  spirals  of 
comptcaicd  bismuth  rather  than  the  more  difficultly  obiaiaed 
films  of  elcclrolyticslly  deposited  metal  nsed  by  M.  Led  tic 

I.N  the  current  number  of  the  4 in '  yUi^auue,  Nfr. 

John  Trowbridge  has  a  paper  on  the  Oi^ilUii^ns  of  lightning  dis- 
charges and  of  the  aurora  borealii.  Uy  means  of  a  rotating 
mirror  the  author  has  photographed  the  oscillatiag  spark  passing 
betsrecn  two  knoibsi  asiag  both  gfaat  elecliomotive  force  aod 
great  quantity  of  electriciiy.  lU  fiad*  that  the  aalMeiq^Beiit 
sparks,  at  any  rate  for  three  bandrtd-thouiandthi  of  a  secoadi 

exactly  follow  every  >inu  li'uy  in  '.he  path  l-il<ira  by  the  pilot 
spuk.    Thus  the  com^Miratively  small  resistance  to  the  passage 
of  a  second  apark  in  air  it  ptobaUy  due  to  this  pefaaaeaca  of. 
path. 

Tiu  Ualirarttty  Correspondeace  CoUege  Press  has  Issaed  ttw- 

London  University  Guide  for  the  yeai  1S9J-94 

BnUttim  96-99  have  been  received  from  the  Michigan 
.\gricallaral  Experiment  Station. 

Mr.  i;.  Gammie  has  prepared  a  report  on  his  botanical  tour 
made  00  the  Sikkim-Tibet  froiuier  duiiog  1892.  The  report  is 
issued  by  th*  Saparlaleadent  of  the  Koyal  Botanical  Gavdcoi^ 
Calcatu. 

Wk  have  received  the  saeood  part  of  "  A  Dictionary  of 

IUnIs"  by  Prof.  A.  Newton  and  Dr.  Gadow,  eatem^in^;  from 
"Ga"  to  "Moa."  Messrs.  A.  and  C.  Black  are  the  publishers. 
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Mil  W.  F.  PrtisO'Iim  iimed»  throigh  Mr.  Wm.Gnhuu, 
JWt  Hafanti  acttdoiM  of  tlM  mtDway  Icaows  to  oecm  in 
ThaoMUita,  wiA  a«les  oe  their  distribution. 

Wk  km  leeilfid  mpnti  eoaiaiaiiig  the  tcialts  of  phyiiml 
•admltofdkiiidlohMrnlinniMiltaa  tin  Mil «(  Gmiaay 
dsflag  ih«  first  hsll  or  iSjfa.  'Eht  reports  «i«  paUiihed  by  Heir 
Paul  Pareyi  Berlia. 

Thk  tait  oidiwr  awctiag  of  the  ceisioa  of  the  North  of 
■if  liiid  teititiiio  of  TedMlCKl  Bnmriag  wHl  tnke  pine  to 
MraebeileroB October  aoy  whco  ?»£  Pescf  Fiufakid»  F.ILS., 
will  read  a  paper  08  "  The  PbhiiiiOBpe  h  wlslie*  to  Chemfeal 

CoBstitattoa." 

Ths  Upper  Noroooil  Litermy  aod  SdeatMe  Soototjr  baa 
pwpiiiiA  m  miod  pnoiiimfliflM  of  leetuee  for  the  coming  tession , 
la  which  leieaM  and  Ntcntore  anfhren  eqtmt  prominence,  and 
m  Itcalad  by  well-known  leetareit. 

A  Mmom.  by  Dr.  Carlof  Berg,  the  DiMdnr  of  the  National 
Moseaai  at  Bttenoa  Ajrres,  a«  Ceolria  macmUma  (Barm.),  B.'rg, 
and  Tkalaisophfrnt  HhnieviJinii!,  B:rg,  has  been  Kptinted 
from  the  Anala  del  Muste  dt  ia  Plata, 

Ths  iceond  part  of  <•  Dissectiena  tHutratcd,"  faf  Mr.  C. 

Gordon  Brodie,  hat  been  pablitheil  by  ^Te'lSI•i.  Whittaker  and 
Co.  It  refers  to  the  lower  limb,  and  include*  twenty  Anely- 
dmm  eoioHNd  phlaa  ao^ah  diafiui^  bj  Mr.  Pbicy  Hlkhlej. 

Minis,  0.  NiWMANN  AND  Co.  are  pablishiag  a  series  of 
no  new  wall  diagramt  (or  ioitmction  in  botaoy  and  zoology  in 

schools  and  coUrgrs.  The  diagrams  »rf  well  prinlei^  ii>  CkI'HK' 
on  a  bUck  ground,  and  are  highly  coromeiided  by  Germin 
ednealiQoaliiti;. 

The  thirteenth  edition  of  Gray'*  "  .\niton»y,  D.-scr{pti*e 
and  Surgical,"  edittd  by  Mr.  T.  Pickering  Pick,  has  been  pob- 
li'hcd  Viy  Messrs.  Longnuns,  Green  .ind  Cti.  The  work  has 
beett  thoroughly  revised,  and  in  some  parts  rearranged,  and 
awcbacw  aMtterrefinriog  to  iargieal  maloair  hat  bee*  aided. 

The  Ant  number  of  a  W\gh\  !ittlc  fjuirtcrly  mij^aiine,  Tht 
NatHrt  Loi'er,  edited  by  Mr.  H.  Durrani,  has  jsisx  been  pub- 
lished by  Mr.  Elliot  Slock,  In  style  it  is  like  the  Selborne 
Society's  niagar  nr,  A'atmrt IMa,  Ihoiigh  in  rather  lighter  vein. 
W«  trMt  tint  the  lovm  ofaatnra  ate  nnmerantenongh  to  make 
the  venture  a  success. 

Dr.  V.  Stuuu  has  isade  an  exhaattive  stn4y  of  those 
■liiuile  aod  intcreiiiag  Bollmci  whidi  angaoaially  ngwded  « 
ooMtitutiag  the  gaoM  fWMa.  His  paper  appears  in  the 

Pioeeedings  of  the  Aead<tt>y  of  National  Sciences  of  Phila 

dclphi.i.  iSo;  (|)[..  334.-271)1,  anii  thijii^h  nut  a.  monograph  of 
the  genua,  it  will  serve  at  a  nscful  guide  to  further  inrestiga 
llOM.. 

The  Proccedin^i  of  L:ver;iooI  GL--)iogkMl  Society  (part 
I,  vol.  vii. )  contaia»  several  inletestiog  )i.i|ier'4  communicated 
during  the  thirty-fourth  setsiua  (1893-9J).  .Vnmng  these  ma-, 
be  meotioacd  tiie  address  of  the  president,  Mr.  VV.  Hewitt,  on 
'*11ie  Phyalcal  Coodtiioaa  of  the  Aralo-Catpiaa  Rc^on,  as 
bearing  00  the  conditions  under  which  the  Triassic  rocks  were 
formed,"  and  a  paper  on  "Tba  Pormatioa  of  Clay."  by  P. 
Rollaad  nod  G.  Oiehton. 

A  I.K<;Ti:REon  "Bulbous  Itiset,"  deliTered  before  t Vie  Royal 
HorticullursI  .Society  in  May,  1892,  by  Prof.  Michael  i  otter, 
has  been  enpar  led,  and  is  now  pabtiihed  separately  at  the 
society's  oflicci.  A  detailed  description  of  the  various  species 
mentioned  in  the  lectures  hat  alto  b^n  added.  Gf  )vvL-r>  >)f 
ifitca  will  find  the  book  of  great  «ie  to  them;,  it  being  intenied 
iMfO  for  the  gndcoer  than  thtbotattUt. 
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A  MONUciiArii  of  the  "Conoiidi^  or  Paoiilf  of  the 
Rollaia,''bf  Mr.  Hewr  E.  DnMr^wttl  riml^be  poUMiod 

by  subscription.    This  work  will  ODOtaln  illlMtnttions,  accom 
panied  by  letler-press,  giving  as  complele  an  aceoant  a«  possible 
of  all  the  known  species  of  ihcie  richly  coloured  liirdi.     .\ll  the 
apccies  have  been  drawn,  life-size,  on  stone,  by  Mr.  J.  G. 
tUnlewiM 

The  Rev.  W.  ColeniO,  F.R.S.,  read  several  Ininesting 
iMiaaical  papers  before  ihe  llawke's  Hay  t'hiloiophical  loMltuie 
daring  1892,  and  they  arc  puldis^ed  in  the  Transsctioni  of 
the  New  Zealand  Institute,  vil.  ixv.  A  paper  uf  much 
iotereU,  entitled  "  i}u«h  Jottingt,"  is  a  brightly-written  account 
ofani^bgtaaical  dghtatobo  acoaio  thohi^  ioiaad wooded 
dlitiiet  knowB  as  **the  hMh."  Mace  tedinlcat  tn  thatr  ehaiaetor 

are  (he  descrlpfion*  of  a  few  newly-discovered  r  v  in  l'(»rnous 
feriu,  mmii  phanecorgamic  plants,  and  a  lin  ol  lun^i.  .\U 
these  c^mtribotlaoi  hilp  10  ttako  kiowii  the  hVMf  of  Ne» 
Zealand. 

Wi  bate  reeetved  from  Mr.  Sianford  aa  **nhulfaled 

Official  llandSool;  of  Ihe  Cape  and  South  Africt,"  which 
reflects  the  greatest  credit  upon  .ill  who  have  had  .inything 
to  do  with  itb  prjduction.  I'hc  volume  is  edited  by  John 
Noble,  W.10  evidently  rio^nw-f  the  importance  of  science, 
for  we  find  chapters  devoted  to  the  following  subjects: — 
"Goologr,  FoMUtaai  Minerals  of  S»tb  Africa."  "  Veitcbmte 
Panna  of  Swth  Arr'ica."  '« Flora  of  South  Africa.'*  Woods 

and  Forests,"  and  "  Viliculiure,"  all  of  whi^■h  are  conttlUu  ed 
by  spccialiiti,  who,  as  lar  as  .v  e  can  sec,  have  peiTormed  thetr 
iever.tl  tasks  with  great  c:ire.  The  work  is  enriched  wUh  a 
map  and  over  a  hiiadred    procets  "  illustrations. 

SiLicim  «r  carbon,  CSi,  has  been  obtained  hy  M.  Moissan 
in  beauiifnl  lar^e  crystals  very  sjaiilar  in  appearance  to  sapphires 
and  cuiikid«(aoly  hauler  lliiiii  rubies,  by  four  different  processes 
involving  the  use  of  his  recently  described  electric  furnace.  The 
existence  of  this  carious  compoand  of  two  closely  allied  elcaieats 
was  first  pointed  out  hy  M,  Colson,  who  obtained  il  ia  the 
'  amorphous  form  by  heating  crystals  of  siiieoa  in  a  eantot  of 
I  hydrogen  charged  with  vaponr  of  beatene.  Some  yean  agt  M. 
Mu^^^all  obt.iined  it,  in  the  onditton  of  cry«ta1<  several  milli- 
me  res  i.n  length,  Ijy  dissolfing  caibon  in  silicon,  the  Utter  being 
inainrained  in  a  slate  of  lu.Mn  l>y  means  of  a  small  liut  powt-r- 
ful  Idasit  fiirnacr,  Ths  crystal*  were  isolated  from  the  escess  of 
silicon  by  treating  the  product  with  a  boiling  mixture  of  nitric 

iand  hydroAaoric  add.  M.  Moiseaa  now  show^  however,  that 
CTystalliscd  tilicMe  of  carbon  may  be  much  more  readily  pre. 

pared  tiy  healing  a  miilun-  of  citlj  un  and  silicon,  in  the  projjjr" 
lions  of  llirir  I'omic  weight-,  in  the  t  k-cliic  furnace.  The  mart 
of  ctystaK  jircdiiced  during  ilie  ]ias.,ige  of  ihc  current  may  l>it 

I purified  by  boiling  first  in  the  acid  mixture  above  mentione.l, 
and  subsequently  in  an  oiidiaillg  miatare  of  nitric  acid  .-tnd 
potaa^m  cfaleraie.     The  crystals  prodnocd  by  this  simple 
I  method  ate  most  ficrpienily  yellow,  but  are  quite  transparent  If 

■  Iteration  Is  performed  r.i]iidly  in  a  t'.jscd  cru:iWe  of  cartfOn, 
at. a  provided  ihe  silicon  employed  ih  free  fr  on  irmi.  Sometimes, 
I  however,  the  crystals  are  coloured  hUie,  and  clo-tly  reseiublc 
I  sapphires.  The  leeoad  process  for  the  preparation  of  the  com- 
pound consista  in  hcatlog  hi  the  electric  fomace  a  mixtnie  of 
iron  uliooe  and  entboa,  or  moio  afaaply  of  iron  silica  and^ 
carbon  ;  a  regahis  of  metallic  iron  conlainir>g  largr  crystals  of 

silicidc  of  carbon  is  |  rodiKc  !.  The  third  jirocrss  con^i?l« 
in  reducing  <,ihat  by  mcAGS  ot  carbon  in  the  crucible  of  ihe 
elcclrii  furnace,  and  this  mode  of  preparation  possesses 
the  advantage  of  fiiraisbiDg  nysials  ttbich  are  more  nearly 
colourless  than  ihoce  produced  by  the  first  two  metboda,  inat> 
much  a«  the  aiUcs  and  caihoa  can  he  nnployed  ia  a  furif  pure 
ttate.  Pcrhape  Oe  most  interesting  of  all  the  awthods  of  pre* 
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p«nition  is  (he  foarth,  in  which  ihe  conpounl  k  formed  by 
direct  «]mthesi«  by  the  union  of  vapour  of  ar^j-jn  with  vjpnur  of 
silicon.  For.  i\  hi^  been  picviously  liricribetl  in  these  columns. 
M.  Moissan  i»  aUe  lo  aclually  dislil  c,irl>on  a:  ihc  hi^h  Icrn- 
peraiure  of  the  arc  which  he  is  able  to  produce  in  his  farnacc. 
The  experiwMDt  it  eondvclcd  in  *  Mnall  crucible  oT  pure  carboo 
of  eloagaied  fom»  Md  eoeloeiaf  «  Httle  Mock  of  silicon .  The 
bHc  ofilM  eradble  It  anoutMl  m  m  to  eeeapr  ^  poiition 
who*  tbe  bigbHt  tciDperatvre  of  die  ue  {« ilttbied,  ud  afker 
the  conclusion  of  the  experiment  the  interior  of  the  crociV>tc  i*^ 
foood  to  be  covered  with  aliaott  coloariew  {msmilic  iteedles  of 
cnten  illidde. 

CavsTALUSBD  earboa  ulidde  ii  anaUnadr  abible  inbstance 
which  recisti  tbe  action  of  the  noat  energalie  rea{;enis.  even 
those  which  irc  capable  of  readily  attacking  its  elementary 
constituentt.  The  pure  crytCjUs  aie  onloatlem  and  pcrfecily 
transparent,  and  present  the  appearance  of  regular  hexagons. 
Their  dcnMly  is  J'la,  Mid  thtjr  ai«  »  hard  tbtt  the  luby  ii 
ifadOf  wnldMd,  and  aiiqp  In  graaod  bjr  oMMUi  «r  Uw  pMrdeied 
eonpMfld.  .  They  are  VMtltcrable  in  air  or  sulphur  vapotir  at 
lOOO*.  Chlorine  attacV*  them  very  slowly  at  600',  but  more 
rapi'ily  at  1 20-7  .  Fined  nitre  and  potassium  chlorate  arc 
entirely  without  actioa  upon  them,  at  are  likewise  l>oiUng  sul- 
phuric, hydrochloric,  and  nitric  acids,  and  even  aqaa  regia  and 
tbe  silicoa-dii'iolviiig  mixlarc  of  nitrk  and  hydrofluoric  acids 
m  inaipableor  altiekiag  tlinn.  Ftised  can«tlc  potash,  how- 
«v«r,  aA«r  healing  tt»  mdnfM  tot  «a  boor  m  couaa  iritb  tbetn, 
rcacit  with  foniMtioa  of  carbonate  and  iUictte  of  potaninm,  and 

thus  affords  a  means  of  cstimitin(j  the  Content  of  silicon.  The 
carbon  may  aUn  be  estimated  by  repeated  combustion  with 
chromate  of  Ic.id,  *!iich  gradu\11y  effects  oxidation  of  the 
carbon.  Tbe  analyses  thus  carried  out  agree  in  all  cases  with 
the  ainpl*  femah  CSi. 

Vi>TE-i  fro-n  thr  Nfirtn?  T^itil J,;ic:l1  Station.  Pty-n  rj'.h  -Lut 
week's  iM|>!urc»  laUuJe  varwii*  ly{>eii  of  /•Ji^friim.'e) ,1,  colonies 
of  the  Ilydroid  Corynt  pusitta  (mrilhottt  gonophores  ,  a  colony 
of  tbe  Stf^tltma  *Ufe  of  jlurtiUtt  mi  tbe  Nudibranchs 
Fttlf^ititfbMUi,  CkmdttOt  /UMaaaA  t^fyetm  fimMlkua/a. 
In  the  floating  fauna  the  Hydroid  medofie  QiAnHuAw  ttmhia 
and  £u/ima  intignit  have  been  obterred  ia  addition  to  the 
ferait  naaiiaaad  iait  itaak. 

TMS  addltioM  10  tha  Zoological  Society'*  Gtrdcas  during 
the  paat  week  mdade  a  Sooty  Mangabey  (Cirtpfthui  fuli- 
gitusN!)  from  Weit  Africa,  presented  by  Mr.  Swani<.ton  Cyril 
Hopkins  ,  a  Servil  /v«s  ^etva/),  a  Nilotic  Crocodile  :  Cnvo. 
Ji;'u:  t'ui'^-jrij  from  Africa,  presented  by  Mr.  T.  E  C.  liem- 
iogtoa  ;  a  Lc'sser  White- noaed  Monkey  {Crrcopithtcm  fttau- 
riita)  from  West  Africa,  pfCMalcd  l>y  Mrs.  Noakes  ;  a  Yellow- 
collared  Parrakect  (/Va//ref«a  MmtaryMfM)  froai  Australia, 
presented  by  Mitt  A.  Penwielt ;  a  Common  ShcMralie  ( Tadema 
Vttlpanstr)  European,  ]ire'enled  by  the  Rev  11.  C  Nff  rse  ;  an 
Oyster-catcher  {fl<rm<2.\^/ui  r!.'r,i'fi;-ui',  Euiopean,  presented  by 
Mr.  Edmund  KKioi  ;  .n  Goli-Hh  Heelle,  liom  We-.l  Africa, 
preienled  by  .Mr.  F.  W.  Marshall  ;  two  Uteat  Eagle  Owls 
(iS'«A,7  mii-i:m!ts)  European,  deposited;  a  Flocky  Lemur 
(Wawti^-  lanigtr)  from  Madi^Mcar,  a  Racnoo-like  Dog  {Cnnii 
pneyuUtt)  from  North-east  Asia,  a  Saaderling  (CaliJnt 
artmtria),  a  Puffin  {Frattriula  art/ica)  European,  purchased. 


Oi/J^  ASTRONOHrCAL  COLUMN. 

A'-TROvoMV  Ai  TitK  WiHiii's  Taik. — The  as'innomical 
exhibits  at  Chicago  seem  to  be  fai.'ly  icprcicnlative  of  the 
state  of  astronomical  science  at  the  present  day,  but  they  are 
too  much  scattered  about  in  the  different  buildines  for  a  proper 
study  of  them  to  be  made.  AmoDg  many  of  tne  more  inter* 
ettii^  exhibits  we  auy  mcatkm  the  lollowing  :  Fine  collcctioo 
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of  astronomical  photographs,  made  by  Ihe  Harvard  CoUagt 
O^xervaiory,  which  incladed  those  of  stellar  spectra  nebulcaad 
clusters,  and  of  a  portion  of  the  lunar  surface  enlarged  over  one 
thousand  diameters.  Dr.  Chandler's  four  inch  almacantar,  the 
collections  of  Draper  and  Langley,  and  the  difTraci'in  gratings 
and  photographs  of  upcctra  by  Prof.  Rowland,  the  last  of  which 
formed  the  Johns  Hopkins  {'nivenity  exhibit.  .Specimens  of 
the  famous  Jena  njnical  vjla^s,  KirchhoH's  oiiginal  s^icctroscope. 
Brill's  mathematical  model-,  and  the  magnetic  apparatin  of 
Caou  and  Wel<er  form  part  of  the  German  }  ducat iijnal 
exhibit.    In  the  Eneliiih  txhibit  are  found  many  a^iirunomtcal 

S holographs  by  Ruberti,  Gill,  and  others  ;  others  from  the 
loyal  Ohaenratory,  Greenwich,  Boeddicker'*  Milky  Way  draw- 
ings, and  the  fine  five-foot  glaas  speculum  by  Dr.  Common. 
Among  some  of  tbe  eshibtts  of  the  American  astronomical 
instrument  makets,  we  ata  glad  to  aole  tbe  moan  ting  of  tbe 
great  forty  ioeh  Verka*  Mteieope  bf  WaiMr  and  Swaser,  who 
exhibit  also  some  minor  iosimumttu  J.  A,  SiMhcar 
exhibits  the  stellar  spectntscope  for  the  Tcrkes  telcsBope, 
eighteen-inch  and  fifteen-inch  objective*,  gratings,  &c.  Amoag 
G.  N.  Saegmuller's  (of  Washington)  exhibits  is  a  fonr-iora 
steel  meridian  circle.  Two  tweaty  threc-incb  disc*  of  the 
celebrated  jena  gU«  are  shown  by  Schott  and  Genotsen,  of 
Jena,  in  addition  to  other  fpecitnenn  nf  optical  glass.  In  the 
Cape  Colony  exhibit  Dr.  Glll'-^  interesting  stellar  I'hotographt 
are  prominent,  white  the  Lick  Observatory  display  is  housed 
in  the  educational  department  (af  the  C  ilifnrnia  State  building, 
and,  ai  S^ioict  say,  i«  "<tr«nt;ely  enough  mixed  op  with  the 
Kindernarlen  exhibii  there. "  I  hc  U  S-  C.overnmeni  building 
contains  inieresting  apparaiui  as  used  in  the  Coast  Survey- 
while  the  Naval  ObMrtatoiy  sbo«a  a  tmali  ohatnaiaiy  siih 

several  instruments. 

'  Tut-;  AuR'iBA  111-  Jiii.v  15.  1 89  ).— I  he  system  of  ohsetval ion 
of  the  aurora  as  Jaicly  ■.ii-tiiu:ed.  seems  lo  l>e  aircadv  at  .work, 
ami  'he  obs.crvations  of  the  aurora  of  July  15,  most  of  whic'i 
have  been  made  on  ihiK  iy^lcm,  show  that  the  results  arc  u(  the 

1  highest  interest.  A  brief  account  of  this  aurora,  by  M.  A. 
Veeder,  will  be  fouod  in  the  BulUti*  if  th*  /ftw  Englamt 
Wcatktr  SfViet  for  tbe  mmih  of  Aagost  (No,  18),  from  which 

I  we  gather  the  Mlowtng  Ciw  notea  >-WIth  Kfard  to  the  places 
of  visibilitjr  and  invliibllltv,  tt  may  be  mcMhmediiihat  iu  abaeace 
was  verified  vp  to  mida^nt  hi  tfo*m  Scothu  la  New  EaglaiHl 
it  was  observed  at  a  few  attlloot,  of  short  duration,  and  not  at 
all  coaspieuoos.  Towarda  New  York  it  was  a  fine  display,  vcA 
tasted  all  night,  and  was  seen  as  far  south  as  Washington  at  this 
longitude,  while  it  was  defined  as  a  fine  red  aurora  at  Salt  Lake 
city,  and  wtss  se^n  as  far  south  as  the  Lick  Observatory,  at  both 
of  which  places  this  phenomenon  is  very  rare.  A  special  feature 
of  this  aurora  was  the  "  fotmttion  of  a  narrow  hand  having  a;; 
east  and  west  diteciioii,  and  pas-<!iiij  just  south  of  the  zenith." 
Ttiis  wa>  seen  in  New  EnKl'id,  the  neighbourhood  of  Lake 
Ontario,  and  occasionally  in  .M ichigan,  Wisconsin,  and  Iowa.  .\n 
URUsutl  foiiiiation  lecorded  waslhatofan  auroral  curtain  with  a 
clearly  defined  lower  mar^j'n.  The  twenty-seventh  day  interval 
coinciQing  thus  smh  a  >ynodic  revolution  of  the  sun,  shows, 
as  M.  Veeder  says,  that  whatever  it  is  in  the  sun  that  origin- 
ates as  aurora  can  have  this  efiiect  only  when  it  lias  reached 
a  ccclala  poaaiion  relatitre  to  the  cuth,  and,  further,  that 
"tha  elMt  mast  proceed  from  iht  eaatem  limb."  That  i« 
ccnaiK  oaica  of  laige  sonapits  aaraiat  cAeta  alghl  ptocaiid 
from  iha  cealral  meridiaa  01  the  nu  at  seen  from  the  taith, 
M.  Veeder  freely  admlla:  bat  h«  add*  that. mtit  AwlhersHiiiy 

'  has  been  made,  this  qucsiioB  canDol  asjel  be  said  to  be  aatit- 

'  factorily  answered. 

'     Nkw  Variable  Si  ars  jh  CYCNtJS,— A  oomBwaicatioa  lo 
:  tbe  A^rmiwtmktm  JMttirkitm,  No^  1I9I«  bjr  Hctr  Fr. 
Delcbmtillcr,  huforon  us  of  two  new  vuisite  iiart  >a  ihe  eoO' 
(tdlalioo  ol  CygBtia.  Their  positions  are  leapedimly 

b.    W.     s.  o  , 

19  S  a?  +  49  24  »  ( 

JO  6  34      47  aj'o  i  " 
The  fiiil  cl  these  Aaia  has  aiasge  «i  oaeaBdahatrmagniiadast 
while  ibe  aeoood  «arin  from  7|  to  the  oiDth  magaitade. 

A&tronomicalWorks  (.\ntiq. ).— We  have  received  the 
catalogue  of  1 1  err  Oswald  Weigel's  Anti<|aahum  in  Lci|Mig, 
which  IS  devoted  simply  to  woriia  OR  aalfOMNnv  (astraneiwcal 
geography  and  geodecy ).  Ifldaded  alio  k  the  Uhraiy  of  Piof. 
C.  Feaniler,  of  Cbtistiaaia;  to  that  oar  laadcia  majr  be  SMathai 
then  aie  bow  some  faBponanI  woiki  for  sate. 
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GEOGRAPHICAL  NOTES. 

NuKWCGiAiT  Wefprite  In*  led  to  ihc  fiiiiog-ottt  of  a  steamer, 
renamecl  the  Antaicic,  for  n  wbalini;  voyage  to  the  Ant- 
arctic Sen  iMuih  of  New  Zealand,  where  Ross  attained  hit 
hiftbett  *outh  latitude  in  The  .■Utlantic  ha«  already 

Miled,  bul  will  touih  at  an  Australian  port  (o  Complete  pre- 
para'ion.«.  It  is  understood  thM  ilKxe  00  boud  will  endeavour 
to  make  a^  complete  meteoratogictl  olMeivatiOBC  U  poislble 
throughout  the  voy«gc. 

A  Tri.KnKAW  from  Sui  Franci5Ci\  dated  Ocicber  3,  states 
that  ihc  American  $leam-whaler  Nta'fi/tt,  one  .>f  the  fleet  work- 
ing north  of  the  Arctic  coast  of  America,  which  pawed  last 
winter  at  IIer^chell  Ulan-l  (long.  IJ'/ W.  m  ir  the  mouth  of 
the  Mackenzie),  kucceedetl  this  summer  iri  Nictmin;;  'hniii(;h  an 
almost  open  ica  in  S4°  N.  Nn  tietaiis  nrr  L:;''rn,  .iml  until  the 
olj»crval!iicis  f<jr  l:itiii:iic  have  litcn  cnlitally  c.\aininctl  it  IS 
necessary  10  receive  an  opinion  as  ti>  ihe  l.nitiuli-  roily  arained. 
The  farthest  north  point*,  reachc-d  thrnii,jli  Sninh  Soim  !,  are 
Sj  '  to'  bv  Matkham,  and  Sj  24'  by  Loikwood.    If  the  report 

oitcc',  >hc  .V.n>/[>r/ got  MMily  filly  iiiii«t liutlKr aOTth IMn 
atiy preifiou*  expedition, 

Mr.  F.  (J.  J*'  i.s  -s,  who  ia  travelling  in  the  V.ilmal  penin- 
sula, reports  th  u  I'r.  N.in  -'-ii  itH  t\d'.  finally  leave  Vugor  Strait 
until  Au|{Utl  JO,  ,1k-  ice  in  llir  Kara  Sfa  Uirtiing out  to  he  much 
worse  thin  w:i-i  ex);:  rrci!.  I'li^  c  uiditu.'r.s  irni-t  have  improved 
sluiflly  nf'.LT'A'nrK-,  )i  '^cvcr,  .n>  a  tcif^rai])  frvnii  I'tU':  ''.irg 
aniKiunCti  the  &ale  anivMi  to  tlio  VcncH-:  of  ifii:  i<u9&ian  vessels 
which  left  Dumbarton  with  railway  m  iu  rji!  on  July  29.  The 
dale  of  arrival  is  not  mentioned,  but  the  fact  proves  that  ihe 
fram  would  have  no  difficulty  in  getting  cast  as  far  as  Ihe 
Y«MMi,  at  any  rate,  and  a»  sIk  is  not  rep«rt(d  by  (he  Htissian 
TeMcb,  the  WM  ptotebly  fttr  bejtigiHl  ilat  tiwt  befora  ibey 
■rrheo. 

I'K  I  iCyio  publishes  in  lhey4>«ri»a/ fl/  iht  Cifl.'fi;t  <  r' s.  i,ui  ■, 
IiUjieiial  University,  Japan,  a  detailed  description  ul  the  --iir- 
facc  changes  accompanying  the  gicir  carilu^aake  .  f  ks  ji, 
illusltAte'l  1>y  sketch  maps  and  photogrjt)>litc  views  uf  the  gicai 
Clult,  foriy  miles  long,  which  was  formed  in  the  valley  of  Neo. 
On  one  si^e  of  ibis  uuilt  the  gtuoad  has  subsided  in  places  for 
DCtiljr  iweniy  feat,  and  ba>  hIm  been  displaetd  kwiaoatally. 
The  rasvU,  apait  Trom  ibe  dcsirodion  of  tmnm  and  buildings, 
has  b< en  to  considerably  modify  the  pbyiieal  geography  of  an 
extensive  area,  changing  ibe  MmM  «f  atrcaait  and  their  rate  of 
flow,  forming  (wampn.  and  ia  numy  waytaccdcniUiig  the  gcotkr 
pnccascs  of  lurfaee  cbaaft  hf  eracion. 

Mk.  CLtMCMs  R.  MAkKKAM,  PmidcBl  of  Ibe  Rsyal 
Geographical  Society,  bai  tUtycar  been  loviiad  lo  delh«r  ibe 
opening  |eetiw«.at  Ibe  three  provincial  Gcograpbidil  Sodeliet. 
He  opened  ibe  mmumi  of  the  Tyneside  Geograpbieal  Sodely  at 

Newcastle,  by  a  lecture  on  i'eru,  on  the  6  h  ;  that  of  the  Liver> 
pool  Geographical  Society,  by  an  address  on  the  Polar  Regions, 
on  the  loth  ;  and  that  of  the  Manchester  Geographical  Society 
on  the  lllh,  when  his  subject  was  Central  Asia  with  special 
reference  10  trade  routes.  The  interest  taken  in  the  younger 
societies  by  ibe  Royal  Geographical  Society  is  sure  to  lOescMc 
their  popa*arily  and  osefalDesa  in  ibeir  own  localties. 


PrOLOaV  A  /   THE  HRITISH  ASSOC/ATfnx 

{  ^>  'rtuit^.i>  the  addcett  of  ihe  President  was  for  Mvcial 
reasons  postponed  till  12.  jO,  and  the  woik  of  ibe  section 
was  opened  by  the  Chairman  (Sir  WOUam  Flower)  with  a  sym- 

Saiheiie  raferenc*  to  Ibe  leecM  andden  death  of  Mr.  George 
irook,  whowastohMebcraoneof  tbe  MCitlaife*  nttbti  meei- 
ing.  Apaperwas  iboB  rend  by  Or.  David  Sharp,  on  the  toolftgy 
of  the  S  indwich  Itfauidl.  Tbi*  wat  followed  by  the  report  of 
Prof.  Newton'^  comotilleeon  the  present  stale  of  our  knowledge 
of  the  zoology  of  the  Sandwkh  Island*.  The  committee  have 
obtained  va'uable  lesnhe  in  several  deparlrornls  of  zoology,  and 
niiife  especially  in  entomology.  The  cor.signmeols  received 
during  (he  year  from  ihfir  ci  Mcc'or  may  de  toughly  etlimated 
at  neaily  150  birdt'-skin-,  ;coo  ln^cL^s,  iloj  slull-,  .r  ndlection 
of  spider^  in  fpnit,  i<,f;cihrt  wr.li  ^unir  ctiisiacean',  worms  and 
myiiaf"  .;^.  i  he  mijioiLanTf  ar.il  uiucr.cy  of  the  woik  carried 
on  was  testified  to  by  Sir  Wiiii.mi  Ht^wir,  Prof.  Newton,  Or. 
Ilichaon,  and  othett.  The  r^  poit  oi  the  wmniuct dealing witH 
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observations  on  t)ir  rTiigra'.ioii<,  uf  liiriU  at  lighthouses  wax  tlten 
read  by  i  r  'f.  N\  ivior..  This  commatcc  have  made  progreaa 
with  the  systematic  tabulation  of  theii  sUlUtics,  and  are  now 
commencing  to  fill  up  the  schedules  for  their  final  report.  The 
sixth  report  of  the  committee  investigating  the  zoolc^y  and 
botany  «f  th*  West  India  Islands  shows  that  tlK  CMHailtne 
bne  Dccn  dUeBy  engaged  during  the  past  year  in  tMOthing  otn 
the  great  iatiea  of  apecineai  secnied  fram  the  We&i  Indian 
region'  1^  means  of  the  eollectora.  Papen  on  the  bird<,  on  t  he 
myriapods,  scorptOBF,  padinnipi,  peitMMn*,  and  the  parasitic 
bymenoptera,  ha«t  iiCCII  pIthQiBed,  and  investigations  on  other 
groups  of  iniccis  are  now  proceeding.  Collections  of  varioas 
groups  of  Cryptogams  have  also  been  made,  are  now  being 
wo:kci!  nut,  anr!  arc  pTovini;  to  comprise  many  new  «pecies. 
I'.hc  j::iiiiiiic(!  |irii[i  )■.(.■  lo  i>\ amine  next  the  i'llana  of  Maikjatita, 
the  natural  history  of  wh  ch  i«  wholly  unexplored.  An  im- 
portant note  on  the  dbcov^ry  of  /  t  'n>tt\foi  remains  in  Australia, 
'  by  Prof.  Slirtirijj,  was  rea  l  l  y  Tiof.  Newton.  The  new  mate- 
rial ne  w  fiiunil  ha»  aiMc  i  uar  knowledge  of  the  structure  of 
this  rcmatkalilc  j^inaulk  ii>ar>uj»ial,  esjieciallv  if!  refjard  to  it» 
limbs  and  feet. 

The  presideniial  address  (ite  Nai  ui,k,  p.  490),  iit  the  absence 
I  of  Canon  Tristram  from  illnes<,  was  read  in  the  afiernooo  bjr 
,  Sir  Wil'iain  Flower;  and  the  vote  of  thanks  was  prai>os«d  by 

Piof,  Newloo  and  Prof.  Biudon  Sanderson. 
!  The  teeiion  opened  on  Friday  wiih  a  physiological  discussion 
on  the  pt9aleo*chemicat  and  viialisiie  theories  of  life.  The 
diteuialon  waa  opened  by  Dr.  J.  S.  Ifaldane,  of  Oslbrd,  who, 
starling  from  the  bet  toat  about  the  middle  of  the  oeniniy 
physical  and  cheodcal  tbeoriet  to  eaplain  the  peculiar  proprrtie* 
of  living  organisms  were  completely  subsiituttd  for  the  ira- 
■  ditional  vitalistic  theories,  proceeded  to  inquire  how  far  thia 
'  substitution  tiat  been  justified  by  the  results  of  subsequent  in- 
vestigation. He  argaed  that  at  evidet>ce  has  accumulated  the 
fnittire  has  liecome  more  and  more  manifest  of  the  attempts  to 
!>|>eciry  (>hy!>ical  ami  chemical  factors  fioin  which  vital  propcr- 
ijci  may  'ic  liciUiccd.  This  argument  he  baicd  on  the  fac!« 
rtlitirn;  lo  ccll-foiniation,  nuliilion,  hi-al  iiti.'ilaction,  ihc  .-1-1:10 
tion  and  absorption  of  solids,  liqsii  l^,  .an^l  L;.i^f'',  aii.l  to  01  her 
phv,itil<i,;ical  processes.  He  then  LMtieav..  ureJ  lo  si  -iw  tha'  the 
old  vitalistic  theories  were  not  nint  c ^l>^t,•^^.!lni  of  .he  negative 
faclthat  phyMii'ii.Kis'  ■  ore  face  lo  f.itc  wiih  a  lat^e  te>ii|«om  e>f 
unexplained  f.icu,  but  couuiluicti  real  wuiking  hvpiithcscs, 
whicn  summarised  the  peculiarities  of  living  organisms,  and 
indicated  fiuitful  lines  of  inquiry.  In  conclusion  he  maintained 
thai  the  (ovmar  crude  beliefs  as  to  tbs  exiitenoe  of  «  nataial  or 
inunnlciial  **?iul  piiociplr,"  formed  an  caiential  |Mit  of  n 
vitalhtio  theory  of  life. 

The  ChainnMl  (Mr.  Langley],  in  inehing  diacnssioo,  wid 
Ilut  the  problems  of  life  had  been  iboaght  to  be  physical  and 
chemical  questions,  and  the  mistake  bad  been  that  they  had 
been  thought  to  be  ca.sy  questions.  Poaaibly  the  fact  wai  thai 
the  unexplained  residue  appertained  to  mart  complex  dbealstry 
and  physics  than  we  know  at  present. 

Prof.  Cleland  said  that  the  old  vitalism  was  dead,  but  that 
there  was  a  new  viialitm  which  must  be  upported.  To  him 
there  ai  i  caret',  lo  ht;  sonielhiflg  in  life  in  adattioB  to  the  aere 

la«'5  ul  <i(  .vi  Tiai  ler. 

I'ri)',  Hiii<ii>n  Samierson  Mi<i  ih  it  ihe  teal  chari;;e  ihal  !r>f>k 
place  about  1S40  was  nul  a  chantje  uf  iloctriiie  liiil  a  th«n);e  i>f 
method.  It  was  then  seen  that  the  i»n)y  way  :q  invcsti^ale  ihe 
ohenomcna  of  iUc  vti^  h\  J'rij4;t5vt:^  « li;i.h  ihty  utnitrslOoU,  >ucb 
as  ih  ise  of  cheraislry  and  physics.  .\  ^^reat  number  of  easy  ques- 
tiuns  had^ince  t  een  st  Itlcd,  Mn\  the  diiliuult  ones  appeared  now 
all  the  greater  because  We  had  come  nearer  tO  thcak  Ptofl. 
,  Scharer,  Alleo,  He ger,  Hartog,  Hohr.  and  Or.  Wallet  alao toob 
,  part  in  t  he  dilcnasina.  i  n  hu  reply  Dr.  HaMnnn  innintiiTd  ihit 
physiologist*  b«d  always  employed  nwtboda  of  ebwrvaUoahaicd 
on  pbyaica  and  cheaiilry.  Tbe  change  tl  the  middle  of  ibtt 
cemnry  teemed  to  bha  lo  be  a  change  in  working  hypoiheie* 
rather  than  in  melbodi. 

The  Chairman,  in«loiag  the  discin.ioo,  said  that  duiing  the 
first  half  of  the  century  there  had  b«en  a  lamcntaLl*  abaeBce  of 
results,  mainly  owing  to  the  fact  that  the  whole  pcwctaa  of 
research  was  govcmcii  In  the  viiaD^tic  theory. 

A  l<aper  liy  Dr.  .\,  K.  Wallair,  nn  rtialforroation  from  prcna  a 
infiiiL-nce  "U  the  mother,  was    iliibtrated  liy  tihn'.fnjiaph*  ol  a 
remarkable  case  <if  a  chthi  I'lytiiwiih  i;i  mi,ie:  led  .irui  some 
j  months  after  ihe  muti>cr  bad  been  eogagcel  in  dressing  ihe 
j  i«wid  of  n  spmeknrper  who  bad  hod  his  am  nmpmnud. 
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In  the  «(tenioon  the  section  divid<-<i  into  the  two  depirtm^nt*  I 
of  Physiology  and  Zoology.  In  the  1  inner,  the Tollowin^'  iiaptrs 
were  read  :— (t^  On  the  f!i;;c«ti?e  feiraenlsof  a  l«r»e  Protoioon, 
by  Prof.  M«rcu<  H  ir'n^;  .\nA  A.i;;usta»  E.  Dixon     The  «uthor» 
exDirimenteil  wnh  about  2000  large  indi»i  iuvNol  Pihmyja  , 
f^tJHStris,  nnl  foimd  that  the  wa'ury  txiract  lisilM.iiyst'>  ^I;uch 
piHle  in  aneatrat  »u!u!ion,  anl  converts  the  s'jrch  ripidly  into  ' 
erylhro-dexirii,  h»<  no  action  on  lhymoli»e.l  n      ir.  two  day«, 
liquefies  fibrin  rapidly  in  presence  of  dilute  aciiis,  only  attack* 
fibrin  very  slowly  and  partially  ID  nealml  >olrition,  and  indol 
and  ^kitol  are  not  formed.    {2)  On  the  elltct  of  the  atimaialioa 
at  the  vagui  00  diwBgacement  of  gases  in  the  twim-Uidiicr  of 
Ihhc*,  by  Dr.  Clwhiiaiklkilir  (Copenhagen).   Tliit  iliowcd  that 
the  sir  tecreied  in  the  bladder  i*  lately  c^mp<Med  of  oiygen. 
Tbe  paper  wm  llliulfated  \xf  tablet  inowing  the  increase  in  the 

G'iportion  of  oxygen  at  stated  timea  djrin;;  the  refilling  of  the 
adder  after  puncture.    (3)  On  a  method  of  recording  the  heart 
«0«ind«,  by  Prof.  W.  Einlhoven.    (4>  On  rfrvi-  >Miiulntion,  by 
Prof.  F.  Gotch.    The  an'hor  find*  that  with  ihp  in  1  action  cur- 
rent he  obla'ned  excil.^'iun  of  the  nerve  of  a  frog  at  a  low  tem- 
|<er.iture  which  disappr.i-ed  at  a  higher  temperature,  while  with 
the  discharge  of  a  comlen^fr  the  rp?ult  wa';  Ihr  rcvers:  of  that, 
lie  also  fnund  :<  si  iiilir  ..iffcreiiLr-  ifi  .\ciii>n  in  ngjrd  to  the  ! 
pawaje  (if  ilic  imjjulie  »l  >wn  the  ncrvf  in  ihc  r«o  cnit-s.   There-  ' 
fore  he  cniics  to  the  conclusi  >n  that  the  impuU?  'i'aricd  in  the 
nerve  \%  -.cirnrwliit  rfiff.-rcri*  in  the  two  t  . -•  .<:.,     l      (  in  (.-^  igue 
nerves,  I'V  I'r;.)   ^cli.iifr     6  I  >.i  C.il  Timet ry,  by  )  >r.  A.Waller.  1 
This  appUei!  ::iuit;  j  .uliculiriy  to  Uic  Ictiiptrilure  difference  of 
the  bxiy  under  varying  conditions  of  the  surrounding  mediam. 
(7)  The  report  of  the  committee  on  the  phyaiological  action  of 
the  inhalatiOD  of  OJtygeo  in  asphyxia.    The  results  are  ac  fol- 
loirti— {!)  Iq  (be  caw  of  aiphyxiated  rabbita.  oxygen  it  of  no 
greater  aervke  Ikaa  air ;  (3)  pure  oxyges  when  inhaled  hy  a 
neattbjp  aao  f  tt  li«e  nfaiaict  proJneea  ao  eKiet  oa  the  reapira- 
tiOB  or  pul  e;  (3)  oxygen  produces  no  effect  apon  a  patient 
•ttRermg  f  om  cardiac  dyspncei, either  on  respiration  or  on  puNe  ; 
(4) an  animil  can  b*  kept  for  a  long  time  in  a  chamber  confa'n 
loj  50  per  cen',  of  ca-bonic  acid  without  maiculnr  colla;>se, 
provided  a  g-n  le  sirtan  of  a;r  or  oxygen  be  allowed  to  play 
(iprin  noviriln. 

In  ihf  /  .Al.v.'ical  Department  the  follo»ini»  paper«  were 
read  :--tl)  K-'io-!  of  the  commiltre  appoinlod  10  cx|ilorc  the 
region  ni  rhc  In^h  S?a  lying  aronnrl  the  I  .!<■  of  \!an  The 
c 'iiirtiitler  li.ivr  conducleil  eight  drclginj;  cxpcdi-ion',  mo»t  of 
tlicm  lAstin^  for  -rvcral  days;  nhoul  1,000  '.)>ecie',  <il'  marine 
animals  \  \>-<r.\  cnllccled  and  Identified,  of  lhe>e  llli^'y-L■:^;llt 
are  Jiew  rccoids  10  the  B-itish  faaoa,  214  arc  new  iii  ihcHnttict, 
and  seventeen  are  new  t"  science  I'mf  Iletilm.m  ^t^ivo  .-i 
general  account  of  the  expcditinns  and  \hc  rci>uUi  aiumed, 
while  Mr.  A.  O.  Wallter.  Mr.  1.  C.  Thompson.  Mr.  Stebbing, 
-and  Prof.  Braiy  gave  laore  detailed  account*  of  luccial  groups 
«f  Cmataefl*.  (a)  Report  of  the  coanniitee  on  a  deeMea  low- 
ott.  (3)  0;i  lajiiiiiiMtoi{n>Mi  Cephalopoda,  by  W.  E.  Hajtle. 
ThcM  minute  light- pnaoeiag  organ*  are  •eattered  over  the 
general  intcgtiment  in  certain  ipectei.  (4^^  On  the  origin  of 
Onaoie  colour,  by  K.  T.  Motl.  This  was  to  show  that  the 
celJBn  in  going  from  stem  to  blossom  indicate  a  decrease  in  the 
amoant  ol  light  aTMorlied,  and  the  author  contends  that  the 
amount  of  reflected  light  increases  as  the  plant  attains  maturitpr. 
'5^  On  th.-  roois  ol  Lttma,  and  the  reveriing  of  the  fronds  in 
l.emnit  minor,  by  Miss  Nina  F.  Layard,  who  showed  that  in 
dry  seasons,  when  ihe  frontU  dried  up,  the  root-cap  wnulrl  act  ns 
a  protector  for  th-  t^'niltr  celli  of  the  root.  Mut  Liy.ird 
accounted  fi»r  the  observed  reversal  of  the  fronds  as  ca'es  where 
a  griiwi))  h.i  1  covered  the  up,>er  surface,  and  the  fronde  had 
volve«l  ia  ur  ier  tn  expofe  a  better  surface  to  the  air. 

The  seL'ion  met  on  Sa-ur<iay  forenoon,  when  the  followint; 
papert,  chiefly  botanical,  wrre  taken  : — 'I)  Report  of  the  com- 
miltee  on  the  ICKidalive  in-otectionof  wild  birds' eggs.  This 
wai  read  by  Dr.  Vachell,  and  lupponed  by  Prof.  Newton,  who 
ttiged  the  necessity  of  makfaif  iMwen- to  the adtool boy  which 
Wrds  eggs  ought  to  be  protected.  (*t  Oa  (he  Miotogy  and  life- 
blaoqr  of  *Bm*  vwcial  eellt  and  their  Inhahitanti,  b^  C.  B. 
ItothM.  Tbe  anther  ineed  oM  the  lireJiiatoiy  of  eerlalo 
typical  B»Hs,  thw  of  Cyiifi  kalian,  Tenti  Irrminalu,  and  1 
fiKH'Milm  aptera  lieing  specially  <lealt  with.  He  gave  a  scries  of  I 
facts  potitive  and  negative,  which  point  to  the  action  of  the 
embryo,  and  not  to  the  de|iotit  ol  a  special  vnus  hy  the  pireni 
Cyniptt  as  the  direct  and  nccetniy  ogeot  in  (he  prodnotion  of 
the  gall.  He  therefore  discaidt  the  bypotherit  of  a  ipecilic  virui 
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deposited  hyth?  parent,  and  attributes  the  genesis  and  metamor  • 
i^hoses  (il  the  i;all  to  the  activilien  of  the  living  embryos  com- 
!iini-ii  wi  h  the  normal  forces  of  the  plant.  (3)  Report  of  the 
Coniniittcc  on  ;he  li  itanical  Lahoralury  at  Peradeniya,  Ceylon, 
where  a  good  deal  of  the  apparatus  requires  to  be  renewed.  (4) 
Onsonie  new  feats-es  uf  nuclear  dividon,  by  Prof.  J.  H.  Farmer. 
This  paper,  illaitratrd  by  niicrophf>!«>^taph!«,  inclniled  some  new 
rc-ub^  d:  re^e.irche-i  on  the  cen!roL;<'mes anti  tl.e  beh.iviour  oflhe 
achroQiAUc  sjiindlc.  ,5)  Vanatiua!>  lecuuaay  lu  Irifoltum 
praUnit  and  its  varietiea,  and  7'ri/oiium  nuJiiim.  by  \V. 
WiUon.  Thi<  paper  detailed  aome  olMervalions  made  as  to 
varieties  of  clover,  contraitMlff  them  with  hybrids  as  regard's 
fertility.  (6)  Lime  lalls  la  lelatioit  toiome  physiological  pro- 
cesaet  in  the  plant,  by  Dr.  J.  Clark.  Tbe  action  of  limeaaUs 
may  modify  the  effect  of  low  temperatuiei  is  leed  germlnalloB. 
The  author  had  succeeded  in  finding  tiBacHlus  which  is  capable 
of  breaking  up  the  calcium  oxalate, which  is  at  one  time  precipi- 
tated in  the  plant.  (7)  On  the  cortex  of  Tmtnf'ttris  laimeii^i;, 
by  R.  J,  Harvey  Gibson.  This  gives  an  account  of  the  histology 
of  the  cotten  ofihe  stem.wiih  s|  ccia!  reference  to  the  origin  and 
nature  of  ihc  "  brown  deposit  "  seen  111  tbe  cells. 

On  M  >nday  a  joint  meetisc  with  Section  C  teai  arranged, 
when  a  di^co^sion  OB  " Conl  Rcefa  "  oniopcudbyPiof.  W.  J. 

Ffof  .S  .1II.1S  said  that  tlie  pro^ileni  bef  ire  tlie  Seclioii.  w,v  'o 
explain  the  presence  of  lar(;e  ^;rou|is  of  atolls  :n  tlic  '.ieci"  ojf.'.n, 
every  dIoU  in  s.otiie  of  the  ;j-riups,  .^ave  fur  the  Umi  pih  d  sip  by 
the  breaWeib.  rising  just  up  lu  the  level  ol  llic  sea.  The  tAT 
fundamental  dilhculliet  which  had  to  be  met  were  'he  t  xistence 
of  a  liubEoarine  bank  and  Ihe  presence  of  a  lagotin,  wh  c  h  sonic- 
times  attained  a  depth  of  60  falhomt  or  more.  Volcanoes  had 
once  been  uippoied  to  fureish  by  their  cones  the  bank,  and  by 
their  crateta  the  tacooat,  Poanny  aooielBdividaal  aioUa  might 
be  explaiBod  to  this  way,  bat  not  whole  gronpa.  Chamimo, 
poatnlatiaf  a  rabmarioe  hank,  aocounied  for  the  lagoon  by  the 
fact  that  eotnit  grow  bateit  in  the  wash  of  the  surf.  In  this  way 
a  lagoon  9  or  10  fathoms  in  depth  might  bo  formed,  .ind  some 
of  the  Florida  reefs  might  be  So  explairwd.  Dr.Mniray  accoantod 
for  submarine  bank>  by  the  precipitation  of  organic  s-diroeni  on 
volcanic  canes,  and  for  (he  lagoon  by  an  explanation  similar  lo 
Chamisso'ii,  which  he  vupplemented  by  snppo?ing  that  the  cen- 
tral part  of  the  ihi.'al  wab  removed  by  5  ilu'i  111.  There  wa.s, 
however,  noevjden.c  that  lau  unis  were  deepened  by  solution, 
and  much  opposed  to  i'.  I  lepositton,  and  not  solution,  occurred 
in  the  lsf»nf>n,  and  \n  lonj  as  an  atoll  remained  slaiionsry  the 
l.i\;oon  'ended  to  la-Cf>Bc  filled  up. 

IJ.irwiii,  insle.id  of  nK^etinp  Mch  diiliculty  by  a  separate  as- 
s  imptifin,  pr(.|ioicd  a  theury  ish  1  h.  by  a  sK'.^le  assumplioii,  in 
iueSI  very  prai>*bic,  accounted  fu:  ali  ihc  Utti.  Ooc  of  ihe 
gravest  objections  to  Darwin's  view  had  been  the  apparent  ab- 
sence of  coral  reeft  rciembltotf  atolla  in  ancient  systems  of 
rocha,  -  That  bad  been  rcmowed  by  the  labours  of  geokgiate, 
who  waiaable  to  point  to  aloH'llkc  fi  neaioDei,  from  400  to  fco 
fathom*  la  thic«aem,  la  the  TVnd,  the  Eaitctit  Alps,  and  elae- 
whera.  EtevMi  m  Imd  reeentfy  aHeeted  some  existing  atolls,  as 
might  naturally  be  expected  in  aittmitahle  area,  lliat  fringing 
reels,  barrier  reefs,  and  atolls  should  occur  together  in  a  single 
area  proved,  when  the  fact*  were  examined  in  detail,  to  furniih 
a  striking  confirmation  of  the  theory,  since  these  dl^reni  kinds 
of  reefs  were  not  confusedly  intermingled,  but  arranged  along 
lines  which  showed  a  progressive  eriai-ne  from  elevation  at  one 
end  to  sulwiflence  at  the  other-  '1  he  .-irr,in;^ement  r>f  ainlh  in 
linear  series,  curving  in  the  r'acdic.  .ind  slraij^ht  in  the  Indian 
(Joean,  was  in  arcardnnee  »ilti  the  nulUoes  ot  Uie  iurrounaing 
conlinetit»,  and  pointed  lo  dee p  bcatcd  stmciure  in  the  earth's 
eruil.  Mo«t  reniarkabde  in  connection  with  this  was  the  fact 
•hat  indiviitual  atnli-s  were  eloiij^rrd  in  the  same  direction  a.s 
the  group  of  whith  ihey  foimcd  a.  pari.  This  was  readily  ex- 
plicable on  Darwin's  theory,  but  not  by  the  .supposition  that  the 
elongation  was  determined  by  oceanic  currents,  since  these  cot 
the  atolls  in  trarioo*  ditedioas,  not  correlated  irllh  that  of  Ihetr 
longest  diameter.  Farther,  thie  areas  In  irbiek  anhtsdeBca  had 
oecarrcd  teere  in  many  cases  jost  those  where  gcoiogista  had 
reason  for  sapposiog  that  land  had  existed  la  iccaodan  timet. 
Particularly  was  this  true  of  the  Indtia  Ocaan«  aOom  irUehi-as 
Neil  naytr  had  shown,  a  great  tract  of  land  had  probabiy  ex 
tended  in  the  Jurassic  period. 

Dr.  Mickson  ( Section  D)  said  that  he  agreed  with  Prof.  Sollas 
in  thinking  that  the  Darwinian  hypothesis  was  both  cirar  and 
beaatifiil,  Ml  that  that  was  abottt  the  only  poiat  ia  arhkh  he 
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found  himsetf  in  agreemeat  with  the  opener  of  the  debate.  In 
his  opinion  It  leemed  to  be  quite  pouible  that  some  harrier  reefs 
Md  atolii  had  been  formed  during  lubiidence  of  the  land  bat 
in  the  majoritjr  of  cases  there  wa»  very  j;ood  evidence  of  recent 
elevation,  and  the  Darwinian  hjrpothesi*  would  not  hold  good. 
Contrary  to  the  statements  that  are  usually  made,  the  outer  edge 
of  the  reef  !•;  <e!finm,  if  ever,  precipitou*,  and  the  evidence  tenrls 
til  s*iow  that  in  mml  cases  tlic  reefs  are  growing  seawarJ^  on  tlic 
tatus  of  their  own  tiebrti.  There  is  a  great  difference  of  opinion 
»mong*l  geologist*  as  to  the  origin  of  ihc  rJulomitct.  and  there 
IS  no  evidence  of  any  fossil  coral  reef  more  than  a  few  hundred 
!eri  in  thickness.  lii  cmclusinn  l)r  i  1  ic'^von  utifrii  ii(i<in  the 
combined  bet.tiuoj>  the  imporiance  of  initialing  some  investi- 
gations upon  the  cautM  i«KMatiiiK  the  gTOirUi  aad  deftcucUon 
of  living  coral  reefs. 

Dr.  Kothpletz  (Mimie}))  criiicited  the  dUgtams  and  ex- 
pUoalion  given  by  Prof.  SoUm  of  the  toppoiea  cnr»l  reef*  of 
ilie  DohmmcB.  He  did  aot  CMwidcc  tlim  to  be  cocal  k«A. 


Hr.  Gnhcn  BomtiM  «iiate«d  Wvidf  to  »  Wm  crilicisnn  of 
Pmf  Sottas.  It  hed  hen  elated  that  reef-bailding  corals 
fli  uTi4it-d  best  where  the  bmlmrs  ere  heaviest  oo  the  edge  of 
the  reef.  Hi*  own  experience  was  that  at  these  rointt  only  a 
few  true  coiele  {fow,  and  that  the  garden*  of corel  desoibed  by 
Prof.  Sollas  were  only  lo  be  found  in  quieter  spots  where  the 
corals  were  sheltered  from  the  force  of  (he  breaker?,  but  bathed 
t>y  !»  cerjtle  and  uniform  cnrrent.  Photographs  of  lunnriant 
Lt.ii.il  bciJv  (lorc  out  this  .istrrlion.  Nor  diii  he  agret-  with  '.he 
litaitmcnt  that  the  rocks  of  which  atoiU  were  composed  wns 
formed  liy  tiiavses  of  coral  flung  over  the  edge  of  the  reef  by  the 
waves.  Dr.  C>uppy  had  shown  lhat  the  tarep  mi«se»  torn  oif 
at  the  edge  of  the  reef  tended  rather  In  rull  dowti  the  seawar.l 
f.ice  "f  the  reef,  and  lo  form  «  lalui  slope.  I:  had  been  >aid  tliai 
soundings  of  lagoons  invariably  <>howed  a  rillin^j  ap  and  shallow- 
ing of  the  lagoon.  On  what  evidence  did  this  assertion  rest  ? 
PrabeUv  BO  etoll  bad  been  so  thorooghly  surveyed  as  the  one 
with  which  the  speaker  wa«  penoaaflr  acquainted^  Diego 
Garcie.  He  hod  very  carefully  oompened  ibe  eondian  ineilie 
hy  Captain  Moresby  in  1837  with  tboee  OHda  hjr  II.U.S. 
HtmUtr\xk  1&85,  and  found  that  ia  every  case  Uw  amadillft 
were  necriy  identical,  with  the  exceptioa  of  a  few  diasnel*  in 
which,  on  the  whole,  the  Kamblir  louodiaga  tllOWed  gtealer 
dr{>ih.i.  Afui  referring  to  Scraper's  diseo*cry,  ia  IIm  Pelew 
litands,  of  atolls,  barrier  reefs,  fringing  reef*,  and  recent 
elevated  reefs,  all  found  in  tbe  same  area,  ibe  speaker  showed 
that  the  information  just  given  hy  Prof.  Roihpleit  fully  cono- 
liorated  the  a^tertions  made  over  and  over  again  by  Murray  and 
Aga'ssir,  th«t  (he  upward  growth  ofxabmartne  banlc*  was  largely 
due,  not  ti>  ciiral  ijrowth,  but  to  the  acctimulniion  of  the  cal- 
caicous  ■.kclitniis  of  moliuvca  nii.l  echinodcrms  on  (hose  hank«. 
Fin»ll),  hcpointed  out  that  wliilc  Prof  Sollas  lia.i  teviveO  the  old 
iheoiies  uf  a  Lemoria  and  an  .\ilanii«,  and  hail  used  the  exist- 
ence of  the  coral  iilamls  of  the  ladian  Ocean  as  evidence  of  a 
previously  existing  t:oiititicQt,  he  bfidgivcficio  explanation  of  tbe 
net  that  the  tropical  region*  of  the  Atlantic  Ocean,  across  which 
the  old  Atlantis  was  supposed  to  have  stretched,  are  almost 
caiirdjr  destitute  of  coial  lematiiMk 

PraC  Bonney  replied  lo  aanc  of  Dt,  lUchtait'f  eriiician*. 
He  cited  Masamarha  aa  a  caM  oT  a  tieep  elope.  Helhoariit 
jedgatcnt  on  1  he  Doloodlict  nrnt  be  reserrcd.  He  allied.  Wat 
a  growing  reef  ever  found  deeper  than  twenty  five  faihoius?  for 
that  was  a  point  of  primary  im(>orlance. 

Sir  H.  Howorth  confined  himself  to  whether  coral  reefs  ate 
now  in  region*  of  upheaval  or  of  subsidence.  The  Pacific 
islands  con<>i''t  of  two  regions,  the  Sandwich  Island«,  which  are 
an  old  land  surface,  and  the  rest,  which  have  very  recently  risen 
friiiti  (be  sv.^,  nntl  '>>i  .ire  in  an  area  of  elevatioo, allhoBHh atollr. 
This  is  fa-al  to  1>.ir«'in'<  theory,  which  depfoda  OpWI  the 
coTf  laiion  o'  reef  binldmg  and  subsidence. 

Sicbiiin^:  poioted  out  that  a*  the  joung  coral  amm.iU 
rcji^ht  .settle  d'  wn  on  ritinp  or  linking  areaf  indifferently,  so 
reels  might  be  licijMn  on  eiihcr,  but  thai  only  lh.ise.,i)  an  area 
of  subsidence  would  be  under  fdvuuiatile  cuuditiuns  fur  growth, 
lie  also  stated  that  it  could  not  be  taid  that  all  naturalists  wh.i 
ha<i  recently  lived  on  coial  reefs  « ere  agreed,  as  Mr.  Saville 
Xdu  aadonod  Datwlai'a  view. 

Mr.  H.  O.  Farbca  MMad  that  in  the  K'^og  Uiaada  ia  the 
Indian  Ocean  h«  had  fomd  modMibiedeeidcBcaofdavatiiw, 
both  between  two  of  the  iileit,  and  aha  In  lh«  OHHtltaliaii  of 
Hursburgh  Island,  the  largest  of  the 
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Ptof.  Soils*  briefly  replied,  and  adhered  lo  bis  original 
conleniion. 

.Section  Dihen  took  the  following,  chiefly  luologic*!,  papers  ; 
— (1)  Kepoii  on  wi.tk  carried  on  at  the  Zoological  Sta'ion, 
Naples,  vir.  — <  *n  the  aciicti  of  coloured  lieht  on  assimilation, 
by  (".  C.  DunL-an,  ami  mi  ilic  far.c'mn  .in. I  correlation  of  the 
jtalli.-i!  organs  .  f  Opisihi  I  ranchiaia,  by  J.  Vt.  F.  Gilchrist.  (2) 
Report  on  woik  cairic.i  on  at  the  Biol.-gical  Station,  Plynioiu h, 
vu..  on  Turbeliari.!,  by  F.  \V.  Gamble  ;  on  decapod  larvae, 
by  C.  J.  Allen  ,  .im!  how  fishes  find  fooJ,  by  Gregg  Wilson,  (j) 
Kepori  on  the  ptoihic  ion  of  an  inli  x  jjenerum  et  specierum 
aoimalium.  (4)  On  -caU  aivi  wb.ile.  <-een  durirg  a  voyage 
lo  the  Aataiciic,  bv  VV.  b.  Bruce.  t5)  On  the  penguins  of  ine 
Aaiarciic,  by  C.  Donald.  (6)  On  the  development  of  lh« 
molar  teeth  uf  the  elephant,  with  remaik*  oa  deaiai  serica,  bjr 
Pro''.  Clcland,  who  exhiltiud  »  qiecinen  thawing  the  aaailar 
cooditioo. 

On  Tuesday  the  remalKing  papers  were  taken,  viz. (i)  Oo 
cylological  drffcrcocee  Hi  homologous  nrgant,  hy  Prof.  O. 
Gilson,  dealt  thufly  with  dilTerenc  s  in  nrphridia..  (a)  The 
lateral  canal  s)st(m  of  fi>hes,  hy  W.  E.  Coliinge,  showing  the 
modification  eflTcClid  by  this  s)stcn  i>i  tbe  crania'  elements  and 
nervous  system,  and  ihe  evidence  tite  MB  Oey  organ*  affijrd  of 
the  development  of  the  higher  sense  organsi.  (3)  On  the 
ovipotitur  of  the  cockroach,  by  Pritf.  I>enny.  This  shows  that 
the  ovipositor  (F|iresrn(s  (he  e'ghih  and  ninth  sterna,  while  the 
tvKi(uir>of  (;o[\apopii) sr5  are  dcvelopeti  in  C'nnection  with 
tbt^esicina.  .41  On  »  nr»  hutteifly,  by  Mr».  While,  ($)  On 
cci  l.iiii  gicg.vi  II  i.l;v,  a  11 J  ^  be  |kismI-1<-  coiiiii'i-i  uin  •  .1  allie  i  forms 
»i'b  lu>ue  clian^jcs  in  man,  i.y  Itr.  C  I!.  L'alile  and  Dr. 
J.  .Millar.  In  iliis  :inpi>il3nt  paper  the  air !i:.r^  lescribed  the 
ciwtujei  caused  in  tbe  ralibii  *  liver  by  C<K<t>iittm  itijorme,  and 
compared  them  -^  iih  ihe  changes  produced  in  glandular  organs 
by  cancer.  The  authors  gave  reiuons  for  believing  the  Ixidie* 
found  io  cancer  to  be  parasite*  allied  to  CcvdJittm.  (ttl  The 
wing*  of  Architopittyx  and  of  other  birds,  by  Dr.  C.  H.  Hani. 
The  aathor  irgAid*  the  two  large  digits  of  a  bird**  wins  aa 
IV.  and  V.  (7)  The  ttoicb  of  the  chloro(^hy]l  granule,  aaf  the 
chemical  processes  involved  in  its  diiaolniion  and  translocation, 
by  Horace  T.  Brown,  F.R.S.  The  aathor  (tave  an  arconnt  of 
the  woik  done  by  himself  and  Dr.  Morris  on  the  formation  of 
ftlarch  and  its  dissipation.  He  showed  that  cane  sug^r  was  the 
first  carbohydrate  recognisable  in  the  leaf,  and  that  the  starch, 
both  in  green  and  colourless  parts  of  the  plant,  ia  formed  from 
pre-cjtsltng  caibohydrates.  (8)  On  nuclear  siniciure«  in  the 
hyracnotnycetes,  by  H.  \X  aier.  The  author  finds,  m  co  ilra- 
diction  10  *  Kuacn's  re»uli»,  thai  duiiot;  kary<ikioesis  io 
hymenotiiycetes  an  achioniatic  sj.iindle  exists,  and  ll 
neatly  simibu  lo  what  obtMos  in  higher  plants. 


COSFBRENCE  OF  DELIlGA  Jl  s  OF  CORRE- 
SPOND! NQ  soa£n£s. 
FiMT  CbttKusKcx,  SBrntMBim  14. 

'T^HE  Corrcaponding  Societies'  Committee  wa<  represented 
^    by  Or.  OanoQ  (in  tbe  chair),  Mr.  Topley,  Mr.  Syaians, 
and  Mr.  T.  V.  Hotnea  (lecretary), 

Dr.  GaiMB»  tbe  chairnian,  gave  a  hearty  wekoaie  to  the 

delegates  present.  These  coofercttce*  were  licgun  at  Aberdeen, 
in  1885.  At  ihat  lime  only  tweoiy*lnur  dekea'ej  were  ap- 
pointed, while  last  )ear  there  were  ianjAmo,  The  number  of 
Corretpooding  Societies  had  also  lacnaiad.  This  wa*  evidrncr 
that  the  attempt  to  bring  to  a  foca<,  as  it  were,  the  cfTotis  of 
the  various  Corresponding  Societies  ha<l  met  with  considerable 
■succe-*.!'.  But  there  was  also  evidence  that  the  societies  di.i  not 
always  suflicienil)  value  iheir  privilege*.  When  ciri-alars  were 
;cm  (loin  tbe  olTice  fj(  the  British  .Association,  tbe  majoriiy  of 
the  secreiaries  of  the  Corresponding  Societies  did  not  hilupsnd 
return  I  hr  in  unid  ihey  were  wriUeii  to  a  secufld  time.  A|;iun, 
out  of  nmrc  Iban  sixty  societies,  only  forty-two  ihooght  it  worth 
while  lo  send  <ieUxates,  ihoujjb  ii  could  haidly  be  a  diflicult 
niatler  t  i  bud  iiiernbeis  able  and  willing  to  serve.  It  was  a 
very  gt«al  advantage  to  the  »  uikef»  in  the  various  local  socieliet 
to  have  the  titles  of  their  papers  printed  and  published  in  the 
Annual  Aepoits  of  the  Bntisb  .-Vsaociatioo.  Ibco,  tbe  TraiM- 
actions  of  the  variooe  Correapoodiag  SodctleawewhouRl  and 
kept  for  rdhrcaoe  ia  the  tihniy  of  the  Brhish  Aeanrfattna  at 
Bailiagtoa  H«««p,  while  papen  md  beiofe  other  local  aocialic* 
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were  likely  10  rciiiniii  ui.kDown  or  iiacontuheti.  It  wa^  mr>>t 
drMrable  that  ibe  Uridih  Astocialion  shoal<l  be  brought  into 
clxscr  communication  wiih  ihe  societies.  It  had  been  usual 
hiiheno  for  ri  prf^rniativp*  frum  the  difTcrenl  Section^  to  attend 
the  coiifcrmiccs  and  lu  nicr.lion  anything  that  had  bt/en  I'lnf, 
such  aithc  ap|<'jiri!iiieiii  (J  a  ciitnmillee  Cor  some  special  purpose, 
in  which  the  to  operaiion  uf  tiic  Corrrsfiondinj;  Societies  would 
be  advanlagcuu^  Ii  would  be  a  good  thing  that  there  should 
be  better  means  of  cofflnuiaieatioo  between  the  Corresponding 
Socieiie«and  the  tecrettrict  of  thcwriiMU  committees  appointed 
by  the  Briliih  A«<>oc4Mi«n.  A  good  cuample  of  a  committee 
especially  needing  thcMlbMliee  of  the  Corresponding  Societies 
wu  Ihat  appoiatcd  hf  Seciion  H  to  maUe  an  elhnagraphical 
survey  of  ike  United  Kingdom.  The  first  report  of  ibis  com- 
niiliee  had  just  l>een  pre>ent<d  to  the  dele^ies,  and  Mr. 
Bnibrook,  tmr  secretary,  would  shortly  call  their  attention  to  it. 
Ai  their  last  meeting  at  Edinburgh  some  delegates  had  asked 
whether  the  council  of  the  Asiociatloo  might  not  be  able  to 
obtain  greater  facilities  from  the  railway  cnTnf^nie<>  for  members 
travelling  to  and  fiom  these  m;elii>gs.  Trir  ciuncil,  conse- 
quently, appoifjir'l  a  comminte,  of  «hich  Sir  Frederick  tiram- 
well  was  an  hcHm;  mcnit<i:',  lo  ire  what  could  be  dORC:  Tlw 
result,  however,  coulil  n  il  tic  dcrmtil  sJl i'sfaclory. 

The  Chaiiiii;iii  prr.jjosci!  to  t.ike  the  report,  which  liAfl  Ijccn 
circulate;!,  a  read,  and  wuiil  I  lie  jjlad  In  he.ir  any  remark's 
from  delegates  legaitiitii;  tlic  "oik  done  during  the  pa-t  year. 

Aitlt»K)lagi((U  PkMn^iafU^.  —  Mr,  Symttus  (Seclwn  A/  was 
aveh  indebted  to  the  delegates  fur  the  ouml>er  of  phoiographs 
ol  dovd*  levt  in  to  htm  up  to  the  present  time.  lie  did  not 
pieu  lor  amcp  the  cwwitm  ominted  bj  ilie  Britiih 
AsMMlttioo  for  tbc  Kloeidtiioii  of  Ketooroloficol  Pli«aodMM 
by  the  appticeiion  of  |ibiiiogmpliy  had  tile  vcff  cooitdkraUe 
collection  of  1467  to  deal  wilb.  Thejr  propooM  lo  idket  the 
typical  one%  ifidiKC  them  to  a  unif -rm  scale,  and  print  pwlMpt 
100  copies  ol  tkeu.  They  were  hoping  to  puMnh  llie  fttua 
during  the  year,  and  wouU  iheil  be  clod  if  IDO  «iel«0«>li>iiits 
would  uke  copies.  They  wonid  bo  pfaoMd  lo  have  tiddillenal 
phoiiigraphs  of  lightning. 

Mr.  .\.  S.  Re  d  .'^ai  I  that  ■  he  (Geological  Photojr.-iph  Com- 
mittee of  ihi"  Hri  ihIi  Association  were  pahli-ihing  their  four:ti 
report  t)iit  >ear.  Duiinf;  the  year  the*  bad  rcceive<l  m  ju  th.in 
40  new  phuiDj^i.ijihs,  making  ibe  total  ci>llifClion  S^r').  Thcv 
Wi  lt:  all  lituisti  '1  l.cir  ap|ic.il  10  the  t"iJtre'<p<.indin,;  .S  jcie'.ie^ 
had  Utcn  oioic  »ucee*«ful  tiiJii  id  any[ro»iou-  yc.ir,  hit  tficrL- 
was  still  much  to  be  door,  and  he  hapeii  the  dirlci^Aifi  wi  iil  I 
stir  up  their  societies  on  this  poiui.  .\t  to  ihc  l)c-t  carrnrj,  the 
sutalliat  was  lo  be  preferred.  He  had  al,o  to  lejjor;  that  many 
prims  had  been  sent  in  without  the  names  of  the  nocuiies  send- 
ing tbem,  that  of  the  photogmpher,  or  that  of  the  place  photo- 
graphed. They  had  decided  not  to  lead  any  more  photographs 
leihe  aodeiiee,  end  ibey  wnuld  neooMiCBd  tiieiodetlct  to  send 
daplinMe  copic*.  Mr.  Jeff',  iho  MCiitorj  of  the  Geological 
Phoiographt  Conmiueci,  hud  raloctaiiolcly  been  ill  during 
nearly  the  teboieofthe  )car,  and  tbli  bad  aeriously  hampered 
their  work. 

Mr.  P.  F.  Kendall  remarked  that  no;  one  of  the  Corre- 
sponding Societies  had  given  any  infoimalion  to  the  Hrilish 
.^s  ociation  Committee  appointed  to  rcc  ud  the  character 
and  position  of  Erratic  Itlnck-.  though  appeal*  for  help  biul  been 
made.  There  were  whole  <.  .Jrilie,  .trOWO  witllblodit  ofwhich 
not  a  tingle  report  had  been  ^ent. 

Mr.  '1  opiey  inquired  whether  any  society  ha.1  made  researches 
like  those  btouRh?  brforethc  CooXereoce  laat  year  by  Mr.  Watts 
in  the  ncight>ourhrio<l  of  !<  M.hdale,  at  lo  tboiIIUMIttlyof  watOrial 
brought  down  siu  jai*  in  flood 

.Ml.  Watts'  work  had  been  c  infmeii  to  the  R  ichd^lo  dl>lricl, 
and  it  was  desirable  that  the  results  in  other  ili«tiicis  »hauid  be 
aoicd.  Anjr  Iweol  aociely  wiihioE  lo  do  limilar  work  ahoald 
COBMII  Mr.  WaittK 

Mr.  Sloler  (Section  D)  mid  tbat  it  «m  mi  imercstinc  <«ct 
ibat  a  meaaber  of  the  Yorkihifc  Nattnaliila'  UtdoB  reoenity 
found  the  wild  maidenbalr  rem  or  Ihc  MMlhom  portion  of 
Morecambe  Bay.  It  would  not  be  dctuaUe  that  the  mac:  sjmt 
abould  be  xireq.  He  woitld  alao  temaik  thai  it  waa  batter  to 
•dHaia  Mcds 
iiself 

In  Section  E,  Mr.  M  H.  Mi»ls  said  that  a  paper  on  the 
isnbject  of  ordnance  map*  had  beca  read  before  tbc  Federated 
loitltiite  of  Mioiiig  E^eiocera  by  Sir  Archibald  Gelkie,  whom 


chief  conciuuoq  seemed  to  be  Att  nsdUac  oouM  be 

without  increa»e't  fiimls. 

Mr.  Eli  SowL-rliu;:s  .said  that  thtdr  mcm'jer.  M  .  ("ooke, 
went  before  the  I wtmental  Commilic  r,  ap,io:ni-_'d  to  con- 
Mdcr  the  <.Mieof  ilic  Ordnance  Survey,  in  Order  lo  ^;:ve  evidence, 
lie  had  suggested  to  Mr  Cot»ke  that  he  •^hoiild  write  a  report 
on  what  had  been  done  hy  the  I ) jpnrtnieiral  ("onimi' tee,  which 
might  be  presented  at  the  next  year's  meeting  of  delegates. 
The  examination  on  geography  mentioned  in  the  report  of  the 
Conference  of  Delegate*  at  Edinburgh  did  not  take  place. 
They  woold,  howem,  eondnet  looie  eaanioMiaaa  neat  year, 
and  b«  woold  bo  glad  if  tlte  deiccalet  woold  make  tkeir  inten* 
tions  » idely  known.  It  waa  a  oariona  fisct  that  there  was  no 
cheap  book  ia  exislenee  gieing  a  fairly  good  account  of  Ydrk- 
shire.  The  examination*  were  open  to  all  puhlic  and  private 
sch<i  ils.  There  would  be  one  on  Canada  for  secondary  schools. 
The  latter  ha  l  been  found  to  kno*  nothing  about  g^o^raphy 
lait  year,  and  he  looke  1  for  some  improvement  next  time. 

Mr.  lleinHry  <:aiil  fhil  he  hai!  learned  that  in  a  certain  county 
children  atiendinj;  schools  were  f.o!  taught  geography  in  a.-.y 
way.  IK-  wonlii  l-.ke  lo  know  if  this  was  the  ca«c  .irjywbere 
else. 

Mr.  Andrews  replied  lh.1t  (jeojriphy  wa<  iini  .i  thus  s.ibject, 
ami  w.n  ivd  com (iii Uory.  /V-)  rejjar.ls  the  ordn.ince  m.ips,  the 
arch;e  iloii;is;s  of  War  *  ickshire,  actinj;  on  the  .idv.ce  of  Mr. 
Whi'akcr,  forwanlet  a  li^t  of  ihirtecn  .irK-icii;  works  ro  ihe 
Ordnance  Survey  Otilice,  S.iuthatnpluit,  icn  o(  uhtch  hiJ  since 
been  inserted  in  Ibe  map. 

Mr.  Henbry  tiionght  that  geography  shjuld  certainly  be  a 
daaa  aaUoei.  I«  MOMdoiv  ichooU  they  ••woiiitcly  ignmwd  it : 
but  he  iaid  keen  moaiJied  to  Hod  tMl  u  isiMBie  odinnec 
had  been  OMde  In  the  teacUng  of  nogrnphy  ia  primary  achoola. 
Ia  mai^  of  the  letter,  mateeni  01  eoaraiercial  protects  were 
BOW  beng  CDmad. 

In  Section  Pfo&  Merifile  hod  nothing  to  report  aboot 
flameiess  etptosive*. 

.Mr,  Urabrook  (Section  H)  made  lome  remarks  00  the  pro- 
gress made  by  the  committee  appointed  to  make  an  ethnological 
survey  of  the  United  Kingdom,  whose  first  report  was  in  the 
hinr1«  of  the  rletegsttfs.  The  committee  had,  he  said,  obtained, 
hy  c  immumci' ion  wi  h  the  Correspondiog  Sjcietie^,  a  list  of 
nearly  300  villa^;e»,  with  some  account  of  their  leading  fciturcs 
ami  pcculi.irii  ies,  all  of  which  were  worthy  of  speci.il  tx.xmina- 
lion  l)y  the  commit  I  ee.  For  this  result,  which  »  .ts  mucli  be- 
yond their  anticip'a  ions,  the  tihnographic.nl  Committer  jjave 
its  must  btaity  thanks  cu  the  memtwrs  of  the  orreipomiing 
societies  who  had  helped  them  so  efEciently.  The  next  step 
taken  by  the  committee  had  been  to  draw  up  a  brief  code  of 
directions  for  the  gnidaace  of  tbue  wbo  hod  Dceo  kind  cooo^ 
to  offer  astialaace.    Tbi«  code  would  be  round  al  the  cod  of  Uie 


from  thae  rare  pUnu  than  tj  lake  the  plant 
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SECONt>  Co.NFfcRE.VCfc,    Sb^Pi  CVitiKR  t^. 

The  Corresponding  Societies'  Committee  was  icpicscntcd  by 
Dr,  Garson  (in  the  ^airJb  Mr.  GaUor,  Mr.  Symons,  and  Mr. 
T,  V.  Holme*  (•erntary). 

The  Chairman  annouoced  that  he  bad  received  a  letter  from 
the  I'lesident  of  the  Cardiff  Natural  History  Society,  stating 
that  l)r.  \'achell  was  unable  to  attend  as  a  delegate,  and  that 
Prof.  \'ir:aiiui  Jones,  Principal  of  University  College,  Cardiff, 
had  been  appointed  in  hi*  pia«.  He  thought  it  wonki  be  beat 
10  take  hi^:  any  dis^ussiuoivpoo  ths  oomBilteee  eppoiotcd  i« 
the  various  seaions. 

Mr.  Symons  (Section  A)  sail  that  the  work  of  the  Earth 
Tremor*  Committee  was  going  on  under  the  care  of  Mr. 
L)avid>on,  and  he  did  not  think  that  there  were  other  com- 
mittees connected  with  Section  A  that  bote  upon  the  work  of 
the  delcffUeK  With  ngard  10  tbe  tnott  of  tbe  Earth-- 
TreaMmConatittetj  be  iIioqU  like  to  held  it  in  «Mp«tte  lar 
a  while,  in  ike  hoye  of  HMpcnUtoo  with  aocM  of  the  corre- 
uponding  (odellca. 

In  Section  C,  Mr.  A.  S.  Reid  said  be  bad  been  aaked 
by  the  Committee  to  make  some  rematks.  The  Underground 
Waters  Committee  would  present  its  final  report  next  year, 
and  would  be  glad  to  receive  further  information  up  lo  ihe 
date  of  publication.  The  Geoli^ical  Photographs  Committee 
thought  that  the  sire  of  photographs  should  be  telt  to  the  dijnor*. 
As  to  the  best  earner* .  luither  comment*  from  piaclicai  pbo- 
logreplieii  weie  invited  j  aJao  rcmiik*  aa  l«  the  beat  meuodt 
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orpriniiog.  Wi»hr«rK»rdlopublicAlion,  nff^frtialioriH  rcspfciin;; 
the  propaied  album  wl  rcprt  cnM  iv<r  |>li(ii<ii;itt|ih<  wrie  ilicn  in 
I'rogreu.  The  Kiraiic  lilocks  ComutUcc  hai!  pti^iicnUti  a 
rcpoTi,  «nd  ihey  were  j;oinjj  to  puUlith  as  much  »i  ihey  could 
at  soon  as  potublc,  I  he  Caa>t  Erotioa  CommiitM  had  not 
•flat  in  »tcpM,  iboHfh  they  hud  pleiN]r  «l  iraicrMl  ia  hand. 
The  CflUBBiitec  «a  Type  SpMincitt  In  Manual  «■■  making  ^ 
•fr»ceaciitt  for  ibe  leeMfMim  of  tboie  ipeeiatem,  asd 
infdnBttioa  tm  reqaifM  at  lo  where  thoie  ipeciaien  were 
housed. 

In  Secti'jn  D,  Mr.  T.V.  ||t>lmc{i (secretary)  read  alclterfrom 
Dr.  Varhell  stating  that  he  had  come  to  Nottiogham  in  aider 
to  present  the  Kvport  of  the  Uirdk  tgR5  Protection  Com- 
tnittee  th»t  momini:,  .Seplemtiei  i6,  and  regretted  he  shoald  be 
unxble  to  litaylill  the  conference  on  the  I9tli, 

Mr.  Slater  ihoi'ijlii  i!  w.i<  hi;;!i  !im(»  icTselViinc  wb«  done  to  ' 
protect  the  eggs  nl  -'iM  ^nrdv     In'l.iLiHt?  nu^;hr  be  Itrought  to 
bear  upon  boy*.     Hfi  .lUo  iltiirccaitj*!  tin.- v,3aton  shooting  of 
gulU. 

The  Cbairtnan  slated  that  the  committee  had  been   re-  | 
appointed,  and  that  the  delegates  would  in  doe  time  KCCive 
B  final  communication  on  the  question. 

Mr.  IIo!me«  then  n  <  1  x  litter  from  Mr.  W.  Cole,  Hon.  ««, 
I.Avea  Field  Club,  on  tlic  at»tntenancc  of  local  museums.  Mr. 
Cole  thon^ht  that  if  an  annual  raai  fof  (he  IMillleHaHCe  «f  kxal 
museums  could  be  obuioed  frw  tha  TecMeal  Eduatiion 
C>aati  in  each  coaniy,  ihei*  «Mtd  be  so  gnnt  diOculty  ia 
uhttteiBg  MtbMaaiial  n«M  tawardt  baildinKi  and  fitlingc  The 
fear  that  a  onueam  mi|»ht  not  be  permanent  often  kept  back 
<iibicri|)iioni.  Dnnattont,  both  of  money  and  of  specimens, 
would  rapidly  come  in  when  once  the  public  felt  that  the 
mu^eam  would  be  permanent.  And  in  no  way  could  a  portion 
o'  the  Te.:hnictl  Klacition  grant  bs  better  espen  lc  l  than  in 
placing  on  a  saiiifactory  footing  the  local  museum  of  the  county. 

The  Chairman  hoped  that  niemVrs  cf  the  Cnrresponding 
.Societies  would  occasionally  rc.nl  [iJiH.Ti  on  ilie  s[)i  ciinet»«  in 
thirsf  loc.ll  museums,  each  writer  keeping  to  a  c^ri.nn  <!ep»rt- 
mciK.  I  liese  papers  would  be  catalogued  in  tlic  list, 
ami  brnucii!  brfoTf  the  notice  of  maoy  workers  in  the  same  sub- 
jeci  el'-i-w liere-    Ihey  woald  nlw be anUaUe forriietcnet at 

headi]i;irtcrs  in  I.-jn.lnn. 

In  Sc.-ion  H,  the  Chairinin  commended  the  Ethnoj;raphic«l 
SufTey  jilie  *ifs!  rcpiiit  ui  which  had  been  placed  in  their  hand* 
at  the  previous  meeting)  to  the  attention  of  the  delegates  and 
the  societies  they  reprc-cnted,  and  eaplained  in  what  ways  they 
coald  atsitt  tbe  conmittee.  Uical  physical,  intellecitiai  and 
moial  ehafaeleristic*,  felk-lore,  manners,  auiom't  dialect,  and 
aaeicDl  OMmraicnt*  might  all  be  noted  by  *anoos  observers, 
and  Ike  renin  sent  to  the  Ethnacraphical  tjommltlee.  A  ncient 
hinnaa  remains  should  be  carefully  preservcdi  together  with 
any  pottery  and  implrmenis  found  with  them.  If  any  dilTicully 
occurred  with  renanl  In  the  hot  iimiIc  of  making  any  rsploia- 
tion,  informitiion  might  always  l>c  obtained  at  the  Anihiopo- 
logical  Institute,  3,  If»nover  Square,  London.  In  some  case* 
he  had  known  pottery  and  implements  had  been  carefully  pre- 
served, nn  )  I  nni-s  (hr..wn  away  or  lniri«l  ;  in  Others  skulls  had 
been  Le|>i  t)>  fxjil.  rrr,  ami  tlu  large  bones  thrown  away. 
The  Anthn']K)ii.i;ic.\l  liisii'iitf  «  at  aUayj  r^siHy  ?■>  Sf^Tise  or  to 
send  some  i>i'.r  ■!'•.»  n  in  cxanur.c  ttic  rcni.Tini  f<ii;iiil.  1:  was 
better  to  leave  li.ii r  i« <.  >S.v  ,  .i^  they  were,  uulrii  pcujjlc  v*ere 
prepstnl  ;o  ci.inunc  ihcm  ihor.>\n;hly  nnd  systematically. 

After  tome  remarks  on  a  projioscd  excursion  of  the  delegates, 
a  vote  of  tlumVs  lo  the  ctaainuan  elMcd  the  proceeding*. 


!.  S.  Newberry  on  I'cvrjninn  fo'':!  f'-drs.    The  reoiain<  iie 
scnlifd  .Trc  ihi'.f  ulnuw  an<l  rcniarkul  ir  specie*,  one  of 'hern 
.ithowii)^  a  dcgiec      i|iecialisation  ouiie  surprising  for  that  low 
horizon.   The  author  c«cn  mrmiacd  that  «ome  of  thr  irmalni 
may  be  amphibian. 

PfoL  j.  j.  Sletrenson,  ia  hii  paper  on  the  origin  of  thePermsyl 
Taniaantbracitet  seemed  10  have  actually  sabvcried  the  accepid 
dogan,  thai  the  Deumorphoaii  into  ambraciic  was  earned  by 
dittmrhmoeaoflheatrata.  Heahowed  that  thediilepwiccbetwoeii 
anthracite  and  bitumioout  bed*  is  dne  to  cifcammaneea  eow- 
nected  with  detH>tiiion ;  the  former  baving  been  laid  down 
rapidly  and  in  thick  beds,  and  having  been  King  under  water  ( 
they  arc  also  eailier  than  the  biiuminom  bed-. 

Cf.  Frederick  Wright  and  A.  Frederick  Wright,  in  their  re 
spective  papei*  on  extra  morainic  drift  in  New  jersey,  and  on  the 
!imit^  of  the  glaciated  area  of  New  ler^t  y,  x  Imiiied  (he  correct- 
ri'-  s  ul  I'rof.  Sj|i>bury's  first  annouriLcmrr'  that  lhe<e  were 
gciiuinv  ^;i.n-<al  ileors-ifs,  t'wjp.h  "fc«ii iiijj  1<J limit-?  of 
the  glacia'rri  .nrr.i. 

F,<1war.i  H.  WMIutiis,  Jan.,  m  a  )vifM?r  '^n  S.nirh  Mountain 
gl:u  i.iti  ri.  ilr^LfilM-.;  a  similar  \i<\  m  lU'.ri  n  I'm!  1  vania.  where 
he  fouiiti  irans.jx>rted  Medina  »anti«ti»ne  aiul  g  atiai  siriaiion. 

The  programme  also  included  papers  on  the  study  of  fos»il 
plant',  by  J.  W.  Dawson  ;  tlie  Manganese  »eric$  of  the 
North- Wealem  States,  by  C.  W.  H.1II  and  F.  W.  I.ardeson  ; 
on  the  iDCceition  in  (he  Marqartte  Iron  district  of  Michigan, 
by  C.  R.  Van  Hisc;  terresiiid  subsidenca  aonth'caat  of  Ibe 
Amcri<wi  Coniioent,  by  J.  W.  Spencer ;  eTidcneet  of  tfce 
deritratioB  of  the  kames,  esker*,  and  moraines  of  iba  North 
American  ice-sheet,  chiefly  fiom  tit  eoglacial  drifl',  and  tbe 
IllCCession  of  pleistocene  formations  in  the  Mississippi  and  NIel' 
ton  kivcr  basins,  by  Warren  Upham  ;  ihe  crnczoic  history  of 
I'.istcin  Virginia  anil  Maryland,  by  N.  II.  Itarton  ;  the 
Arkansas  cofll  measures  in  their  relation  to  the  Pacific  carbon- 
iferous province,  by  Jame-  I'.  -Smith  ;  gl.icialion  of  the 
While  Mountains,  N.H.,  by  C.  II.  Iliichcock  ;  dislocation 
in  the  stral.t  of  the  le.n?  anri  :■  nr  ri?pi--rn  of  Wi^cnniin,  snf!  their 
Itl-Allnn  t' 1  the  iiiHn.'r:iI   r!r  [  .1  a  1 1  - .    wr'i  .uriir.'   ( !  I  .sr  t  v.nl  njr  s  upon 

the  origin  of  iht  ujts,  Ly  W  .  1*.  lil«ke  ;  gcoliigy  oi  (he  sand 
hill  region  in  the  Carolinas,  by  ].  I).  Holmes :  notes  of 
geological  exhibit*  at  the  World's  Fair,  by  G.  N.  WilltaaM. 


THE  GEOLOGICAL  SOCIETY  Of  AMERICA. 

THE  fifth  MiHMr  meeting  of  tbe  Geological  Society  of 
AaMrka  wa*  held  at  Madison,  Wiscomio,  on  Angnst  15 
and  16 ;  vice-pretidcnti  |.  C.  CHamberlaia  and  John  J.  Steven - 
MOpiesidioD,  in  the  absence  of  ihe  president.  Sir  J.  W.  Dawson 
Tnepopnuir  feature  of  the  meeting  was  an  illustiateii  lecture  in 
the  Aiatmhiy  ChamUr  of  th  - Capitol,  by  Prof.  II.  F.  Kcid, 
en  **  Tbe  Gravels  of  Glacier  Bay,  Alaska."  Tbe  slereopticon 
»letW  gave  quite  the  rthibiloflhisiutcri-jlini;  ^jt.tcial  region 
that  has  yet  taii*'\tefiiic  I.  ^ 

The  pajw**  ^^iwion  uf  a  new  species 

.  (if  />in:.  H  TCleyeUnd  shale,  and  a 

retnarkab  ^I^SE  ^">^-  ^ 

Claypoir,  ^Hw*  l>l« 

K< 


BLEEDING  BREAD. 

'pllE  phenomenon  known  in  Germany  as  "  Ulut  im  Brode," 
'  and  to  0*  a*  bleedms;  bread,  has  i»|>}>eiircd  in  llii*  ci>unlry, 
t  >  no  Utile  dism  ly  of  Ha-  .-u  <  1  ,;l  n  li,iSii.in>.  I  ;:c  ubjccts  ■.•f 
this  visilation  are  n^  '.  un^y  I<ii.dd  di>4  L>i&vui(,  but  j^'im  l>uilcd 
pot.iloc*.  ti  '■,  ;in  :  .1  liii  laiinaceous  substances,  on  which  red 
stains  appear,  which  re&emlile  blotches  of  blooil.  In  former 
timrs,  before  their  oaiuic  was  known,  thc^c blood  siaios ciealcd 
raucb  cjiulcmaiion  aoioogst  the  supcrititiou*  as  {wrtcnta  of 
cahmiur.  The  liiat  modena  ttaioMliat  who  deacribcd  ft  in 
seirnlinc  tema  teas  Dr.  Setle,  of  Venice,  who  rrc  uded  Kt  ap- 
pearance in  Padna,  in  1I19,  andMVe  it  the  nameor/(hVd/<i.7MW 
imel'cf  hix.  In  ihU  instance  n  is  stated  that  "  a  peasant  of 
Liguara,  near  Padua,  wa^  terrified  by  ibe  light  of  blo>d  stains 
>ciltered  over  some  polenta,  whidt  bad  been  made  and  shut 
up  inacapbonnl  <>n  I  III'  previoBS  evening.  Next  day  similar 
patcbeaappeare  l  n  .lie  bread,  meat,  and  other  articles  of  food 
in  the  same  cupboard.  It  was  naturally  regarded  as  a  miracle 
and  warning  from  heaven,  until  the  case  hail  been  submitted  to 
a  I'aduan  n.iiiirali't,  who  rn-iily  rccri,;nitf  )  ihe  presence  of  a 
micro<copK  i  huii."'  Sulj~tti.u nlly  l:hi;ri;<trg  s.iw  the  sinic 
proiuction  near  iierlin,  lu  li>4S,  and,  a*  u»ual  wi'h  him  under 
like  circumstances,  referred  it  to  the  animal  kiiiL;  I  'm,  un.lcr  the 
name  of  Vmr  './(i-jV/a ;  but  during  the  »an>c  jtar  it 
occurred  m  iln-  i  \  j.<  i  il  ncc  of  Dr.  Caniille  Mimtagne,  who 
iaw  it  on  cuu^ctl  iind  cauliHoner,  at  Koucn,  and  it  was 

regarded  as  an  .Mgoiil,  under  the  name  of  I'j'imeHa  frodigi*!^ 
The  fust  dermiic  lecoid  o(  its  occurrence  in  Utitain  appeal*  to 
have  been  in  i85j,  when  H.  O.  Siepheni  commamcated  an 
aixouni  oi  it  to  the  Bci»tol  Microacopteal  Society,  andrabodlUd 
specimens  to  tbe  late  Rev.  M.  J.  Berkeley,  who  declared  it  1« 
be  idestical  with  ihe  organisnu  dcacribed  by  Ebrenbcrg  ad 
Monugn^  but  which  he  regarded  •*  a  fangaa. 
""^  jeeordoriiaappcnmnee  at  Bilalel  is  to  tbe  fdlloflring 

■  Mlcr.Ati,  Aa."  twiJgn.  ttl».  p.  >*(. 
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effcci' :  — **  I  oliserired  at  lable  the  under  sotfice  o(  a  half  rouml 
of  boiled  lalt  beef,  cooked  the  diy  before,  to  be  specked  wiih 
several  bright  caimine-c  >laur(d  spot*,  a.%  if  ibe  dL>h  in  whicli 
the  men!  -.vm  pl.tceJ  had  cuniairied  mintii*  i>oeitt>r><(  of  rr  t 
currant  jelly.  Su-<pcctin)!  what  ihcae  mi^U:  Mrn  ■nu  to  i.ir.-,  1 
directed  t-'io  l't*i-f  to  Hr  pla^'rf*.  *^i'5p  Oii  -  xaiiuiia'iMn  the  iifx' 
day  the  njiij'-b  lia-i  ^iircml  iiiln  ['.iU-k'-  fjl  a  vivi.l  ijirtiunc  :<_■  I 
Kralura  fpf  two  or  more  inchc-i  in  lcn;;!h.  W'jih  a  iimple  len* 
ilic  [il-iii:  I to  t  iii^i-  t  .-I  .1  i;f'.u i:w.L .  ^..b•l ralum of  a  paler 
rc<l,  bc.^rin^  .in  ii|i]nrr  bvr  .ifas:ii,l  rc.l  hue,  having  an  uneven 
i!t  ;ji|!ulatfil  -i.i'lacc.  1  hi"  nucniHco;  c  shows  this  >lr.rliiin 
cufikiil  of  gcocrally  globose  cellf,  immerje^l  io,  or  ci  ntiicieil  by, 
mucilaginous  or  gelatinous  matter.  The  cells  var)'  in  uc,  and 
cooutn  red  endocfaiome  ;  they  seetn  to  conant  of  a  single  cell- 
mraitataar,  and  eaaUia  a  iwcln>>  Ticiteii  with  nlpfeio-jodina 
ihcy  bHon*  Mmr." 

A*  lo  iitpliiee  in  the  oqasie  kiDgdom,  Mr.  StepheM  w>»  «f 
opioitMi  that  it  mu  ■  FalmtUu  cloaej^  allied  to  PalmiUa  ermaUa, 
bill  disiinci,  the  cells  or  granulei  of  the  latter  differing  from  it, 
not  uidjr  in  their  colour  but  giie,  being  very  madl  smaller  than 
Ihoic  of  y.  pr<\Jii;iosa.  As  if  i"s  t  ropagation,  ho  further  remarks 
that  it  seetn»  to  cttenci  If  i>r  tli^tically  sparling  a  »oil  of  jet 
or  column  of  red  particles,  which  Brrkeley  compare  i  to  a  jet  of 
blocd  from  an  artery,  and  by  this  method  it  was  sn^^csted  that 
the  extfaordinaiy  rapi'lity  « :th  «h-rli  a  !art;<-  -iitUee  becomes 
covered  can  be  explained.  I  '.itilily  l  i  iIjl-  cells  is  not  itn- 
paired  (within  a  certain  lime)  by  de»iccatioo,  even  at  a  high 
tc  Kptrrat.  r'  .  .iivl  when  dry  ihe)rf«t«iiillidrfctauiMliiig  powcts 
for  a  c insiiii  i.ij/Jc  p«iio<l. 

The  sjiliutnal  cells  are  f)ll<  l  niili  .i  reddish  oil,  which  gives 
to  them  a  jieach  lilussom  tint,  and  when  transferred  to  raw 
neat  tiiey  assume  a  splendid  fuch-ia-colour,  resembling  spots  of 
Uood.  The  plant  \t  only  devclupcd  in  the  dack,  and  the 
WlM^en  necesaairy  (or  ll*  nutriment  BMHt  Iw  4eiif«d  IrMI  ibe 
Kir,  e>peci*lly  when  developed  uptni  bfead.  Alwal  i8K  tta 
cpidoiie  appeacaeeB  en  the  Contioent  twas  attributed  la  lliia 
tVKm.  Piece*  of  cooked  meat  prewnted  a  singular  oaraiiiie> 
red  colouration,  and  stained  visidly  the  fingers  or  linen  with 
which  they  came  in  contact.  These  phenomena  prevailed 
regularly  for  a  period  of  three  moDlhs.  Food  cooked  over  night 
was  found  the  next  morniog  OOtrered  with  red  patches,  and  it 
then  andcrwent  ripid  alterstioD.  CoitKldcat  With  a  t'UdUen 
an  I  c  n^tderable  fall  in  tbe  leBipetatwe  (he  epidcBk  cceMd, 
and  did  not  reappear.' 

Freseniui  rcLui  il>  the  result  of  his  examinilion  ot  this  orfi.iniMii, 
in  his  "  Ueitrage,"  to  the  effect  that  "ln'  tin.k  four  lioded 
potatoes,  and  placed  them  in  a  dm  a  lt,  li^ving  previously 
rublied  two  of  them  ^liahlly  here  ar.il  thtie  wuh  ihe  red  sub- 
stance. Af:'-T  aSo.K  lAcriiy  four  Ibrir*,  llir  two  notatoes  which 
had  not  been  mUlK-X,  aai  wtaJi  had  not  been  in  immediate 
contact  with  the  other  tw  o,  were  affected  teith  fre«h  spots  of  the 
red  substance,  whilst  the  spots  iipoo  the  Iteo  which  had  been 
tubbed  bad  incrciso I  i n  extent.  The  •pota  ahowad  tbenaelves 
Ilk  th«  ibnn  «f  irregular  groupcof  blodd-nd  drajw  of  dilfaeni 
■Iv,  wbkh  in  tone  ptacca  leere  lUniw^  ead  hi  «hcta  had  tun 
«ue  one  anoiher.  The  iDdtvidiul  bodica  of  which  tbe  epots 
edeaial  are  mere  molecules,  their  diameter  varying  from  one  two- 
thoMaadlh  to  one  four-thousandth  of  a  line.  They  are  ma«tly 
round,  OOGBiionalljr  oval,  and  sometimes  slightly  constructed  in 
the  middle^  hf  way  of  preparation  for  increase  by  division  into 
(wo  small  round  cells.  By  far  tbe  greater  number  of  them, 
when  brought  under  the  microscope  in  a  drop  of  water,  rcrnain 
ai  re&i — ihey  lie  do»e  together  in  hr^c  numlwrs  ;  when  they  arc 
iiiiiir  vlis(>cr'(.<l  in  the  fluid  they  li.ui'  .1  imi'mn  wh:kh  i>  not  'Us- 
tiM;;iii>ha:ilc  Ircm  i>ri!tnary  mol'-'cul.ir  inr  lion  Wht-n  the  Jrfsp 
(>'  vvalfi  iiMvcs  ihry  iiic  iMrta-i'.  iiu"thinic.\lly  over  the  ''taj;e  like 
ollicr  in  jlccuie?,  ami  wfun  this  [iii)tii.>a  ie;iscs  iht-y  ri'tujin  .-v; 
one  S(x,.l  III  a  siirt  of  i|i;ivt  rin;;  it.ite  un^i!  a  lrc>h  current  carrits 
then  in  .inollier  ilirettiwi.  U  the  eye  be  kej^t  cancfully  i»(>on 
a  |>»rt  of  the  s;a^c  where  the  small  bodies  are  thinly  dispersed, 
it  will  be  (iliM'ivt  I  that  they  passively  follow  the  <:urrent  of  the 
Maier,  nor,  when  the  Current  baa  beccHBcaliig|iiifa|  orhis  even 
altogether  ceased,  are  individual  bodie*  e«tf  Men  lo  detach 
tbevaal  vc*  lta«a  the  granft  and  take  n  conlnrir  dinalien,  which 
1  mmld  do  with  great  activity." 


The  ptcaent  determiaation  of  thia  wiiHilani,  MeottdiM  to 
la  Micncoccm  proJigktmt,  but  aecorainc  to  olbeis  It  is 


I  H.  O.  Stcplitns  «a  FaimtlU  fnttifium  in  Amittt ^  ifmt.  Kin. 
mL  aU.  Dietinbtr,  18$]. 
>  PtiaruutnulUat  Journal,  Jamiiiy  •9,  iMf,  f.  6m, 


I  BociHus  f-r3,iij;iifsus,  and  consequently  one  of  the  S(Mtamjntt(s. 
:  It  has  been  pointed  out  that  as  the  le  uperature  rises  thi« 
I  Hat-iilut  loses  il«  p  >wer  of  forming  a  pigment,  and  if  it  ia  grown 
<y.\  ,>uM'o  or  bread  paste,  in  an  incubator  at  blood  heat,  imtea  l 

.it  lilt-  temperalnre  of  the  room,  the  colour  is  gradually 
.in  I  ih.-  ■.  ;!!tire  nn  l  -n^er  *rnrlN  of  herring  brine,  but  the  poster 
off  iiaiin^  l.'ciic  iii  1  I  \t-,m  -rilk-Mi-.v-ir,  with  the  accompanying 
precipitation  ul  the  oi^nn.  l^  fn- 1  1 -ntly  considerably  increased; 
so  that  It  would  appr.xr  ilia;  llie  energy  reqaire  I  for  the  build- 
ing-up r>f  the  pigment  sul  m  e  aj'^,  in  this  cue,  diverted  into 
.in  iiher  channel,  and  lactic  ui  l.  .ind  perhaps  Other BUbatMWeia 
arc  pcuJuccd  in  place  of  llie  uv  jal  pigment.' 

The  reappearance  of  thi-  it.;iniim  in  this  country,  duringthe 
late  hot  weather,  and  especially  on  cooked  potatoes,  givet 
intetett  to  iis  hlitoiy,  and  is  anlEcient  apoloer  for  ihae 
obiefvillont.  11.  C.  CooKl. 
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FORTHCO.UIXC  SCIENTIFIC  BOOK'S. 
!  'T'lIK  autumn  publishing  season  has  opened  with  announce' 
ments  of  forthcoming  books  to  a«it  nil  fequireneats. 

From  this  year's  list  we  see  that  many  work*  of  hish  adeatifie 
I  imporianee  are  is  tbe  preai,  but  the  chief  leatnre  la  the  laife 
I  number  of  teat'hooks  unennced.  Tbe  work  oftheTechotea) 

loaunelion  Coniabtaes  of  ear  Comly  CowNii*  iiaa  Daiurally 

leanlted  In  the  preparatioa  of  bo<.k*  on  various  arti  and  handi- 
I  crafis,  and  since  the  authors  of  these  bools  are  usually  well 
I  versed  in  the  technicalities  of  their  subjects,  it  may  be  presumed 

!ha»  the  '[irentice  hand  will  derive  benefit  from  their  literary 
•  efforts. 

The  following  book?  are  annosinccJ       Me»'n''!  M\CM!i.t  AN 
AND  CO:— The  Collcdeil  W-uks   )f  Ihonias  Henry  !Ij»;ey, 
F.R.S.,  in  monthly  volumes,  from  Octnhcr  I.    Vi)'.  i.  •'  Methods 
and   Results"    juit    jll'vl^he'^l  ;   v  ul.    li.    "  Darw luiana "*  ; 
Vn\.  iii.  •'Science  and  Educ:>tii>n  "  ;   v  J.  iv.  "Science  and 
Helircw  Tradition";  vol.  v.  ".Science  and  ClirisiLTit  1  r.idi- 
tion'  ;  Vol.  vi.  "  Hume."  "  Syt>;cmauc  .Survey  of  .h;  Organic 
Mailer;."  tiy  1  >rs.        .Schulli  and  P.  Julius,  translated  and 
edtte<!,  w  ith  extensive  addition*,  by  Arthur  G.  Green,  Examiner 
iti  Coal  Tar  Products  to  the  City  and  Guilds  of  London  tmti* 
tote.    "  Text  Book  of  the  Diseases  of  Tree*,"  by  Proli  K. 
I  Hanig,  traMlaieri  by  Dr.  R.  Somerville,  Lecturer  00  Agiicnl- 
ttueai  Dnrfaam  Coltaaeof  Science,  with  a  prelaee'by  ProC  H. 
'  Matahall  Wani,    FTILS.,    with    nneMnrnt  itlusiratioRti. 
I  "  Melhode  of  fliitolegicel  Reiearcli,*'  for tlie  aae  of  students  and 
'  ph)9iciai»,  by  Pr.  C.  V.  Kahlden,  Lecturer  in  the  University 
of  Frcibaiif,  translated  by  11.  Moiley  Fletcher.    "  Materials  fjr 
the  Stu<ly  of  Variation  in  Animals."    Part  i.  "  Discontinuoea 
!  Variation,"  by  William  Ratcson,  B.ilfour  Student  and  Fellow  of 
I  St.  John's  Colleije,  Cambridge,  illustrated.  "H.tmltiook  of  Briti>.h 
Marine  Fauna,"  vol.  i.  Tunicata,  I' i!>-'i>i,  an,l  Kchinodcruuila, 
I   liy  Prof.  W.  A.  Herdmai»,  F.R.S.,  ».i;h  numerous  illustraiinns. 
'  '-  The  Romance  of  the  \u-cc'.  World,"  by  Miss  L.  N.  M.t  te- 
I  ooch,  With  illustrjitinns.    "  .\  l  est  HooW  of  Pathology,"  syste- 
I  matic  and  practicil,  l)v  I'rof.  1>   1.  Hamilton,  vol.  ii.  "Hand- 
book of  Public   Health  anl   Uemr>Rraphy,"  by  Edward  F. 
VVi^k^u^;h^>v,   1  tip:  ■•111   m   Star    Medicine  of  the  London 
University,  and  m  I'tiblic  Health  of  Cambridge  University. 
••  rtie  i'ractitioner,"  an  index  to  vols.  t-50of  the  Practtliomr; 
a  joiifnai  of  therapeutics  and  public  health.  The  three  following 
volumes  have  been  designed  lo  ««it  the  teonireinenta  of  tbe 
examinations  of  the  Department  ofScieseeandT  Ait  t~"Org«nie 
ChemUiry  for  Beetaners."  by  Dr.  G.  S.  Tur^>in  ;  "  Physiography 
for  Beginoem,"  by  J.  E.  Marr,  F.R.S.,  and  Alfred  Harker, 
M.A.  ;  "  Physiology  for  Beginner?,"  by  Prof.  Michael  Foster, 
F.R.S.,  and  Dr.  L.  E.  Shore.    "  Geometrical  Conic  Sections," 
by  Charles  Smith.   "  Geomeltical  Conic  Sections,"  by  Asuto^h 
.Mukhopadhyay,  Fellow  of  the  University  of  Calcatu.    "  Geo- 
met'ical  Conies,"  Part  ii.,  the  Central  Conie,  by         I.  Milne 
and  R.  F.  Tavies.  "  Kleroentary  Tr-gonomciry,  '  (ly  11  S,  Hal), 
Mastrr  of  the  \xmy  Cla»«,  Clifton  College,  and  b.  R  Kni^rtit. 
"Skelc^c^  in  .Spoit  and  Natural  History,"  by  the  Vx.c  Dr. 
Ccori;c  Kinnvltry  ;   "The  Reauttet  e,f  Natore,"  by  the  Kijjht 
Hon.  .Sir  John' l.iit'botk,  It.ut  ,  f  .  K.  S, ,  new  e(liru>n  without 
illuilraHoii.*  ;    "The   Tr.e.uy  of   Heat."  by  Thom.iv  I'lCilon, 
with  illustrations  ;  "  R:  searches  on  li  e  T'mpagation  of  Klcctricsl 
Force,  '  by  Prof.  Heinrich  Hcf.z,  of  Bonn,  authorised  tr*n»la- 
tion  by  Prof.  D.  E.  Jones,  with  preface  by  Lord  Kelvin,  P.R.S.( 

t  i>*.  Q,  S.  Waedhead,  "  iaetnia  and  diair  Pmliteu  "  (sS»i).  p. » 
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{llmirated  ;  "  iV  Test-book  on  ElcctroMagnciism  »nd  the 
CoDstruclion  of  Dynamos,"  by  Dugald  C.  Jackson,  Profetsor  of 
Electncal  Engineering,  Univenilyol  Wiiconsin  ;  "TheMechankf 
of  HoisiinK  Machinery,  incluiinj;  Accumulaton,  Excavjitore, 

d  I'llc  driver*,"  by  Dr.  [ulim  Wcisbach  and  Prof.  Gus'.av 
Hermann,  with  177  iliusiration':,  auihoriseil  translation  from  1  lie 
Jcconrj  German  edition,  by  Karl  V .  D  ihl^lrom,  Instructor  in 
Mechanical  F.ngine«ring  at  the  Lehigh  University;  "Hydra- 
>utic»,"by  A.  ('>.  Greennill,  F.R.S.,  Profewr of  Maihemauc's  10 
the  Senior  Cla^s  of  Artillery  Officfrs,  Woi'lwn'ch  ;  "  Essays  in 
Hinotical  Chemistry,"  by  Piof.  T.  V.  Thorpe,  F.  K.S.  ;  "  "ITie 
Kkc  and  l>cvciu)<ment  of  Organic  Chemistry,"  by  the  late 
C.  Schodemmer,  F.R.S.,  translated  and  edited  by  Prof. 
SmitbelU,  Yo«k4hiie  CoUeee,  Leed»  ;  "  Popular  Lectarea  mod 
MAttmet^  Vol.  ii.,  oontribittiow  to  Gcolon.  bv  Lord  K«l«ia, 
P.R.S. ;  "  TiM  Life  or  Sir  A.  C.  RuhmtT^  by  Sir  Afcbibdd 
GeikiCk  F.R.S. ;  "  A  Text-bcKik  of  the  Physiological  Chemis- 
tiy  of  ibe  ABimal  Body,  including  an  Account  of  the  Chemical 
Changes  occurring  in  Di»eMe,"  by  Dr.  Arthar  Giragee,  F,BlS.« 
brackcobury  Profesaor  of  Physiology  in  the  0«eat  CoOcg*. 
with  Ulnfirationt,  Vo'.  ii.  ;  "Boot  and  Shoe  Manufadare," 
bjr  C.  W.  B.  Burdett,  Head  Matter  City  and  Guilds  of  London 
Leather  Tra>le  Schn-ol<,  with  numeroat  illustration*  ;  "  Lead 
\Vrjr"ii,"  b)  W  K  l.ciliatty,  with  illitsi ra' ions  ,  "  Gald-Milling," 
Willi  illiiNtrai iiiti",  by  H.  Louis  ;  "  Elemenl.Try  Course  of 
rr.Ti.'tical  Science,"  by  ILi^jK  Gonlon. 

The  (;am liK  1  iM.i.  rM\HKsin  t'RKss  announce; — "The 
Scieniific  I'jpcrs  iif  John  Cjuch  .\:Ja  ii's,"  Vol.  i.,  edited  by  Dr. 
William  GrylU  Ad.im^,  !• .  k  S  ,  ovc,  I'rofcisor  of  Natural 
Philosophy  in  King's  Ci>;iet;c  I.onilon,  late  Felluwuf  .St.  John's 
College^  Cambridge,  with  a  memciir  by  Ur.  J.  W.  L.  Glaisher, 
F.R.$.,  &c.  FcDow  of  Trinity  College,  Cambrkise ;  "  A 
TmniM  00  Sphericftl  Aitronotny,"  by  Sir  Robert  S.  Bftll« 
F.K.S.,  LoumdMft  ProfiMOrof  Asiiwwaiy  *xA  GwMMtry ;  "  A 
TmiliH  gn  Htm  Tlwoijr  of  Fimctinu  of  r  Conptei  Varttble,** 
by  Dr.  A.  K.  Forsyth,  P.R.S.,  Fellow  ofTrinity  Collcfre,  Cam- 
biMse;  "Plaoe  Tiiironoinetry,"  by  S.  L,  Looey,  Part  i.,  up 
to snd  including  the  Solution  of  Triangles,  is  publi'ihctl  sei'ar- 
ttely  ;  "  Solutions  of  the  Exaai|ile8  in  a  Treatise  on  the  Kle- 
menisof  Statics  and  Uynaroici,"  by  S.  L.  Loney,  late  Fellow 
of  Sidney  Sui'-ex  College,  Csmdridge:  "  Elemerilary  Hydro- 
S'atttv,"  liy  ii.itin  Greaves,  Fellow  anil  Lecturer  of  Christ's 
t  ollev;e  ;  "  The  S  cam  Kngine  and  other  Hfat  Engines, "  by  |. 
A.  Ewinj;,  K.  K.S,  Pr<>fe  5or  nf  Mcchani.m  ami  Applied 
Mechanics  \\\  the  L'nivcr-.ily  of  (.'ambrid^je  ;  "  Elementary 
Pa'ifonlulugy  for  Geological  .^:Lnleni>.'  by  Henry  Woods; 
"  Praelicul  Physiology  ol  Plaia\  '  by  E.  Tiarwin  and  E.  !L 
Actun.  Put  Press  Mathematical  .Seiie*;— "  Euclid's  Llemcnis 
{>f  Giomoiiy,"  Hooks  V.  and  vi  ,  by  H.  M.  Taylor,  Fellow 
ami  Immcrly  Tutor  of  Trimly  Cillege,  Cambridge;  "  Solu- 
tion<  to  the  Etercises  in  Euclid,"  Books  i  -iv.  (P.ti  Piess 
MaibcOMlical  Scries,  by  H.  M.  Taylor),  by  W.  W.  Taylor. 
Tbt  CsttbridM.  Usivonity  Press  sro  tiso  'oboat  lo  poblish 
m  Mriet  of  Nmois]  Scisocc  Muusls.  srbich  will  caver  o 
wide  fieM,  aone  of  the  books  being  adapted  Ibr  bcgiDoem, 
wbilst  others  will  deal  with  special  topics,  and  will  be  ucfal 
only  to  more  advanced  stiitlents.  The  series  will  be  divided 
into  two  sections,  a  Bioloj^ical  and  a  Physical.  The  former 
will  he  published  under  the  general  editorship  ol  Mr.  Arthur  E. 
Shi|>lry,  Fellow  and  Tutor  of  Chiitt's  College,  Canhridge  ;  it 
will  include  "A  Manual  of  Invertehraee  Palsejntology,"  by 
Mr.  II.  Wuodt,  Demonstrator  of  PalwobuU-iny  at  Cambridge, 
which  is  now  ready;  "A  Test-book  on  the  Practical  f'hy^io 
logy  of  Planis,"  by  Mr.  Francis  Darwin,  of  Chri!»i\  Cclleqe, 
and  -Mr.  E.  Hamilton  Acton,  of  S(  Jnhn's  CoHej;e,  which  i» 
in  the  press  ;  "Works  on  Physical  Ani!uo|KilQf;y,  "  by  Prof. 
Alenaader  Macalister ;  "On  tlie  Wiubiatc  Si.ekioii,"  by  Mr. 
S.  H.  Reynolds,  of  Trinity  Colle,;'- ;  •  On  Ems-,i1  Plants,"  by 
Mr.  K.  C.  Seward,  Lecturer  in  botany  m  the  University,  and 
"  An  tnt'OdttCtitm  lo  the  Stody  of  Botany,"  by  Mr.  Francis 
Darwio,  wbkb  are  io  peeoatation.  Other  volumes  will  shortly 
bo  BimoiHiaed.  Tlw  iwlosaes  of  the  PIqfsicat  Series  already 
wnnccd  iot  ioefiide  thne  by  Mr.  R.  T.  Gluebtook,  F.R.S.. 
Aaualant  Directur  of  the  CavMidiilt  Lobomtoiy,  oa  "Light 
aoil  Heat."  "  laeciridty  and  MagBeliia,"iad  **MediaBieiaiid 
Hyiirtrtt.fi»  "  ;  Uieie  will  be  elementary  text-books,  based  on 
the  Practical  Coorsca  of  Phytic^  for  Medical  Students  at  the 
Cavendish  Laboratory.  The  volume  on  "  Light  aod  Heat  "  is 
in  the  press,  and  the  other  volumes  are  in  prepontlpai 

Mcisrs.  CllAKIKS  GlilFFI.N  AND  Cft's  aoMoimMBts  in- 
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elude : — "A  Text-book  of  On  md  Stone  Mining  for  the  Use 
of  Mine-owners,  Mine  inanageis.  Prospectors,  and  all  interested 
in  Ore  and  Stone  Mining,"  by  Dr.  Clement  Le  Neve  Foster, 
F.  R.S.,  Profesw  of  Mininp,  Rnynl  CotIe;;e  of  Science,  H.  M. 
In-ii'cclor  of  Minct!  ;  n  new  Metallurgical  series,  edited  by  \V. 
C.  Roberts-Austen,  C.B.,  F.R.S.,  Chemist  and  Assayer  of  the 
K.iyal  Mint,  Professor  of  Metallurgj' in  the  Royal  Culle^;*'  ol 
Science.  (1)  "Introduction  to  ibe  Study  of  Metalluigy,"  by 
the  Editor;  third  edition.  (2)  "Gold  (The  Metallurgy 
of),"  by  Thus.  Kirke  Rose;  (3)  "Copper  (The  Mctalfu'gy 
ol),"  by  Thos.  Gibb  ;  "  Iron  and  Steel  iT  M  litl- 
luigy  oQ,"  by  Tbo*.  Tutaer ;  (S)  "Metallurgies  Ma- 
cbiociy ;  the  Application  of  Engineering  lo  Metailur^i 
cat  mbieras,"  by  Henry  Charles  Jenkins ;  (6)  ' 
(w  the  EdiMr.  Teehaakcieal  Itaonnls:  "Oils,  FMa» 
waitssi,  sad  Allied  MsterbJs,  and  tht  MannfiMme  there- 
from  of  Candles,  Soaps,  and  other  Products,"  by  Dr.  C.  R. 
Alder  Wright,  F.R.S.  ;  "Agricultural  Chemi>try  and  An- 
alysis :  A  Practical  Handbook  for  the  Use  of  Agricultural 
Students,"  by  Dr.  J.  M.  H.  Munro,  Professor  of  Chemistry, 
Downton  College  of  Agriculture  ;  "  Dairy  Chemistry :  A 
Practical  Handbook  for  Dairy  Managers,  '  by  H.  Droop  Kicb" 
mond ;  "Cements:  A  Pradicil  Handb.>nlc  on  (heir  Manu- 
facture,  PrOpSflisS,  Testing,"  .Vc,  by  Gilbert  K,  Ked^ravi-  . 

"Petroleum:  A  Treatise  on  the  (;ein;ra(ihical  IJisiributi«n, 
Geological  Occurrence,  Chemistry,  Production,  and  Rrhning 
of  Petroleum;  its  Testing,  Trannpofi,  and  Storage;  and  the 
Legislative  Enactments  relating  thereto;  together  with  a  De- 
scription of  the  Shale  Oil  Industry,"  by  Bciverton  Redwood, 
assisted  by  Geo. T.  llolloway.  Wuh  irapi  ,in.l  illustrations.  The 
special  features  ul  Mr.  Uedwooti's  woikwiil  be  the  hitherto 
nnpnblithed  descriptions  of  undeveloped  aoorces  of  petroleum  to 
varions  para  of  the  world ;  and  (3)  that  ibeteMiae,  transport,  and 
sMcage  from  the  point  «f  vlowof  kigislMian,  aiMfthe  PMcaUiMW 
which  experienee  ilk  this  and  Mbsr  cwulf  its  has  shown  tn  be 
necessary  in  the  interests  of  pnblk  saiitty.  "  A  Tcxt-book  of 
Physics :  including  Properties  of  Matter,  Hear,  Soqnd  vtA 
Light,  Magnetism  and  Hlrcniciiy,"  by  Dr.  J.  H.  Poynting, 
F  R.S.,  late  Fell,  of  Trinity  CulK,  Cambridge;  Prjf.  ol 
Physics  in  the  Mason  Coll.,  Birmingham,  and  J.  J.  Thomson, 
F.R.S.,  Fell,  of  Trinity  Coll.,  Cambridge;  Prof,  of  Exper. 
Physic?*  in  the  UnWcr.  ofCaiib.  ;  "The  Mean  Density  of  the 
Earth:  .\n  Essay  lo  which  the  .\dams  Prite  was  adjudged  in 
189J  in  the  Uatversity  of  Cam' n  l  ;-,"  by  Dr.  J.  H.  Poynt- 
ing,  E.K.S.,  in  large  8vo,  wit:  1  :  ,i;ia)»hy,  illuMralitins  m 
the  text,  and  lithographed  platen  ;  "  .Mamie  Enf;ineerin(;  Kulc^ 
and  Tables  (A  Pockict  bo.jl;  of  :  for  the  u^c  of  .Marine 
Engineers,  Naval  Architects,  Designers,  1  iraughtsmen,  .Super 
intendenis,  and  alt  engag"  i  ir;  iln.  1-  -  ,^n  and  cun'slmciidn  of 
Marine  Machinery,  Naval  and  .Mercantile,  '  by  A.  L.  Scaton 
and  H.  M.  Rorolbwaite,  with  illasiratiooi ;  "Gas,  Oil.  and 
Air  Engines :  A  Practical  Teal.book  on  Inlaranl  Coahmtiun 
Motors  without  Boiler,"  by  Bryan  Oookin,  with illnsiiations ; 
"Sewage  Dispoaal  Works,"  by  W.  Sanlo  Cdnpt  Seeowd 
edition,  with  additional  plates ;  "  En|^lnaering  Dirawing  and 
Design  :  A  Practical  Manual  f^H*  Engineering  Sludentti,''  hy 
Sidney  H.  Welts,  Principal,  Battersea  Polytechnic  Institute, 
late  of  Dulwich  College.  Part  L— Geometry :  Practical,  Plane, 
and  Sulid.  Part  II. — Machine  and  Engine  Drawing  and 
Design.  Complete  in  one  vol.,  with  numerous  illustrations  and 
folding- plate  ;  "  Applied  Mechanics  ^^n  Advanced  Texi«boak 
of),"  by  Prof.  Jamieson,  Gta<g'>w  »nd  Went  of  Scotlnnd  Tech- 
nical College,  with  very  namerons  illustrations. 

.Messis.  Swan,  Su.NSKSM  Mf  tN  and  Co.'s  forihcoming 
wurks  are  chictly  text  books,  We  note  : — "  A  Sindeni's  Text- 
book onBotan),  '  by  Dr.  Sidney  II.  \'mc-,  I'l "fessor of  Bolanjf 
in  the  UmveiMty  ot  Onfuni,  cdiicir  "  I'rantis.  Botany,  ' 
copiously  illui-trate'l  ;  "Textliook  of  EmbryoNicy,  Inverte- 
brates," hy  D(i.  Korschflt  and  Heidei,  ol  the  University  of 
Berlin,  translated  and  edited  by  1  'r.  E.  L.  Maik,  Professor  of 
Anatomy  in  Harvard  University,  and  Dr.  W.  M.  Woodworth, 
Initrnctor  in  Microice^cal  AMtooiy  ia  Hsnwd  I'mveiiity, 
Part  L,  illustrated  ;  "The  Celt,  its  AnalOBiraHd  Ph 
by  Dr.  Oscar  Hertwig,  of  the  Univertrily  nf  Berlin,  traoshucd 
and  edited  by  Dr.  H.  J.  Campbell,  illustraled  ;  **Text-book  of 
Pafaeaniology  for  Zoological  Students,"  hy  Thcodoie  T.  Groom, 
illusiralcil  ;  "  Lectuics  011  lluniaii  and  .Animal  Psychology," 
hy  Wilhelm  Wundt,  Professor  of  I'liiloboidiy  in  the  University 
of  Leipzig,  translated  and  edited  by  Jan.c-  Edward  Creighton, 
Instructor  in  Philosophy  to  the  Cornell  Uni«etiiity«  Ithaca, 


Uiyitizeo  by  CjOOQIc 


October  12, 1893] 


NATURE 


581 


New  Vqrk,  and  R  (want  Bradfonl  Titehener,  of  the  C'>rnell 
Un  vfrsiiy  ;  "H*nJboik  of  Sy->iem»;ic  Botany,"  by  Dr.  E. 
W'jrnun^,  Profcf^or  of  Botany  in  the  Univer»i'y  of  Stockholm, 
liar.-l.iit-  i  and  eJifd  by  M.  C.  Potter,  M  A.,  Lecturer  on 
liini.i,')'  .in  l  fi  vi.iny  in  the  Durham  C-iltege  of  Science, 
illu-traieii  ;  "  l\j«n  Fl-iwerj,"  by  J.  W.  N.,  with  a  preface  by 
Caiiiiii  Uciihaiii  ami  i'felienrtary  We-ib-Peploe  ;  "Zoology,"  ljy 
B.  Lindsay,  illustrated  ;  "Fishes,"  by  the  Rev.  H.  A.Mic 
phersoii  ;  "  Fluweiing  Plants, "  by  James  Britten,  cdiuir  of 
the  J*mrmal  of  Botany;  "Granet."  \n  W.  Hutchioson ; 
"  MunnaliA,"  by  the  Rev.  H.  A.  Macpherson  ;  *'The 
NaMnI  Hwtorjr  sad  AntiqaitiM  of  S:lborne."  by  Gilben 
While.  BeaiMtrt  edhion,  with  notes  by  J.  E.  Harting,  illus- 
iratiom  br  Beiriek,  Hervajr.  fta,  aaw  edition. 

Ham.  Ckonr  LOCKWOOO  and  Sons  have  in  prepara- 
tion and  in  the  press. — "Machinery  for  Metalliferous  Mines: 
a  Practical  Treatise  for  Mining  Engineers,  Metallargisti,  and 
Managers  of  Mines,"  by  E.  Henrv  Davies  (illoMretsd)  ;  "  The 
Practical  Engineer's  V* ear-book  lor  1S94,  eontprising  Modern 
Engineering  Formulrp.  Rulfn,  Tables,  and  Memoranda,  in  Civil, 
Mechanical,  Eleciricnl,  M.iri;!?,  nnd  Mine  Engineering."  i>v  II. 
R.  Kempe  ;  "Practical  iJailJmg  C onstrjctton  ;  a  Handbook 
for  Students  Preparing  U)t  die  l-;n.>mifiitii">rn  of  ihc  Science  aid 
.\r(  r>epartraent,  the  Koy.il  In-tituie  of  Brilisli  Archiiecl*,  «ho 
Surveyors'  In'ititution,  ^V.:.,  tie-igned  ako  as  a  Book  of  Reference 
lor  Cersoni  engaged  in  iiuilili;iij  "  (icioo  iIlustralHiiiN; ,  l>y  John 
i' I  ni  .1  Allen  ;  "Concrete:  lis  Nature  an  i  Uses  :  a  Hfjok  for 
Arcbitccis,  Builder*,  and  Ci<!ik»  of  Works  "  ;*4;Ji  numerous 
illuttrai ions ), by  George L.  Sutcliffe  ;  "Tramways:  Their  Con- 
■traction  and  Working,  embracing  a  Comprehensive  History 
of  the  Syalen :  with  tn  ethnitive  .Analysis  of  the  varioue 
Moda  oTTnetttiit,  ft  deacrfptloB  of  Rolling  Stock,  and  detaiia 
of  Cost  md  WwrUac  Enpawet"  (««ilb  plate*  and  other  ilhu* 
tntiou},  bf  D.  R.  CIvlt.  new  edition,  io  one  veiume, 
Mwritleit  and  revised  ;  New  Volumes  of  llasliick';  Series  of 
"Haadjpbooks  for  Handicrafts,"  vii.  ;  "  The  \Vui>  livjrkci'> 
llandybook  :  a  Practical  Manual  on  the  Tools,  M  iierlals. 
Appliances  and  Processes  employed  io  Woodworking "  (with 
100  illustratinns)  ;  "  The  Mctalworket's  Hjndybook:  a  Prac- 
tical Manual  for  ase  in  Technical  <'U'sses  and  Workshops" 
(with  100  illustrations);  "Wall  I'a^^cr  D.-coration  "  fwi  h 
numerous  illustrations),  by  A.  S.  ;  "  An  A^•I.)[l miiral 

Glossary ;  or  Dictionary  of  Tcrais  used  in  Astronomy, 
with  Tables  of  Data  and  Lists  of  Remarkable  eid  Intcrifting 
Celestial  Object*,"'  by  ].  Ellard  Gore, 

Messrs.  CaSsKI  I.  \n|i  (.'li  iirfimisc  the  f'ill:jw:ni;  Ij  :  — 
"The  Story  oi  the  Sun,"  by  Sir  Kubeil  .S.  lUli,  K. R.S., 
Lowndean  Professor  of  Astronomy  in  the  University  of  Cam- 
biidge,  about  tSu  pages,  with  8  coloured  plates  and  other  illus- 
liatiomi  "The  Storr  of  oar  fhwel,"  by  T.  G.  Bonney, 
F.R.S.,  Frafeuor  of  Geology  la  Unlfenity  College,  London, 
Fellow  of  St.  John's  CoUcce,  Cambridte,  with  6  colonred  plaiei 
and  napi  and  about  too  iUtutratieai ;  "  The  Dawn  of  Aitro- 
nomy,  a  Study  of  the  Astron^tmy  and  Temple  Worship  of  the 
Ancient  Egyptians,"  by  J.  Norman  Lockyer,  F. R.S.  ;  "Our 
Railways,  (heir  Development,  Enterprue,  Incident,  and 
Romance,"  by  John  Pendleton,  illustrated  ;  "  Electricity  in  the 
Service  ol  Man,  a  PopuLir  and  Practical  Treatise  on  the  Appli- 
cations of  El.'ctricily  in  Modern  Life,"  with  nearly  S50  illustra- 
tions, new  edition,  revised  by  Dr  R.  Mullineuit  Walm^ley  ; 
"  Cassell'i  New  Technical  EJucator,'  an  tntucly  new  '"jclo- 
pteJia  of  Technical  Education,"  with  coloured  plates  and  en- 
graving", Vol.  ii.  ;  "The  Book  of  the  Hor.*,"  by  S.  Sidney, 
Iboroughly  revised  and  brought  up  to  dale  by  J^mes  Sinclair 
and  W.  L.  A.  Blew,  with  17  full-page  col!<.i  yfie  j  iaicsof  cele- 
brated holies  of  the  day,  specially  pr  jducca  fur  (his  ediliun, 
and  numerous  other  illustrations. 

The  following  ate  included  in  Messrs.  G£uliC£  PuiLlP  A.S'D 
Sox's  list  of  forlhcoaaiog  pablicaitkMa:— "The  Minctat 
Rcaouroetof  WcMm  Amiralia,  with  Ihn  daaeilpthna  of  the 
GoldfieMs,"  by  Allied  F.  Calvert  i  ••Philipa'  Aoatooical 
Model,**  a  Pietorltl  ReprcMotation  of  the  Heman  Frame  and 
its  Organs  by  meant  Olinpetimposed  Pbtes  printed  in  colours 
with  descriptive  tCXt  fay  Or.  Schmidt,  English  edition  by 
Wdliam  S.  Foiaeaitt ;  "  f'hdips'  Geological  Map  of  the 
Environs  of  London,  extending  atmut  twenty  niilc^  round 
Charing  Cross,  showing  ibc  Nature  of  the  Soil  and  the 
EhmUion  of  the  Land,"  by  George  Philip  (scale,  one  inch 
to  a  mile) ;  "  Lessons  on  Woodwoik  for  Evening  Claasn, 
eomjiriBlng  Exereiiea  in  the  Prhidplei  of  Joinery,  aad  Studict 
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and  Designs  for  Wood -Carving,"  with  numerous  illustralloot 
and  pxptanAtoty  letter-press  ;  published  under  ihe  directloo  of 
the  Technical  Education  of  the  Hants  County  rmm;  il. 

In  addition  to  a  number  of  ln-^ks  of  travel,  Mr  ,-r^  Samp- 
son Low.  Max?ION  and  Co.'s  publications  will  be; — "A 
History  of  Sc.mdinavian  Fishes,"  deicribc  I  by  H  Krie«,  C.  V. 
KkslrMiT),  and  C.  Sundevall,  with  coloured  plates  painted  from 
living  N^iecimens,  ami  cngiavci!  on  stone  by  Wtihelm  von 
Wright,  besides  numer»4>  ic»t  illustrations,  second  cduion, 
thoroughly  revised  and  completed  by  Prof.  F.  A.  Smiii  ;  "  A 
School  Coune  in  Heal,"  revised  and  enlarged,  by  W.  l.-ardeo, 
Amtaot  Matter  in  the  R.X.B.  CoUcwe,  D.svoipor.  Uic 
Sctaooe  Scholar,  Meiton  Collage,  Oafora,  nnm<v.>us  illastra- 
tioM,  fifth  edition ',  "Chemitlty  for  Beginncta,"  adajited  for 
Elementary  Stage  of  the  Sciancc  aad  Ait  Departnent'*  E«« 
amhutlons  hi  Organie  Cheufilty,  by  R.  L.  Taylor,  iihh 
edition,  thoroughly  revised  and  panly  rewritten. 

Messrs.  Chapman'  and  lUtt  have  in  hand  — "  Abcnt 
Orchidi :  a  Chat,"  by  Frederick  lioyle,  with  numerous  illus* 
tratlons  ;  a  book  by  .Mr.  Charles  D^xon,  entitled  "Jottings 
I  abiul  Birds";  "Woodworking  Positions,"  Ny  W.  Nelson, 
■  with  twelve  illu'itrations  by  licroert  Cole  ;  "  A  T«Kt-hook  of 
Mechanical  Knijinecring,"  by  Wilfrid  I  I  irieham,  Head  of  the 
Kn;;inccrin^;  1 ' .[larlmen!  n?  the  GoM-,mUhs'  Company's  fnssi- 
lute,  Nc*  L'foss,  l.iic  Profeisor  of  Mnoinecrin^;  at  th'j  SjIi  kiI  of 
.Science  an.,!  An  and  Technical  College,  Newciisllc  un  Tync  ; 
"  Illustrations  of  the  Principal  Natural  Orders  of  the  Vege:ahle 
King<iviiti,  "  prepared  foi  ibe  S.:ience  and  An  T).:partment,  by 
D..  D.  Oliver,  F.R.S.,  with  109  pi  ale*  by  W.  H.  Fiich  ; 
"  Food,  some  Account  of  its  Sources,  Consiituents,  and 
Umi,"  to  A.  H.  ChMch,  F.R.S.,  Piofwiac  of  Chemistry 
to  the  Hoyal  Academy  of  Aitt  in  London,  new  edition, 
revised. 

The  followhig  works  will  he  pnUUied  by  Mr.  Young  J. 

Pentlanu  :—"  Atlas  of  Diseases  of  the  Skin,  in  a  Series 
of    Coloured   lllustiatlons    from    Original    Drawingn,  with 
Descriptive    Letterpress,"   by    Dr.  H.    Radcliffe   Crocker ; 
"Manual  of  Practical  Anatomy,"  by  Dr.  D.  j.  Cunningham, 
Professor  of  Anatomy  and  Surgery,  Trinity  College,  Dublin  ; 
"  Hygiene  and  Diseases  of  Warm  Climates,  in  a  Series  of 
Af^ictett  by  Eminent   Authorities,"  edited   by  Dr.  Andrew 
Davi  hon,  author  of  "Geographical  Patholuijy."  )llu«lrated  ; 
I  "  il^ri-Bcri,  Researches  concernin-;  its  Nature  and  Cause,  and 
I  the  Means  of  its  Arrest,"  by  C.  A    Pekclharing.  I'roVssorin 
I  the  Faculty  of  Medicme,    Uuivcriily   uf   Utrechr,  and  C. 

Winkler,  L»:cturer  in  the  University  of  Utrecht,  translated  by 
,  James  Cantlie ;  "  Atlas  of  Opbioalmoscopy,  a  Series  of 
Coloured  Plates  from  Oiiginal  Dtawinga,  with  Ten,"  by  W. 
Adams  Frost. 

Me.  W.  B.  CUVB  (Univer«ity  Cniiespnndi-nce  Pre<s}  wDI 

Sihlish  r— ■*  Elamoatanr  Qaaliiad««  Analy<.i>,    by  WURain 
rkgi  nnd  Dr.  R.  w*  Stewart;  "An  fitemenury  Text- 
book of  Geomctfieal  Cosies,"  by  C.  H.  Bryan ;  ^'Gconetrieal 

Deductions,"  by  T.  W.  Edmondson  :  "Geometry  of  the 
Simpler  Figures  and  the  Plane,  Euch.l  \  I.  and  XL,"  by 
1  C.  W.  C  Barlow ;  "  An  Elementary  Text-book  of  Hydro- 
statics," by  William  Briggs  and  G.  H.  Biyan  ;  "Examples  in 
Magnetism  and  Electricity,"  by  C.  H.  Dibb  ;  "  An  Elementary 
Text-book  of  Mechanics,"  by  William  Briggs  and  G.  H. 
Bryan  ;  "  The  Element*  of  Trigonometry,"  by  William  Briggs 
and  G.  II.  liryan;  "Co-ordinate  Geonctiy,  Part  IL,"  by 

G.  H.  iliy.-.n. 

In  Mr.  Muri^ay's  list  of  forthco!:,iii4 'poV-is  we  fiiii  I'.'ie 
I  Life  of  I'lof.  <  >wen.  ba^ed  ^in  his  Correspondence,  his  Uiaries, 
and  those  <]f  hi^  Wife,"  by  his  grandson,  the  Rev.  Kichard 
Owcis,  svi'.b  jiori raits  and  illoslration?.  2  vols.  "A  Manual 
of  Naval  .\ichi:ectnte,  for  the  Use  of  Officers  of  the  Navy  and 
Mercantile  Marine,  Ship  owners.  Ship-builders,  and  Yachts- 
mco,"  by  W.  H.  White,  C.B.,  F.R.S.,  A»sisiant-Controller 
and  Director  of  Nnvnl  CoostmctioD,  Royal  Navy.  Third 
edition  thoroughly  leviMd  end  io  great  part  rowfitieo,  with 
130  illustnUionr. 

The  annooncemeots  of  the  Ci^RENuoN  Press  include  "  M.t- 
thematial  Papers  of  the  late  Henry  F.  S.  Smilh,  "  Savilian  Pro- 
fessor of  Geometry  in  the  University  of  Oafurd,  with  portrait 
and  memoir,  2  voh.  ;  "  A  Manual  of  Crystallography,"  by  N. 

H.  N.  Story-Maskclync,  F.R.S.  ;  "  O  jsetvattoni  on  some 
Point*  connected  with  H  wpital  Construction,"  by  Sir  1)  lUQlas 
Gaiton,  K.C.fi.  F.R.S.;  "A  Mooognph  on  iheOligochxis,"  by 
Frank  E.  Beddaid,  F.R.S. ;  "  Adkr'sAltemaliogtiaoenttions, 
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a  Biolo^cal  Studv  of  Oak^AlJs  and  Gallfliei."  Attthoriied  mm* 

latton,  byC.  R  Slrtton. 

Meurs.  Longmans.  Grkex  and  Co.  have  in  preparatton  r — 
"  Agricullaial  Analysis,  a  Manaal  of  Quintitative  Analysis  for 

Stuncrits  of  AgTiciihiir'","  hj-  Frank  T.  Aildyman  ;  "The  Oat- 
(Id  ir  World,  or  llic  'S'ouni;  Collcc' i>r's  ILindbook,"  by  \V. 
Furnr.iux,  wi!h  546  illi:str.T'.'ins.  iiirlinlinp  16  cnlocred  pla»M  : 
"  l.^kjmri  i.ifr,  liy  Fr-'lipif  NirisiT,  .ii:'li:ir  "  Tht-  !■  ir^; 
Cro»»;ni;  rjf  (ireciilanii,  '  iiatiilalcd  liy  WiUtaui  Arclicr,  willi 
iilustraiiiin'^. 

Camitli:  i  lamaiarion's  "  I'ujjjUr  Astrunomy  *'  is  being  trans- 
Uted  by  Mr.  J.  Ellard  Gar«,  and  will  he  published  by  Messrs. 
CllATro  AXIJ  WiNDUS.  This  firm  will  alio  publish  "The 
Sniciiy  and  Morality  of  Pianis :  a  Sketch  of  the  Life  and  Con- 
diitt  of  Ike  Vegetable  Kiogdom."  with  cdoofed  fmttiqrfMe 
nnd  t«0  illttfiiMMM;  "Oar  Common  Britisb  Fonib,  nod 
Where  to  Find  Them,  k  Handbook  for  Stndenta."  wlib  331 
illastrationt;  "The  PInjtime  Nainntiil,''  with  366  iUa«rm> 
ttons. 

The  volum's  on  scientific  subjects  announced  by  Me;trs. 
klviNGlo.v,  Percival  andCo.  arc:  — "The School  Euclid,"  by 
Mr.  Daniel  Brent  ;  "The  Bcgir.ncr's  TcKt-Hooksof  Science"  : 
"  Chemistry,"  and  "  Heal,"  by  Mr.  G.  Stallard  ;  "Geology" 
and  "  Physical  Geography."  by  Mr.  C  1-  Pirnes  ;  "  Electricity 
and  Magnetism  "  and  "  Mechanics  (Trt  i!i-.!  Ivxperimentally),  ' 
by  Mr.  I,  CiimminR  ;  "Light,"  by  .Mr.  if.  P.  Hit;hton  ; 
"  I'tnaical  riiysic-.,"  ill  three  parts,  by  Prof.  W.  F.  H.irrt"  ; 
"  I'ranical  l.(s.fin>  and  Kxercises  in  Heat,"  by  Mr.  A.  I>. 
Hall. 

In  hst  of  I.Kjks  J II  i<j  l.r  iml.Ii  .hc  i  liy  .Messrs.  \V.  H. 
.\tif  N  Asrj  (.■:>.  ni).|  ;  '  The  X.iiur.^lis'.'s  Library,"  each 
»eclion  rewritt:n  by  well  known  na;uialuls,  edited  by  Dr.  R. 
Bowdler  Sharpe,  in  ao  ViiU. ;  "  Hand  lOok  of  Britith  llepaticae, 
containing  Dcacriptiooa  and  Figures  of  the  lodtgenoai  Species 
ol  Muchuiia,  JnnienMmiin,  Ricdi,  tnd  AnthmeHN."  vj  Or. 
M.  C  Cookti  nnlh jrof  *■  A  M tnaloT Stmctwral  ltolny,"fte. ; 
"The  Pbiradnc  Thnto  of  WeitcfD  In^"  kgr  ihe  Kev. 
Alemuidar  Kyd  Nairne. 

Mes.srs.  Kkhan  Paul  a.m>  Co.  announce  a  new  volume 
of  "  Mcxi^rn  Science  Series  "  :  "  The  Taunaof  the  Deep  Sea," 
by  Sydney  I.  HicLson,  Downing  Collecc,  Cinitnidge  (with 
illusl rations]  ;  aUo  a  new  volume  of  the  "  IntLTnaiional  Scien- 
tific Series:  "The  Dl^persal  of  Shells:  an  lo«piiry  into  the 
Means  of  Di»per»al  po«sessed  bv  Krcsh-water  and  Land 
MolluiCJi."  by  IL  Wallis  Kew,  with  a  Preface  by  Dr.  Alfred 
Kus,cl  W.illace,  f.  R  S,,  ic.  ;  «  illustrations). 

.Ml  'tn.  (iEORGE  Beii  AM'  S  'N  -  propose  to  issue  Vol.  iii.  of 
itirj  •'  Ilriiiih  Fungus- Klur:!,  s  Cli'.ificd  Text-book  of  Myco- 
logy.' '  (  "■eorRe  Ms»er,  author  of  "  The  Pliint  World,"  with 
numeirni^  iilu-.!; .t luits  ;  •■'I'he  Lltnu-tii>  1.1  .\|  |/lied  Mathe- 
matics, .ncluding  Kinetics,  S:atici,  and  Hydrostatics,"  byC.  M. 

iessop  :  "  Elcmentarj  Amlylieal  Gcometty,"  by  the  Rev.  T.  G. 
'yvyan. 

Mean.  Puubkick  Warse  a.m>  Co.  annoance The 
Roynl  Natural  Hialoiy," edited  by  Richard  Lydekkcr,  with  pre- 
face faf  P.  X..  Sdaicr,  iUoaliated  «{th  wventy  iw»  coloured 
plates,  and  epwaida  of  *ixlcen  hvndrcd  wood  cngraving<i,  by 
W.  Kuhtrcrt,  \.  Wotf,  T.  Sptchi,  Gambier  Bolton,  P.  J.  Smit, 
&c.,  to  I  s.  is.urd  in  monlhly  parts,  beginnii^  this  month. 

Mcun.  ,Mi:riiL'i:N  and  Cu  will  add  lo  their  University 
Exienslon  Series  a  popul.ir  introduction  to  modern  physical 
astronomy,  cntidr.i  "  The  Vault  of  Hea*etii"  by  R.  A. 
Gregory  ;  and  "  .Ml:<  a  io^^y  ;  the  Elementt  of  Weather  and 
Climate,"  by  Mr.  H.  .V,  Dick^jn. 

l-'ioro  Messrs.  A.  am*  C.  Black  will  come  "Investigations 
in  Microscopic  l'>am»  and  on  Protoplasm,"  Kj'  Prijf.  O. 
Cutichb,  lr«iv-I.T<.<l  Irora  the  (icrman  by  F..  A.  M  iiLlun,  illns- 
tiatcd  ;  and  the  tciiiai  liiig  tAopattsof  I'rof.  Newlua^>  "  D.c- 
tionary  uf  Birdi.' 

Tlie  following  are  among  the  otucalionat  announcements  of 
Me<.5rs.  Bl.AtrKiK  ami  Son  Text-book  of  Heat,  '  by  Dr.  C. 
H.  Draper;  "  Students' Introductory  Handbook  of  Syslcmalic 
Bouny."  by  J  \V  Oliver :"  Elcoenury  Hydraataiics  and 
Paeumatics,  '  by  K.  Pinkerton. 

Mcur*.  \V,  ANU  K.  CiiAMiii  Ks  will  add  tolheir  list 
"Electricity  and  MvgDcti  m,  °  by  Prof.  Carglll  G.  Knott; 
"  Oreank  Chemittry, '  byProC.  Peikini''  Elemcntaiy  Science," 
liy  S.  R.  Todd ;  "NaviKation,"  by  J.  Don. 

Among  Meurs.  Wiluams  akd  Nokcati's  i«tfaeomine 
bookf  ia  "A  Pocket  Flora  of  the  Edbbnsgh  DIuriet,"  by  C.  O. 


Sonntac,  of  the  Edinburgh  High  School,  with  an  Analytical 
Vlxt  toOrders  and  Genera. 

Mesan^.  I,  Huohhs  a.nii  Co  announce  "  Horoars  Physio* 
graphy,"  by  R.  A.  Gregory  and  H.  G.  Wells,  and  a  second 
edition  of  Pro'.  Walker  Overend's  "  Elements  of  Physiotogy." 

The  RcLiGiot's  Tmact  SuctKrv  announce  "  The  Rwnaecc 
of  Electndty,"  by  J<^  Monro,  with  illastratioDi. 


TRILOBITES  WITH  ANTENN.^  AT  LAST.' 
\ I  R.  W.  D.  MA1THKW  >  is  to  be  warmly  congratulated  00 
liein,j  the  first  to  describe  TriloSiles  with  visible  antenn.T.-. 
His  detailed  and  iltusirated  description  of  a  rich  find  (some 
listy  apeciinens)  of  Triartkrm  BitkU  with  nnteoMr,  made  by 
Mr.  Valiaot  in  the  Hudson  Ri«er  Aaim  acar  Rome^  N.V., 
matt  aaturalty  canae  eacttcment  mmg  Mologiali  all  over  llm 
world. 

The  complete  absence  of  all  trace*  of  visible  antennx,  and, 
farther,  the  Tailote  of  Watoolt,  after  the  mod  patient  research  by 
means  of  sections,  to  discover  any  aotennal  systeoi  at  all,  have 
resulted  in  the  Ttrildfaites  remaioiog  without  abiding  home  in  the 
zoological  system.  They  have  been  Isopods,  Phyllopods,  and 
even  Arachnids.  And  now,  at  last,  Trilobitcs  have  been  found 
with  very  pronounced  antennie !  The  first  qoestion  we  natar- 
ally  ask  i<,  wh.it  light  do  these antcaaie  throw  apoo  thoaSniticv 

o(  ihi^  mysterious  group? 

Alliii  ling  to  the  description,  these  org«r.i  arc  long,  many- 
jointed,  typical  crustacean  antenri.x.  "They  out  clo^e 
together  from  ]a»t  under  the  centre  of  the  aniericir  luirit-T  of  (He 
head  shield."  ....  "  Their  point  of  origin  seems  tu  l  .eu::i!rr 
the  front  part  of  the  gl  UK-lla,  ;u  they  can  l>e  traced  a  li'tle  w.iy 
under  the  head  shield,  where  they  almost  coalesce,  lUcu  tucu 
upwards  and  outward*  and  disappear."  ....  "  Just  over 
the  sp)t  where  ibiy  come  out,  the  anterior  margin  of  the 
bead  shield  is  arched  slightir  npwaidt,  seemingly  to  give  room 
for  them  to  play  to  and  ttor 

Ft  >m  these  details  we  dednco  the  foRo  wing  s— 

(t)  All  Trllobtlcs  had  antenns,  which  eacept,  as  far  as  are 
know,  in  the  case  of  Tnarthrus  BttkUtAme  remained  shut  in 
under  the  head  shield. 

(2}  These  vanttally  placed  antennae  were  inserted,  approxi- 
matdy,  one  on  each  side  of  the  labrum. 

It  seems  to  me  tha*  these  natural  conclusions  from  the  facts 
go  far  to  establish  the  relationship  between  the  Trilobiies 
and  the  Apodidx  oiiginaHy  iiLiinlainc;!  hy  Ifcrraeister,  and 
recently  elaborated  by  the  |  ic^cnl  \vt>;<i  ■  "  T):f  .\podid»," 
"Nature  .Series,"  l8<)2).  llul  hjucvcr  ULtgtuy  the  arguments 
(amounting,  it  seemed  to  me,  I  j  a  yiaoi)  in  favour  of  this 
relationship,  the  inability  actually  I  j  l  j;r.  r^»trsl<?  the  »-?ti"<'fnce 
of  the  an'enn^  was  a  felt  weakii'-  lha  »f,i^nL--r  li;r^  n  <w 
lieen  finally  remuvetl,  and  my  .ir,;umciHi  hivc  bctu  iuliy  i.t*n- 
firmed,  by  the  finding  that  the  Trilobitcs  had  antenna-  in 
practically  the  smm  position  as  theanledr  r  pair  in  the  Apodid« 

The  Trilobites  may  therefore  take  a  firm  place  atUwiOet 
of  the  Crustacean  ^yitcm,  wiih  the  existing  .\pni  aS  •tkeir 
nearest  ally. 

The  modem  Crnttacca,  sritb  dwtr  two  pairs  of  onteBnie 

arranged  in  a  gtonp  with  the  cyca  at  the  most  .tnietior  end  of 
the  body,  have  then  10  b<  deduced  from  primitive  foims  io 
which  the  antenom  were  placed  ventrally  .It  the  sides  of  the 
labrum,  and  were  bImI  in  under  a  large  head  shield.  'iHvlkrmt 
l>«iii  »how«  US  one  attempt  to  bring  the  anlennu:  forward.  \ 
pair  of  antcniiu:  tpiesuiuably  the  anterior  jair)  lengthened  lon 
sideralily,  and,  without  apparently  changing  their  places  of 
insertion,  projrcieil  from  under  the  head  shield  through  a 
mc'lian  groove.  In  spite  of  this  actual  discovery,  I  still  think 
that  the  method  of  attaining  the  same  end  proposed  by  me  <'J(. 
ii:.  )  w  as  the  method  finally  ailopted.  I  ^sij^iiestcd  two  groove, 
one  on  each  mJc  of  ihc  median  linr,  .il  i  .;  n  '  ich  the  nntenn.c 
moved  bjdily  to  the  front.  This  would  i»U»j»  boih  pairs  to  act 
a>  anteri  or  leelcr*,  whereas  the  methml  »doptc<l  by  I  rianhrus 
would  .Tpiiircnily  only  allow  one  pair  to  do  so.  Further,  the 
piece  between  the  jjroovrs  would  .nccoiint  f>i  the  ro»trum,  which 
wc  know  wai  very  early  developed.  The  anteunw  m  the  early 
Pnyllopod  Ceniijeittu  faftti*  were  not  lon^  and  filiform  as  in 
the  Tnlobite  Triarihnis,  bat  look  ciactly  like  a  pair  of  Apus 
antenna?  moved  bodity  to  ihe  front. 
Whether  the  remarkable  rciembhinee  of  the  Isopods  to  the 
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Trilabitrii  U  •lu-  tn  direct  docenr,  or  ii  ftctsc  of  eoBTcrgieiice, 

cAnnot  here  t>e  discu<seil. 

We  »hAll  wail  wiih  im()aticnce  for  further  delaiU  of  these  im 
porUnj  ilKcoverie*.  inatmuch  zs  there  seem«  i^jreit  promiif  that 
the  iiiU  hUvk  shale  to  which  we  owe  the  li-.u  prcsjr^- 1:  im  i  jf  ihe 
anlena%  has  also  presetve'l  for  ti«  fiirther  details  of  lb«  or,jani- 
utioo  of  thete  intercslint;  fn.MU.  Die  fracmcnU  sf  blttM 
shewo  in  the  dcawings  m^ke  us  eager  for  more. 

II.  M.  B£ftMA«t>. 


UNIVERSITY  AND  EDUCATIONAL 

INTELLIGENCE. 

Ah  iotluential  aoU  well-atleoded  Cooference  on  Secondary 
Educklkn  wu  opened  on  TMidqr  m  the  EfCMiiMtio*  Schools. 
Onbid.  The  wHjtctt  caaiid«r«d  mtn  th»  need  of  variom 
lypet  of  leAHHliry  edacetioo  in  EaB^iKid,  villi  >pcdei  iefineace 
10  (1)  ihc  cmrieulft  ami  snuIatioB  of  fint  snule  wbwdi  (cImncbI 
»nd  Dioderii},  second  grade  $chooU,  and  l]%lier  gl*de  boMd 
schools  rc>(>«ctivcly  :  ,'2)  the  provUioo  of  pieperatory  ichook 
for  the  upper  gnule  of  McoiHlery  eehoolt ;  and  {3)  wt  retation 
lelween  •eooadiUT  idioole  and  the  Univcnhice. 

Mk.  a.  Al'STlK  LXIBHtPRnrost  of  Kind's  Collet;e,Cambrid|:(-, 
wat  adrnilted  Vice-Chanceller  on  September  30.  Dr.  Prile,  in 
icnignini:  office,  commenled  on  the  events  of  ihe  University 
;rar.  lie  called  special  attention  to  the  si railcneil  ficnnces  of 
the  scientific  department*,  and  t tutted  that  help  might  be 
oMained  from  external  sources.  The  departments  of  Knglneer- 
infi.  Geology,  .\«trofnnny,  jnit  r:(th')!'>c:v  rxi  jiftr  to  ihwe 
mrwt  nrgenily  in  ncc  1  ul'  .nl  l.'.i.jn.il  rrs  .r.nr,.  I  he  S?nr.tir 
would  l>e  a<>kffd  to  a;)(i:iint  s  symlica'.c  I'lr con. Iiu  1  ini;  Kxamina* 
liiini  m  ,\i;Tii;iil;iiT.Tl  ^.itv.o-.  Ix.-int;  .;Mii:;'y  in  .vcd  thereto  by 
the  1 'iiunty  Ctmncil*  and  the  iioyai  ARficuiEurai  Society.  The 
( .  liiro  Trtcenteoary  at  Padua,  the  Harvey  Centenary  in  Cam- 
britiyr,  and  ilie  ap)><jiniment  of  Mr.  II.  V.  Oliliiatn  as  Univetsiiy 
l^cturrr  in  (Geography,  in  the  rWMi  of  Mr.  BttdHliaa,  Were 

inpaiheiically  referred  to. 

Mk.  K.  a.  S ami-son,  Fcllnw  if  St.  John's Colleije,  and  Unac 
Ncwiun  Sluilcni  in  Astron':>niy,  Cambridge,  hu  beeo  appointed 
('•nfciitor  of  Mathtmatici  la  the  Durhaa  Coliqse  of  Science, 

Newca^ilc. 

A  Miw  course  of  Iccturr.  ill  •'  The  Physiology  of  the  .Special 
Sense«,  chiifly  the  phenoaicaii  uf  Vision,"  will  he  given  this 
irrcabyDr.  W,  H.  R.  Rivers,  of  St.  Fohn  -  (Jr';i'--.;f,  Cambridge, 
tM-ginnint;  on  .Monday,  October  16.  The  I-jciut^  will  be  accom- 
panied by  )Li.iL:(ti;al  w.nk  in  tbc  I'sycli nj .li yxK  il  l.aboratory. 

The  Technical  InitrucUuH  C<»tnmitiec  of  Un-  F.olton  County 
Council  has  issued  a  syll.ibus  of  tliy  and  evenii  .;  ul  i'-ci  for  the 
sesiion  1893-4  rhe  youth  of  H  dton  cm  ol>tain  instruction  in 
u  ariy  of  the  arts  and  most  of  the  sciences  .-it  their  Technical 
SclKol,  and  judging  from  tbe  weil-equippcd  wurkshops  illus- 
iralcd  in  Ihe  cjrUabiM,  eieeUeitt  eomiea  of  manaal  training  are 
given. 

Tiie  Ealraaee  Seholanhlp*  in  Sdeccc  at  St.  Eartholoniew's 
llosp  tal  have  recently  been  awarded.  The  scholarship  of  ^75 
in  fawli»aad  ftuMagjf  hat  been  gieen  to  E.  C.  Moriand*  of 
0«ens  Coilege.Mancheitcr ;  the  tcholanhip  of  ^75  in  cbemUtry 

and  pb)$ics  has  been  gainol  by  K.  11.  Bremndge  ;  iheinnlor 
nprn  scholarship  of  jClSO  in  l>i(du|;y,  chemitlry,  and  pbjtRt  hae 
IweO  gained  by  II.  .V.  CotwcU  ;  and  the  preliminary  scientific 
eahibition  has  been  awarded  to  J.  E.  Kobin<on.  The  JealT- 
ffr«nn  C»bibilion  in  classics  and  mathematics  has  been  gained  by 
C.  V.  Bell. 

A  ntCESTof  ihe  Univcnity  Eatcnuon  Science  Lectures,  to  be 
■lehvered  thii  aoliimn,  shows  that  tbe  movement  u  doing  good 
urtik  in  many  parts  of  the  country.  In  ooonection  with  the 
Cimlir^i'ge  University  llxtension  Syndicate,  nine  courses  will 
be  delivered  on  Bol,iriici3  su^j'-i-t'!,  seven  on  Natural  History, 
»evcii  on  nyk;icne  an  1  kiti  ltcd  ;:ni!rrs  ^.v  on  Chcmistiy,  arid 
two  on  the  History  of  icicnoe,  while  single  cour.ses  have  been 
arrange  1  in  A;;: itulture,  Electricity,  and  Geolo,>y.  The  pro- 
gramme of  the  London  Society  for  the  Extension  of  University 
reaching  shows  six  courses  on  Chemistry,  I  m  Astronomy, 
three  on  (ieology,  and  the  same  Dumber  oa  Uyi>icne.  The 
'>«ford  University  Ezletuion  Delegacy  have  made  arraiige- 
menis  for  (he  delivery  of  sixteen  courses  on  Chemistry,  twelve 
an  Hygiene,  nine  on  Agriculture,  four  on  Aitronomy,  three  on 
G-ngraphy,  three  on  Geology,  two  on  Electricity,  two  on 
Phy  i  <i^rjp'iy,  one  on  Light,  and  oaeoothe  Foieesof  Nalnre. 
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SCIENTIFIC  SERIALS. 

The  AmeHfitH  Mflforoh^Ual  Jfurnal  (at  August  contains 
an  important  investigation  oo  tbe  movements  of  tbe  air  at  all 
heig^  in  cyctonea  and  anticydooes,  naaho*  n  by  clond  obeenra- 
tiont  otde  at  Bhic  Hill  Obaamlor  j.  A  record  was  laaide  «f 
the  kind  «f  cadi  ch»d  viaiUO'^  ita  (Ureciioa  of  metioR  and 
relative  velocity,  ami  the  oharrvatiana,  dunScd  into  fiye1e«elK« 
Were  ploUed  by  mean*,  of  arrows  on  maps  prepare*!  for  the 
purpose.  The  increascil  velocity  of  the  wiml  near  the  centre 
of  the  C)clone  and  the  'Itcrea'ed  velocity  near  the  centre  of 
the  aniicvelonc  are  disiinclly  shown.  The  arrows  al*o  show 
tha;  the  inclination  of  the  wind  (o  (he  centres  of  the  two  is  not 
the  same  on  all  side<.  In  the  cyclone  the  winds  blow  most 
nearly  tangential  sotith  r.i^f  th<»  mitir,  and  most  fitii-'v 
inward  nnrih  or  norili  t  i  t  ..1  i!ir  Ln  tr'-  ;  while  in  ti .in-: 
cylmf  the  wrnr!<  aiL-  nii.'ii  inngenu  'l  n.>riti  we>t  of  the  Cfiitre. 
8!iii  nm-i  nt  ;irlv  I'ui'A.'inl  south  or  sc  i' ti  r4>t  'if  ihe  Centre.  In 
(lie  cuiaaliii  region  the  cyclonic  and  nn  ici  i:l'>n:c  circulation  are 
still  visible,  but  the  general  wcsUi.u  i  iln  t  his  tit  C  imr  much 
strcnjer,  while  above  that  region  iliat  tirculaiion  is  entirely 
masked  by  the  drift.  The  diagrams  also  show  that  the  carrents 
do  not  all  Inm  to  the  right  as  one  ascends  into  the  aimosphere, 
as  is  usually  stated  ;  when  the  winds  have  a  northerly  om- 
I  ponent,  they  show  that  the  enrrenis  torn  to  the  left  a*  one 
asceniis.  The  table*  show  that  the  drcnlailoo  of  ihcairianMcb 
more  rapid  in  Ihe  higher  regions  than  near  tbe  earth's  anrfaoe, 
both  in  cyclones  and  anticyclone*. 

nu'.hlin  dt  tAcjUlinii  /\,>yale  J(  B<!i^ju<,  No.  8. — Deter- 
mination of  the  consUr.t  of  aberration,  of  the  par.illaxof  Polaris, 
of  the  velocity  of  the  solar  system,  and  of  the  consLinis  of 
diurnal  nntaliOB,  by  cmim  of  the  latUade  obienrations  of 
Gyh'^n  and  Petmat  Pnlkowa.  by  P.  Folic.  A  further  discus- 
siun  of  the  evidence  for  diuraal  Mtalion  claiaMd  as  diicovered 
by  the  author,  and  other  deditetiooa  from  the  Pnlkown  latiivie 
obscrvatioiu.  Among  the  latter  U  the  R.A.  of  the  apex  of  the 
sun's  way,  377',  the  positive  panllax  of  o*  05  for  Polaris,  and 
the  negative  correction  for  ibe  oonitaat  of  aberration,  o'''037, 
which  hamMmiics  the  velocity  of  light  and  the  parallax  of  the 
sun.— Correct  determination  of  the  constant  of  aberration  b^ 
observations  in  the  prime  vertical,  by  (he  same  author.  Thts 
show«  'h^^t  the  jircfp'e-l  formula  for  the  reduction  of  prime 
verlitiil  '.Sst-rva'sons  is  l.iully,  and  substitutes  a  correcie  i  "n-:, — 
Research^-,  on  ihe  ni' jn  '  Cif !>-in  df rivati ws.  hv  Louis  Henry. 
This  ;i  iTii  in  "f  Oic  ifs'r.:ri:'rir'-  cminins  n  prelinu  lary  account  of 
the  amm 'niacnl  tiniva'ivi.--.  Ill  methyl  al  ichyJ'-.  —  On  a  srm|>le 
method  of  measuriri;:;  tfi.irihi ion  in  mineniN  fisi  m  iliiii  pKii^s, 
by  G.  Ce*«ri>.  A  coini>cii*aling  quartz  prism  is  -piaccd  between 
the  microscope  and  the  mineral,  and  moved  across  the  hehl  l<y 
means  of  a  screw  permitting  a  >iisp|jcemcot  of  0^05  mm.  Tie 
tints  utilised  for  the  determination  of  the  amount  of  retardalion 
experienced  by  the  eatraotxlioarr  ray  are  thoie  known  as  sen- 
sitive tints,  which  easily  change  fron  n  biniah  10  n  nddisb 
violet.— On  Ihn  nntrition  of  tbe  eehlnodenns,  by  Manetin 
Ch.ipeaux.  Tbe  aathor  maintains  that  the  amiboeytes  of  the 
cueloniic  cavity  of  slariishes  play  an  important  part  In  tbe  con- 
linaation  of  the  process  of  digestion  originated  by  the  radial 
glands.  Small  drops  of  the  oils  emulsifieiJ  by  the  radial  glands 
travcrfc  the  epithelium  and  enter  the  body  cavity.  They  are 
then  absorbed  by  the  ainil>ocyte<,  and  their  du|)lication  is 
carried  onl  in  the  interior  of  theae  phi^acytes,  under  the  in- 
of  na  add  ferment. 


Bul'ttin  </<-/a  SffcU'tJ  Jes  Naltiraliilts  tie  Stoscou,  lS92,Noi>  4.— 
Contributioiu  to  the  fauna  of  the  Aral  Steppes,  by  \.  Nikolsky, 
List  of  mammals  and  birds  collec(ed  or  noticed  in  (he  Steppes, 
wiih  very  short  remarks. — Ailragalm  L'r(ile»iis,  a  new  Speiie*, 
by  D.  Litwioow. — On  the  coli  of  January,  tSrjj,  note  by 
b.  Sre-newsk'j  — To  the  memory  of  N.  I.  Kuksli.iroff  and 
A.  \V.  Gadolin,  by  W.  Veroadsky.  An  excellent  ^limmnry  of 
Gadi  Iin's  work. 

1893,  No.  1. — On  some  ccto-  and  ento  ju-  isiiea  nf  i  il- 
Cyclopides,  by  Or.  W.  Schewiakoff  (with  a  1-  I'ci  A  r..  a 
specicf,  Trickophrya  iior.iiformiSf  is  described,  aU  j  :lit_- 
ento-parasitic  slimes  of  the  c}^li>|i;ilcs.  i  »a  the  anatomy  uf 
Sirgiht  ^iscr'i'rmis,  by  W.  /yk  iff  (with  a  plate). — Notes  on  a 
nc  A  ,;.ull  ,1  .-l'K)  'ijJt»i,  by  Marie  Pavloir(with  a  pUle).  The 
»l.ull  h3.i  been  tecciv<.d  from  .\meiica,  and  was  found  in  the 
m  IOC  e  lie  of  tbe  Black  ildb,  Sontb  Daoola.— Catalogue  of 
Lepiduptera  of  tbe  Government  of  Kaian  (ihitd  paper),  by 
L.  ICniiikovaki,  ooataialng  the  Noctuai.— On  the  nmecuhir 
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forces  in  the  chemically  ticnple  bodies,  on  the  twtii  of  fhtrmo- 
Hjmamie*,  bdnc  the  third  part  of  a  remarkable  memoir  by 
J.  Wdnbene.— Oo  the  development  of  the  ocean,  by  Prof.  H. 
Traatichnld.    An  attempt  to  prove  that  the  ocean,  at  iu  first 

appearance,  must  have  Wn  vwy  pOOT  ia  cUoridci  tl  Wdl  m« 

in  carboaates  and  other  salts. 


,    SOCIETIES  AND  ACADEMIES. 

Pahis. 

Academy  of  Sciences,  October  2.  — M.  I.  ■  ^ry  in  the 
ehelr.'^^n  the  Serpent  li'tMU  of  ihc  Ktii>nc  al  Gcnesa,  by 
M>  IL  Faye.  rhu  p»t>cr  contains  a  description  of  a  peculiar 
pheoonicnon  seen  at  a  weir  near  Geneva.  It  it  a  ispecies  of 
whirl  in  a  vertical  pi  by  a  recoil  of  ihe  water  from 

the  top  of  (be  barrier  to  a  dbtaeee  of  1*5  m.  The  aus  ul  the 
«Mrl  is  horiaoolal,  ud  nnrilel  to  Hm  beoier.  A  delicate 
ecpcfincBC  pcrfomM  bv  Uw  lale  M.  Colledoii  nrawad  that  this 
"  aerpent "  es«tcl*ce  in  tto  iiUerior  a  caasidcfable  aspiration  or 
■iKliaai.  The  pheeoowiMHi  {■  oomplicaied  by  the  teperposiiion 
of  aootber  whirl  roand  a  vertical  axis  in  the  neighbourhood  of 
places  where  the  banier  is  interropted,  and  the  water  is  allowed 
a  free  fall.  In  ihe»e  places  oooical  tubet  are  formed  whoae 
apices  deseeiid  to  the  bottom  of  the  river,  end  Into  which  air  is 
noisily  precipitate  i.  L'ght  objects — wood,  paper— thrown  into 
Ihe  whiil|i<  ijl,  lif^ceiiii,  turning  upon  themselves  with  extra- 
ordinary sjiecd.  The  whole  phenomenon  is  very  transitory  and 
unstable.  M.  Faye  does  not  share  M.  C'jll.iiion's  view  ihat 
the  phenomenon  i»  analogous  to  an  ascending  tornado.  It  has 
n  I  analogy  to  a  lornad^i,  although  it  essentially  requires  a 
dt>LenHir,;j  whi'l  for  i  s  proiuction.  —  Observations  of  the 
C'iiiicl  K'lrilamc  'Jurnisset,  made  wiih  the  .i;rcat  erpialarial  of 
the  Bordeaux  Observatory,  by  .MM  (»   Kiyct,  L,  I'lcart,  and 

F.  Couny. — Valees  of  the  mai;neiic  elrmerus  <leiermined  by 
Ihe  polar  expcditloil  of  the  Imperial  Russian  Geographical 
Sadctr  i«  the  ncMtb  sf  dn  Leak  by  M.  le  General  A.  de 
Tille.  The  valnes  ibr  the  Mncne  elcBMOti  at  Sagastyr,  as 
Ibnad  hj  Captain  Jorgeiks,  are  the  foUowit^  : — 

Dectioaiioa   4-7*  E. 

Dip 

HoiiaoataJ  iatcasity  ^   0*072* 

G.  Ncvfliajrct'i  aup  shew*  the  greatest  error  in  the  declination, 
which  it  gives  at  II V*  E.— laflomce  of  the  state  of  the  swfaoe 
of  a  pladova  dceindeapoB  Ita  iailiil  eapadqr  of  potaiiiatioa, 

>>y  M.  J.  Coll*.  The  ftt>ahi  of  M.  Cooa'a  eapanaicata  are 
in  agreement  witb  M.  Blondloi's  proposition  that  gases,  and 
hydrogen  la  pardcalar,  are  the  cause  of  changes  in  the  capacity 
of  a  plaiinum-vraler  snrface.  If,  in  conformity  *ith  this  hypotbe- 
*•«,  the  presence ofhydragendiminishesthe  capacity, ihecanacity 
of  an  electrode  having  served  as  Icathode  in  the  decomposition  of 
water  is  very  small ;  ooaversdy,  that  of  an  electrode  which  has 
fefved  as  an  anode,  mast  be  very  great,  »ince  the  oxygen  let 
free  must  have  eliminalcd  the  hydrogen  with  which  the  platinum 
niicht  have  been  charged.  Chromic  acid,  twring  a  powerful 
oxi  li*er,  inuit  »tt  in  itie  same  sense.— The  fua;ion  i-f  lu  lmc 
by  starch,  by  M  G.  Kouvicr.  The  wcii;his  of  starch  remaining; 
the  same,  as  well  as  the  other  circumstances  of  ihc  experiment. 
If  ihe  quantity  of  iodine  ailded  is  increased,  the  quantity  fixed 
rises  at  first.  If  the  iodine  is  employed  in  sufficient  quantity 
a  compound  is  obtained  whose  percentage  of  iodine  is  always 
nr.ir  1 9  6,  corie^NMMliag  lo the MfBMda (C^HitOj),.!^.  Ahigher 
l>ciccntage  was  aever  abtalaad.  If  tfte  weights  of  iodine  and 
ataich  reaMia  the  wme.  aa  vdl  aa  the  other  dtfaawiances  of 
the  cBpetlnMBl,  aad  tiSe  volaaM  of  the  aibitan  ineieates,  tbe 
quantity  of  iodine  fixed  diminishes,  00  condition  that  no  more 
iodine  is  employed  than  is  necessary  to  obtain  the  percentage 
196.  Otherwise,  the  volume  may  iacreaae,  aad  yet  thia  pcr- 
eealage  aiay  be  obtaiaed. 

SvuNF.r. 

Royal  Society  of  New  South  Wales,  Angnst  a.— 

I'rof.  r.  r.  .Anderson  Stuart,  President,  in  the  chair,— 
'l  lic  foMowing  paperi  were  read  :  —  .N'l.ies  on  the  Bin 
j;er.i  di.tmond  ricld,  by  Rev.  J.  .Milne  Curran. — On  the 
occurrence  of  a  chromito  bcaring  rock  from  the  Pennant  IlilU 
Ojuty,  near  Paramatta,  liy  W.  K.  Sineeth,  J.  A.  Watt,  and 
Pro'.  T.  \V.  E.  Oivid. — Note  on  the  occurrence  of  barytcs 
at  the  Five  Djck  Sandstone  i^aairy  ;  and  note  on  the 
occurrence  of  calcareous  sandstone  allied  to  Fontainebleun 
sandstone  from  Rock  Lily,  near  Pittwaler,  by  Prof.  T.  \V.  E. 
David. 

48I 


NO.  1250.  VOL. 


Linnean  Society  of  New  South  Walea,  Aagnst  ja. — f 

Haswell,  Vice-Picsident,  in  the  chair. — The  following  paper* 
were  read  : — Notes  on  .\uslralian  Coleoptera,  with  descriptions 
of  new  Npccies,  part  xiv. ,  t<y  Rev.  T.  I'lackburn.  -  Note  00 
Colin.:  /  ' Li:  vr/,  Tryon,  by  Pruf.  I;.sl|  h  Tile  —  r)es,cripti'>n«  of 
some  new  'pecies  of  AraneiJu  from  .New  -South  Wales,  No.  i  i. 
by  W.  J.  Rainbow. — Notes  on  aboriginal  stone  weapons  and 
implements,  No.  xviii.-xz.  by  R.  Etberidge,  Junr. — Three 
additioaal  iTpea  of  neoiciah.  or  tbrawiaf-aiidi,  by  WL  Biharid|sa^ 
Jun. 
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BRITISH  BUTTERFLIES. 

The  Lepidoplcrii  of  the  PrUhh  Islands ;  <i  De.Mriptivf 
AciounI  of  the  Fumiiies,  Cenera,  ,111,/  Spfiies  In- 
digenoui  to  Great  Pritain  and  Inland,  (heir  Pre- 
paratory Slatesy  HabitSt  and  Loiaiilits.  Vol.  I. 
Rhafialoara.  By  Charles  G.  Barren,  one  of  the 
Editors  of  the  Enf.  m.  lK  -tt's  Monthfy  Mag98i$U. 
(Londoa  :  L.  Reeve  and  Co.,  1893.) 

NOTWITHSTANDING  the  number  of  popular 
books  on  British  insects  which  arc  constantly 
issuing  from  the  press,  it  is  only  occasionally  that  we 
have  to  notice  the  appearance  of  a  work  of  higher  pre- 
teouons  thaa  this,  evea  as  regards  our  British  battertlies. 
And  yet  it  is  of  ^at  importance  that  we  should  place 
on  record  a  full  and  complete  account  of  our  nntivc 
insects  as  speedily  .IS  possiljlc.  .Much  mfonnation  that 
might  still  have  bstn  picie.-ve  I  fifty  years  ago  js  now 
irrecoveiably  lost,  for  the  drainage  of  the  fens  has 
robbed  us  of  many  of  the  British  insects  which  were  abso- 
lutely peculiarto  our  country.  r>  ii  some  still  remain  ;  and 
notwithstanding  the  comparative  poverty  of  the  Hritish 
insect-fauna  ascompued  with  that  of  the  Continent,  the 
British  Islands  possess  a  much  larger  number  of  peculiar 
forms  than  is  generally  imagined,  and  the  Prmcb 
entomologists  actually  call  Britain  "le  pays  dei 
varieies." 

The  volume  befoie  us-  is  the  commencement  of  a 

comprehensive  work  on  the  whole  of  the  iiritish 
Lepidoptcra  (about  3033  species  in  round  numbers) 
and  is  edited  by  Mr.  C.  G.  Barrett,  who  is  well 
Icnown  to  entomologists  as  one  of  our  best  practical 
workers.  He  has  had  unusual  facilities  for  personal 
observation  in  many  parts  of  the  country,  and  has 
devoted  much  attention  to  uur  n<it:ve  Lepidopterii,  and 
more  especially  to  some  of  the  more  difficult  groups  of 
the  smaller  moths;  but  he  has  hitherto  only  contributed 
to  periodical  literature. 

The  work  appears  in  monthly  parts,  with  plain 
or  coloured  illustrations.  It  commenced  last  year, 
aod  the  first  vohime,  including  the  butterflies,  and 
illustrated  with  forty  plates  representing  all  the  spe- 
cies regarded  as  undoubtedly  British,  in  addition  to 
numerous  figures  of  lan-.t-  .ind  varieties,  is  nowcoinplete 
in  ten  parts,  and  has  been  reprinted  on  smaller  paper, 
and  without  plates.  It  appears  to  us  to  bs  a  grave  over- 
siglit  that  there  is  no  reference  to  this  in  the  smaller 
edition,  except  in  the  advertisements  at  the  end  of  tiie 
volume.  Prominent  attention  should  certainly  have 
been  called  to  the  larger  edition,  even  at  the  t\sk  of 
injuring  the  sale  of  the  smaller  one,  either  in  the  preface 
or  by  a  conspicuous  advertisement. 

In  his  introduction  .Mr.  liarrcti  gives  a  concise  account 
of  the  general  structure  and  metamorphoses  of  Lepidop- 
tera,  and  remarlcs  on  classification  and  syaoaymy.  With 
respect  to  cUssMieation,  everyone  wilt  agree  with  him 
in  the  following  observations 

"  Cias^ficatiQii  Es,how«yei',laifety  amattcr  of  opinion. 
The  absolute  necessitj^in  books,  lists,  and  collections— 
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for  a  linear  arraagement  precludes  the  possibility  of  one 
which  is  reallv  aattiral,  since,  although  the  relation  of 
groups  to  each  other  Is  often  evident,  they  ramify,  extend, 
intersect  and  interlace  to  such  a  degree  that  it  is  only 
possible  to  take  group  after  group  in  as  natural  a  suc- 
cession as  seems  to  commend  itself  to  the  individual 
writer,  with  the  knowledge  on  his  part  that  the  arrange- 
ment is  partly  the  outcome  of  hi^  own  particular  views, 
and  that  in  all  probability  those  of  other  authors  are 
eqnalty  substantial." 

But  when  he  adds,  "That  which  has  hitherto  been 

followed  for  our  native  species  does  not  appear  to  be  dis- 
turbed to  a  very  large  e.xtent  by  an  examination  of  the 
specie?  found  1:1  other  parts  of  the  world,"  it  is  only  so 
far  tnte  on  account  of  the  vast  bulk  of  the  Order  having 
hitherto  prevented  any  rearrangement  of  the  families 
(the  buttertlies  excepted)  in  .i  suffiricntly  natural  series 
to  be  regarded  in  any  other  light  than  as  tentative. 

Ml,  l^arrctt  cuts  tlie  (lordian  knot  of  synonymy,  as  is 
best  in  a  work  of  limited  scope,  by  quoting  every  name 
under  which  any  species  is  widely  known.  No  other 
course  was  open  to  him,  unless  he  h.^d  worked  out  the 
synonymy  of  every  species  for  himself,  a  work  of  great 
labour,  ditticulty,  and  at  times  uncertainty,  or  unless 
be  had  decided  to  follow  some  previotts  author  through- 
out. 

Dealinc,'  with  liritish  Lepidoptera  only,  .Mr.  Bar.-tt; 
appears  to  have  almost  confined  himself  to  the  use  of 
English  authors,  from  the  time  of  Haworth,  including  an 
examination  of  the  principal  periodicals.  A  great  deal 
ot  hitherto  unpublished  information  is  also  included  in 
the  work,  from  the  observations  of  the  author  and  hi^ 
correspondents,  liut  little  use  appears  to  have  been 
made  of  continental  au  thors,  except  as  regards  the  larvse 
of  some  of  the  species  described. 

Turning  to  the  body  of  the  work,  we  find  that  under 
eacii  species  tlie  dimensions,  essential  characters,  varia 
tion,  larva:,  pupx,  habits,  &c.,  are  discussed  in  sufificicnt 
detail  for  most  practical  purposes.  A  useful  feature  of 
the  book  is  the  addition  of  mriny  of  the  species  \'.h;ch 
have  been  reputed,  on  fairly  guud  authority,  to  have  Uccn 
taken  in  Britain,  but  which  are  still  regarded  either  as 
accidental  immigraots,  or  as  doubtiuUy  British.  Of 
eotirse  these  notices  are  much  briefer  than  those  of  the 
well-established  British  species,  about  which  there  is  no 
((uestion.  But  we  do  not  >>ec  what  has  guided  the  author 
in  his  selection  of  reputed  British  species  '%  he  has  in- 
cluded such  an  insect  as  Tkait  ntmima,  a  oonspieuotts 
South  European  butterfly,  once  found  flying  in  Brighton 

N'atkel,  but  which  could  hardly  by  any  possibility  be 
indigenous  in  Britain,  while  he  makes  no  mention  of  many 
species  recorded  by  the  old  authors  as  having  been  at 
least  casually  taken  in  England.  As  be  has  included 
such  species  as  Thais  rumina  and  Pamoisiiis  Delius,  we 
think  he  sho  iUl  have  given  at  least  a  passing  notice  of 
every  butterfly  recorded  as  having  been  taken  in 
Britain  (except,  perhaps,  in  cases  where  there  was 
reason  to  believe  that  there  had  been  an  actual  error 
of  identificatiun,  or  when  a  careless  and  ill-informed 
author  like  Turton  has  marked  species  as  British  .it 
random);  .or  else  have  omitted  all  the  reputed  British 
species,  except  these  which  thcfe  was  some  ground  for 
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t>«»;icvii>^  tm^ht  u!tini.-i!cly  provt  to  be  indigenous.  Amnn?; 
ihtf  tv.'.rr  w<rr  many  mochs  vvh.ch  were  really  omitted 
(tojii.  uiste.iJ  of  inserted  in,  the  British  list  "without 
AttbbiMit)-,*  bx  iIm  late  Henry  Doubleday,and  which  have 
>iiice  been  proved  to  be  imligrenoas,  and  reinstated.  Bnt 
ATX  fjlad  t'l  fiiu!  that  Mr.  Barrett  admits  Lyccena 
>4>^'i'.i.i'o  and  Danaxs  Archippus  among  our  native  buttcr- 
rtic*.  The  latter,  though  an  importation  from  America, 
hat  been  w  frequently  taken  in  England  of  late  years, 
that  it  i«  hoped  it  may  became  permanently  natarat- 
l^f,^  I'll  the  other  hand,  there  .iii;  several  apparently 
extinct  species,  formerly  common  in  England,  such  as 
Gujstplmnut  tUtpmr^  lait  taken  In  iS65,as  well  as  others 
which  appear  to  be  now  on  kbe  veige  of  extinction  as 
British  species,  without  any  obvious  reason,  such  as 
.-/A'/''  .  and  /'<'/»(?".■"/, j/// .  ,i  /r.     In  a  lew  years 

we  fear  that  entomologists  may  have  seriously  to  con- 
sider the  desirability  of  finally  erasing:  several  of  our 

British  butterflies  from  our  list  nbsnhitely  :ir.d  un- 
doubtedly c\tinct.  Per  contra,  we  may  look  for  oc- 
casional additions  (though  very  rarely  among  the  butter- 
Ate»)  among  species  which  are  possibly  overlooked  or 
confounded  with  othefS,  Hke  Lycttma  argiadn  and 
Hesperiix  linfnl.t,  the  two  latest  novelties.  In  the  case  of 
Lycwna  batica,  tirsC  taken  in  England  in  1S59,  there  is 
good  reason  to  believe  that  the  species  is  naturally  ex- 
tending its  range  in  North- Western  £arope.  Possibly 
this  may  also  be  the  case  with  the  moth,  Syntomis  phegea, 
which  is  Slid  to  have  heen  l.iken  once  or  twice  in 
England  of  recent  years,  and  which,  though  gregarious 
and  generally  abundAnt  \s  herever  it  IS  l9and,ts  excessively 
local  north  of  the  Alps,  though  there  me  eetraral  isolated 
colonies  in  Germany  and  the  Ketbertands. 

We  cnuld  ha\e  wished  that  Mr.  liarrcf.  had  paid  n\ore 
atteniiun  both  to  the  foreign  literature  relating  to  ISritish 
butterflies,  and  to  the  older  English  literatare  before 
Haworth  j  but  no  man  can  accomplish  everything,  and 
within  the  limits  to  which  he  has  confined  himself  his 
work  must  be  regarded  as  by  far  the  best  .md  niesi  •  otn- 
plete  which  has  yet  appeared.  \V.  F.  Kirbv. 


cnnh'E  OX  LOCO.^r  >r!i  ES. 

Britiih  Locomotives.   By  C.  J.  Do  wen  Cooke.  (London 
and  New  York  :  XVhittaker  and  Co.,  1893.) 

LOCOMOTIVE  engineers,  like  their  brethren  in  the 
medical  profession,  very  often  differ  widcl>  in  their 
practice ;  again,  they  often  follow  the  practice  of  some 
older  locomotive  engineer  dead  and  gone,  may  be.  Who 
can  say  that  the  late  Mr.  Wiltiam  Stroudley  has  not  left 
liis  mark  on  the  locomotive  desi>;n  in  tfii«  country,  and 
that  many  British  railways  du  not  bear  his  handiwork 
in  the  design  of  their  locomotive  stock  ?  To  the  layman 
the  question  why  certain  railways  have  eogiacs  with 
domes,  and  other  railways  have  engines  wHbout  domes, 
will  always  rem.iin  unanswered.  The  Same  may  be  taid 
of  bogies,  injectors,  pumps,  &c. 

In  the  large  locomotive  works,  wheve  engines  are  bailt 
by  contract,  these  divergencies  of  practice  ■xrt  brought 
prominently  forward,  and  one  is  in  danger  of  coming  to 
the  conclusion  that  anything  will  do  in  the  way  of  loco* 


motive  desifjn.  Nor  is  it  only  in  the  design  that  there  is 
so  much  variation,  for  one  finds  quite  as  much  in  the  sys- 
tems of  doing  work  often  rigidly  specified  to  be  followed- 
Aoother  point  also  deserves  attention.  Since  the  use  of 
steel  hasoome  into  use  as  a  material  for  the  construction 

of  boiler  shells,  it  is  amusing  toobserse  the  ditTcrent  ways 
this  material  is  handled,  or  tather  speciticd  to  be  handled. 
Some  engineers  allow  the  plates  to  be  sheared  to  size,  and 
the  rivet  holes  punched  full  site  without  hesitation  j  others 
again  partly  follow  this  practice,  but  require  the  sheared 
edges  of  plates  to  he  planed  to  a  depth  of  a  quarter  of  an 
inch,  and  punched  holes  to  be  machined  to  a  depth  of  an 
eighth  of  an  indi  on  the  diameter.  Another  sdiool  de* 
dines  to  have  punched  rivet  holes  at  any  price.  The 
same.variation  in  practice  holds  good  with  the  question 
of  annealing  the  plates,  1  n  d  patticolatly  the  flanged  pUtea 
which  go  to  form  the  boiler. 

It  is  possible  to  take  the  pifncipal  parts  of  a  locomo- 
tive  and  tn  demonstrate  that  what  is  considered  ^ooc* 
practice  by  one  locomotive  engineer  is  considered  by 
some  other  to  be  decidedly  wrong,  and  for  this  reason 
no  good  can  be  atuined  by  following  this  view  of  the 
question  further.  Any  book,  therefore,  treating  on  loco- 
motive cn;;incen"ng  will  naturally  tend  to  follow  the  prac- 
tice of  some  particular  locomotive  engin  cer  as  regards 
design,  and  particularly  the  details,  the  principles  of 
coarse  being  the  same  in  all  cases. 

The  voltmie  before  us  "does  not  prolSese  to  be  a 
sc  ientific  work  ;  its  purpose  being  more  to  give  the  reader, 
who  inav  not  feel  disposed  to  dive  into  figures  and  cal- 
culations, some  information  about  locomotives  in  a  COn> 
deosed  and  intelligible  form."  This  is  to  be  regretted, 
because  there  is  no  modem  work  on  loeomottve  design 
available  for  rcfercnre.  But  on  the  other  hand,  the  author 
has  written  a  most  read.ible  book,  useful  alike  to  the 
apprentice  and  lay  reader. 

The  author,  being  on  the  locomotive  staff  of  the 
London  and  North-Weitem  Railway,  naturally  follows 
the  practice  in  vogue  on  that  line,  and  a  better  r\ani[ilc 
of  good  all-round  locomotive  engineering  will  be  difficult 
to  find. 

The  volume  may  be  roughly  divided  into  three  parts  t 
vii.  the  early  history  of  the  locomotive,  details  trf  con- 
struction of  recent  engmcs,  and  descriptions  of  modern 
locomotives  in  nse  on  the  principal  railways  in  this 
country.  In  alt  three  divisions  the  author  hasdeaenmple 
justice  to  the  subject :  .ihhough,  .is  we  have  before  pointed 
out,  the  book  would  have  been  of  far  more  value  to  an 
engineer  had  the  author  gone  deeper  into  the  question  of 
design,  and  particularly  the  strengths  of  parts. 

Chapter  deals  with  the  boiler,  the  most  Important 
and  deliratc  part  of  a  locomotive  engine  :  for  given  a  welt- 
made  builer  of  ample  capacity,  then  the  cn^jme  will  have 
every  chance  of  bdflf  %  sncocss.  The  author  on  \yxgt: 
91  mentions  Bessemer  steel  ns  a  material  for  boiler  sbeiU 
n  such  a  way  as  to  give  sn  impression  that  It  is  the  com- 
mon practice  to  use  that  material  for  this  purpose, 
whereas  Siemens-Martin  open  hearth  steel  is  generally 
used,  and  Besaemer  steel  is  the  exception.  Further  on, 
the  tensile  strength  of  various  materials  used  for  maldog 
boiler  shells  is  given.  Surely  the  author  should  alio 
specify  an  extension  or  contraction  of  area  as  well  ? 
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We  read  that  "rivet  holes  may  be  drilled,  but  in 
general  practice  with  locomotive  boilers  they  are  punched 
when  the  places  are  c  >U1.'"  Has  liie  a  itiior  ever  seen 
rivet  boles  puDched  in  a  hot  plate?  It  certainly  is  the 
piaciice  to  fHuich  the  rtvet  holes  at  Crewe,  but  no  large 
contractor  dreams  of  punching  at  all,  nor  would  most 
engineers  allow  it  to  be  done  ;  and  as  regards  cost,  it  is 
certainly  no  more  expensive  to  drill 

Fig.  i5  represents  the  arrangement  for  staying  the 
crown  of  the  lirc-box'by  direct  stays  to  the  casing  plate. 
This  ii  said  to  be  "a  good  arrangement."  There  are, 
however,  several  objections  to  it,  the  more  important 
being  that  no  provision  is  made  for  the  expansion  nf 
copper  tube  plate  on  raising  steam,  the  first  two  rows  of 
stays  being  usually  canfed  1^  a  sKng  attached  to  the 
bfiiter  she!l.  The  o^d-fashinned  r(n>f  bar  i=  again  coming 
into  vogue,  owing  probably  to  the  fa_t  thaL  uie  luc-box 
is  not  held  so  rigidly,  and  therctore  the  plates  are  not 
SO  liable  to  crack  with  tbe  constant  expansion  and 
contractloiL 

The  chapter  on  boiler  fittings  is  ^'ood,  Init  t'u-  .iv>es;<)s 
packed  fittings  made  by  .Mc»&f ».  Dcwrance  and  Co.  uu^ht 
have  been  included  with  advantage.  On  the  subject  of 
cylinders  we  find  much  useful  infoimation,  the  latest 
types  being  clearly  iltustrated.  Under  the  heading  of 
ger.ctal  dr-alls,  the  radial  ax!e-b.i\.  Avtarns'  bogie  and 
blast-pipe  .»re  described,  but  ti-.e  bissel  truck  is  not  in- 
cluded. This  is  to  be  regretted,  because  it  is  very  com- 
monly in  use  abnMd,  and  is  more  eflficicot  than  the 
radial  axle-box.  The  all-important  question  of  brakes  Is 
dlsiussed  in  Chapter  >:iii.  F.^er^body  will  agree  with 
the  author  that  it  is  a  pity  there  should  be  two  brakes  in 
the  field,  because  where  vehicles  have  to  run  over  lines 
using  dinferent  brakes,  both  systems  of  brake  gear  are 
usually  fitted  :  and  so  thoroughly  has  this  to  be  done,  that 
in  the  case  of  fish  tnii:l;s  ubcd  with  pa<,Hengcr  trains  the 
cost  of  tbe  brake  gear  comes  to  more  than  half  the  total 
cost  of  the  vehicle. 

The  many  improvements  recently  made  in  the  design 
of  the  fittings  an«.l  .ear  <jf  the  autoiiialic  vacuum  brake 
have  rendered  it  most  efficient  and  easily  maintained;  a 
sectional  drawing  of  the  combination  ejector,  as  made 
by  Messrs.  Gresham  and  Craven,  would  have  been  w«l- 
coiiic  in  this  chapter.  The  Wcstinghouse  brake  is  well 
described,  and  is  illustrated  with  the  familiar  sectional 
drawings  of  that  company. 

Chapter  xiv.  is  on  modern  locomotives,  and  is 
capitally  illustrated.  The  locomotive  types  on  the 
L.  and  N'.W.R.  .ire  dcs'.ribed,  and  a  table  i:.gi\en,  beinj,' 
a  complete  list  of  the  ditterent  standard  classes  wulk  the 
number  of  engines  of  each  class.  Another  table  gives 
the  numbers  and  names  of  all  the  passenger  engines  ; 
following  this  chapter  we  find  the  standard  types  of  other 
companies'  locomotive^  treated  in  much  the  same  manner. 
On  p.  352  there  is  evidently  an  error.  The  author  men- 
tions Mr.  Stilling^  4  it  coupled  Inside  cylinder  engines 
with  5  ft.  6  in.  driving  wheels.''  What  does  this  mean  ? 
I'age  266  gives  the  information  that  the  Chatham  and 
Dover  Railway  has  the  automatic  va<  iimi  as  t'ne;r 
Standard  brake.  Surely  this  line  is  claimed  by  the 
Westtnghouse  Company.  Scotch  locomotive  practice  Is 
well  represented  by  .Messrs.  Holmes  and  Drummond's 
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fine  engines  running  on  the  North  British  and  Caledonian 
railways  respectively.   Page  386  contains  an  error  in  the 

statement  that  Mr.  Drummond's  engines  of  r\  particular 
type  arc  fitted  with  the  Ilrycc  Douglas  valve  gear.  One 
engine  certainly  was  so  fitted,  but  after  a  scries  of  break- 
downs the  gear  was  done  away  with,  and  the  ordinary 
link  motion  was  adopted. 

j     The  compound  locomotive  is  treated  in  C'lapter  \\i. 

'  Both  the  Webb  and  Worsdell  types  are  copiously  jiius- 
tratcd  and  described,  but  there  is  nothing  absolutely  new 

I  to  be  learned  from  a  careful  perusal  of  this  chapter.  No 

!  drawing  is  given  of  the  WorsideU  intercepting  valve ;  but 
tbis  is  a  mistake  which  can  be  rectified  in  a  future 
edition. 

I     The  volume  concludes  with  chapters  on  lubrication  and 
'  packing,  combustion  and  consumption  of  fuel,  engine* 
drivers  and  their  duties,  &c.    The  question  of  metallic 
^I.md  ))ai  'King  is  just  mentioned,  and  that  is  all.  There 
are  hundreds  of  engines  now  running  fitted  with  the 
I  Jerome  metallic  packing,  or  that  of  the  LTnited  States 
Company,  and  descriptions  of  thesewonld  not  be  out  of 
place  in  this  work. 
Taken  as  .i  who'e,  this  '. ol.nnc coni.ur:  ■>  much  readable 
I  and  useful  nutter.    The  author  has  ceruinly  succeeded 
I  in  writing  a  most  interesting boelc, which  is  sure  to  leave 
tn.iny  clear  notions,  on  the  minds  of  its  reader*,  con- 
ceining  the  practical  side  of  a  subject  of  vast  importance. 
Most  of  the  illustrations  are  very  clear.   The  printing  is 
good,  and  the  volume  is  strongly  bound. 

N.  J.  LOCKYBR. 


J VEA  THER  PROPHES  VINC. 
Sichtressc  1893,  us  Cauus.   Par  I'Abbd  A.  Fortin,  Coi^ 
de  Chilette.   (Paris :  Vic  ct  Atnat,  1893.) 

HATE\'ER  effect  such  a  period  of  fUn  i^j'jt  as  that 
through  whidi  some  parts  of  hngtand  and  the 
Continent  have  recently  past  may  have  had  on  the  harvest, 
it  is  pretty  eertun  to  be  followed  with  a  heavy  crop  of 
literature.  Some  writers  content  themselves  with  a  si  m  pie 
record  of  facts,  and  a  comparison  with  similar  experiences 
in  the  past ;  some  try  to  explain  the  causes,  and  others 
have  remedies  to  suggest  which  may  diminish  the  ill 
elTccts  of  similar  periods  in  tbe  future. 

The  work  quoted  above  belongs  rather  to  the  two  last 
categoric-,  but  untVirt  inately  wc  (  annot  congratulate  the 
author  on  his  contribution  to  either  the  scientific  or  the 
economical  dde  of  the  question.  His  explanation  of  the 
cau=e  of  the  drought  is  easily  expressed,  though  we  can- 
not hope  that  the  suggestions  put  forward  will  carry  con- 
viction  to  the  readers  of  this  journal.  In  the  opin.on  of 
the  author,  tbe  drought  is  due  to  three  contributory 
causes,  (f )  To  tbe  son-spots,  which  for  the  three  months 
in  qiicst'on  exhibited  themselves,  it  is  stated,  on  the 
southern  side  of  the  sun.  (2)  To  the  fact  that  during  the 
three  months,  March,  April,  and  .May,     \'cnus  s'est 


trouv^  en  opposition  constante  et  prolongiis."  (3)  The 
:  third  cause  is  due  to  the  fact  that  from  the  beginning  of 

the  \t:\T  •.]:■-   I  :r.ar  apogee  has  Ct^HCided  With  tho  UOW 

'  moon,  and  the  perigee  with  the  full  moon. 

M.  I'Abbd  Fortin  has  apparently  many  readers  and 
admireri.  If  we  have  understood  tbe  text  oorrectly,  he 
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publi  he«  nn  alOMIMek  in  which  the  weather  ptedictions 
are  gi  .  en  .1  year  in  advance,  and  to  judge  from  the  adver- 
tisement, ttu'^c  I'lx'cH  lions  have  met  with  a  ready  circula- 
tion.   Further  than  this,  it  is  uientioned  with  pardonable 
pride,  that  when  the  gifted  author  was  in  needof  a  micro- 
meter for  the  prosecution  of  his  studies  of  these  sun-spots, 
a  generous  and  a  sympathising  public  subscribed  700 
francs  with  a  readiness  and  devotion  that  should  attest 
the  usefulness  of  bis  labours  and  his  popularity.  With 
these  advanuges  on  bia  aide  we  lieei  the  responsibiKty 
venturing  to  disagree  with  him,  or  of  questioning  his 
figures  and  his  results.    Nor  it>  any  hope  entertained  of 
convincing  him  of  the  inadequii  V  <  A  hi^.  ir^'uments,  and 
some  ^lology  is  perlups  due  for  pointing  out  one  or 
two  facts  which,  if  they  do  not  convict  the  reverend  Abbd 
of  misrepresentation,  exhibit  at  le.\ii  .1  w.iiu  of  c.inJour, 
which  we  should  not  have  expected  to  meet  in  one  of  his 
sacred  calliog^  W«  mfty  pass  over  bis  first  argument 
ceating  on  auo-spots,  because  it  ia  not  impossible  but  that 
these  do  exercise  an  influence  on  our  atmosphere  not  yet 
explained,  though   we  are  certain   that  the  u  umest 
adherent  of  such  a  theory  will  And  little  additional  sup-  ' 
port  from  the  arguments  stated  by  the  Abbd.   It  may  not  ' 
be  possible  to  do  justice  by  a  translation  to  the  words 
'*  opposition  constants  et  prolongi5e,"  as  applied  to  \'enus.  1 
By  "  opposition ''  i?.  c.  i*leiuly  inc.ir.t  superior  conjunction, 
but  why  constant  and  prolonged  /   The  superior  con 
junction  of  Venus  did  not  take  place  till  the  beginning  uf 
May,  and  we  regret  to  s.iy  that  the  words  "coincident  cctte  | 
annce         avec  Ici  luoi^  tie  Mars  et  Avril  "  (p.  46)  are 
unwarranted  and  misleading.   The  same  remark  applies 
to  the  words  (p.  90},   V^nus  ne  se  rapprocbait  de  sa  con- 
jonctioQ  qu'  en  Juillet,"  and  it  may  further  be  remarked 
that  since  Venus  was  apvproximately  at  the  same  distance  < 
from  the  earth  in  the  beginning  of  July  as  at  the  beginning 
of  March,  June  ought  to  have  been  included  in  this  "  con^ 
Btant  and  prolonged  opposition. "   .A^'ain,witb  r^rd  to 
the  moon's  apse,  it  is  declared  (p.  90;,  "  il  arrivait  encore 
que  r.ipo.;'  e  se  f.ili.iit  iasle  en  pleinc  I' inc.  n:  'c  perigee 
il  la  nouvelle  luae. '    A  comparison  of  the  d.ilc!>  of  new 
and  full  moon  with  those  of  perigee  and  apogee  shows  that 
the  Abbii  is  not  more  accurate  here  than  in  his  remarks 
on  \  enu5.   The  average  deviation  for  the  three  months 
under  notice  i"-  i  ad  .md  a  half  days,  and  in  one  t  isc 
the  time  of  full  moon  was  March  31,  19b ,  while  the 
apogee  did  not  occur  till  April  5,  yh.,  or  a  difliHrence  I 
of  ti:ne  of  four  .\ni\  .1  hnlf  days.    But  the  curious  and  to 
some  extent  the  i.\oA  uueresting  feature  of  the  whole  is, 
that  Um  admirers  of  the  L  urr  u  ill  still  continue  to  regard 
him  as  an  authoriQr,  and,  what  is  more  to  the  purpose, 
eagerly  purchase  bis  abnuacka,  and  would  continue  to  do 
so  even  if  his  error;  uere  mote palpable— more  numerous 
they  could  scarcely  be. 

The  remedy  which  the  gifted  author  would  apply  to 
prevent  a  recurrence  of  the  ill  eifocis  which  have  made 
themselves  felt  this  year  consists  in  an  extensive  system 
01  irn^.uion.  Diiiib'.less  t'm.inci.il  cansidcrations  would 
enter  in  a  perplexing  manner  into  »uch  a  scheme,  and 
prevent  it  beoeoung  a  part  of  practical  agriculture.  But 
i]\c  kr.rnvled^e  of  local  circumstances  which  the  AbbJ 
probably  possesses,  and  ccriainly  we  do  not,  permits  him 
to  apeak  with  aia  authority  we  do  not  like  to  qtie>- 1  : 1 

w.  E.  r. 
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OUR  BOOK  SHELF. 

G(i'!oi;h<ii  niiif  So.'iir  Ciim.iUi  :  thiir  Causes  and  Kjrj'a- 
tiom.   A  Thesis.  By  Manden  Maaioa.  (Luidon: 

Dulau  and  Co.,  1893  ) 
StvEKAL  thinkers  have  from  time  to  titne  set  to  workte 
enlighten  their  fellow-creatures  on  the  subject  of  the  cause 
of  the  Ice  age,  a  period  when  ice  covered  quite  generally 
both  the  temperate  and  the  tropical  areas.  Kachone  has 
in  his  own  way  added  something  towards  the  aohilion  of 
this  problem,  whether  thai  something  was  large  or  small, 
but  the  theoT)'  that  will  produce  conviction  in  all  minds, 
or  rathor  in  the  nudity  of  minds,  has  yet  to  come.  The 
causes  whidi  Inve  been  suggested  ate  many  and  varied. 
Some  say  the  age  wasdue  to  a  decrease  in  the  original  heat- 
ing  of  the  globe :  changes  in  the  elevation  of  tlic  tftQd,and 
therefore  varied  land  and  water  distribtttiOKS|  changes 
in  the  position  of  the  axis  of  the  earth ;  while  others 
account  for  the  phenomenon  by  suggesting  a  period  of 
greater  moisture  in  the  atmosphere  ;  variations  in  the 
amount  of  heat  radiated  by  our  sun  ;  variations  m  the 
absorbing  power  of  the  sun's  atmosphere;  vanationi  in 
the  temperature  of  space  ;  coincidence  of  an  Aphelion 
winter  with  a  peimii  o{  maximum  eccentricity  of  the 
earth's  orbit ;  .1  romhir.  ition  of  the  last  mcntinnc  i  '.Mth 
that  of  changes  in  the  elevation  of  the  land;  and  lastly, 
the  explanation  recently  put  forward  by  Sir  Robert 
Hall. 

In  '.lie  prcst-nt  thesis  the  author,  .iker  iev.e.'.  ;ii^  briciL', 
liie  suggested  explanations,  goc^  b.i  k  t  )  iln.  u'.c  i  ol'tlie 
decrease  in  the  original  heatin;^  of  the  f;l  ibc.  .iiid  on  ilu: 
builds  up  a  very  plausible  theory,  lo  itate  '>;  :etiy  th)- 
t)iei3ry,  one  must  mention  ih.it  two  sources  of  heat  «eie 
at  work — first  that  of  the  resident  or  internal  heat  of  liie 
earth,  and  second  that  of  the  sun.  As  the  earth  passed 
from  the  era  in  which  its  climates  had  been  controlled  bv 
internal  heat  to  one  in  which  solar  heat  predominated, 
uniform  climates  "  must  have  been  passed  through  during 
which  isotherms  were  independent  of  latitude."  Before 
the  en  was  reached  at  which  the  sun  had  complete 
control  over  the  climates,  the  author  says  the  continental 
areas  must  have  been  glaciated,  independent  also  ot 
latitude. 

To  state  in  so  many  words  the  direct  cause  of  the  Ice 
age,  he  says  that  it  is  due  to  the  remarkable  properties  of 
various  forms  of  water  In  relation  to  beat  and  cold.  As 
vapour  it  played  an  enormous  part  in  the  lees  and  receipt 
of  heat  l^-  radiatioat  as  water  it  waa  the  last  to  reum 
"  the  effective  remnant  of  earth  beat,  on  aecotnt  of  its 
high  specific  heat,  and  as  ice  it  was  able  to  store  a  great 
amount  of  cold." 

I  iic  author  then  deals  in  detail  with  the  way  these 
three  (ortns  of  water  played  their  part  in  this  stupendous 
phenomenon 

The  end  of  the  K  e  a^je  u  a^,  btoiii:;lit  about  so  soon  as 
the  solar  heat  could  nnd  -ts  u.iy  tn  ihc  e.iths  surface: 
the  air  being  deiued  of  obscurmg  clouds  and  fogs  by  the 
cliiliin^  of  the  oceans  and  the  glaciation  of  continental 

aie.ij. 

The  first  jone  over  which' the  soLir  energy  would  firs: 
establish  its  power  would  be  the  torrid  zone  ;  travellir<: 
polewards  the  glacial  conditions  would  gradually  be 
removed  upon  lines  parallel  with  the  present  isotherms 

More  on  the  sul>  ccl  Meed  imt  i>e  said  here,  b  it  we  would 
recommend  any  one  who  takes  an  interest  in  ih  prob- 
lem to  give  this  book  a  perusal,  for  although  there  may 
be  many  who  would  not  agree  with  the  writer  in  .ill 
points,  yet  he  hnamadean  honest  and  plausible  attempt  at 
snggesting  a  cause  «f  one  trf^  the  most  dilKcult  and  yet 
most  fascinating  probkms  with  which  we  has-e  to  deal. 

A  Manual  of  A . V ,  //  ;  <    >  .     <     By  GeorgC  J.  Butcb. 

(London  :  Meiiiuen  ami  t  o.,  iS  1 
Oi  the  many  useful  volumes  ir.  the  L'luver-.ty  I  \tcns  .  r 
Series  published  by  Messrs.  Methuen,  tiiis  is  ore  of  the 
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best.  "  I  have  written,"  says  the  author,  "  not  for 
weahhy  amateurs,  nor  for  pt-oplc  »ho  do  not  c.ire  to 
ihink,  but  for  men  and  women  '.i.'h:>  ha-,  e  in  ),'u  e  up 
somL'thinff  else  to  <;pend  a  so\erei.:n  on  their  o.vn  educa- 
tion. Nearly  all  tlic  .ipjj.iratus  (Irsri.lirii  in  this  bcvok 
can  be  made  by  anyone  with  a  (ew  tools  and  a  little 
finger-skill."  In  coufonnity  uith  tlub  laudable  desire, 
technical  terms  are  rarely  mtrodurecl  w  ithout  hcin>,-  e-;- 
plained,  and  by  simple  words  and  apt  lUastration  the 
way  to  electrical  knowledge  is  made  as  e.^ny  and  pleasant 
as  it  possibly  coutd  be.  indeed,  popul  u  i'y  of  "style  ap- 
pears to  be  the  book's  sole  raifon  (filr. ,  foi.  with  <  ne  or 
two  exceptions,  the  facts  described  arc  to  he  foand  in  a 
number  of  elementary  tcxtdiooks.  fliv.ve\'cr.  it  can  be 
said  that  there  are  \  ery  few.  if  any,  books  ot  tiie  mi)de'.t 
dimeitsions  of  the  one  liefoic  a*  in  which  so  much  in 
formation  is  imparted  in  a  more  popular  manner.  The 
descriptions  of  experiments  and  principles  are  easy  read- 
in};  without  being  diifuse ;  the  hydrostatic  and  other 
analogues  are  numerous,  yet  they  are  never  used  where 
likely  to  lead  to  a  misconception.  The  illustrations, 
however,  are  not  worthy  of  the  text.  They  should 
have  been  far  more  numeroni  aad  leu  sketchy  in  order 
to  appeal  to  the  pubHc  for  whom  the  book  hM  been 
spocMlly  designed. 


LETTERS  TO  THE  EDITOR. 

I Editor  iiois  tttt  kaU  kims<!f  rtifsjHsibit  for  opiniem  tx- 
frtistd  hy  hit  corretfandemtt.  Neitktr  can  ht  wu/trlaie 
to  return,  or  to  <orrttpond  with  th*  writers  »L  njtttid 
maHHitrifti  inttndtd  for  this  or  Mgr  riker  part  «J  NATtf  RC 
Ho  notitt  is  taitM  0/ awi^mtiu  nmmHiueatioHt.l 

The  Stipposed  OlaeiaHon  of  Brazil. 

Is  the  second  volume  >>(  SMVut.  p.  ^10,  I  rcvi<-*edthe 
late  Prof.  Ilartt's  "  ucclogy  aiiJ  I'hvaica^  tjec^jraphy  oi  iiradi," 
and  called  attention  to  the  author'^  views,  as  well  as  those  of 
the  late  Prof.  AKassiz,  relatin^lo  the  supposed  glaciat ion  of  that 
coootty.  Fnrai  their  very  positiTcitatements  I  concluded  that 
the  evidence  at  dcseribe<l  by  them  did  adnatly  exist,  and  that 
nntll  it  wai  disproved  it  ihould  net  be  ignore<l.  In  my 
"  Darwinism,"  p.  370^  I  slated,  on  the  anthority  of  oiy  ftiead, 
Mr.  J.  C.  Branner,  now  Professor  of  Geo!ogy  in  the  Staafoid 
University,  California,  who  succeeded  Prof.  Ham  iaBiazilr 
and  bad  a  mach  more  ealensivc  knowledge  of  the  conntry,  that 
the  Mpposcd  glacial  drift  and  erratic  blocks  were  all  results  of 
subai-rial  clenudaiion.  Recently,  however.  Sir  Henry  Howorth 
ha^  I  Riled  jKime  passages  from  roy  review  in  illtistratioQ  of  the 
wild  .md  incredible  theories  of  some  geologists,  as  samples,  in 
fact,  i>fihe  '■  (il.tcial  Nightmare  "  ;  and, at  no  authoritative  dis- 
fioof  lias  vL-t  been  given  of  the  exceedingly  strong  and  positive 
s-i'.cmcnl.s  nf  Agaasiz  and  Harit,  I  beg  leave  to  l.iy  hr fare  the 
fe«4ci»  of  Nati'RE  Some  extracts  from  a  paper  on  "  d  lie  Sup- 
posed Glacialion  of  Brazil, "  liy  I'mf.  Kr.mntr,  wh.i  h  v.\V,  shurrly 
be  published,  and  of  which  iie  has  kindiy  >ciu  me  a  tyjc- written 
copy  in  adv.-ince.  As  a  partial  justification  of  whai  has  now 
proved  my  too  hasty  acceptance  of  the  statements  of  these  a<^.-i:k- 
men,  I  will  give  one  panage  ia  which  Prof.  Agaxaiz  refers  to 
the  supposed  glacial  phenomena  aear  Ceaia : — "  I  may  say  that 
ia  the  whole  valley  of  Maili  iheie  aie  ne  aeeanmlatimia  of 
aerainic  materlala  more  chanetevbtie  than  these  I  have  found 
here,  not  even  about  the  Kifehel ;  ncfthernreUiereany  remains 
of  the  kind  more  striking  afaoal  the  valleys  of  Mount  Desert  in 
Maine,  where  the  glacial  phenomena  are  to  remarkable  ;  nor  in 
the  valleys  of  Loch  Fine,  Locb  Awe,  and  Loch  Long,  in  Scot- 
land, where  the  tncca  of  anciaatglacieraaraaodiiiiact."  Both 
Agassiz  and  Haitt  were  eqvally  ainmg  as  to  slnalfair  plicaonieaa 
near  Kio. 

It  is  to  be  first  no:c  1  ihit  llartt  hid  only  spent  cit;h:ccfj 
months  in  Brazil  wlaeQ  he  wrote  his  hosil;  and  hH  vi;w<  oa  the 
glacial  phenomena  were  thus  based  o^i  n  v-ry  In^ty  .iirvey  of 
that  enormou*  territory,  Pinf  Branner  w-rnt  with  him  when 
he  ag.mi  vi>i:ed  lira-'il  in  ht-ljieil  him  in  h-N  K(:filt>gical 

wuik  till  hiti  death  in  lti77,  and  hiiuielf  cemaiaed  tivc  years 
longer  making  a  geological  survey  of  the  country  ;  and  he  states 
that,  before  his  death,  Hartt's  views  underwcnla  radical  change. 
Pnf.  Branner  says  • — 
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I  "  Under  bis  diiectioa  I  did  more  or  less  work  in  the  monn< 
t-iins  ahoat  Rio  de  Janeiro  fortheparpoieof  siftin;;  the  evidence 
of  glaciatlon  in  that  reipon,  and  I  am  glad  to  lay.  in  justice  to 

]  the  memory  and  ictentiSe  spirit  of  ny  former  chief  and  friend, 
that  long  before  his  death  he  had  entirely  ahandoned  the  tlieory 

:  of  the  glacialion  of  Brazil,  and  that  the  subject  had  ceased  10 
receive  further  attention,  even  a«  a  working  hypothesis." 

A  few  extracts  must  now  be  given  showing  10  what  causes  the 
phenomena  which  deceived  these  observers  are  really  due.  And 

'  first  as  to  what  were  supposed  to  be  erratic  boulders  often  em- 
bedded in  boulder  clay. 

"The  hmili'crs  htlieved  to  he  erratics  are  not  erratics  in  the 
^cn,L-  iniphf^J,  thouijh  th<y  arp  not  .lUs.iys  in  place.  The  first 
anl  most  conurinn  -irc  h.rjl.lcr'i  of  decomposition,  either 
rounded  (ir  tuhanr;ul.-ir,  Icfi  by  thi'  docny  of  (;r.mitc  or  gneiss. 
S  juictimea  tiicy  ,src  c  iihi'iiilcil  in  residuary,  and  therefore  un- 
sfr.iiir  ed,  clayj,  foTnicd  by  (he  (iecmnposition  in  place  of  the 
surrounding  rock.    And  evciyoue  has  beard  of  the  cfreat  depth 

j  to  which  rocks  are  decomposed  in  Brazil.  1  .Te  true  (irit^in  of 
these  boulders  and  their  accompanying  cliiys  h  often  obicured 
by  the  'creep'  of  the  owlcrialt,  or  in  hilly  districts  by  land 

'  slides,  great  or  tmnll,  that  throw  the  whole  mass  into  a  coafnion 
closely  resembling  that  ao  common  fai  thetno  |lacicr  boeMer 
clays.  In  this  connectioa  too mndi  strcn  caanol  be  plaeed  noon 
the  matter  of  land  iHAn ;  tbinr  are  very  commoQ  in  the  huly 
portions  of  Brazil,  and  a^de  Iram  profound  striation*  and  faeet- 
ting  prodoce  phenomena  that,  on  a  small  scale,  resemble  glacial 

1  till  in  a  very  striking  degree."  .... 

"  rbe  second  methwi  by  which  these  boulders  have  been 

I  formed  is  quite  similar   to  the  first,  but   instead  of  bdng 

i  cores  of  granite  or  ci^ncfii^,  ihry  lu-ive  been  derived  by  the  same 

i  process  of  exfiliaii  in  nnd  dccunipnsiiion  from  the  angular 
blocks  into  which  the  dikes  of  diorile,  diabase,  or  other  dark- 

'  coloured  rocks  break  up.  Their  colour  marks  them  as  quite 
different  from  the  Kifrounrlinpgranife*,  an4  the  dike?  themselves 
are  almost  invari.ibly  cnncrrjlcii.     The  residuary  clay;  derive  I 

I  from  the  decompoiinon  uf  '.hac  dike*  are  Nonifwhat  ditVerent 
in  colour  from  those  yielded  by  the  Rranitcb,  so  that  when 
'  creep '  or  land-slides  add  their  confusion  to  the  original 
relations  of  the  rocks  the  resemblance  to  true  glacial  boulder 
clays  is  pretty  stroiu;.  The  chance  of  discovering  the  source 
of  Mch  booiden  ia  rarther  decreased  by  the  depth^'.o  which  the 
maas  of  the  nek  bos  decayed,  and  by  the  inpenetrable  junglct 
that  cover  the  whole  country,  aad  ao  efliwtoally  limit  the  range 
of  one's  obicivaiienB.  Dikes,  vnA  ns  these  last  mentioned, 
are  not  uncommon  in  the  mountains  aliOBt  Rio  de  Janeiro. 
Indeed,  what  have  generally  been  regarded  as  the  very  best 
evidences  of  Brazilian  glacialion,  some  of  the  boulders  near  the 
English  hotel  at  Tijca,  fall  under  this  head,  though  some  are 
of  gneiss.  The  fact  is  that  the  great  mountain  mas'""! -ihoiit  Rio 
are  of  granite  or  gneiss,  while  some  of  the  boulder;  comr  fr  mi 
the  dikes  of  di.i*>?i5c  or  other  r!jrV-C'i!oured  rork  hn;h  on  their 
sides — dikes  which  were  not  visited  hy  .^i^.j'.si.' nr  llartt." 

I'rof  ilranncr  then  dcsci  ibe*  a  third  cl.^>s  of  *ii pjiosed  erratic, 
derived  Iriiin  certain  s.in.isfunc  beds  of  the  tertiary  dcpo.sits, 
which,  by  e.xpoaurt,  change  tu  the  harde>l  kind  of  quartzitr, 
;tn<l  » !ien  the  surrounding  strata  .art-  rcmnved  by  denudation, 

!  and  a  few  blocks  of  this  quartzile  arc  left,  they  .ire  so  unlike  the 
rocks  by  which  they  are  surrounded  that  unless  the  observer  has 
given  a  special  study  to  the  tertiary  scdimenu,  he  is  liable  to 
be  misled  by  theaa. 

The  wtoe>«picad  coating  of  diUk'Ilke  mateilds  tha  covers 
coasUeralde  areas  of  the  eourtiy,  eoosiBtiiig  of  booiden, 
cobbles,  aad  gravels,  sometimes  amoited  aad  sometimes  having 
clay  and  sand  mixed  with  them,  are  then  ciescribed,  and  are 
shown  to  be  dne  to  the  denudailun  of  tlu^  ternary  beds  during 

'  the  last  emergence  of  the  land,  aided  by  subsequent  subaitrial 
denudation  and  tarface  wash.    Prof.  Branner  thus  concludes  :— 
*'  I  may  sum  up  my  own  views  with  the  statement  '.Ym  T  til  l 
not  >ee,  during  eight  years  of  travel  and  ijeol.  i.^;c.i:  olis-  r. 

I  vatioDS  that  extended  frnm  the  .\mazon  valley  and  ilr-  cnns', 

■  through  the  highlands  uf  l!i.i/il  ami  to  the  head  waters  of  the 
Paraguay  and  the  I  aiMj^us.  a  nr.gic  pbeaomeaonin  the  way  of 
boulders,  gravels,  cUy<.  soih,  snrfacca,  Qt  topognphy,  that 
re<]iiired  to  be  refctrc  1  10  jjlacuoion. " 

The  very  clear  SMlerneni  ul  -o  c  (jiven  of  iln-  real  nature  of  the 
phenomena  which  deceived  i'lof.  .-Vgasiiif  .and  Mr,  llartt,  is  very 
instructive,  and  it  shows  us  that  a  superficial  resemblance  to 
drift,  boulder-day,  and  erratic  blocks,  in  a  comparatively  nn* 
known  conntry,  mast  not     held  to  be  prooft  of  gloGiation. 
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We  require  either  striated  rt«;k  surfaces  or  boulders,  or  undoubted  , 
ro',hti  nunttoHiiniti,  or  erratics,  which  can  be  proved  not  to  exit,!  j 
iufficiently  near  to  have  been  brought  by  "  acep "  or  land-  \ 
ilid«k    In  Ttew  of  these  timbilities  to  error,  we  bm^  be  almost  , 
sure  that  the  sorooiedcvidcoces  of  glMiNtKmdMcnbed  bf  the  : 
tate  Mr.  Bdl  in  iut  "Moianliit  in  Kictneat"  (p.  260;,  are 
eicpliMble  in  AcMnM  maDser  m  the  Bruinan  evidences,  since 
he  BMrhere  fovnd  glacial  •^trin'  nr  any  bouldeia  that  could  be  i 
proved  to  be  true  errntici  ;  -i<>  1  ihtt  is  the  more  ceitain  because  | 
he  himself  states  (p.  265),  "  I  have  my«eir  ieen,_  near  Pemam- 
buco,  and  in  the  province  of  Maranham,  in  BnuO,  n  great  drift 
deposit  that  I  believe  to  be  of  glacial  origin." 

All  students  of  the  past  and  present  history  of  the  earth  are  | 
indebted  to  Prof.  Branner  for  having  relieved  ^Mrvn  of  a  great 
difiicaliy — a  true  glacial  nightmare— that  of  h.  vjn^  i  i  cx[jl.tin 
the  recent  occurrence  of  glacUlian  on  a  brge  «cale  far  within  | 
the  tropica  and  on  rarfaoea  not  much  elevated  above  the  sea-  j 
level.  ALf  K£u  i;.  Wallaci:. 

Telegony.  ! 

D£.  Romanes'  letter  inviting  a  ditcussion  concerning  the  re-  i 

mat Itabia  phwwiWMn  «f  tekgony  will  beweteonwd  by  many  I 

who  have  felt  that  toe  tittle  notice  b«  been  paid  by  men  : 

of  (cience  up  till  now  to  one  of  the  mott  obioiie  ptoblemt  ol  , 

heiadit)'.    At  the  conduuon  of  bis  remarfci.  Dr.  Romanes  ; 

i^em  Prof.  WeiuBann'a  hypotbe^is  tlut  sjierm  elements  i 

are  capable  of  {>ea«trallng'  into  the  uvary.  and  fertilising  I 
Immature  ova  in  n'lu,  on  tne  ground  of  their  obvious  incapa- 
bility of  doin^  so.    It  aeeoia,  however,  possible  to  doubi 

whether  the  spermatozoa  arc  so  incapable  of  penetrating  such  ' 

tissues  as  the  stroma  surrounding  an  ovarian  follicle.  .Mlhougb,  ■ 

as  far  as  I  am  ;nvare,  the  actual  (leni  irn'iog  of  spermatozoa  ' 
through  oi.uun  tiSiUL-;  has  in  no  c.i>c  c\ct  been  .shown  to  take 
place,  yet  we  are  bound  to  take  it  for  granted  that  in  tonic 
cases  mis  Mcinally  occnri»  froni  ISkU  ohtentd  in  auny  Inverte- 

brata. 

Prof.  Whitman,  in  an  exhauMi\t-  i'3(.'--t  i"rili-!iri  m  the 
y^iurnat  cj  JlL'rfhou^^y,  January  IS91,  tus  coilcc:>;d  .i  con- 
siderable mass  of  evtdencr  to  show  that  in  many  widely- 
di£leriog  animal  groups  the  spermatozoa  make  their  way  . 
threngh  the  ealernal  boay  wall  at  many  dillcient  pointa,  uanalty  i 
n  lu^  number  being  bound  together  to  form  apecuatopboiat.  I 
Periiapa  the  beat  emmplea  of  aniamli  where  thi*  occun  are 
Ibnnd  among  the  Tnrbellariant  and  Leeche*.   In  theieformi  ; 
the  spermatozoa  pass  directly  through  the  epidermis,  basal  mem- 
brane, and  the  layers  of  muscular  and  connective  tis^tue  till  ihey 
teach  the  body  cavity,    liere  thetpermatophorcs  break  up,  and  | 
in  aome  instances  the  indlvidml  apcrmatozoa  undoubtedly  mnil  | 
penetrate  the  wall  of  the  ovary  in  order  to  fertilise  the  ova  in 
situ. 

A<*  in  many  mammals,  the  immature  ova  lie  very  near  the  sur- 
f.i^c  of  tliu  .Luary,  :t  doe*  not  leem  l<j  \>v  1  t-yuri  l  (>. '^^.ibilily  thai 
even  in ih'-'  hij^hcr  vertebrates  lomc.biuiil.ir  ]^^^"-c^^^  iii.iy  occur. 

On  the  ■i:l:<.  r  hanil,  as  I'tol  \Vci>m.inn  jl•  Jlnt^  .  u',  if  such  be 
the  case  we  should  expect  (o  find  animals  pregnant  several  timev 
ir.  succoi^ian  after  once  behigcroNed«  of  whicb  no  inilance  hai 
ever  tM:en  recorded. 

Dr.  Romanes'  suggestion  that  the  followers  of  Weismann  ' 
may  explain  the  facts  of  lelegony  by  supposing  the  spermatozoa  1 
to  disintegrate  and  that  tbeir  "ida    and  "determinants  '  | 
iomehow  enter  the  unripe  ova,  msit  for  the  aame  xeaaon  be  | 
diimiiied  aa  impcacijcable,  unless  it  be  asumed  that  enough 
"  Ida  "  never  icacb  one  egc  to  supply  the  place  of  thote  "  ids  " 
which  have  been  got  rid  of  by  the  reducing  division  of  the  egg 
nucleus,  and  would  be  replaced  in  the  ordinary  course  of  things 
by  ibe.ipermatozoon.    Such  an  assumption  would  be  obviously 
OMcieniihc  and  unwarrantable. 

It  seems,  therefore,  unsafe,  until  more  definite  experimental 
work  has  been  done  with  regard  to  this  obKure  and  interesting 
problem,  to  alt trmn;  to  t;ivc  any  very  di-dnnc  ri[''!nr-,,itirir.  <'f  ' 
the  facts  as  they  nutt  .laml.  il  wc  ;iJop:  I'rnf.  \\'>ji5i>i.inn  s, 
views  as  to  the  cv>riti;r.tity       the  i^xm  ptasm.    Tile  tacit,  as  ; 
L'.'.  Romanes  scty  ri;^htly  insists  u)>on,  show  that  telegony  is  ' 
the  whole,  of  very  rare  o<;cni  rence,  and  on  this  account  il  is  I 
].irc;;.niure  to  go  so  far  with  Mr.  >pcnccr  a^  ('i  ;l:.it  llir  | 

few  j»»Uted  instances  of  telegony  are  sutlicienl  to  knock  down  p 
at  a  blon  itir  lar  rt::i.hini;  theories  of  twiedity  which  Prof.  I 
Weismann  ha>  pat  lonb.  M.  D.  II.  j 

September  l>i,  J 
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The  Uae  of  SeieBtlfle  Terma. 

PkoK.  I.Oiii.l.  t'Tis  iitiiile  ri  valuaVilc  stalcmpnt  ic^-nT  'in,^ 
scicniific  terms  m  liii  week  s  iSai-  a»  {uUo*4  ; —  '  ihc 
words  used  in  the  current  language  of  biology  are  extremely 
classical  and  as  unlike  the  languaf;e  of  daily  lile  as  can  be  cod- 
trived.  This  is  done  to  keep  hcc  fn  'j;  the  nuBuadefatandinjga 
arising  out  of  tbe  attempt  to  i;ive  to  [Mtpular  woida n aciantinc. 

an  accurate  meaning."  Botaniau  have  not  always  been  as 
earefnl  as  Prof.  I.odge  wooM  have  ns  believe,  and  as  an 
instance  to  the  contrary  I  would  cite  the  following  :  I  was 
recently  lecturing  on  forest  utilisalir.n,  and  used  the  word  baik 
in  in  ordinary  meaning  of  the  outer  envelope  of  a  tree.  One 
oftlie  students  in  (he  class  interrupted  me  to  point  ont  thnt  I 
was  speaking  loosely,  as  hark  is  now  a  sdeotific  teiB,  meaning 
the  transformed  outer  envelope  of  a  plant,  the  Gennan  A^rvfrr, 
after  the  growth  in  it  of  corky  or  stony  '.issues. 

I  appealed  to  the  sense  of  the  c:ass  a,  to  whether  li^  '-n.  -s 
have  any  right  to  adopt  a  common  bnglish  word  for  5  ine- 
thing  bejfond  its  ordinary-  meaning,  and  the  class  \>^i:,'-.  'v  y  view 
of  the  subiec!  sinnjjimously,  carrying  eventually  even  the 
obt!.-cfor  with  llu-ni. 

The  jubilance  aow  scientifically  termed  /urX-  might  be  styled 
rhjttidomt,  as  is  done  in  Kiance  \viJt  "  Flore  Forcstiere, "  by 
A.  Mathieu,  e<lition  1SS7,  p.  59S)iorcanasy  reader  of  N Alt' KC 
propose  a  better  term  ?  \V.  R.  FlSHEU. 

Coopers  Hill,  October  16. 

Rustless  Steel. 

S"Mn  months  ago  I  noticed,  in  The  iitUi,  the  siatcmcot  that 
steel  containing  twenty  per  cent,  of  nic'-tl  "  is  free  from  iti^t 
and,  on  that  account,  very  suitable  for  tin-  i^an  ifacturc  of  small 
arms  of  f]ii-?!iiy.     Fmm  i's  t^c  m  tl  tr  manufacture  of 

ordnance  an  I  a:mout-(i|.it.'  I  ]ii^"uiviT-,  niiircuver,  that  the 
nickel  alloj  dops  tint  compare  untav  ii;nMy  with  ordinarj- 
sleel  ill  jKMiii  I  1  tenacity  and  hardnes-. 

If  ibis  jjiovci  It)  !j«  the  case  — ail  !  il  i^  thv  iibject  of  this 
letter  to  elicit  the  information  fi  Jiii  some  cf  the  r.iDu  rous 
readers  of  Nati  re — nickel-steei  would  iorm  an  invalaable 
material  for  the  construction  of  certain  parts  of  astronomical 
and  geodetic  instruments,  notably  the  pivots  and  axes,  wbicb. 
as  made  at  present,  alowly  deteriorate  from  mat  when  of  steel, 
or  from  wear  when  of  uonM,  With  geodetic  instmmenti, 
continually  let  up  at  they  are  in  eapoMd  sitnatioDt,  sometimes 
near  the  sea,  it  tt  wMom  there  is  not.  after  a  few  year*'  uae, 
evidence  nf  rti^r  cnottj^h  oft  the  pivots  to  have  destroyed  much 
of  the  extreme  {lerfetlion  of  figure  attained  by  msltew  lihe 
Kepsold  or  Ertel.  The  wear  of  btoue  pivot'^  is  even  worse. 
I  am  informed  that  the  earlier  mertdlanonervations  at  a  leading 
oluervatory  are  not  comparable  in  accuracy  with  those  taken 
.liter  (lie  orii^in.il  l;n!n.i:  pivots  had  iMKtl  replaceil  by  steel  ones. 

Cape  Town,  September  ay.  U.  G.  Foubcadc 


RESEARCH  LABORATORIES  FOR  WOMEN} 

THE  -cs-iinn  wliirh  wc  inaiiguratC  to  (Lis  "til  in  the 
future  be  le^  irded  as  of  prime  import.ince  in  the 
hi&tory  both  of  Be  lforLi  College  and  of  tke hi^icr  cduotp 
tion  of  London  nt  large. 

It  vkill  be  lemcmbered  in  tlie  histoiy  of  London,  for  itt 
the  course  of  it  thr  (  .rcsli.im  (.  uiLimissiuners  will  issue 
their  long-cvpccted  report  \\  h  I'.cvcr  the  nature  of  that 
report  may  be  it  will  be  important ;  most  important  if 
the  Contmissioners  succeed  in  solving  :lie  iJitficult  pro- 
blem which  has  been  proposed  to  them,  and  enlist  in 
favour  of  their  recommendations  so  strong  .t  senti- 
ment of  public  approval  that  a  teaching  university  is 
at  length  established  on  the  lines  which  they  lay  dow  n. 
Ii^ip-irtant.  though  no  doubt  less  important,  if  they  add 
to  the  lon^'  Ust  of  failures  to  find  the  true  solution,  and 
thus  only  prove  that  another  route  to  the  desired  end  is 
barred. 

As  regards  Bedford  College  itself, we  meet  this  sesaon 
under  the  shadow  of  a  loss.  Mis*  Mutin,  for  many  years 
the  Lady  Resident,  who  has  done  !o  much  in  helping  to 

>  loaasuni  address  ftelivcrad  at  iht  BxiCarti  Collczt  (iM  \Vom«  ,  bjf 
PmT.  A.  W.  Roeksr.  r.R.S.1 
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guide  our  institution  amid  the  liitncuities  Nvhich  have  sur- 
rounded it,  has  retired  from  her  post.  M.u'.y  here  have 
already  had  opportunities  of  expressing  their  rcj^rcts  to 
her  in  person,  but  I  feel  sure  that  none  interested  in 
Bedford  College  would  wish  the  first  meriing  of  this 
session  to  pass  without  our  conveying  lo  Miss  Martin  the 
aiiOEUce  of  the  affeclMNI  with  which  she  has  inspired 
(May  generations  of  Bedford  College  students,  or  with- 
out onr  telling  her  once  more  of  our  hopes  that  she  may 
enjoy  for  maay  years  ihc  rest  she  has  iO  well  eair.eii. 

In  an  inaugural  address,  however,  it  is  natural  to  look 
rather  to  the  future  than  lo  the  past. 

It  has  been  thought  well  that  the  organisation  of  the 
College  should  be  brought  into  cloier  approximalioa  to 
that  wUch  obcaiBS  in  moat  timiiar  institittions,  iriicther 
intended  for  ^  educatiOD  of  men  or  of  women.  We 
have  now  a  Lady  Principal.  It  would  be  impossible  in 
the  presence  of  Miss  Penrose  to  express  fully  how  moch 
we  hope  from  her  in  the  future  ;  it  may  be  sufficient  to 
sny  that  we  welcome  her  as  the  daughter  of  a  distin- 
guished scholar,  and  as  one  who  has  ;-,li<>\vii  herself 
capable  of  climbing  the  very  higheit  rounds  of  tlic  l^iklcr 
of  learning.  Miss  Penrose  wns  seJec  icJ  as  Fririi::p.\l  li. 
the  Council  from  amoivs;  .i  group  of  Lar,ilid.itc>,  of  wlrom 
several  would  have  adorned  the  post,  and  bejcvc 
chat  the  large  share  in  determining  (he  future  of  Bedford 
College,  which  She  must  now  take,  has  been  placed  In  safe 
hands. 

On  the  oct  ^i-iun  <if  this  new  departure  it  may  be  well 
to  consider  how  widely  the  position  of  those  who  arc 
now  encra^ed  in  working  for  Bedfofd  College  diflen  from 

th;»r  of  its  fcjundcrs. 

When  the  Colle.L;e  w.-is  lirst  instituted  the  very  principle 
which  it  was  intended  to  embody  was  disputed  on  all 
hands.  It  was  denied  that  the  doors  of  the  Temple 
of  Learning  should  be  thrown  open  to  women  e<iually 
with  men ;  that  there  is  no  crypt,  however  dark,  no 
chapel,  however  sacred,  which  may  not  be  entered  by 
both  alike. 

That  principle  has  now  been  vindicated.  Women  are 
working  side  by  side  with  men  in  the  same  universities, 
competing  with  them  in  the  same  examinations,  and 
proving  by  their  saccesaes  that  they  can  bear  a  worthy 
part  in  the  intellectnal  strife  ctf  the  achool^ 

fitit  if  in  tUa  respiect  the  Council  hate  not  to  face  the 
pie}ildkcs  wbidk  their  predecessors  overcame,  they  have 
to  eaeoamer  new  diflicwict  censed  in  part  by  the  very 
soccess  of  the  principle  for  which  their  ptedccessors 
contended. 

Bedford  College  was  the  first  institution  designed  for  the 
introduction  of  women  to  the  higher  learning,  but  unfor- 
tunately, or,  as  the  cause  is  greater  than  the  College,  I 
should  perhaps  say  fortunately,  it  had  no  patent  rights 

in  the  tiienry  which  it  first  liluslrated.  Riva's,  t'ricndly 
nvAh,  have  sprung,'  up,  and  in  some  respects  tliey  possess 
advantages  we  cannot  claim. 

Some  share  the  charm  of  the  snrroundir^g!;  iind  the 
prestige  of  the  names  of  the  older  Luiiversitius.  Another, 
near  London,  has  ueaUh  lo  whith  we  ha\e  not  yet 
attained.  As  women's  colleges  have  bciomc  more 
numerous,  tlie  beauty  of  their  buildings  has  increased, 
the  standard  of  tlicir  e*. uip.r.ci'.t  ha-:  unproved.  To 
beauty  of  o^:t^vaId  .Tdornmeiit  wc  c.mnot  in  N'ork  I'lai  c 
pretend,  but  1  would  not  ha\e  diselt  on  this  point  to 
rli-coura^c  you.  ()ur  laboratories,  though  imall,  are 
v\ell  fitted  ;  the  art  studio,  the  rhiss  and  lecture  rooms 
are  surticient  (or  all  the  claims  that  are  at  present  made 
upon  them,  and  we  may  truly  assert  that  ISeciford 
College^  though  without  the  advertisement  of  external 
decoration,  is  adequately  equipped  for  its  great  task. 

Another  change  which  has  uken  place  since  Bedford 
C^neg9*M  founded  is  in  the  ideals  of  those  who  are 
engaged  in  promoting  the  higher  education. 

When  the  CoUcge  was  first  inangumted  Uie  great 
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examinatuin  cra..e  was  at,  <>r  was  approaching,  its  height. 
Since  then  wc  have  learnt  that  that  method  of  testing 
ability  is  not  all  sutfic  er.t,  and  signs  are  not  wanting  of 
a  growing  disbelief  in  its  efficacy,  especially  when 
applied  to  very  advanced  students. 

The  Education  Department  is  laying  greater  stress  on 
inspection  and  less  on  examination.  In  the  University 
of  London  the  note-books  of  the  work  done  by  scientific 
students  in  the  laboratoiy  are  submitted  to  the  examiners, 
thus  recognising  work  done  outside  the  examination 
room. 

At  Cambridge  the  Smith's  prises  ate  given  for  snc* 
cessful  theses  instead  of  after  an  examination  test. 

To  have  completed  an  original  research  now  carries 
a  man  further  towerdi  Ms  fBOowship  than  all  the 
triumphs  of  the  Schools. 

In  the  University  of  London  the  degree  of  Doctor  of 
Science  is  given  without  farther  examination,  if  the 
candidate  can  prove  that  he  has  added  to  knowledge  on 
the  subject  he  professes, 
j  1  am  told  that  there  is  at  present  a  movement  on  foot 
nt  Osford  for  givin.;  to  those  who  have  L.trried  out  a 
r  icce-sf-,il  research,  uhaf  is  still  to  stsme  h^iiijlishmen 
almost  iaco.itc;vablc,  an  examinationless  (.ic^rcc. 

It  is  perhaps  chietly  in  the  mathematical  and  physical 
sciences  that  this  movement  is  most  noticeable,  and  it  is 
largely  based  upon  the  growing  conviction  of  both 
teachers  and  students,  that  it  is,  if  not  useless, 
at  all  events  uiisatisfat  tory  to  m.Hstcr  all  the  intricacies 
of  a  ni.uhematica;  or  experimental  niachir»ery  for 
investigatin;;,'  n.ttute,  if  the  knowledge  gained  with 
much  pam  .Hid  i.ibnur  is  not  turned  to  account. 

Every  man  \vho  iins  solved  .a  matliematical  problem 
has  done  work  which  is,  as  far  as  he  is  concerned, 
original,  and  it  is  absurd  to  train  men  so  as  to  endow 
them  with  a  special  facility  for  such  work,  and  yet  to 
do  nothing  to  show  them  in  what  direction  th^r  excep> 
tional  attainments  may  be  of  real  service. 

A  student  who  has  mastered  a  science  but  complains 
that  he  can  add  nothing  to  knowledge,  is  like  an  athlete 
who  has  learned  to  run  well  on  a  cinder  track,  but  fails 
on  the  high  road. 

More  and  more  stress,  then,  h(  now  being  laid  on  the 
power  both  of  teacher  and  students  to  use  their  knowledge. 
It  is  no  exaggeration  to  say  that  original  papers  are 
produced  in  the  principal  London  colleges  \iff  the 
score.  If  we  turn  to  the  provinces  we  find  that  the  Com- 
missioners of  the  185:  Edtibition  i^ve  scbobtrshiM  to 
those  among  tiic  privvtncial  students  whom  their  coDege* 
recommend  as  ca(^ble  of  imdertaking  advanced  scientific 
work.  And  here  it  may  be  noticed  that  examination 
has  again  been  dispensed  with.  In  the  old  days  the 
candidates  would  have  been  selected  alter  a  centralised 
examination  held  in  London,  whcre.is  now  the  Com- 
missioner^ are  content— and,  in  my  opinion,  very  pro- 
perly content— with  the  recommendation  of  responsible 

authorities. 

In  view  then  of  this  great  change  in  the  aims  and 
objects  of  the  higher  education,  I  want  to  miptei  .  upon 
you  that  fact  that  if  Bedford  College,  if  women's  colleges 
in  general  are  to  hold  the  hisjh  position  ss  l'.ich  the  suci  es.s 
of  their  students  in  the  cxauiination  roiun  has  won  for 
them,  they  must  become  places,  not  merely  for  arqinnng 
j  knowledge,  but  for  adding  to  It.  1  do  not  tiiink  that  it 
I  can  he  honestly  said  that  u[)  to  the  present  tmut  the 
success  of  women  as  investig.itors  has,  in  spite  of  some 
notable  exceptions,  been  as  gre.it  as  their  rapid 
and  extraordinary  arhiev cincnts  as  students  would 
have  led  us  to  expect.  .Nevertheless,  if  the  fundamental 
idea  of  our  founders  is  to  govern  us  in  the  future  as  it 
has  guided  us  in  the  past,  the  students  of  Bedford 
College  must  distinguish  themselves  in  the  research 
laboratory  as  they  have  often  distinguished  themselves 
bi  the  sttvgglefor  a  degree.   In  underteUog  this  task, 
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many  of  them  possess  one  qualificition  for  success  which 
most  men  lack  :  they  have,  at  all  events,  time  at  their 
disposal. 

Do  not  let  me  be  misunderstood.  1  am  far  from  de- 
siring that  the  students  of  Bedford  College  should  leave 
its  walls  impressed  only  with  the  iinpoilance  of  adding 
to  knowledge,  and  inclined  to  neglect  other  and,  at  least 
as  urgent  duties.  In  my  opinion,  no  man  or  woman  can 
afford  to  cultivate  any  one  part  of  their  nature  to  the 
exclusion  of  the  others.  Sad  stories  have  sometimes 
been  told  of  homes  in  which  work  has  been  done  which 
will  never  be  forgotten,  but  done  nt  the  cost  of  all  the 
brightness  and  happiness  which  are  usually  associated 
with  the  name  of  home.  This  want  of  the  sense  of 
proportion,  of  the  relative  importance  of  difterent  claims, 
casts  a  shadow  on  the  brightest  intellectual  fame.  I 
am  not  asking  for  such  sacrifices.  I  believe  that  in 
general  they  are  .absolutely  unnecessary.  Hut  where 
the  over-mastering  curiosity  of  the  born  investigatorexists, 
it  will  find  a  career,  which  may  indeed  involve  self- 
sacrifice,  but  which  need  make  no  harsh  demand  on 
others. 

There  are,  to  my  knowledge,  at  the  present  moment 
a  large  class  of  men  who  ate  living  more  hardly  than 
they  otherwise  might  live,  who  are  cheetlully  surrender- 
ing days  which  might  be  given  to  pleasure  or  to  money- 
making,  and  arc  spending  laborious  nights,  simply  be- 
cause they  aie  impelled  by  the  desire  to  add  some- 
thing to  the  pile  of  knowledge  which  our  race  is  through 
the  centuries  accumulating.  It  cannot  but  be  that  if  the 
same  spirit  animated  the  women  and  girls  of  this 
generation,  many  would  be  found  among  them  who, 
without  neglecting  any  duty,  would  work  with  the  same 
energy  for  the  same  object. 

It  IS  possible  that  some  of  my  hearers  may  accuse  me 
of  holding  up  an  impossible  ideal.  .My  answer  is  that 
the  founders  of  Bedford  College  held  up  to  their  genera- 
tion an  ideal  which  was  then  regarded  as  impossible 
but  which  has  nevertheless  been  realised.  Women,  if 
they  please,  can  now  be  educated  tu  the  same  high  level 
as  men.  I  in  turn  venture  to  hold  up  to  you  an  ideal  at 
which  Bedford  College  should  aim  in  the  future.  It  is 
that  it  should  be  known  as  a  place  of  learning  as  well 
as  a  place  of  education,  as  a  place  where  not  only  is 
the  number  of  those  who  know  added  to,  but  where 
knowledge  itself  is  increased. 


THE   INNER   STRUCTURE    OF  SNOW 
CRYSTALS. 

TH  E  ice  and  snow  crystals  photographed  and  described 
by  me '  may  be  referred  to  the  following  types. 

I.  Crystals  developed  in  the  direction  of  the  vertical 
axis.  (())  Hexagonal  prisms.  {/>)  Bottle-shaped*prisms. 
(<■)  Needles. 

II.  Tabular  crystals,  (n)  Hexagonal  tables.  Stel- 
lated tables,    (i)  Dendritic  tables. 

III.  Crystals  equally  developed  along  the  vertical  and 
lateral  axes. 

Among  these  groups,  types  I.  {c)  and  III.  are  in  no  way 
different  from  the  ordinary  hex.igonal  crystals,  and 
accordingly  of  less  general  interest.  T}>e  former,  I.  (t i$ 
common  in  drifting  snow  ;  to  the  latter  belong  the  sharp 
edged  hexagonal  prisms  u-ithout  cttvilies,  which- compose 
the  under  layers  of  the  snow  covering.  They  arc  never 
found  among  the  snowtlakcs,  and  are  accordingly  origin- 
ated by  a  molecular  change  in  llie  snow  covering.  Type 
II.  (t) comprises  the  relatively  large  dendritic  cr)  stal5  with 
complicated  ramifications  which  are  visible  even  to  the 
naked  eye  as  handsome  regular  stars.  They  have  been 
figured  and  desciibed  !  1  obscr%ers,  from  Claui 

Magnus  and  Kepplcr  ti)  jy  and  Claisher,  and  I 
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shall  therefore  not  dwell  upon  them  in  the  present  paper. 
Of  the  remaining  extremely  interesting  types  [\.it,  h  ;  II- 
(I,  b),  which,  owing  to  their  microscopic  dimensions,  have 
hitherto  received  no  attention  from  men  of  science,  I 
give  a  brief  description. 

I.  (rt)  Hexagonal  Prisms. 
Fig.  I  shows  the  commonest  type.  It  is  bounded  by 
the  basal  planes  and  the  hexagonal  prism,  and  of  interest 
on  account  of  the  lioiir-i^Lxss  slutpi-d  ctrx'ilifs  invariablj' 
present  within  the  crystal.  These  are,  as  shown  by  the 
figure,  widest  near  the  two  basal  planes,  where  they  are 
bounded  by  a  negative  hexagonal  prism  ;  nearer  the 


;Fic  I. 

centre  they  contract  again  to  expand  in  the  form  of  two 
bulbs,  elongated  to  points  and  confluent.  The  shape  of 
the  cavities  is  almost  always  the  same.  Crystals  of  this 
type  are  very  small  (about  0  5  mm.  long),  and  the  inner 
structure  only  distinguishable  under  the  microscope. 
They  are  common  in  drifting  snow, 

1.  <.l<)  BoUU-sfuipt  J  Prisms. 
The  bottle-shaped  crystals  of  elongated,  prismatic 
form  have  the  appearance  shown  in  Fig.  2.  Like 
the  crystals  of  the  preceding  type,  they  are  bounded 
by  an  hexagonal  prism  and  the  b.-isal  plane ;  but 
une  end  is  pointed,  and  the  crystals  accordingly 
hcmimorphic.    The  bottle-shaped  crxstals  also  contain 


cavities,  less  regular,  however,  than  those  in  the  crysUb 
of  the  preceding  type.  The  following  cimimjtAnce 
attaches  a  speciai  interest  to  these  crystals.  On  Feb- 
ruary 8  there  was  a  rather  sparse  fall  ofagglomerationsor 
bottle-shaped  crysuls  such  as  are  shown  in  Fig.  3.  Tkt 
(tn'Uies  in  tkeu  crystalt  pr<iveH  undrr  tkt  miiTttaft  I* 
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contain  •u/aU-r  in  which  one  could  sometimes  (as  in  Fig.  2) 
iiiscern  a  small  air-bubble.  On  the  day  when  this  snowfall 
occurred  the  temperature  was  -8'  C.  Still  there  was  a  i 
continual  dripping  of  water  from  the  house  roofs,  in  spite 
of  the  fact  that  the  sky  was  overcast,  and  the  sun  thus 
could  not  contribute  to  melt  the  snow.  The  dripping 
continued  even  at  midnight  in  a  temperature  of  -  I2'  C. 
Shortly  after  the  fall  of  snow  a  transformation  could  be 
observed  in  the  crystals  ;  on  the  surface  of  the  snow  they 
had  passed  from  prismatic  bottles  to  hexagonal  tables 
tL'ilhoul  any  cavities.  The  above  described  fall  of  small 
ice-bottles  containing  water,  a  phenomenon,  as  far  as  I 
know,  new  to  meteorologists,  combined  with  the  trans- 
formation of  the  crystals  after  their  descent,  atTords  a 
simple  explanation  of  the  fact  that,  in  spite  of  the 
severe  cold,  the  new-f.illen  snow  was  so  saturated  with 
water  as  to  cause  an  incessant  dripping  from  the  roof. 

II.  (d)  Hexagonal  Tables. 
To  the  naked  eye  these  crystals  look  like  small,  lustrous 
scales.  Their  dimensions  vary  between  0  8  and  14  mm. 
Under  the  microscope  they  prove  to  contain  regular 
cavities,  remarkable  as  being  bounded  not  by  planes,  but, 
contrary  to  the  accepted  principles  of  crystallography, 
by  regularly  distributed  cunwd  surfaces.  The  limits  of 
these  cavities  are  shown  under  the  microscope  as  fine 
black  markings,  to  which,  on  account  of  their  resemblance 
to  forms  within  the  organic  world,  I  have  applied  the  name 
of  organoid  lines,  cavities,  and  formations.  The  following 


example  will  illustrate  the  structure  of  such  crystals, 
including  such  organoid  cavities.  The  snow-crystal 
(Fig.  3)  shows  in  the  centre  a  handsome  star.  The  crystal 
is  composed  of  two  (or  more  ?)  superimposed  tables,  with 
the  same  orientation.  The  different  hexagons  indicate 
the  outer  limits  of  these  tables.  Two  tables  are  united 
by  a  stratum,  which  has  the  outlines  shown  by  the  stellate 
figure.  Within  this  figure  the  crystal  is  therefore  homo- 
geneous ;  without  the  same,  its  two  different  layers  are 
separated  by  a  flattened  cavity,  bounded  by  sinuate  sur- 
faces, and  probably  containing  air.  The  same  star  in- 
cludes some  txtremely  regular  cavities  of  smaller  size. 
On  this  table  we  can  observe  a  hemihedr.il  development, 
the  six  triangular  fields  into  which  the  hexagon  is  divided 
by  lines  drawn  between  the  centre,  and  the  angles  being 
only  alternately  equal  to  each  other.  Such  a  hemihedry 
is  the  rule  in  this  type.  It  is  most  developed  in  some 
almost  triangular  tables  that  occur  among  the  equilateral 
hexagons.  The  above  described  structure,  two  tables 
united  by  a  stellate  layer  of  ice,  is  the  general  rule  in  the 
tabular  ice  crystals. 

The  organoid  figures  show  a  great  multiplicity  of  forms, 
but  the  fundamental  type  is  the  same  in  all  of  them.  It 
is  evident  that  their  outlines  are  fixed  by  certain  crystal- 
ographic  laws  yet  unknown  to  us.    We  might  possibly 
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find  in  these  ot|^noid  formations,  which  so  strongly 
remind  us  of  shapes  in  the  world  of  life,  a  clue  to  the 
mathematical  laws  of  the  structural  outlines  of  organisms. 
Or  perhaps  these  remarkable  organoid  figures  are  caused 
by  microscopical  acrozoic  organisms,  around  which  the 
crystals  have  developed.  I  hope  next  winter  to  be  able 
to  collect  observations  for  the  answering  of  this  question 

II.  {b)  .Stellate  Tables. 
Figs.  4-6  show  some  of  the  countless  modifications 
exhibited  by  crystals  of  this  type.  The  central  table  often 
shows  beautiful  organoid  figures  sometimes  hemihedrally 
developed  and  regularly  orientated  cavities.  Similar 


Fic.  4- 

cavities,  usually  of  very  minute  size,  are  with  great  regu- 
larity distributed  in  the  arms  of  the  star. 

The  ramification  of  the  plates  has  some  connection  or 
other  with  the  orientated  cavities.  Through  each  arm 
of  the  six-sided  star  runs  what  may  be  called  the  main 
neii'e,  which  originates  cither  in  the  central  plate  or  just 
outside  it.  This  nerve  is  present  in  all  the  tables  and 
dendritic  stars  with  elongated  arms.  The  main  nerve  is 
bounded  by  two  fine,  parallel  gas  canals. 

The  first  l)eginning  of  these  canals  consists  of  two  or 


Fic.  5. 

four  small  cavities  with  parallel  orientation.  In  the  con- 
tinuation of  these  small  cavities  lie  larger  ones,  often 
prolongated  to  extended  canals  (see  Fig.  4).  Owing  to 
evaporation  on  the  surface  of  the  crystal,  these  canals 
gradually  become  open,  first  at  one  end,  and  then  along  a 
part  or  tfie  whole  of  their  extent,  only  the  ridge  that  divides 
theni  remaining  as  a  nen'e  (Fig.  5).  That  these  canals 
are  really  cavities  in  the  ice  1  have  ascertained  by  observ- 
ing and  photographing  snow  crystals  in  a  coloured  liquid. 
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I  found  that  the  liquid  gradually  penetrated  into  and 
tilled  the  canals  which  were  open.  Fig.  4  shows  the 
central  parts  of  cr\'stals  with  canals  partly  filled  with  the 
coloured  liquid.  Near  the  cenire  small  air-bubbles  arc 
still  visible.  Fig.  6  is  the  central  part  of  a  star  powerfully 
magnified.  The  interesting  structure  may  be  judged  by 
the  photograph. 

I'lu-nomeiiti  atUnJiri};  the  Compresiion  0/ Snow  Crystals. 
—  A  stellate  plate  was  slowly  compressed  by  screwing 
down  the  objective  upon  the  cover-glass.  After  this 
pressure  it  was  still  entire.     In  the   interior  of  the 


•  crystal  nno  iun'ilinear  ji^iircs  or  pressure  lines  had 
itppeared,  following  a  regular  course  analogous  to  that 
of  the  organoid  figures.  This  analogy  suggests  that  the 
latter  may  possibly  be  explained  as  tensional  phenomena. 

Exceptional  Symmdrical Conditions.    The  fine  cavities 
in  the  centre  of  the  stars  are  sometimes  regularly  ar- 


Fic.  6. 

ranged  after  only /a-o  symmetrical  planes  at  right  angles 
to  each  other  and  of  dilTerent  value  (see  Fig.  4},  in  ac- 
cordance with  the  symmetrical  conditions  that  we  find 
in  crystals  belonging  to  the  orthorhombic  system. 

Hoar-frost.-  In  addition  to  the  photographing  of  snow 
crystals,  I  have  also  examined  and  reproduced  by  photo- 
graphy crystals  of  hoar-frost  deposited  on  window-panes. 
Even  these  crystals  formed  often  hexagonal  tables,  but 
were  entirely  without  the  remarkable  cavities  observed  in 
snowllakes. 

The  investigations  of  which  I  have  here  given  a  brief 
account  show  that  the  structure  of  snow  crystals  is  very 
complicated,  and  di>play  several  peculiarities  which,  so 
far  as  we  know  at  present,  are  unexampled  in  other 
crystals.  I  hope  to  be  able  to  resume  these  investiga- 
tions next  winter  on  a  more  extensive  scale,  in  order  to 
obtain,  if  possible,  a  complete  elucidation  of  the  interest- 
ing phenomena  alluded  to  in  the  jiresent  paper. 

G.  NukI'EN>Kl>iLI>. 


BI  TSCHLI  S  ARTIFICIAL  AMaiL'.E.^ 

PROF.  BUTSCHLI.of  Heidelberg,  so  well  known 
by  his  valuable  work  mi  the  Frotoioa,  and  his 
contributions  to  Hronn's  "  Klassen  und  Ordnungcn,"  has, 
in  the  monograph  under  icv  lew,  appro.ichcd  a  subject 
of  deep  interest  and  great  ditficulty,  namely,  the  cause 
of  protoplasmic  movement.  His  researches  in  ihi> 
direction  are  already  known  to  readers  of  the  iju.irten'\' 
Journal  0/  Microscopical  Science,  lor  in  li^fO  I'roV. 
Lankestcr  inserted  a  fetter  from  I'rof.  Butschli,  in  which 
the  latter  gave  a  short  account  of  his  experiments.  In 
the  present  monograph  his  researches  are  given  in  a 
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completed  form  and  in  great  detail.  The  gist  of  the 
whole  subject  may  be  put  as  follows:  I'rof.  Butscbh 
in.ikes  an  artificial  oil  and  water  emulsion  in  a  w.ty  sug- 
gested by  Nuinckc,  and  finds  that  under  certain  conditions 
drops  of  this  emulsion  exhibit  streaming  movements  and 
changes  of  shape :  according  to  I'rof  Eiutschli,  proto- 
plasm is  itself  a  natural  emulsion,  and  the  streaming 
and  anKL'boid  movements  of  protoplasm  arc,  like  those 
of  the  artifici.il  emulsion,  due  to  surface  tension. 

Working  at  emulsions,  Nuincke  had  previously  found 
that  if  substances  soluble  in  water  be  finely  powdered 
and  rubbed  up  with  oil,  and  the  oil  subsequently  sur- 
rounded with  water,  the  latter  diffuses  into  the  oil,  whirh 
it  converts  into  a  foam  or  emulsion  of  little  water  drop- 
lets closely  packed  together  in  the  oiiy  matrix.  The 
emulsion  may  obviously  be  compared  with  the  sea-foam, 
in  which  we  find  air  globules  closely  packed  in  a  water 
matrix,  the  oil  in  the  emulsion  and  the  water  in  the  sca- 
foam  having  an  alveolar  or  honeycomb  build  or  form. 
The  Nuincke  emulsion  is  obviously,  too,  the  reverse-  of 
the  emulsions    made    by  Johannes  Gad  with  weak 
K.Ct),   and  oil,  in  which  the  oil  droplets  lie  closely 
packed  in  a  water  matrix  ;  it  is  also  the  reverse  of  the 
numerous  emulsions  made  every  day  by  the  druggist  who 
uses  oil  in  mucilage,  malt-extract,  lVc.    When  Itutschli 
first  tried  the  Nuincke  method  he  used  common  salt, 
sugar,  and  nitre,  taking  these  as  examples  of  substances 
readily  soluble  in  water.    He  succeeded,  however,  better 
by  using  NajCO,,  or  KjCOj,  and  proceeded  as  follows. 
The  salt,  preierably  K.,CO-.,  was  obtained  pure  and  dry, 
and  was  finely  powdered  in  an  agate  mortar.    He  then 
breathed  upon  it  until  it  was  slightly  moist,  and  rubbed  it 
up  with  olive  oil  until  a  thick  white  paste  was  formed. 
A  tiny  drop  of  the  paste  was  then  placed  on  the  centre  of 
a  cover-glass,  and  inverted  over  a  drop  of  water,  and  in 
order  that  the  drop  might  not  be  pressed  out  of  shape  by 
the  weight  of  the  cover,  the  latter  was  supported  by  little 
pellets  of  wax  or  paraffin.    The  preparations  so  obtained 
were  placed  on  one  side  in  a  damp  chamber  for  twenty- 
four  hours,  and  then  washed  out  with  water  by  inserting 
a  piece  of  blotting-paper  into  the  chink  between  the  slide 
and  cover,  and  supplying  fresh  water  at  the  opposite  side 
of  the  cover  by  means  of  a  pipette.    The  water  was  then 
replaced  by  equal  parts  of  glycerine  and  water,  after 
which  the  drops  of  emulsion  became  clear  and  trans- 
parent, exhibiting  changes  in  shape  and  streaming  move- 
ments very  much  like  those  of  an  amcuba.    It  appears 
that  the  consistency  of  the  olive  oil  is  a  very  important 
factor  in  determining  the  successful  issue  of  one  of  these 
experiments,    drdinary  oil  is  of  no  use,  it  must  be  kepi 
for  some  time  in  an  open  vessel,  though  the  time  may  be 
shortened  by  keeping  it  in  a  hot-air  chamber  at  50'C. 
and  testing  the  oil  from  d.iy  to  day.    It  must  be  thick 
and  viscous,  but  not  too  much  so. 

When  e.vamined  by  the  aid  of  a  microscope  the  emul- 
sion appears  as  a  network  of  oil  enclosing  the  water 
droplets,  for  the  structure  is,  of  course,  seen  in  optical 
section.  Curious  streaming  movements  may  be  observed 
within  the  emulsion,  and  these  may  continue  for  hours  : 
movements  of  the  drop  as  a  w  hole  occur,  and  always 
in  the  direction  of  the  stream.  It  the  emulsion  drop  be 
carefully  watched  it  will  be  seen  to  change  its  shape, aod 
to  throw  out  processes— which,  by  the  way,  are  always 
ciub'Shaped-  and  to  withdraw  others.  I' p  the  centre  of 
these  processes  a  streaming  movement  takes  place,  and 
the  streams  at  the  tops  of  the  processes  spread  out  and 
tlow  back  in  a  layer  next  the  surface.  These  movements 
are  influenced  by  warmth  and  electricity,  and  we  have, 
therefore,  in  these  Hutschli's  drops  something  which 
might  deceive  one  into  supposing  that  actual  amicbar 
were  in  the  field  of  observation 

The  movements  of  the  oil  emulsion  arc  due,  no  doabt, 
to  changes  in  the  surface  tension  of  the  iluids  in  contact 
with  each  other,  Butschh's  case  being  an  illustration  of 
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•the  effects  of  surface  tension,  effects  which  are  more 
simpljf  shown  in  the  contracting  films,  and  tears  of  wine 
of  the  laboratory  and  dinner- pari>  .    It  is  well  known 

that  surface  tcnsicin  it  capable  of  producing  important 
and  curious  changes  in  the  form  of  fluids,  and  will  induce 
>vell-dcfined  movements  of  a  streaming  character; 
surface  tension,  and  the  movements  resulting  from  it, 
are  modified  and  inrtuencci  bv  he  u  nrd  clt."  tn-  ,  .tn  I 
many  biologists  have  suc;L;e;tei!  th  it  surlacc  Leiisioii  tuay 
plav  an  importai'  t  p  ir:  in  prixi-.u  .n^;  ..rr  :  hoid  movement. 
Prof  Ikitschli  lakes  uvniy  stcp^  in  advance  of  this  :  for 
h  \\  ir^  l  i-med  his  arti^iL.al  ei:i  lUion,  lie  -ees  in  all  living 
pi  ( )i opLiim  nothinir  Inr.  .t  similarly  cou^trnricd  emulsion, 
and  ■  oncludes  tli  it  because  it  is  so  its  move- 

inenf-.   must   be  of  the    same   n.ifure.      We  feel  in 


that 


not     onU    di!('5     ht-    in    \v.%  , 

tlie    appeajanccs    of     proto])l.;sm  ' 
■.y\:\    f:-.p<:<  lal    view   of  what   its  siruc'Kie 

ui  he  IS  guiily  of  want  of  logical^  treatment  I 


leaiiinf^    his  work 
enlliuv.ism  twist 
to  si:i'  h 
must  b?. 

of  \v.=  ]. remises  when  he  has  got  them.  Frommann. 
Heriiuiann,  Klein,  and,  indeed,  most  histologists  rejrard 
protoplasm  as  consisting  of  a  network  of  less  fluid 
material,  the  interstices  of  which  network  are  filled  with 
a  more  fluid  material,  and  this  structure  has  been  demon- 
strated in  almost  every  animal  celL  This  view  of  the  nature 
of  protoplasm  is  open,  however,  we  think,  to  criticism, 
for  histotogists  arc  in  the  habit  of  prcserviDf  and  harden* 
ing  (heir  tissues  in  fluids  such  as  alknhol, picric  atid,  cor^ 
rosive  suUiroate,  which  act  as  prccipitants  to  protoplasm, 
and  tfaejr  blindly  conclude  that  what  they  see  in  these 
preparations  are  present  in  the  living  cells.   Oa  this 
account  tnaox  have  questioned  whether  dieie  iMtworhs 
are  ever  pesent  in  the  living  cdls,  and  Berthold  and 
BiltBcbliview  liviiig  protoplasm  as  an  emulsion  of  two 
fluids,  one  fonniiw  an  alveolar  hMwjrcomb,  the  other 
filling  its  cavities.  This  honeycombed  structure — emulHon 
Riitschli  finds  c\'er)*where,  from  the  protoplasm  of  the 
prot07oa  to  that  of  the  higher  vertebrates  ;  where  there 
was  once  a  network  now  there  is  an  emulsion.  The  inter- 
fibular  substance  of  muscle  mistaken  by  a  few  observers 
for  a  network  is,  iVir  li.itsi  hli,  :i  honcvconib  with  frc'i  irnt 
tiaiis',  erivf  |-artitioa5,  atid  t!ie  tibr. Hated  a\is  cylindei  nf  a 
ncrvrh  i-  ;  r<iss  strands  mdn  atin'j;  that  thi>       a  honcv- 
conib too.    lit  the  appareiuly  structureless  pri:itn[il,isni  iif 
the  outer  part  of  an  amceboid  cell,  such  as  is  iiijiired  b\ 
Schafcr  in  the  last  edition  of  "  f  >uain's  .-Vnaitiiiiy,'' tins 
structure  is  present  to  Butschli,  arid  a-  he  cannfit  sec  it 
there,  even  with  the  eye  of  faith,  it  is  believed  to  be  too 
delicate  and  the  meshes  too  finely  drawn  out  to  be 

seen, 

.\s  to  the  i  heiiucal  nature  of  protojilastn,  about  which 
must  l)iol(i,,'ists  who  have  had  an>'th!n)^  of  a  rhemfra!  train- 
ing feel  thciHst!'.  cs  lather  in  the  dark,  I'nif.  Hutsrhh  has 
fairly  detinite  views,  and  these  it  must  be  admitted  (it  in 
admirably  with  the  emulsion  theor)'-  The  honeycomb  he 
regards  with  Keinke  as  a  nucleo- albumen,  containing 
seme  molecules  of  a  fatty  acid,  and  not  miscible  with 
water  ;  the  more  fluid  portion  of  protoplasm,  filling  the 
interstices  of  the  honeycomb,  he  regards  as  a  water^- 
Auid  containing  albumen  and  aa  alkali  free  or  combined 
with  it. 

Holding  the  above  views  concerning  the  structure  of 
protoplasm,  which  indeed^  according  to  Butscllli,  re- 
■enbles  both  in  minute  anatomical  structure  and 
.diemical  and  physical  properties  the  microscopic  froth 
whidt  he  can  mann&ctore,  he  looiks  upon  the  cause  of 
the  movements  of  the  fkoth  aathe  cause  of  themovemeats 
of  the  amoeba,  and  also  in  all  probability  of  striped 
mutck  itself.  Let  Prof.  Biitschli  speak  for  himself:— 

*'Die  Bewegung  einfacher  AmSbcn,  wie  A.  guttula, 
Umax,  A.  blatta-,  Pelotnyva,  ist  den  friiher  beschrtebenen 
slnimenden  <  >clscifenschaumtropfen  so  ungemein 
abniich,  ja  in  alien  wichtigen  Punkten,  so  ganz  ihr 
Ebenbiid,  dass  ich  von  der  Uebereinstimmong  der 
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wirksamen  Kriifie  inbeiden  FiUlen  vc41kommen  tibeneugt 
bin  "  (page  198,  see  also  paj^  200  and  30&) 

Now,  lor  some  time  past  it  has  been  held  that  surface 
tension  plays  a  jptrt  both  ia  the  streaming  movements  of 
protoplasm  and  m  the  production  of  amapoid  movemei|t, 
but  no  one  has  pushed  this  idea  to  the  extent  that 
llutschli  has  done.  Let  us  see  if  the  facts  of  the  case 
Justify  him  in  so  doing.  It  is  true  that  the  picture  of  the 
moving  foam  and  of  the  moving  protoplasmic  mass  pre- 
sent m.-'.ny  p^i  nts  of  similarity  to  the  eye  of  the  observer, 
but  what  ul  ilsat The  waxwork  figure  may  deceive  us 
all  into  imagining  that  it  is  ;'.  man,  but  once  we  know 
\v'hat  it  is  the  most  ignorant  of  ii5  woold  hardly  venture 
to  argue  from  :'s  i.iechanism  to  our  own.  .So  when  we 
look  at  Butschii  s  foam  particles,  and  when  v  c  are  told 
that  they  do  not  consist  of  protoplasm,  and  merely  of 
r.inrid  olive  oil  and  a  «'e:ik  carbonate  of  potash,  then  we 
11.1)  e:<claim  at  their  interest  antl  novelty,  liiit  >vc  --hall 
not  '■eriously  compare  them  with  livin;:^  protopl  .sn  1. 
Science  is  pansi-i:;  tl-.r  >,igh  two  phases     the  lirst  sjiirit  J.d- 

istic,  the  second  mechanical,  l^sychology  is  still  \cry 
much  in  the  first  stage,  and  physiology  in  the  second. 
There  are  still  those  among  us  to  whom  the  circulation  is 
a  thing  of  tubes  and  force-pumps,  and  nothing  more,  and 
absorption  a  process  that  can  be  imitated  by  a  parchment 
dialyzer.  Fortunately,  we  are  getting  rapidly  through 
these  two  stages,  and  are  beginning  to  recognise  that  the 
force-pump  and  paKhment  paper  have  led  us  often  into 
wrong  conclurions.  Studies  in  e%'olution  have  taught  us 
that  protoplasm,  made  up  no  doubt  of  elements  of  the  in* 
oraaoic  world,  is  nevertheless  a  complex  of  these  elements 
ofimique  character,  and  with  properties  distinct  from 
e\-erythiqg  that  is  not  prot<q)lasm.  llie  oil  emulsion  mav, 
to  the  eye  of  the  observer,  conduct  Itsdf  in  a  way  exactly 
simOar  to  an  arateba-  which,  by  the  way,  k  does  not,  its 
processes  being  club-:>haped,  and  never  poiated^butthis 
does  not  indicate  that  amoeboid  movements  are  similar 
in  their  nature.  With  equal  right  would  the  tO-day 
representative  of  Mad.ame  Tussaud  urge,  on  the  strength 
of  their  waxwork  show,  that  human  arms  move  by 
springs  and  cloc  kwork.  Not  only  do  these  foam  particles 
tci;  us  notl'.ing  about  protoplasm, but  for  the  investigation 
of  '  lucstionb  of  siirf.iCL'  ten^-inn  tiu  y  are  evidently  ill  fitted, 
i  hey  ate  to>  s  for  tli^  p!n  .-ieist,  not  for  the  physiologist. 
We  knov.  that  s-,irf.;ce  tension  f  a  1  well  account  both  for 
changes  in  shape  and  sloHUig  movements  of  fluids  ;  it  is 
only  by  experimenting  on  protoplasm  itself  that  it  will  be 
possible  fo  determine  what  part  this  agency  plays  in  pro- 
top  la  emir  activity. 

In  i'rofessor  liursrhliS  -.sork  the  reader  will  find  much 
valuable  infonr.ation  as  to  the  views  held  from  time  ti> 
time  as  to  the  strnrtiirc-  of  protoplasm  ;  ap.d  the  productiors 
of  this  monogra;)li  is  ,1  strong  indii  .itnm  of  the  sin;;le- 
mindcdnessboth  of  t/erman  scientific  men  a.nd  of  ( ienn.in 
publishers.  It  is  a  large  <juarto  volume  of  tu  o  lumdred 
and  thirty  pages,  well  printed,  and  illustrated  with  six 
beautiful  plates,  and  upon  a  subject  which  of  necessity 
appeals  to  a  very  limited  number  of  readers. 

'John  Berry  HAViutAfT. 


FiHGER-PRl^'TS  IS  THE  IXDIAN  ARMY. 

IT  may  interest  sonre  of  your  readers  to  see  the  terms 
of  the  order  by  which  the  method  of  finger-prints  for 

purposes  of  identification  has  now  been  introduced 
into  the  Indian  Army.  A  copy  of  it,  sent  by  Lieut.- 
Colonel  Surgeon  llcndley,  of  Jeypore,  has  Just  reached 
me. 

Armjf  Hwdqtutrttrst  AltJical  J>ivuum,  Sim/a, 
Angist  SS,  1S93. 

In  continual  ion  of  this  Ollioe  Ciicalat,  Xb.  5,  dstedXamniy 
16,  it  is  rcque&icd  that  as  a  uieiuia  of  idealificalion  af 
recruiutoc  the  Native  Aimy,  exasiining  atedicBl  oAoen  will 
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cauM  an  impreuion  in  printei'i  ink  of  tl»e  cniU  ni  ihc  firnt  (hrfe 
fingers  of  the  right  haml  of  each  recruit  jMy:rd  by  ihcm  as  tit 
for  the  service,  lo  br  m^t^e  on^ihc  Nominal  Roll  opposite  the 
name  of  the  K-cr.iit  :  jn('.  in  the  cue  of  the  Afnf  HMpilal 
Corp*,  in  the  Verification  Kutl. 
Atpecimm  of  llw  leqmred  impreniM  b  ibowD  Mow. 
By  order. 

(Signed)    C.  I(.  Pearson,  Surcecn->r«jor, 
Secretary  to  the  I'.M.O.,  H.M.'»  Forces  in  India. 
[Here  follows  the  specimen  impression.] 

I  trust  that  the  Tnedical  officers  who  will  have  to  take 
these  prints,  understand  the  importance  of  using  so 
little  ink  tbat  the  impression  shall  be  cltar,  thougli 
iU  tint  Duty  be  only  brown  and  not  black ;  also  that 
when  comparing  two  prints  Utey  will  use  a  low  power 
lent  and  four  pointers,  two  ibr  each  print.  I  have  lately 
been  miog  a  watcbnak«i^s  of  two-bidt  ibcus. 
waned  to  the  end  of  a  long  and  counterpoised  am, 
which  toms»  not  too  eailly,  round  the  screw  by  which  it 
is  attached  to  its  MtpporU  The  lens  can  be  brought  into 
foctis  with  great  ease,  and  it  remains  steady  when 
left  alone.  I  use  nt  least  two  pointers  for  eacn  print. 
They  are  T-shaped  ,  their  long  arm*  are  six  or  seven 
inches  long,  t!u y  ,irc  roni^hly  m.ide  of  wockI  thick 
as  the  thumb,  sn  tltit  tliev  .i:e  p  irjuise'-y  not  o\cr 
light.  Each  pninlrr  sl:inils  on  three  .su[)p()r[S, 
VI.'.  on  the  pdint  of  a  bent  pin,  who^c  hcadlcs-. 
body  has  been  tlirust  into  the  end  of  i!ie  lung  arm  of  tfie 
1",  and  on  the  rnds  of  two  n;iils,  or  better  on  Staples,  one 
of  which  IS  dr;\  en  under  cither  end  of  the  cross-arm. 
It  is  most  e.iiv  to  adjust  the  point  of  tlie  bent  pin  upon 
any  dcaircil  character  in  the  hnL;cr  ['riut.  l^ath  hands 
of  the  observer  are  thus  lv!t  free  to  uiatiipul.ite  other 
pointers,  vviien  dcs:r(*d.  "]'hc  stationary  pointers  are  a 
^■reat  help  in  stead\  in^-  the  c\c  vchilc  pursuing  a  Step  by 
Step  comparison  between  two  finger-prints. 

FitAXCIS  CilTON. 


yOTKS. 

The  collected  works  of  Jean  Seivais  Sias,  which  it  is  pro- 
posed to  publish  at  a  mark  of  honour  to  his  memory,  form  three 
qaarto  volames  of  alxmi  500  or  600  pages  each.  The  fint  volume 
eootainstlieflMiiioiitaBd  papers  leiating  partkelaily  totfcedeter- 
minatioDof  atomic  weights;  the  second  comprises  note<i,  reports, 
and  lectures  ;  and  the  third,  poithutnous  works,  which  especially 
rtfcr  to  s|itctri,.sco]iic  iewc.i!chr>.  Mil'  edition  is  umfcr  the 
direction  of  MM.  Spring  and  iJcfaiie,  and  it  will  probably  be 
eoatpleted  in  about  a  year.  The  three  volumes  will  be  puidlshed 
siBUihaneoesly  at  the  eaifora  price  of  thirty  franci.  Sab- 
sciiben  of  twenty  ftancs  or  more  to  the  Stat  memo^  fund 
will  escb  receive  a  copy  of  the  work,  and  cootHbotors  of  leu 
than  twenty  francs  may  increase  their  contributions  to  tbat  $um, 
and  so  become  a  recipii-nt,  The  ti.tm««  '>f  sidscnbi-rs  wili  be 
published  in  an  appendix  to  the  third  volume.  After  ibc  com- 
pletion of  publicalioOt  the  baliaes  of  the  fund  will  be  used  for 
iho  cnctioa  of  a  nuwaniati  Stas*  seieotific  work  is  more  than 
sslKcieat  to  perpelvaie  his  eame  anong  men  of  sdeecei  and  the 
monument  which  it  is  pmpoied  lo  ereet  will  auJie  it  **  known 
to  all  people." 

A  r  the  second  day's  neeliflg  of  the  Photographic  Congress, 
the  openii^  of  which  was  noted  in  ovr  last  iisae,  Mr.  Andrew 
Pringle  read  a  paper  on  "The  Present  Postllon  of  Micro* 

Phota,;r.T.)hy,"  and  W.  Weissenbergf  r  -'intrihuted  one  on  '*  A 
Proi:c!.ki/f  Photo- Mechanical  Printing  m  Natural  Colours."  The 
president,  Cspt.  .\bn?y,  read  a  paper  dealing  ultli  "  i;x[)oxure 
and  Chemical  Actioo, "  in  which  he  showed  that  the  sum  of 
Cxecs^vdy  smsll  exposaret  is  not  equivalent  to  (he  same 
tapoMire  given  at  one  tin^  and  further,  that  very  faeble  iatao* 
sity  of  light  fails  to  produoe  the  calculated  anoant  of  chemical 
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aciioD.  Capt.  R.  II.  Hills  fuilowed  with  3  description  of  tta« 
instruments  employed  and  the  results  obtained  during  tine 
recent  solar  eclipse.  At  the  final  nesting  of  the  t^nginsa,  oa 
October  la.  Dr.  A.  Miethe  read  a  psper  on  "The  PraeUcaJ 

To'iiij^'  of  Photo^rnphic  Objectives,"  and  Dr.  P.  Rudolph  one- 
on  "  Ihe  .McMure  and  Numeration  of  the  Slops  of  Photo- 
graphic Lenses." 

A  STATUE  of  Dnhamel-Dononccaii  was  unveiled  at  Pith- 
ivicrs,  ea  October  i.  The  French  MInisteref  Agriesltnro»  wIm» 
performed  the  ceremony,  claimed  that  Dumonceau  iraa  tb<  firS 
to  institute  agricultural  experiments  in  the  field. 

Dx.  H.  MuLtEi:  has  been  appointed  Proiestor  of  Botany  fas 

the  University  of  reir-'WiiM. 

At  the  meeting  of  the  Intcnatiunal  (jeodetic  .Vs&o^iation,  re* 
cently  held  at  Geneva,  a  Commission,  composed  of  M.  Tisscrun  i . 
with  pToft.  Foerster  aod  Sebiapsrelti.  was  appointed  to  drav 
up  a  programme  of  observations  to  he  made  permanently  «t  si 
number  of  dllKsreat  plaeet  in  osdcr  to  ehmdate  the  qncstioii  of 
latitwfinal  variatioas.  The  association  wilt  hold  its  annual 
meeting  in  Austria  next  year. 

Tkk  iMutt  says  that  the  Apothe^rics'  S>c«eiy  are  about  to 
apply  to  the  courts  for  powers  lo  tsll  their  Botanical  Gardens  at 
Chrtsea,  the  Hiootj  vmlne  of  which  hat  been  fixed  at  ebont 
x^  jo.ooo.  The  removal  of  thb  histnrie  gardtn  would  bo  a 

source  of  Iscrii  r7.;ie:  lo  \\\-.  many  wbo  havs  profited  by  Ibe 
iaslniction  conveyed  by  its  means. 

Ws  aw  Infbimed  tint  the  fund  raited  fbr  paying  tite  costs  of 
Pr.Wallis  Ba^e  in  Ihe  recent  action  of  Rassam  v.  Bodge  ba« 
been  fully  tubtcrtbed.    The  list  of  the  contributors,  which  b  too 
long  to  print  in  its  entirely,  incluk;  the  followinc  names: — 
Miss  ».  M.  Adair,  the  Duke  of  Argyll,  K.G..  K.T.,  I/>rd 
.\rmslrong,  C.B.,  the  Marquis  of  Bath.  Walter  Besant,  Dr.  C. 
Besold,  Rev.  H.  Blunt.  £.  A.  Bond,  C.B.,  ibc  Earl  Cadogaa, 
K.G.»  the  Earl  of  Carlisle.  Somen  Cbike.  M.  G.  Clayton, 
Miss  Clendinning,  Alfred  Cock,  Mettrs.  Tbos.  Cook  and  Son, 
Sir  John  Evans,  K.C.B.,  F.R.S.,  Sir  \V.  If.  Flower,  K.C.B.. 
FK>,  (,  I'rary  Kortnuro,  .K.  W.Franks,    CIV,  Fk.S, 
Right  II  jo.  W.  E.  GUdslone,  M.  P.,  Rev.  Canon  Grccnwetl 
i  F.R.S.,  M.iior-General  Sir  F.  Grenfell.  G.C.M.G.,  K.C.B., 
'  It.  Rider  Hsggsrd,  Lawrence  Hanison,  Thomas  Harrison, 
James  Hilton,  Tbenas  Bedgkb,  Sir  H.   H.  ilowortb. 
\  K.C.r.E..U.F..  F.R  S  ,  Right  Hon. Thomas  HttBley.F.R.S.. 
Sir  Frederick  LeiKhton,  Bart..  P.R.A.,  William  Leihbridge, 
Rev.  W.  J.  Loftie,  Right  Hon.  Sir  John  Lubbncl..  I'lrt. , 
M.P..  F.R..S..  Lady  Meux,  F.  D.  M  ocatta,  Walter  Morriion, 
Sir   Frank  Mowalt,  K.C.B.,  Sir  Charles  Nicholson,  Bart., 
O.C.L.,  the  Duke  of  NorthuBbcrland,  K.G.,  F.  G.  Hilton 
Price,  Hon.  W.  F.  D.  Smith,  U .P.,  E.  Mannde  Thomptoe. 
C.B.,  Cecil  Torr,  Sir  Reginald  Wdby,  G.C  P.,  John  White. 

N  t\v  and  extensive  electrical  works  were  innaguraied  at  Black- 
pool at  the  end  of  last  week.  In  the  course  of  a  speech  made 
during  the  celebrations.  Lord  Kelvin  eaprcsied  tha  opinion  that 
municipal  corporations  were  right  to  take  Into  thdr  hands 

everything  calculated  to  further  the  general  good  of  the  boroagh. 
It  seemed  to  hiji  tbat  the  Government  ought  to  take  up  the 
is hdsiness  of  telegrapi'.s  .i.-j'i  tclev'honr^,  uml  ii  «ouldnot 
be  an  improper  tbiag  if  the  whole  railway  system  of  the  coonlry 
wera  |daoed  under  Ute  same  management. 

.\N  Iniern.^tionit  Congtfv-  on  Ai  rijt  N.avi^^nrion  formed  one 
of  the  scries  of  congressci  which  have  rcctnity  l  ecnheld  at 
Chicago.  The  papers  read  on  lh.it  occasi m  .nc  bomg  )>uhh-hcd 
in  the  form  of  a  supplement  to  the  Amtrnam  hipntf, 
logelber  with  other  information  relating  to  aeronautical  eB' 
ipnceilflg.  The  new  pubUcation  is  given  a  distinctive  titles 
Atnuaiaitit  but  whether  it  will  be  eontieued  after  the  whole  of 
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Ike  ptaeeedlaBi  «f  lh«  aeimaKticat  eMCefenee  have  Iwen  itMc<l 
vrill  depend  upon  the  fUCeCH  of  the  eoterprise. 

THR  first  InterMtiMMt  Botaniol  Concress  ever  csnveaed  on 
AacttCMIHil  WU  held  at  Madiion,  Wi*.,  immeditlely  after 
the  l^jMniOMnt  of  thr  American  Auociation  for  the  Ad- 
vaaeemeBt  of  Science,  Aiii;i;m  j^and  24.   The  forciRn  repre-  ] 
tenlation,  however,  was      imall  that  the  title  of  the  meeting  | 
was  changed  to  the  "  Madi^n  Hatanical  Conijreis."     The  | 
meeiing  was  an  outgrowth  of  tliat  at  Genoa  la»t  year.    Prof.  | 
£.  tn,  Gtecne.  of  California,  wa*  elected  pmideat.    All  the 
rabjeien  dftcwied  at  the  ■cMtog  t«fm«d  t»  temioolcicr.  the 
foDowinc  being  the  topics (i)  Plant  diieaies  t  \A  anatomy 
and  morphology  ;  (31  physiology;  (4)  hortieuTtafll  forms;  (5) 
bibliof;i-i)iliy.     I:  u  rxjtec'.cd  that  the  ncvt  nifelinf;  will  be 
held  in  Europe  in  iS()4,  but  the  pred«e  tine  and  place  wat  oot  j 
aaaeuaced. 

THAxTraugott  Friedrich  Kut/^nj,  ;hf  niitlnirof  the  Phycok'^ia 
gtHtratis,  should  have  been  otill  with  as  until  within  the  la$t  few 
week*  will  probably  be  a  surprise  to  many.  As  an  author, 
KUtaiflf  had  indeed  complete  disappeared  from  the  scientific 
woiM  i  ha  had  pnbUriwd  asthinf  for  more  than  twenqr  jors, 
and  neailjr  all  hit  mott  important  works  appeared  before  the 
doM  of  the  Unt  half  of  the  present  century.  He  m.iy  indeed 
be  regarded  as  the  founder  of  a  scientific  study  of  the  .Mt;  ", 
pecially  of  sea- weeds.  Much  of  his  work  has,  of  course,  been 
■Vpeiseded  by  more  recent  investigations  ;  but  hi*  Fhy(oh^tii 
gmtralii,  publiifaad  in  1843,  his  TahtU  FkjfttiegU*,  iwoed  in 
iweiKy  volamet  from  1845  to  Ajo,  with  sooo  inutralioni,  and 
his  Species  Al^arn-},  1,  .ue  -^ViW  cI.inUi.s1  works,  which  must 
needs  be  in  the  hands  -A  -jvcry  student  of  the  lower  forms  <jf 
vegetable  life,  if  it  is  only  t'.>r  (h--  t-n;  ■llen  .e  no  I  i:fe-likene>s  of  ' 
their  illustrations.  In  1841  he  pubhilifi  the  Umu'jnMun ; 
HitJrtr  Al:;.'H/armtit  in  k^'Htrt,  and  in  \\\t  D':t  ku;tlsilui 
lig/m  BanUari*n  tdtr  Diatfmm,  the  intradactioa  to  oar  know- 
ledge of  the  uruetare  of  the  diMom<ih«ll,  in  wUeh  there  is  now 
10  exteniive  a  literature.  Kutzin;;  died  on  S:ptem1>:r  %  v. 
Xoidhaiiten,  in  the  87th  year  of  his  age.  Ills  cxteniivs  col- 
lection of  dried  A1.;  f:as  long  hMtt  fai  the  pniaeiiian  of  the 
University  of  Leyden. 

Mr.  G.  W.  You.vg  has  issued  "  A  Key-fable  showing  the 
charaeteri»'.icN  of  the  principal  Natural  Orders  of  the  British 
Flora,"  compiic  l  for  the  u<;  of  stadents.  A  very  brief  sympsii 
is  given  of  the  leading  ch.-tracteni  of  ead)  natural  order,  and  a 
familiar  plant  it  mentioned  aa  a  "tfpni"  A  few  amaU  correc- 
liom  might  be  made  in  •  tnheeqnent  edidon.  Thst,  DMyfra  ' 
!p{clihitij  i>  the  gardcnir's,  nnt  the  scientific,  n.iTi"  of  ifr-  ji'.m' 
indicated;  in  the  Caryophyllace«  the  "free  cenlr.il  placenta  , 
Uon  "  Ja  hjr  BO  flieaa*  tuiTcnai 

I 

Few  geographers  of  the  present  d.iy  enjoy  so  wide  .1  reputa- 
tion at  Baron  F.  von  Kichthofeci,  Professor  of  Geography  in 
Uerlin  University,  and  it  is  pleasant  to  observe  tiic  :'iii  in^  w  y 
in  which  hi*  former  studen'.sdid  honour  to  •.'•.v.  sivlieth  .i<iniver.  . 
aary  of hb  birth  on  May  5,  189J.    ^lany  ofihem  wrote  papert, 
cither  on  ien^plucal  or  geologioal  «al>|ectt,  for  special  publica*  j 
tion  hi  the  form  of  a  haodfome  book.  *'  Feittdtrift,"  bearing  | 
Baron  ron  Rkhthofen"';  portriit  as  froutKpIecc.    Among  the 
cgfltributors  we  nMe  the  names  of  A.  Fhilippson,  F.  Freeh, 
H.  Ynit  Oldham,  C.  B.  11.  Rohihacfa,  and  E.  Uaha. 

Dr.  a.  PHiLirrsON  S  eootribution  to  the  "  Festschrift  "  is  an 
interestiog  investigation  of  the  "Types  of  Sea-coasts "  (Ueher  ' 
die  Typen  der  K..([en^jrtin:n  .    Dr.  Philipt>.<)n  insi  .'s  ■,;!>  (ti  ihc 
study  of  the  simptett  type«  ol  foroi  and  the  individtiii  reUtion- 
ship  of  these  types  to  the  groups  of  aataral  agents  which  pro-  | 
dnoe  them.    lie  <ihr,w^  how  ail  aca-coMta  may  be  reduced  to  | 
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two  great  and  fundamental  types.  (1)  Isuhypsal  coaitt,  wliera 
the  existing  form  of  the  coast-lint  atUI  ooinddce  wtlh  ihe 
primary  relief  of  the  earth's  snrlitee  at  that  part,  to  that  we  may 

trace  its  origin  from  tektonic,  volcanic,  or  •>ther  earth  move- 
ments. f2)  Thalassogenic  coa>is,  where  the  primary  isohypsal 
condition  of  the  coait-line  has  been  in  greater  or  less  degree 
obliterated  by  the  .i:tion  of  "littoral  forces."  Dr.  Philippson 
gives  p.irticular  promineace  to  the  flat*beach  Tariety  of  thalat> 
sogenie  coasts,  and  detcribes  in  detail  the  parely  polamogenie 
type  due  to  the  action  of  iofl»wing  river*,  the  purely  thalas- 
sogenie  type  due  to  the  acti  un  of  lircnVcrs,  ,in  !  to  the  building- 
up  and  breaking-dowa  of  "  -.'.rir.  l  '  I  istlv.  the  mixed 
potamogenic  and  thalassoi^enik  t)ii'-  ci':»il>ii!in(^  tlx-  character- 
istics of  both.  Niunctous  examples  are  drawn  from  familiar 
Enrapean  eoaat*ltnce,  and  aeveral  diagnma  are  given. 

A  paper  on  "The  Mechanical  Genesis  of  the  Form  of  the 
Fowl's  Egg,"  was  read  before  Ihe  American  Philosophical 
Society  oo  April  ai.  Id  U  Dr.  J.  A.  Ryder  gim  evidence 
that  the  coaligaratinn  of  the  oalline  of  the  hen'a  egg  is  deter- 
mine<l  by  meehanieat  meini  while  (he  egg  memHranei  «nit  shell 
arc  ill  process  of  formation  within  the  ovidiiCi,  '  Tt;-  pres- 
fore  pieventing  the  passage  of  the  elliptical  mis^  Juwa  ihiuugh 
an  elastic  tube  m  jst  be  developed  largely  in  the  form  of  fric- 
tion, and  the  resistance  of  the  walls  of  the  oviduct  to  ditatian. 
To  overcome  this  a  greater  pntisura  miit  be  eierted  on  the 
elliptical  egg-maw  at  a  p»nt  above  ttt  minor  asia  than  below 
the  latter.  This  will  tend  to  cqaene  part  of  its  enbstanee, 
since  i;  U  It  l\,t  ei;l  >!eil  in  an  elastic  cap. ule  before  shcll- 
fij.-mili:>n  ta'vii  pU;.-,  lato  the  lower  or  lar^^er  cad  of  the  maf's. 
In  this  way  the  ovoidal  form  of  the  egg  seem*  to  have  first 
arisen."  It  therefore  appears  that  the  development  of  the 
ftgure  of  the  eggs  of  birds  is  a  purely  dynamical  problem,  or 
one  in  which  aoergy  it  applied  in  a  definite  manner  to  the 
plastic  snrftce  of  a  maii  in  statical  eqailibriam  within  the 
ovi(!u;t.  This  principle  has  mmy  eic'en^ive  ap-i!ic»tions,  and 
may  leal  to  the  eluciditioa  of  several  obscure  paints  connected 
not  only  with  the  eggi  of  bifdi,  bat  alto  those  of  lepliles  and 
insect*. 

In  .1  letter  to  Js.Vf«<v  for  St-jit'-mbcr  tj,  Mr,  O.  T.  M.'XS'in 
relitr  ,  tl«e  discovery  .it  thi'  W.irld'N  (.:ul'.tml!i.in  Exposition  of 
two  examples  of  the  Mexican  allatl,  or  throvv:n,;^tick,  lying  in 
the  Colorado  .\lcove.  Itis  description  is  as  follows: — The 
shaft  is  a  s^meot  of  a  sapling  of  hard  wood.  At  tite  distal  end 
is  a  shallow  gattcr  and  a  hook  to  teedvn'  the  end  of  a  tpear- 
shaft.  At  the  pr0xim.1l  end  or  grip  in  (he  more  perfect  speci- 
men, about  four  inches  from  the  extremity,  is  a  loop  on  either 
.:';c  <j|  the  si::k.  one  for  the  thunih,  the  other  for  the  T •f.-iuii.jer. 
The  remaining  three  fingers  would  be  free  to  manip.ilate  the 
gpear-sbaft.  These  loops  were  made  hyapliliing  a  hit  of  raw 
hide,  tliding  it  down  the  proper  disunce  on  (be  stick,  farming 
loops  less  than  an  inch  in  diameter  by  bringing  the  projecting 
ends  of  the  raw  hide,  and  seizing  it  fast  to  the  shaft.  Kelow  the 
finger-loops  or  stirrups  were  a  long  chalcedony  knife  or  arrow- 
blade,  the  tooth  of  a  lion,  and  a  concretion  of  hematite  sei.'cd 
by  a  plsatiful  wrapping  of  yucca  cord.  Mr.  Mason  Ixlicves  that 
(he  Bntrke  example  from  Lake  Pataeiiaio  belongs  also  to  the 
tamnoatlit.  This  is  the  first  initance,  as  lie  aaye,  of  "finding 
the  ancient  atlttl  fignred  in  the  oo^eea,  and  described  by  Mrs. 
NuitaH  "  A  cDnne:ti  ia  between  the  cKITdwellen  and  the 
Mexican  peoples  is  thus  indicated. 

Dr.  G.  SCHOTT  eontiihvtes  to  a  recent  namher  of  Clohm  an 

■ictoant  of  the  .\tl.14  of  the  Indi.in  I  ijc:in,  jijblishcd  by  the 
Dmlscht  Stnvarle,  with  par.icular  reference  to  the  beh.iviour  of 
the  storms  of  the  tiopienlpart  of  that  ocean.  The  article  plainly 
shows  that  whema  some  twenty  yeara  ago  the  Germans  were 
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de[>«nd<n(  on  (he  labours  of  English  seaneo  for  their  tailing 
direclloni,  they  now  rely  almnst  entirely  on  their  own  publica- 
tions, except  as  regards  nnutical  cha.-is.  I>r.  Sch  ;!'.  ;;ives  an 
intcl[ii>ible  account  of  (he  older  or  circuUi  (heury  of  »torm$,  and 
of  tlic  later,  or  spiral  theory,  to  which  attention  vnu  dnwn  by 
Dr.  Meidram,  in  t86a  If  the  farmer  theoij  be  correct,  a  ship 
which  in  n  ciwen  poiilioa  might  cafelj  mn  nsrom  tJie  pMh  of  m 
adv.mcint;  storm,  woold  according  to  the  later  theory  run  into 
the  nitwit  dan|;eroiu  part  of  it.  iietween  these  theories  seamen 
must  th  rc!ore  have  great  difficulty  in  shaping  a  correct  course 
at  (he  mo^x.  critical  time,  and  every  careful  inve-tigation  into 
the  movoment*  Kod  Uurt  of  storms  should  be  welcomed,  in  the 
interest  of  Kieocci  whether  undertakea  Ujr  this  conDtiy  or  by 
ferelen  nalloBC. 

I.N  connectinn  with  tin-  r'  at  the  Chieaijo  Exhi- 

bition, Dr.  M.  A.  Veeder  read  a  paper  on  periodic  and  non- 
perio'iic  lluctuatiotis  in  the  latitudA  of  storm  tracks,  in  which  he 
fcferted  to  the  occaii'>o«l  leirnngenmts  in  the  distrilnitiQa  of 
the  atmoipbere,  coniisting,  In  the  mnin,  in  the  displeeement  of 
the  belt<>  ol  hii>h  pressure  on  each  side  of  the  equator,  with  (he 
consciiuent  detleciion  northward  or  southward  of  the  usual 
courses  taken  by  storms.  Notallc  init.incui  ol  kind  h.ive 
occurred  at  different  times,  such  sa  m  i&7;-6  and  in  lJii>&'9, 
■ad  the  present  year  also  affords  another  example,  the  winter 
ia  nonhem  latitudes  being  distii^uisbcd  by  a  acveriOr  is  stroot: 
contrast  to  their  mildness  during  the  years  above  mentioned. 
These  rearrsnijement;  of  vvf:\!her  conditions  on  .i  i-irt;r-  ^calc 
make  it  diflTitult,  llie  autliur  considers,  to  resist  the  conclu^i  Dti 
that  (he  atmosphere  as  a  whole  is  under  the  control  '<!  furces 
which  have  acommon  ottgia,  and  dependin*^  iipon  ronii;  form  of 
solar  variability.  A] (ho Ugh  it  Is  noC  yat  be>L>n>!  dispute  whether 
the  son  is  hottest  or  coldest  whca  Mat  free  from  spots,  the 
eridence  appears  conelnsive  that  the  weather  contUtions  In 
(juestion  bear  some  sort  if  rcla'.iun  l  j  t!i'--  ^pottcilncsA  of  ihc  sun. 
The  author  thinks  tha;  ihcn:  is  i:roi;rj  1  for  the  !)cl:c-f  th.-it  tlicrc 
may  Ijc  special  forms  <if  M)l.-ir  p.oiiviiy  n.  yr-  f.illj  iimlfrsiofi'l, 
which  exercise  powerful  tciresttuiJ  euects  independently  of  the 
amount  of  sol,ir  heat  falling  upon  the  earth  as  a  whole,  and 
which  may  be  of  the  ualttie  of  cleclio-magnetic  induction,  and 
depend  upon  eoaditions  different  from  those  which  appear  in  the 
ciM'  "'.  sliiijile  ll.itiou  from  a  sjurec  of  c  jtnl 'U-liun.  If  i^c 
va.'ii'ijii  to  wcaUift  ty]>cs  follow  the  solar  tlc^iro  mri^atlii; 
record,  he  thinks  that  i;  wouI  J  noi  be  unwise  (o  :ii)pi<jaeh  the 
problems  from  this  side  ut  the  questioo,  although  it  would 
involvo  a  recontideratioa  of  the  facts  of  metoornlngical  science 
from  a  tleadpoiat  diiibrest  from  that  of  na  amnmed  trarlabiiity 
of  solar  heat  The  anthor  eonstden  that  it  may  be  necessary 

o  discard  provisionally  t!.c  r.ccci  lc  !  ihcory  uf  ihc  orl^jln  i  f 
slt-irnii,  in  order  to  dtlctaiJUL-  ll.^;  jiai;  "h.^ii  clii.;ui  iiiat;ijc:;c 
induclii  II  i  f  miIai  origin  pla>:.,  in  It)  i  ri'lmily  of  heating 
effects.  In  any  case,  the  study  of  periodic  and  non-periodic 
Adctuations  in  latitude  of  the  cyclonic  and  anti'Cycloaie  belts 
sutri  undiiig  the  earth  is  most  important  in  m.iny  wnys. 

A  coNVEMKNr  modification  of  the  hydromctci  method  of 
deteimininR  the  densities  of  gases  has  been  devised  by  M. 
Meslaos,  whose  appacattts  is  described  and  iUnstrated  ia  the 
Camftes  rtmAu,  No.  ii.   It  eoBsisIs  of  two  hollow  spheres 

hung  to  the  arms  of  a  balance.  Each  sphere,  which  is  made  of 
glass,  aluminium,  or  gilt  copper,  hang*  in  a  separate  compart- 
ment, the  suspending  thr»  a  !  bjin^  intr^  li  ceii  t)ui)Ui;h  a  ho'.c 
in  the  lid.  The  compartments  are  eiiclusci  ia  a  box  and 
sarrounded  by  tit  ater  in  order  to  keep  them  at  equal  tempera- 
turca.  They  are  at  first  filled  with  air  to  determine  the  posi- 
tion oreqwilbrinm.  The  gas  whose  density  is  to  be  deteimloed 
IS  ^licr.  introduced  thro-ijjh  a  h>n\i  tube  inmietsed  in  the  water, 
^        and  eiiteis  oac  of  the  compastmcnts,  having  previously  been 
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dried.  The  gas  is  passed  through  in  a  slow  and  continuous 
stresm,  and  if  its  density  differs  from  (hat  of  air,  the  equilibrium 
of  the  balance  is  disturl>ed.  The  weight  necessary  to  re-establish 
equilibrium  i^  noted,  and  the  den«ity  calculated  according  to  a 
simple  formula.  Thus  (he  density  is  found  by  a  tingle  wcigll. 
ing,  and  by  keeping  the  current  of  gas  contioiMnsmiy  vatiatian 
inits  density  is  easily  observed.  A  fairiy  big^  accaracy  is  at* 
tainable,  depending  upon  th?  sensitiveness  of  the  balance  and 
upon  the  perfection  of  gauge  of  the  spheres.  One  important 
application  of  ;hc  a]  paratos  is  that  for  determining  the  den^ity 
and  coicpositiua  of  the  products  of  combustion  in  furnaces.  The 
scale  of  the  balance  is  graduated  so  as  to  »how  at  a  glance  the 
percentage  of  cartwoic  acidt  and  hence  the  degree  of  efficiency 
of  the  AsroBoe  In  qacstkia.  This  paeeaime,  wbieh  is  31 
theoretically,  never  exceeds  18  in  pnuak^  cic^  ia  fu 
generators.  In  a  great  nomber  of  woriis  !t  varies  between  6 
ar:.l  S.  M,  Me>huib'  apparatus  is  betni;  aiii.tiol  to  -.ii'--  ituJv  of 
the  various  iu«lbod!>  of  heating.  Another  applicntiori  1,  (h  it  l  y 
which  the  presence  and  percentage  of  marsh  i,.!-!  is  lic.iu-d. 
With  spheres  of  1  litre  capacity  and  a  balance  sensitive  down  to 
half  a  milligramme  It  was  found  possible  to  detect  O'l  per  cent, 
of  methane  in  the  air  of  a  mine. 

Tits  £U(trit«/ Hevitof,  ia  the  course  of  an  article  on  "  Elec- 
trical Enginccriac  at  the  World's  Fair,"  deicribcs  the  curioo« 
roiiry  e^^cis  fif  t  t*o.ptaase  allenntiag-cttR«nt  fidd^magnd. 
.\  tii:,;  :t>  nature  is  wound  with  four  eoif*.  connected  in  pairs 

jtri.  ■  llic  circle  -.  0:10  ]iair  is  C'>:irieL-tt:i!  t  >  nnc  i-f  the  two-phase 
i;art«;iils,  (hf  ottier  [i.iir  to  the  sccaiii  cutrcr.:.  The  ring- 
armalure  is  then  Uiid  liorir  jnt.iUy  on  a  (able,  and  a  board  placed 
over  it.  Almost  any  metallic  article  place<4  on  the  board  im- 
mediately begins  to  run  round  above  the  l  in^;  t '.^pper  balls, 
coins,  tcCf  or  nay  other  easUy  movable  conducting  article  will 
at  ooee  get  tttto  motion. 

TiiE  October  number  of        contains  an aiticle  on  ibeories 

of  lii^h;  --cniation,  liy  Mr.  C.  L.  Fi.uiKlir. 

Mk.  Okorgk  liouin..\  lijLs  sent  u-  two  p.ipers  cxli.ic'.c  l 
from  the  Transactions  of  the  New  /enlAini  Institute,  iS  j;.  nnd 
lefciring  to  earthquakes  experienced  at  the  Antipodes  in  June, 
July,  and  Dccmabiert  1891. 

1  iiE  lecture  on  "The  Interdependence  of  Abstract  Science 
and  Kngineoriog."  delivered  by  Dr.  \V.  Anderson,  F.K.S.,  at 
the  Institution  of  Civil  Engtnecn,  in  May  last,  has  been 
eatractad  from  the  Proonedisp  of  the  inatitationt  and  is  now 
pablishcd  lepamtefy. 

A  COCKSt  of  lect'.iTcs  u;i  jn  Planetary  Astronomy,  with  espe. 
ciai  leCeieaoe  to  "  The  Planet  Venus  "  will  be  delivered  in  the 
theatre  of  Gitiihntt  Coltega,  on  the  evenings  of  October  34,  a;, 
26  and  27,  by  the  Rev.  E.  Ledger. 

A  HAlfOV  book  on  "  I  he  Art  of  ptojectioa  and  Complete 
I  .Magic  Lantern  &Ianaal,"  by  an  expert,  hss  been  pablished  by 

yU,  E.  A.  Beckett,  Kingsland-road,  N.EL  Lantern  operaton 
will  find  in  it  many  useful  bints  upon  matters  of  cna&ipnlation. 

I    Messrs.  WntTTAKga  and  Co.  have  pobttshed  the  '<Pri»- 

I  ciples  fif  Fitting,  '  f  ir  apprentices  in  eni;it'.efrirL;  .mil  s!ut'i;n:s 
by  a  Foreman  I'attern  Maker.  The 
b  1 1..  Is  I  i'>fasely  illustrated,  and  should  be  of  glial aadflaace 
I  to  (he  workers  for  whom  it  is  intends  I 

Stidem-.  preparing  for  the  exammaUoa  in  the  "Prin- 
ciples of  Mining  "  held  by  the  Department  of  Science  and 
An,  or  for  collieiy  mansgen'  caaminations,  are  recommended 
to  use  aa  demeataiy  tcM'book  of  **  Coat  Mtaiing,"  by  Mr. 
Robert  Peel,  just  pnbUdied  by  Uesna.  Btadtte  mad  Soo.  Th* 
book  »  very  well  wiiiten  and  qak»  tnntwoifhy. 
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A  DAIXTV  brocnarc,  by  Martha  F.  Sessclbecg.  enliUed  "  in 
AroazoD  Land,"  and  coataiQiQ)*  adaputiont  from  Brazilian 
writen,  witb  origioal  teleaioM,  liu  beea  psUichcd  Mecm. 
G.  P.  PnitiM's  S«itt.  Tlie  pMtoTtlw  book  of  toMMt  to  at 
refen  to  AnMMnlsa  Icfmds,  fcctkl^  mdldoiii,  and  Mtper- 
uitions. 

A  SKOOXO  edition  of  "  Ao  lolroducUoa  to  Homaa  Phyvi- 
oldgy,"  by  Dr.  A.  D.  Waller,  F.R.S.,  lu*  been  published  hj 
Mcfsrs.  I^ngroans,  Green  and  Co.    Several  alterationi  aud  | 
trjtispo.siiionB  of  text  have  bnn  ma  le,  and  the  results  of  many  | 
recent  iovettigatioai  have  be«n  incladed,  thus  giving  additional  < 
vjiliwtoMiHlmdylilcblf  appfodaltd  work.  | 

\Vf-  have  received  the  Transicrions  uf  ihe  Sanitary  Institute, 
vol.  xiii.  The  volume  con.iist»  chietiy  of  reprint*  or  ab»tracts  . 
of  tbo  papers  read  at  the  conferences  which  were  organised  in 
conacctioo  with  tbe  congmi  held  at  PorUmontb  in  189a.  It 
alto  indndcs  an  addms  to  laaitary  otSccn,  delivered  by  Sir 
Douglas  Calton  at  Worcester. 

A  CI^SSIFiSl)  list  of  planu  m  the  Royal  i^otaniL:  Gardens, 
Trinidady  baa  been  issued  as  a  Bui'/etin  <y  .Ui  i-mi  lu  /»■ 
6rmatiMi,  So.  1J,  bgr  Mr.  J.  H.  Hait,  the  Sapcrintcndeat. 
The  list  containa  ih*  nance  of  phota  nnder  eullivntion  md  ia* 
.Ugenous  in  tlie  Gtidem,  and  it  of  leiemific  aa  well  aaceononic 
interest. 

1>K.   KtcvcHT,  ot  Tokyo,  hat  jus:  publidied,  io  Japanese, 

a  lc\t-'i'iok  on  Trii.;o:iii::xlry,  ihu-i  carryin(;  on  ihc  j^ood 
Wotk  he  his  l»oi;j:i  in  his.  manuals  on  (icoaicUy,  Logic,  iV.;., 
and  in  his  trausl.itions  of  "C^:<ir  rs  Common-sense  of  the 
Exact  Sciences,  '  of  "  RusaeU's  Techoicat  Education,''  ic.  The 
degree  of  KigaUohakuht  (a  D.Sc.  )is  a  degree  conferred  l>y 
tlie  Minntet  of  EdnaitioD  with  tbe  advice  of  the  CowMil  of  the 
Vaivenity. 

Lisirr.  J.  P.  FlHLEV  has  prepared  a  icporl  on  "  Certain 
Climatte  Featm«a«f  the  Two  Dakotna"  for  the  U.S.  Depart- 
taent  of  AgrtcatHne.   The  repovl  ii  inulsnted  with  163  tables, 

charts  anil  lii.ijjranii,  an!  u  presents  a  vast  amuimt  of  inT  r- 
ma'.ion  ctinectning  the  meleoroIoRical  ph?nonici»i  which  axe 
t>eiievetl  to  have  a  mar>.i^l  in  'icncc  uyt  m  the  a^rici;ltural  inter- 
e*l«  of  tbe  States  investigated.  From  tbe  report  it  appear*  that 
the  Dakota*  ahould  at  once  rceoft  to  an  extensive  systcni  of 
irrijpiion  ie  order  to  increase  the  predpitatioa  and  chccit  tbe 
Ugh  evaporation.  Foreats  ought  also  to  be  preserved,  and 
extensive  jihntiags  of  tree*  sliuuM  ]it  inii.ie.  hi  :hv  woi.U  of 
the  ictja:t,  "  The  meteorolu,ricat  and  (physical  features  of  the 
Oakotas  are  such  that,  under  the  influence  of  se: :  Icnietii  and 
tbe  consequent  developoieat  4^  agriculture,  change*  nre  eifected  1 
which  tend  to  the  rapid  dinipation  of  the  moderate  rainfall, 
thrmvk  abaorptioo  and  cvsparation.  Irrigation  and  reforcau- 
lien  are  Ihe  only  lemediet." 

The  disinfeciing  properties  of  peroxide  of  hydrogen  have 
long  been  known,  b«t  oooaidetabin  additiona  have  been 
leeently  made  to  oar  naore  exact  tnCDmntion  concerning  hs  bae- 

terlciiial  aclii>n  K'lChaidson  (CAtm.  Sm.  yiur  luj',  Scp\.  lS((j) 
has  shown  that  th:?  .mtiscptic  action  of  snnlight  on  utir.e  is  <lut.-  to 
thr  jiro  1  jction  uf  pcr  niilc  of  hydrogen,  for  sanipU-i  l■^p■:■^•.■ll  to 
iUQihine  remained  clear,  and  on  examination  were  iuumi  to 
contain  peroxide,  whilst  similar  samples  kept  in  the  dark  be- 
came turbid  and  contained  no  ponwida.  Traiicott*  io  ' '  Einige 
ErguDrungen  lur  Piaaia  der  Derinfectioo  *'  {Ztilstkri/t  fur 
HygittK,  Vol.  xiv.  1S93,  p.  437',  i".irit5  oat  as  the  result  of  his 
investigations  that  this  roaic-i^I  uuy  be  nubstituted  in  all  cases 
for  corrosive  sublimate  an  1  cirli  'nc  aci<l  where  the  period  of 
contact  is  not  ieu  ihaa  a  quarter  to  half  an  hour :  but  that  it 
ianot  loiiable  where  rapid  dbmleetinn  ii  M<inifed,  at  in  the 
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case  of  the  diainfeciion  of  tbe  hands,  &&  iieing  innocnou  and 
also  barmlcas  as  regards  clothing  and  the  like,  it  la  n  nfer  dia- 
infacMBt  hK  gcfwral  applieatktt  ihaa  the  fcrmer ;  iu  coat  ia. 
however,  eonalderably  greater.    Some  year*  ago,  Heidenbain 

■itatc-l  that  he  had  constantly  used  pcr.>xide  o(  hydrogen  as  a 
j;ar^lc  in  cases  of  diphtheria,  and  Traugott  mentions  in  his 
memoir  that  ten  seconds'  contact  of  a  i  (>cr  cent,  solution  of 
fIjOj  with  a  young  and  vigorolu  growth  of  the  diphtheria 
ba^lna  on  blood  scrum,  entirel]r  dettroycd  thit  oiganiam.  If 
however  two  days'  old  enltttraa  were  ainilirly  tieMed»  oontn^ 
for  thirty  minutes,  even  when  repeated  three  tinea,  waa  not 
suiTicicnt  fir  it*  annihilation.  Thus  the  therapeutic  value  of 
iJiis  material  consist*  in  its  immediate  application  at  the  very 
oatsft  i;f  the  Jiiease,  whihl  it  may  be  recommended  as  aa 
importunt  prup'iyltictir  »^iirin;;  rjiifli-m:-*  r  f  ,!i;i',:li<-ria. 

As  regards  the  iiygicnii;  iuijjjiUuce  of  jjciuxule  of  hydrotjcn, 
.111(1  practical  application,  the  experiments  of  V.in  Trompand, 
later.  Altehoefcr  on  its  action  upon  bacteria,  pathogenic  and 
otherwise,  in  water  are  uf  much  inlereat.  Van  Tromp  men. 
tiona  that  an  addition  of  peroaideof  hydrogen  in  tbeproportioQ 
of  I }  lObOOO  part*  of  the  water,  when  kbaken  up  attd  allowed  to 
stand  for  twenty  four  hours,  is  uiuaMy  s.ifTici'.-nt  'o  sterilise  a 
water.  Alteiiucfei,  however,  fnuM  i  tti.it  to  cll^.:re  sterility  it 
was  advisable  to  use  larger  ({ii:>:i:KittN,  vi.v  1  :  looo  giarts  ui  tijc 
water.  Experiments  made  with  waters  purposely  infected  with 
cholera  and  typhoid  bacilli,  respectively,  showed  that  in  both 
case*  these  orgaoiams  were  destroyed  alter  twenty- f oar  hone* 
by  ihii  proportion  of  peroalde  of  hydrogen.  Altehoefer,  nMure* 
over,  specially  mentions  that  he  found  thit  addition  in  no  way 
interfered  with  the  dietetic  value  of  the  water,  and  recommends 
its.  appliciti  in  f  >r  h.jiivclr  iiii  llllrpo^c^  as  a  protective  measure 
during  any  epidemics  of  typhoid  fever  and  cholera,  'i'raugott 
also  testifies  to  the  innocuous  character  of  thia  aukterial  even 
when  swallowed  in  large  doie*,  and  lUte*  that  too  gn*.  or  half 
a  wineglaHful  of  a  5  per  cent.  loIntioM  waa  adalniaterad  far  onn 
of  the  doctors  in  a  hospital  in  Breslau  without  any  ill-effect* 
whatever,  whiht  undoubted  benefit  was  derived  from  its  use. 
(Jarc  mu-it.  liawijvcr,  be  ;ai;cn  that  tlie  pitiicular  material 
employed  w  as  pure  a.%  pos»iule,  as  traces  of  the  puisunous 
barium  chloride  in  larger  or  smaller  quantities  mayibe  present  ; 
moreover,  it  i>  important  that  the  aamplc  aboald  be  frethly 
prepared,  aa  its  (trength  and  eonsequentty  bacterieidnl  action  ia 
reduced  when  it  has  been  preserved  for 'some  time. 

We  are  indebted  to  Tht  Gas  \\\>r!J  for  the  following  par- 
ticulan  concerning  a reeaarkable  process,  which  is  now  being mc> 
cesifitl^worked,  for  very  conadetably  increasing  the  illuminatfaig 
power  of  coal  gas,  involving  what  at  fint  dgbt  woald  appear 
the  hlt;hly  dixtiyet  uis  oi  craiion  of  introducing  into  the  g«  a 
quanlity  uf  pure  uxy^cn.  In  ih  -  year  1890  Mr.  Edward Tatham, 
of  New  South  Wale*,  made  th-  bulil  pr  jpo.al  to  a.td  onsider- 
able  quantities  of  pure  oxygen  to  warm,  heavy  oil  gas,  with  the 
object  of  prodneklgn  stable  gas  of  very  Mgih  iUnuiianting  power. 
Later  in  the  wmm  year  Dr.  T.  Thonn  comnnwcatcd  to  the 
Gas  InsHtnlethe  reralu  of  prelininary  expeiinMBtt  with  thia 
gas,  which  h..  h:i  l  carried  out  on  behalf  of  Blin'o  Oaygen  Com- 

I.  ariy.  I'hf  sc  c\peiiraental  results  led  to  the  eooclnrion  that 
rich  jxy-oil  t;a  ' A''  """'^  effective  as  an 
illuminanl  than  the  coal  gal  now  employed  for  this  purpose, 
but  that  its  more  immediate  prospect  of  use  lay  in  the  direction 
of  enhancbig  the  lower  iilnminatiog  powerof  ordinary  coal  gas. 
PrepantioB*  have  sfaioe  been  mode  for  practically  testing  tbe  ap. 
plicability  ofoxy  oil  ga*  to  the  enrichment  of  coalgas,  and  the 
Hydro-Oxy  Gas  Patents  Troorietary,  Limited,  have  erected  at 

II,  >alivh-,iry  ^  inarc.  1. 1".,  .a  complete  experimental  plant  for 
the  purpose.  Moreover,  the  corporation  of  Hudder&ficld  arc 
erecting  a  plant  forth*  pnrpese  of  cwidnng  the  coal  gas  snp- 
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plied  tatbeborMgli.    The  HaddcnfieM  iasUllftttoii »  ml  yet 

compleied,  l>ut  a  portion  of  it  U  ready,  and  U  now  in  actual 
operation.  When  complete  it  will  constM  of  »n  oxygen  plant 
and  four  Uayii  of  oil-jjas  retort*,  capable  collectively  l  p;viducing 
100,000  cubic  feet  of  ozy-oil  gas  per  day,  lugether  with  the 
necessary  condensers  and  holders.  Theoxjifeil  plant  bu  been 
already  ercctnl  by  Brin'>  Oxygen  Com|wnr,  and  k  th^  aeweU 
type  of  prodacer.  It  is  built  in  two  tecUwif,  irbich 
auy  be  worked  together  or  independently.  »nd  will  make 
no  le»»  iban  30,000  cubic  feet  of  oxygin  p  r  day.  This, 
the  largest  oxygen-producer  ever  constrv  k  it  1,  now 
in  active  operaii'>ti.  Of  the  oil  gas  plant  one  t>a),  consisting 
of  liftcen  coat  iron  retorts,  is  aUo  working,  and  is  capable  of 
pfodaciog  50,000  cubic  feet  of  oil  gas  per  day.  The  lowest  and 
holteM  of  the  ictoirtt  aie  intended  for  "cnckinB  "  the  r«ldues 
from  the  upper  retorti,  but  they  may  of  oonne  be  fed  with 
clean  oil  if  required.  The  oxygen  is  introduced  into  the  oil  gas 
>oon  .iflcr  t!i-  l.i  tvr  k'  ivir.  r  .;  >rt8  and  while  still  warm  ; 
the  mixed  g-ises  then  pass  together  through  the  condenser*. 
The  admission  of  the  oxygen  ii  automatically adjutted  by  means 
of  a  combination  of  meters,  to  that  the  proportion  is  conMantly 
meiniained  at  fifteen  per  cent.  The  eny-oil  ga<  i«  stored  in 
i!p<ctal  holders,  and  it  is  artai^ed  to  admit  It  into  the  coal  g3« 
just  before  the  entry  of  the  latter  inio  tb;  station  meter,  the 
quantity  being  regula;cil  by  a  meter  coupled  lo  the  station  nieler. 
The  results  su  far  attained  arc  highly  satisfactory.  The  ad- 
mission of  about  six  i>er  cent,  of  oxy-oil  gas  is  already  found 
to  increase  the  illomioatisg  power  of  the  corporation  gas  by 
the  equivalent  of  five  and  a  half  candles,  and  this  is  piotably 
much  below  the  enrichment  v.  hich  will  eventually  b«  attained 
when  the  plant  is  complcic,  :uid  when  normal  coal  can  again  be 
■  ■  1  :it  the  cessation  of  the  strike.  The  rc-r.li-  attained 
by  tiie  Saiubury  S<juarc  plant  are  considerably  superior  to  this, 
and  it  is  expected  that  the  Huddersfield  installation  will  even- 
tually attain  the  sane  standard.  Further,  a  marked  increase 
in  die  ilshlUly  of  thn  g*«  Is  observed,  fat  poor  coal  gas  nctnally 
loMs  iMK  illuminating  power  by  storage  than  the  aau*  ga* 
admixed  with  oxy-oil  gas  does.  A*  regards  coat,  it  It  calctdsted 
from  the  experimental  data  furnished  by  the  working  portion 
of  the  lludderaficld  install.itiun,  that  (he  increased  cost  of 
production  of  the  gas  so  enriched  \m:i  nut,  i.t  the  highest 
estimate,  ejicced  a  third  of  a  penny  j  '.  r  ;!v         i  i:l  ic  frt-'. 

No  re.-.  Irom  the  Marine  lUulogicai  :5UUi,d,  i'l)  mouth.— Last 
week,  like  its  immediate  predecessors,  was  characterised  by 
stormy  wealhcr,  which  confined  the  dredging  operations  lu 
inshore  areas.  The  chief  capture  was  a  large  haul  of  the 
Opisthohnocb  Oumu'm  (JVturtifwieAtit)  mtrnkwuttHt,  The 
approach  of  winter  b  idready  indicated  in  the  bottom  fauna  : 

Ci'tviiiti  .jf  ttic  C»jm(>iv.;n.J  \^c'.\\:xa  fia^-jrinm  tltj;iins 
btiti  Jic^Ltnuy  tiki,:;  in  ihcir  iU:c  of  "  hibernation,"  and  the 
colonies  of  the  I'olyioan  /in^it.'a  nit  iim/a,  w  (ncli  ir.  ti  c  Mimaier 
ornia  extensive  forests  on  the  stones  in  certain  areas,  hare  now 
almost  completely  died  down.  The  Nctoertioe  Amfkif^ruf 
^itiimiilam  has  iMgna  lo  breed,  and  the  greater  ranber  of 
JUkrmn  fiutiolata  are  Inll-grown  and  sexnaUy  matnre. 

ThS  additions  to  the  Zoological  Society's  Gardens  during 
the  past  week  indode  two  Sykes'a  Monkeys  (Cerfffitktcui 
ittgmhirii,  9  9)  ttom  West  Africa,  presented  1^  Mr.  W.  H. 

Barber  ;  a  Tliick-farred  Capuchin  Cd'ui  ttiuretui)  from  South 

R.  Kettle  ;  three  Tigers  {f-t!is 
presentcil  by  II.K.li.  I'rincest 
M  J.  '   itntcalui]  from  West 
I.  ii'.iiiy  headed  Guimc 
lilandK  presenteii 
{SfhtHtdtH  /«« 
Mr.  C. 


Americs,  presented  by  Mr. 
itgni,  y  T  '  from  India, 
Beau^M^^^j^NPyir 


F.Z.S.  i  a  Diaaond  Snake  {.U^'Wia  tpilotei)  from  New  South 
Wales,  presented  by  Mr.  Arlhnr  W.  Darker  ;  a  Whbe-lkoated 
Lemttr  {Ltmur  aJiifrtmt)  from  MadtKascar,  two  Common 

Squirrels  {Stiurus  lu/^aiis,  «/.'•;«.•)  lititish,  deposited  ;  two 
ISlue- winged  Teal  {OutrautJu^ti  ^^jn^fittra)  from  South 
America,  a  Jipancsc  Tenl  K  'lur-tiit.iula  j  r  'fi  '  j)  from  North- 
east .\«ia,  a  Himalayan  Monauil  (Z^/'^i'/ia'^i  tm/>tyaiimi)  from 
the  Ilimatayas,  a  Turnstone  (JIfn/Ji.ai  mtcrprti),  a  Curlew 
{VuMUHiui  arfmU)  EnropCMi,  purchased  j  a  Mohuwa  Deer 
{Ctntu  nuftiteentiH  born  ia  tbc  Gardens, 


Ol/Jt  ASTRONOAfJCAL  COLUMN. 

The  SoiNTiLi-M ion  of  Staks.— Though  the  qtiestirn  a> 
to  the  cau.e  of  the  scintillation  of  stars  has  not  rrct^ivcd  the 
attention  of  many  workers,  yet  it  has  had  and  tctains  it* 
adherents.  In  a  recent  ntjinl  '.r  ui  the  K<vu<  .  ,  ,  '  -vr,  M. 
DufoUr  gives  the  re«iull5  of  ot.sci  ■.  .itioa?  cnnimcnLc  l  in  the 
year  1S5J.  The  <il>^rTv.nio[is  wi  te  maiic  suth  tlir'  riilvnl  t-yr. 
ami  weio  continued  iu  al>  tii:Aioii>  .laJ  la  :\\\  <.oatii:iua^  of 
the  weather,  since  the  chief  object  of  the  investigation  was 
to  find  out  whether  there  was  any  relation  between  the 
acintiilationt  of  stars  and  the  disturbances  which  occur  in 
our  atntosphere.  The  hra  resulu  which  were  obtained  led 
to  the  forming  nf  thn  fsUowhig  Inwa.  (t)  That  red  stars 
scintillate  less  than  white  stars.  (»)  The  wtensity  of  thn  scin- 
tillation is  nearly  proportional  to  the  product  obtained  t>y  muU 
tiplyingthe  astronomical  refraetion  for  the  bcifiht  at  which  th« 
star  appears,  by  the  thickness  of  the  stratum  of  air  traversed  by 
the  luminous  ray  that  one  is  considering,  and  (3)  that  the  causes 
of  some  of  the  essential  differences  between  the  scintillation* 
of  difTerent  stars  may  perhaps  be  due  to  the  start  themselves 
E»|i<;rimenl»  forstudying  the  qu?*«tir»n  as  lo  whether  there  wa* 
.iny  iliticrence  lietween  the  scinti!latnjii  nn  iimutr ain»  and  upon 
the  pl.a.n,  >(iowed  that  on  the  mountains  the  scintill.ii  psn  was  most 
feeble.  An  important  meteorological  c  inc'.i:  /! m,  which,  as  M. 
Dufour  says,  is  contrary  to  general  njiinion,  ui.l  wliirh  he  de- 
du.cs  (r  jiii  Ills  numerous  obscivat:  ins,  1;  that  a  fccblr  svintilla- 
tioii  generally  announce*  the  approaciv  of  i>i4  ueather,  \\t 
givL-s  m.iri)  iriNianccs  in  support  of  his  view,  atnong  wliiLi, 
occur  the  ob^:vationi  at  Cul  du  Gcant  on  July  13,  17SS,  witen 
the  brightest  stars  in  Lyra,  Cygnus,  and  the  Eagle  at  the 
same  altitude  showed  practically  no  signs  of  scintUlating,  while 
the  next  day  there  bfolU  not  e*cr  Fiance  the  noct  stelent  mmhib 
•  bat  the  annab  of  BatooioioDr  fend  «wr  regbtmcd.  M.  DufiMir 
compares  his  work  with  that  of  M.  Hontigny.  srbo  comnsanoed 
work  after  him,  and  who  was  led  to  the  same  three  laws  above 
mentioned.  He  suggests  that  as  his  obiervatioot  were  modo 
in  Switrerland,  it  would  be  interesting  to  find  out  if  afeebleness 
uf  scintillation  observed  at  sea  also  indicate*  bad  weather. 

A  Univeksal  TBI.KSCOPI  STAND. ~The  constniciion  of  a 
good  and  simple  nainmai  asiMiatiog  for  saiall  telescopes  has  been 
the  aim  of  many  Inttiwnent  owheni,  and  it  is  pleasing  to  note 
an  advance  in  this  direction  made  bythe6naofk.  Fritsch. 
formerly  Prokesch,  in  Vienna.  In  thcir  new  so-called 
"  rnhtrsai  itatw"  they  have  overcome  BMW  of  the  main 
dili.culties.  The  chief  point  about  this  spccbt  kind  of  mounting 
it  that  the  observer  can  either  use  the  telescope  as  a  theodolite— 
that  IS,  with  circles  reading  Altitu<ieand  atimuth— or,  by  a  slight 
a<'  ustmc'i',  he  may  hive  the  cuiatorial  mounting  where  the 
ci  .lc-,  r'-'.n;  n^ht  a■.ccu^ion  aii  l  ilrcUnation.  This  end  is 
gamed  hy  lllD^;l^^^  wh.it  would  be  polar  aici*  on  te>  a 

pivul  at  the  si'Jl-  uf  the  stan-i,  tti'j^  .ilNjwini;  "'ic  ax;, 
be  moved  from  iho  hr .n.-ijii:al  t  i  iln-  verticil  <ir  my  inter- 
mediate p<i^nioii.  A  fclr  .nc  metallic  iit  fixci  u:,  the  top 
of  the  staritl  jupptivs  .1  mcaiii  o)  Uaiupii;^  lltti  .ixis,  and 
giving  II  .1  sunlit  ailjusimrnt,  With  the  axis  vertical,  we 
have  then  prjctialty  a  thcoiuluc  mounting;  with  the  axis  out 
of  the  vertical,  a  parallactic  mounting.  It  is  needles*  to  say  that 
this  nKmniitig  is  only  for  small  tcktcopes,  and  indeed  its 
applicatino  to  iasae  ones  is  not  needed.  A  detailed  acoeont  of 
the  mounting,  with  figure*,  will  be  fennd  in  No.  S08  of 
Pr.'methtu!. 

ToPfLAR  AsTKONOMV. — Some  time  ajij  we  inserted  a  cote 
in  this  column  to  the  effect  that  'he  r.'.itor*  of  Astmntmy  a»j 
'kyuii,  if  they  received  suAicient  support,  would  publisi) 
itUy  jonrnai— A/w/er   #Avm«ir^<wriltea  espcdally  for 
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the  npidlj  bwrcasitie  Bwnber  tA  mMm.  We  an  ||)ad  to  My 
iliit  w«  bm  rcccnilf  t«e««e«l  the  fifiit  (September)  nember, 

and»  «  for  one  can  jud);r.  the  )oarnal  ]ia«  a  iuccei^Cul  future 
beliOK  it.  The  pte^nt  number  contains  the  first  chapters  of 
some  series  of  anicles  on  various  >ul)jeet».  To  give  some  Idea 
of  the  subject-matter  and  their  writers,  we  may  mention  that 
"The  Spectrutcope.  an<l  some  of  its  applications,"  is  Healt 
with  by  Keelcr ;  "  Concerted  Observation  of  the  Aurora,''  hy 
Vceder ;  Ijhoolinj;  Star-?  •  Hfsw  to  rtSiiferve  then),  ami  what 
they  teach  Uf,"  by  Denii:iii;  ;    "  '  --ww.  (  iiinet-secking," 

by  Lewis  Swiff  :  "The  Munn,  '  by  W.  W.  F'avnr.  *c  ;  while 
future  n\ii:iti«T<         C'l.Mrn  s  -erics  of  articles  I'V  r.junanl.  .in 
"Celestial  Photo^rapby    ;  une  by  Eigar,  on  "  Ihe  Moon";  | 
another  by  Hale,  on  "The  Sun,"  ami  rmny  others.  The 
trealmetit  of  the  subjects  is  all  that  coulU  be  desired  for  those 
not  acquainted  w  ith  lecbnical:ties,  and  the  illuttratiDni,  which 
iDclude  two  excellent  ones  of  the  moon,  are  of  the  same  style  . 
as  ihoM  faniliar  to  readers  of  Atttvnomy  Mid  AUn-Pkftttt.  ' 
Tbe  mi<M»  table!,  notes,  \c.,  which  oompleie  thit  joaniel  of 
forty-eight  paK*".  form  a  useful  and  important  addition. 

Till:  Accust  MkTK"Ks. — The  prevalence  of  fine  weather 
during  the  month  of  Augu-i  r:  ;  1  :;:  nv  i>bserveis  excellent 
opportunities  of  obicrving  ilic  IViLcids,  and  it  is  not  surpris- 
inc  to  hear  Ihet  to  many  >  i  t  sai inns  were  made.  Aittcitt' 
mntk*  MuAricitm^CSo.  jiy-v  'A<^<*  some  "f  the  result*, 
showitlf  ihnt  at  Waicndoil^  Au|«»t  8-11,410  paths  were  rc- 

coHed,  at  Evenvnital  72,  Brileo  184,  Anubtrg  1 14,  .Mixr.a 
Hamburg  more iliaa 400^  and  so  on.  Hrof.  Denza,  in  'he  current 
nnoibcr  of  /.'.-tttrvnmnit  (No.  to,  Ocinber;,  gives  a  list  of  some 
of  tbe  observations  made  in  Italy.  He  refcis  lr)  the  shower  as 
aOMttg  "  ies  plus  cclantanles  remarquccs  j'.:<qu'  j  present,"  and 
suggests  that  lor  the  nest  few  ye.it*  it  should  receive  ^i>ecial  at- 
tention. The  radiant  point  he  locates  as  a  =  44°,  J  =  ^55'. 
the  number  of  meteor>  attaining  their  maximum  on  the  night  of 
the  loih  to  I  lib.  Mr.  Denning  has  also  a  few  words  to  say  ;hr 
Oiserttjf.rry  for  October)  with  regard  to  this  shower,  commenc- 
ing tils:  v.r.h  lilt-  i  iiecuracy  shovnn  in  obsetving  the  Lyrids  of 
Af  rii.  .111  I  (>uiniir.|4  1  tit  "the  Same  extr.iordin:try  differences" 
manili-sic  i  in  lllo^c  I  c.'-r.  '.  1  .'isi-' s-.".;ions.  The  accurate  places, 
as  he  beln  vts.  Mi'tf  c)S:  urir  l  1  y  \'.r.  Boor h  on  August  9,  43" 
and  -r  57  .  .-in  i  I  V  Mr.  1  vcrsbt-'i  m  Uj,  44'       57  .  <.>n 

August  16  he  hiiiMclf  deducci  the  radiant  as  52"  and  +  37  ,  a 
value  agreeing  approximately  with  Kleiher's  theoretical  poution 
for  that  date,  namely  ?  t'  -1-  V)'- 

.\  -  rKxN'vMV  <  ■!    7111    Ki  •  ■  .  i    r  w  I  •.-  in:-  iiiler- 

t  >' paper  liy  Mr.  I'.  I.  l'..iUl'  nspcrger,  on  the  beliefs  of  the 
Fclbhiii  (,!  r.ilf ■,:irir,  i>  Imml  in  the]  October  report  of  the 
Palestine  Exploration  i-  und.  It  appears  that  the  Fellahin  know 
the  Pleiades  by  the  name  of  Thurciyoh.  lie^ides  this,  many  of 
the  conspicuous  star*  and  coauellaiiont  have  received  names. 
Tbe  followiag  ai«  eaamplea,  tiKMigb  the  litt  «aa  be  eoaaidcnUriy 
cx(end«i  : — 

The  Great  Bear. 
Castor  and  Pollux. 
Pleiades. 
Auriga. 
Aldtbaiaa. 


Banat  Na'asch  ... 
Nijmetain  el-joz 

ThurL-iy.ili 

Hareet  el  'I  hureiyah 
Sawalc  el  Tbtueirah 
U  liddl ... 
N^nd  el 


Vega. 


Naiballat  il  mti&ne 

Sawak  il  miiaae 

.s'bcle   

Tareek  i-tuUmet 


Otian's  Bdt. 
ftetelKeaie-Btid  Rigd. 

Siriii5. 

Ti»«  Milky  Way. 


The  planet  Jupiter  t«  known  as  Nijinet  el  Gharara,  V'cnas  as 
Menuig  Star,  and  Man  as  Nijmet  el  Sha'aie.  A  ottmbcr  of 
corioof  aioric*  and  beliefa  are  CMmecled  by  the  Fdhkin  irith  the 
ttart,  and  a  few  with  planett. 


GEOGRAPHICAL  /fOTES. 

M.  A.  Hautreitx  has  beeneufiuyeil  this  summer  (BulUtin  of 
the  llordeaux  .Society  of  ("ommeiokl  Geography,  1893,  ^'o.  14  ■ 
in  inrcstis;.itiri>;  the  ditlicult  i^iieation  of  the  cutients  of  the  Hay 
of  Biscay,  hy  incaii.'N  uf  ^[.icially  conlriveil  ihmt?  CL>n'-i>;:ii.;  (if 
(WD  buttles  atliichcil  by  a  con!  a  metre  in  len>jlh.  The  lo*cr 
bottle  being  we^hted  with  water  keeps  the  upper  one,  contain- 
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ing  air,  from  being  driiten  by  lha  wind,  and  the  whole  drifii 
along  with  the  superficial  layer  of  water.  The  resulis  obtained 
seem  to  point  to  the  absence  of  any  current  twrihw  ard  along  the 
coast  of  the  bay.  From  all  poir.:i  oi  :ne  line  at  which  floats 
were  discharged  west  of  Prance  they  showed  a  tendency  to  diift 
rapidly  south-eastward  towards  the  scuth-e.islcin  angle  of  the 
b.iy.  The  observations  will  be  continued,  and  the  result  will  be 
of  value  in  furnishing  additional  information  to  .sailors  of  the 
landward  drift  that  ba:s  so  often  proved  fatal  to  vcs*els  on  the 
north  coast  of  Spain. 

TllF.  i^)ueensland  Branch  of  the  Koyal  Geographical  Society 
of  .^uitralai>ia  has  adopted  a  resolution  approving  of  Sir  Thomas 
Mcllwrailh's  proposal  10  .i  !  >}  t  -n  hnur  ?nne  «r«t«m  of  lime 
reckoning  for  Australia  an  l  .\lw  /ciLiml,  »iih  the  iSOth 
mcri-linn  ten  hours  from  t..reeii»i(.li;  .i<  .i  iitm,  jind  urging  the 
other  t  :.ir.  hcs  of  the  society  to  ta-.e  ilic  matter  up.  The 
meiKiaij  ut  150°  1^.  runs  through  Cap*  Howe  in  the  »iiul!i-ea»t 
of  .\ustralia  and  through  the  south-east  of  Nen  tiuirea,  and  its 
lime  would  hold  for  the  capitals  of  ihe  ihrfc  eastern  colonies 
and  Tasmania.  The  nfxt  hour  intctvu  wi-ia  it  i  155  1 
would  include  Ihe  whole  of  South  Au!.;iah:i,  .m.  I  the  liiii>i 
< t Jo*  £.)  would  bold  good  for  Western  Au»trali.i.  Ka^lward 
the  time  of  the  165th  meridian  would  apply  to  the  south  islaod 
of  K«w  Zealand,  and  that  of  the  ftetb  qwridjan  (twelve  home 
from  Greenwich)  to  the  north  itland  and  to  Fiji. 

Gu'hk:  announces  that  an  e>:>Ii:iir.i;  .-.nil  s:;i  ini;  i litioti, 
to  which  five  Germiins  are  auathcd,  [xen  ui^.it;<>€U  iii 
Brazil  to  study  the  Ic.-s  known  parts  of  the  Amazon  bai>in  and 
collect  inlotmaiion  as  to  eibn^^taphy  and  natural  lustoty.  The 
expedition  was  intended  to  leave  Santoe  in  AagaM,  and  cross 
the  plateau  of  Maito-GrOMo  towards  the  upper  walen  of  the 
Amazon,  where  surveys  and  scientific  cutleciions  will  be  made. 

The  last  nuii  her  of  the  Mouvcment  C!(^>;ra/fiit!uf  gives  a 
sketch  iiia|i  <if  I  :ihe  I  en]  <iht  II.,  which  lies  south  of  the 
Ciia'jfi.  Il  has  been  lei-uivcycd,  in  April  iS^S,  by  Mr.  Mohun, 
tbe  United  States  Consul  to  the  Congo  Stale,  who  was  accom- 
panied  by  M.  De  Mcuse.  The  lake  cxtcads  from  1  5'  S.  to 
2"45'&,  and  haoatflow  drains  into  the  Congpfrrai  the  aontbem 
end.  Tlic  lake  laecivci  no  important  ilieaat,  bat  Is  fed  by 
drainage  fimai  eaienaivc  marshes  wMdk  tlielch  away  from  itc 
north'weaiera  end.  Tbe  water  is  shallaw,  bnt  riiea  l  'S  metre* 
in  the  rainy  season,  inuadaiNig  a  large  area  of  country.  The 
deeply-indented  lays  aerw  aa  harbours  for  the  c.mocs  of  tbe 
warlike  slave-hunting  races  who  inhabit  the  tuironnding 
country,  iheir  villages  being  hidden  deep  In  the  foiealaat  aome 
diuaoce  from  tbe  aboret  ol  Ihe  lake. 

The  new  teialon  of  tbe  Re^yal  Gcographic-il  Society  will  be 
opened  by  an  address  on  "GeeBntphicaJ  Desiderata  "  In  the  new 
President,  Mr.  Clements  K.  Markbam,  F.R.S.,  on  S'ovember 
13.  At  the  second  meeting  a  paper  on  tbe  Antarctic  r^ions  it 
expected  from  Dr.  John  Murray,  of  tbe  CkaHtngtr,  which  will 
be  followed  by  a  dttctission.  Other  papers  which  are  t>eing 
arranged  for  will  be  announced  later.  Sir.  Mackindcr  will  give 
the  second  course  of  his  educatiorisl  lectures  on  the>  rphition^  of 
geography  to  history  alter  Christmas,  iini  .1  coi  r  e  1  1  t  1  u.ai  n  nal 
lectures  on  the  principles  of  commercia]  geography  is  now  being 
given,  under  the  auspices  of  tbe  Sociely,  by  Dr.  H.  R.  Mill,  in 
the  London  lostuutioo. 


THE  HARVEIAN  ORATION} 

TT  il  now  S37  yean  tince  tbe  illwtriom  Fellow  of  this  College 
^  wboKiiaatcweaiefliel  to  cammeoaotaie,  provided,  when 
two yeait  before  hii  death  ht  oomveyed  Me  e*ute  at  Barmai«h  to 
the  College,  that 

"There  shall  be  once  every  year  a  general  feast  for  all  the 
Fellows  :  and  on  the  day  when  such  feast  shall  be  kept,  some  one 
person  of  the  said  College  shall  be  from  time  to  time  appointed 
by  tbe  President  and  two  Eldest  Censors  and  two  Eldest  Elects 
for  tbe  time  being  of  the  said  College  (so  th.it  the  person  so  to 
be  appointed  be  not  in  that  behalf  appoiiiieil  tuo  years  to. 
gether),  who  shall  make  an  Oration  puhlicly,  in  the  said  Col- 
lc6'>  wherein  b.h:5ll  lj«  a  cuiniiicir.nrJtiun  of  all  the  ln-iicfaLtu.'-i 
of  the  said  College  by  name,  ar.  I  what  in  [.ailicular  they  liave 
iltiiie  li.T  ihe  iK-ncii;  of  the  ^all!  C'  lli-jje,  «iih  an  exhortation  to 
other:,  tu  iiiiitaic  thr  se  bencfactuii&,  and  10  conuilwte  ihcir  ea> 

1  Dciivcini   V  I'r  I'.  H   Pyc. Smith.  P.K.S., ai  ika ReyalCblltffte 

Pli]|«(.laiu,  cn  Wc<lni:siJa)',  Oc'.uUr  <kb. 
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cleavours  for  the  adv.incrment  of  the  Soeie!y,  scconJing  to  the 
example  of  those  ^x.•^c^:^cto^^  ,  and  with  in  cxlioit.i'.ion  ii_>  ilic 
Fellows  and  meoiberi  of  tlic  uid  Cullciie  aear^h  anvi  uudy 
i.>\\:  the:  Secrets  of  Natare  by  way  of  experiment  ;  aoil  alto  for 
the  honoar  of  the  profesiion  to  continue  io  mutual  love  and 
xflbctkm  amoog  themselves,  without  which  neither  tlte  digoity 
irftbe  College  caa  be  preMrved,  nor  yet  particular  OMO  receive 
lh«t  benefit  by  their  adniKloo  into  (be  Collcfe  which  they 
w^t  nipeet ;  ever  leDembering  ibtt  '  ofownrfik  ttt  furvxi 
erttcMHt,  dUanlia  magmr  diUbuntur* " 

h  CoacerninK  the  originality  of  that  imoMntal  diicovery, 
which  places  Harvey  in  the  limited  class  represented  by  I 
Aristotle  and  Archimcdef,  Copernicus.  Newton,  and  Darwio,  | 
it  is  fnfficieatto  bear  io  mind  the  following  considerations  : — 

lit.  If  Harvey's  doctrine  of  the  circulation  was  not  new,  why 
was  it  opposed  by  men  in  the  position  of  Riolanus  and  HulTmann, 
and  welcomed  as  a  discovery  by  Hartolinus  and  Schlegcl  and 
Descartes.'  Surely  his  contemporaries  wrr?  better  ju-)ges  of 
the  novelty  of  his  viewo  than  we  are  : 

2nd.  .\dinitting  that  Servetus  and  CiKiMnhns  i.m-ht  ih? 
doctrine  of  ilie  Ici^ci  circilation,  we  i.ccJ  but  a  niunicul'^ 
thought  til  ciinvinio  tu  th»t  i-f<  complete  i.m.'.^  !etlt;e  of  sb.s  pjil 
of  the  huli  fct  wa5  -..oivi!)li:  un'.il  the  rti>lc:j(;c  of  .i  systemic  circu- 
lai.un  uai  c^utii>iieU  ,  for  UK  u&e  n  jjhyiically  impossible 
without  the  other. 

jrd.  The  title  of  Harvey's  great  work  is  not,  as  it  is  some- 
times  queled.  "The  CiiealttiM  ofihe  Blood."  but  -iAv» 
C«rtf//  a  SuuuMt."  He  fint  showed  that  Ihe  flesh,  or 
pareocbjnaa,  of  the  hnrt  is  Irae  nMsclei  that  th«  heart  is  not 
«  ptusive  chanbcr  recet*inc  the  blood,  bet  a  cootieciile  organ 
expelling  It.  Until  the  motive  power  of  the  heart  was  un- 
derstood there  aftiiW  be  no  true  ineory  of  the  circulation. 

The  fact  in,  that  when  we  know  the  true  ^-ulutii-^nofa  problem, 
it  is  easy  to  see  or  think  we  See  it  in  any  di:>cussion  which 
preceded  the  discovery  ;  for  there  is  only  a  limited  aamber  of 
answers  to  most  questions,  and  therefore  true  as  well  as  (ahe 
solutions  .-(re  almost  »'.irc  tu  Ii.ivel>e<"n  proposed. 

In  the  wrilin>;5  of  Columii.is,  ^crvetu's,  .mil  Cesalpinus, 
phrases  occur  winch  someltmes  f«cai  as  if  the  writers  were 
going  to  ^t.ite  the  truth  that  Harvey  Arst  a-tserted. 

But  it  would  be  r?a5or>al>tc  to  infer,  from  such  passages, 
'.hat  the  circulation  of  the  blood  »  ai.  then  known,  as  from  the 
lines  that  Shakespeare  puu  ituu  lUe  mouth  of  Brutus : 

"  A«  <!«  .ir  10  mc  a%  arc  the  md^ly  divpt 


As  Paley  well  said. 


<■  only  di-ovtrs  viiio  frovti.    To  hit 
nd  there  amid  a  crowd  ol 
appreciatioo  of  its  importance,  is 


mpOR  a  true  ooojcctnre  here  and  there  amid  a  crowd  of  untrue, 

aid  IciTC  it  aoaiB  withcHit 


the sigAi  Mt CMiiit«IHt*nw>  ^  ^ frivolity.  Wft  we toM that 
of  ihesna  wisemcB  of  Giecce»  one  (I  believe  it  wasTbales) 

tavght  that  the  sun  did  not  fo  roond  the  earth,  bat  the  earth 
found  the  tnn,  and  beoee  it  has  been  said  that  ThaUs  antici- 
pated Copemkas— afiagrani  example  of  the  fallacy  in  qHMien. 
A  crowd  of  idle  philosophers  talking  all  day  long  about  all 

ihitTg!  in  heaven  and  rnrrn,  must  «oiJictitres  have  hit  on  a  (Tue 
opinion,  if  only  liy  ;ic<.iilrni ,  l>i«  Tha)tN,  or  ivh(i«v:;r  Ijro.icheil 
the  litlieccntric  doj^ni.T,  ha-l  nu  rt.ison  for  hi's  belief,  ;uid  ■showed 
himself  not  more  hu:  less  rej -oiuMt;  than  Ins  companit>n5.  Tlic 
troiie  iheofii-s  :inil  jjru-t  :>l».ir'l>;ies  of  ;,ihri-r5o|.:|;y  are  not  in 
the  lens;  justified,  or  even  excu^td,  liy  ojr  iircscnt  knowle(Jj;t.- 
of  cerelir.il  localisation  ;  n<u  ^io  the  h.iselos  spcc-la'.ions  of 
Laniiirtk  and  lOr.t'sniii-.  Dirwin  entitle  tliem  to  l>i;  rej^ardcd 
as  the  forerunners  of  Ernsmus  li.irain'i  illu'tnoiis  ^;r;indson- 
Cuvier  wai  I'erfectly  riijht  in  his  controversy  with  (ico'Tniy  St. 
llilaire  ;  the  weight  of  evidence  w.is  iindouliledly  on  hi4  »idf. 
Up  to  1859  impartial  arni  compcleni  rrien  were  botuid  to  d»- 
beiieve  io  evofutiDn  ,  after  that  date,  or  at  least  so  sooo  as  the 
IsiMsmmI  arBuaicnts  of  Dars^  and  Wallaos  had  been  pahUdied, 
they  were  equAliy  bouod  to  bcUcTeia  it.  He  diicDsns  who 
prove*,  and  by  this  test  Harvey  i>  the  sola  and  abiolttte  dis- 
coverer of  I  he  movements  ofthe  heart  and  of  the  blood. 

Conceroiilg  Ihe  m<-.'AddmH|||by  Harvey  they  vtere  vaiiou'. 
and  bis  diafigseiy.- liJksJiy     PU|dvance»  in  knuwicdge,  was 

ciclents  which  figure  in 
and  ne'er  in-iiftcr  aj;es- 
tu- be- repeated,  cx- 
Koytil  Commission 

ia  scieoiiAf 


A  perusal  of  Hurvey's  own  statements  makes  :'.  pljin.  it 
seems  to  me.  that  having;  f;.iincd  his  knowledge  of  'i;c  .Tnaloiny 
ol  the  htsui  and  iif  the  turtcnt  hypoihests  ol  iis  I.inciion  (irm 
his  Itnli.in  masters,  he  t.  asgned  Fust,  that  the  i:.irdiac 

valves  must  be  intended  (01  such  physiulugical  service  as  ihc;i 
eonslniction  woold  indicate.  He  believed  that  every  |>.itt  ^f 
this  httuaik  miaocosm  lias  a  meaning ;  that  it  is  by  uu  s:hai>ce 
result  of  blind  forces  that  an  onsaa  is  ndanled  to  its  end.  This 
great  postulate  is  neeosaiy  nr  adenufic  progress.  If  the 
difficulties  of  physiolon,  whethsf  aomml  or  morbid,  aceoi  so 
intricate  and  insuperable  that  we  are  tempted  to  doobt  whether 
the  riddle  after  all  has  an  answer,  we  must  again  and  again  fall 
back  on  the  faith  of  l^arvey  and  of  Newton,  of  iloyle  and  of 
Linnxus.  The  great  doctrine  of  natural  selection  has  thrown 
wonderful  light  upon  the  methods  by  which  the  resalts  that  we 
see  have  het  n  reached,  but  has  not  impaired  the  eicellence  of 
thote  result ;  nor  iheir  evidence  of  beneficent  design. 

liclief  then  that  the  body  and  all  its  part  ;  i<  ri  machine  con- 
structt  1  for  certain  uses,  that  evi-iy  thmi;  in  .N.-ituic  h;is  a  rea«or» 
.in  1  .TO  end— this  was  Harvey's  postulate  when  be  argued  oat 
the  function   of  the  heart  and  raislsffaai  their  aaatoniicBl 

coiutrui^tion. 

Harvey's  second  tnethn!  was  that  of  aciiui:  cxjit  r.uien;  On 
thia  point  he  le.ives  u»  m  nu  doubt.  Hss  uecund  chapter  i» 
headed,  "  Exviwrum  JiisectioHt  iinaiis  sil  cortin  motut,"  and 
in  tbe  intriKlactoiiy  chapter  which  precedes  thi»,  he  says  -.— 

"Tandem  majcfi indies  ct  diiqaisitimie  et  dihgentia  usus, 
multa  Irequentcr  at  varia  animafaa  viva  inirospiciendo,  multia 
observationibiis  eollatiaet  ram  attigisie  et  ex  hoe  lahyrintlio  mc 
extricaium  evasisse,  simvlqiie motum  etwvm  Cordis etancriaram 
(|ux  desidetaham  compcrta  habuere  me  exiitimabam." 

Many  of  his  vivisections  were  not  strictly  >peaking  experi- 
ments,  but  observations— inspection  of  t^.e  living  heart  aitA 
arteries— others  were  experiments  in  tbe  modern  and  restricted 
use  of  the  word.  These  were  Harvey's  methods,  as  they  mast 
be  the  methods  of  all  natural  science.  First,  observation  :  next, 
reflection  ;  then  experiment.  "  Don't  think  ;  try,"  was  Manter's 
advice  to  Jenner  ;  an  advice  that  is  often  ncidcd  hy  an  .icute 
inquiring  genin*  like  his  ;  still  more  often  by  sheer  idleness, 
thai  w  ill  never  lirtn^;  r.s  f.ini  ies  to  the  lest  of  fact.' 

Experiments  witnout  hypotheses  are  often  fruitless  but 
hypotheses  which  ate  never  braqght  to  the  tCSt  nf  fsperiwtn* 

are  positively  mischievous. 

How  far  have  the  Fellows  of  thii  Colle-c  obeyed  Harvey's 
precept  and  followed  his  example  in  ' '  icarchmg  out  the  secrets 
of  natue  bgr  wm  of  experiment."  We  meit,  I  fiear,  confess 
that  after  tbt  brilliant  period  of  the  seventeeatb  century  (in  some 
respects  the  grcatett  01  our  histoiv  and  omtdnljr  the  most  fnit- 
ful  in  great  men)  expeilmcnial  science  made  stow  and  uncertaia 

Srogrcss,  so  that  between  Harvey  and  Newton,  Hook  and  Grew, 
layow  and  Boyle  on  tbe  one  hand,  and  Cavendish,  Black  and 
Priestley,  Hunter  and  Hewson  on  the  other,  there  was  a  lone 
period  of  stagnation  or  even  retrc^ression.  Hypotheses  and 
dogmas,  misapplied  mathematics,  impeifect  chemistry,  and  art 
affected  literary  style  (made  more  conventional  by  tbe  practice 
of  writing  in  a  foreign  language  better  fitted  for  rhetoric  than 
.-cience'' contrili.iied  to  make  the  eighteenth  century  compara- 
tivvly  barren,  m  so  far  as  science  gerierally,  and  physiology  and 
[iin'.icine  in  (lariicul.ir,  arc  C'  nceriitd. 

'ihe  "way  of  cxjicrinu-nt,"  in  thi-  strict  sen-e  of  the  word, 
has  betn  Imherto  mfi-t  iin-cf^sluily  applied  to  normal  physioUagy. 
The  Micces>nrs  of  Harvey  wett-  not  Syrienh.mi,  Kadciiflfe, 
Arbuthnot,  (..ar'.li,  Meade,  i  reind  .Tn>l  Heberdm,  Init  l.oncr, 
MayosK,  Hales,  Vierordt,  Ludwig  and  ChauvcAU  J'al..'wt<,'^ 
an  experimental  science  i*  still  in  its  infancy,  but  the  infancy  is 
(hat:  of  Heroile*,  ai»d  bids  fair  to  strangle  such  dire  pe^ls  as 
anthrax,  cholera,  tetanus  and  hydrophobia. 

Before  quilling  this  part  of  my  subject,  I  would  bkicmtcct* 
popokr  niicoocepiion  that  Harvey  was  a  oeclectcd  genins— 
that  hi*  contemporaries,  his  professional  breihrai,  and  ro  part^ 
cular  thii.  ancient  College,  refused  to  listen  to  his  BSW  notion*. 
ridicuU-i!  his  ilitcoverics,  and  spoiled  his  ptactiee.  W'hether 
as  h.s  fame  grew  hi*  practice  dimiui>hed,  we  cannot  tell.  If 
his  patients  were  the  losers.  What  Harvey  and  every 
hoDtsi  man  carts  for,  is  not  popolar  applause,  but  tbe  con- 
fidence and  esteem  oi  his  comrades  ;  and  this  he  deserved  and 
received^  ,  U  'tim  as  Icciuxer  at  this  College  that  he  propounded 

CM*  vet  fold.  S«a«u>  aok  factrt  dibii  cuibNi,  nsa 
I  «cii^«  Bgiiaiisb  Sicoad  Epistk  10  Rislaou*,  p>  sjj. 
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hii  discoi-erics  ;  it  wm  h«re  that  he  found  bis  diiciplcs  ud  bU 
friendt.  Her«h«  was  arged  to  take  the  presidential  chair  :  and 
here  his  statue  wxs  erected,  fi»c  year*  before  his  death,  with  the 
iriserifitltin,  "  f'/r  •  r:,<\tu'ntifii  ms  immortiiii.'  It  wrmlri  hnv^ 
been  a  viLMjr  l' >t ]ilinicnt  to  bis  rliliwate  dcraor.-tra'iLins  .■»Tjd 
unworthy  of  a  iiberai  proie»si'in,  if  vo  startling  a  revolution  as 
Harvey  proposed  had  been  iictci.red  without  inquiry.  It  u  ts 
considcrcfl,  il  was  di»ca«5etl,  .111',,  without  haste  but  without 
timidity,  it  was  it  ;.i>'  .iirct-itiiU-  the  very  way  in  which  Dar- 
win-' the«f)  was  tctcivetl  anJ  viiticiied,  and  finally  adopted  by 
Lycil  and  by  Hooker.  Let  then  no  scientific  impostor  or  medical 
chadatan  quote  Harvey  locoiuole  him  under  merited  censure. 

II.  Of  Harvey's  writings,  the  MCCRd«  lad  tvlw  tht  hmnr 
ticaUse,  is  that  npon  Ceneratign.  TU«  IsnMa  the  fubjtct «  a 
valuable  critwim  in  the  Htnreian  Leetain  fegr  tbe  hie  Sir 
AiCbnr  F«n«,  It  [is  [full  of  intmit  aed  contaiBi  mtmy 
olMomtioBi  thai  icniaia  trae  for  all  timei.  auny  acute 
erttldrau,  and  a  few  faraad  aad  trae  nacnliiatigwi.  »ach  as  the 
lamow  dictum  —  ^' Omnia  ammalia  ex  0W  progij^ni." 
Pterhapt,  however,  what  most  strike*  the  reader  of  thb  ireatiie 
is  the  ltarni»\;o{  the  writer.  He  is  familiar  with  his  Aristotle, 
and  quotes  from  Fabricias  and  other  writers  with  much  greater 
freertom  than  in  the  succinct  and  almost  sententious  treatise, 
"  / V-  MjIii  C\<'J!S  et  Sau^tni).  "  Some  would  have  us  believe 
rhat  licre,  as  in  other  cases,  rnnlitinti  a  c'o;;  up«n  genius. 
This  'juestion  has  been  oUcn  ■iiscusscd,  arnl  it  )i-is  evtn  K'rfii 
mair.tiinni  that  he  i«.  mc»'.  lilo-ly  I  j  sear.;li  out  "  the  sctrcts  ci 
"Vrvturc  b\  «  ly  <  f  tv.pcnmi  iu  '  wbti  i  i>it(es  fresh  to  the  tasli 
with  his  fac::ltirs  urjovhsutited  I'V  jjrol'fii^jed  reading,  and  hii 
judgmeot  unit  ;Iu'-r:.cd  by  the  discov.-: n  s  ni  others.  This,  how- 
ever, is  surely  a  delusion.  Harvey  «.uu,ld  not  have  discovered 
the  drcslatior.  of  the  blood  had  he  not  been  taught  all  that  was 
pnetiauAj  known  of  anatomy.  Trvie,  no  prc^reat  can  be  made 
Iqr  nwre  aiiimjiaiion  of  pmrieM  kaowM^  There  must  be 
iMelll^cBt  cttiiaeitjr,  an  omenaal  eye,  and  latclleclasl  insight. 

"  D  jcuiiia  4ci  via  pimaoMt  iaiitM,' 

and  few  things  are  more  deploiable  than  to  tee  talent  and  in- 
dtlttry  occupied  in  fruiclcat  researches,  partially  rediscovering 
wlMtii  already  fully  kaown,  or  stubbornly  toiiin^  along  a  ro4d 
-which  has  IfNig  ago  beea  known  to  lead  tunvhither,  We 
most  then  instruct  osjf  students  to  the  utmost  of  our  power. 
NVhcthcr  'diry  n  dl  add  to  knowledge  we  cannot  tell,  but  .a:  lea-t 
they  shall  n.  t  hirnic-r  \\i  growth  by  their  ignorance.  The  ittrong 
intellect  wdl  al  soili  .->nii  lilj^est  all  that  we  put  before  it,  and 
will  be  the  better  titled  for  in-lepen-Irnt  rMesrch.  The  less 
powerful  will  at  ;<-a«i  \>o  Vc\i\  from  false  disc  iveries,  and  hiII 
form  (what  j;tmu3  itself  requires)  a  ccmi;«;ent  .a.nd  appreciative 
audience.  Kvcn  the  du'lesl  scholars  will  be  rc-(>ect.-it>le  from 
their  learning,  and  if  they  canaot  make  discoveries  themselves, 
can  at  least  enjoy  th«  tfaUsht  of  iatdUgciitljr  adnmog  the  die* 
coveries  of  others. 

IIL  There  is,  however,  a  third  phase  of  Harfcgr'!  iatetleetiial 
walk  ef  ftkicb,  uafortaaatelr.  the  records  haw  Ibr  the  toMet 
pert  peridwdi  aad  «hkh  aw  aot,  perhapit  beea  dalr  ap- 
oteefated.  What  I  beliefe  Harvey  contributed,  or  wonM,  but 
for  advene  lhle»  have  contributed  to  medicine  as  distinct  from 
physiology,  was  a  systematic  study  of  morbid  anatomv.  In  the 
foUowing  passajre  he  ^eaka  of  the  mat  benefit  that  would 
ensue  from  the  regular  obeervotion  of  the  stmetmal  cfaaaget 
produced  by  disease  :— 

"  Sicut  enim  sanorum  et  boni  habiliis  corporum  dissectin 
plurirnum  a<l  phtlosophiaro  et  rectan  phyaiologisun  facii,  ita 

c  .>rporuni  mor':>o;oruni  et  .-^/■*»»*»i«MMM  jmprtif |nHiM||Mm  |(t 
patnoK>giim  philo-ophirani." 

Now  this  w.as  a  new  notion,  Il  was  not  ur.C'imnion  for  the  limiv 
to  be  opened  after  death,  cspctittlly  in  the  case  <jf  t;re.i;  person- 
age^, eiflierfi.^r  the  pnr|H>se  of  cmSalmin;^  or  for  d;5vOverin;^  I'as 
it  was  supposed)  the  fact  uf  poison  oi  other  foul  play  ;  and 
occa-sionally  a  physician  would  obtain  permission  for  a  like  in- 
spediun  when  something  unusual  in  the  symptoms  had  excited  a 
laudable  cariosity  to  ascertain  tbeir  cause,  v.w.  the  records  of 
such  inspectiotu  in  the  •evenleenih  century  by  Bartolinas,  or 
lyphn,  or  Booatn^  or,  in  our  own  eoontiTt  by  M^wme,  or 
Bale,  or  Hortmit  are  fragmentary,  their  object  betn^  Imdted  to 
the  Individiial  eiK.  There  was  no  attempt  to  search  out  the 
secret* of  oatnie  in  disease  by  a  systematic  observation  of  the 
■Mie  of  the  oi|M»  after  death,  nor  was  there  far  more  than  a 
ceotttry  after  Harvey's  death.  Hoicecai  in  Italy ;  the  French 
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anatomists  of  the  early  part  of  this  century,  Corvisart  and 
I^ennec,  Proussais  and  Cruveilhier;  in  Germany  Meckel 
and  Kiiki!ans;,y,  and  in  England  liaillie,  Abercrombie,  Cars- 
well  iind  lirigbi— these  were  the  founders  of  Kicoli6c 
[>  >ili<  l  ogy  on  a  WW  anatomical  basis  aloMHt  within  living 

memory. 

Not  only  had  Harvey  the  prescience  to  recunim^nd  the  study 
of  morbid  anatomy  far  itself,  but  he  had  him  sell  carried  it  out 
by  recording  a  ^^'g''  iniLiilu  r  of  dissections,  or,  as  wi-  sho'il  Inow 
ctll  them,  inspections,  01  diseased  bodies.    Lnfuriur-.alcl)  most 
of  these  post-mortem  reports,  with  his  observations  on  the  gen- 
eration of  insects,  and  other  manuscripts  were  destroyed,  or 
hwevoeahly  diipened«  when  his  honse  in  London  waa  searched 
while  he  was  with  the  King  at  Oxford.   If  the  records  of 
these  bispectioaa  had  been  paUnhed,  any  we  Dot  ssMHue 
that  Harvey's  great  airtbority  would  have  set  the  Ikshion,  and 
that  theq^eOMltic  study  of  morbid  anatomy  would  have  begun 
a  century  aad  a  half  earlier  than  it  did?   And  think  what  this 
would  have  meant.    With  the  exception  of  a  few  shrewd  ob- 
servations, a  few  admirable  descriptions,  and  here  and  there  a 
'  briltuint  discover)-,  such  as  the  origin  and  prevention  of  lead 
'  colic  and  of  scurvy  and  the  introduction  of  vaccination,  it  may 
I  be  snid  that  medicine  made  no  important  progresf  betwe<»n  the 
I  time  ol  Harvey  and  that  of  J^aenncc.    The  very  notion  of 
1  diagnosu  in  out  modern  sense  ol  the  w<ird  depends  wy^m  morbid 
anatomy.    The  older  physicist'.-  seldoiti  arti-inpted  to  determine 
the  s«a!  of  an  ailment.    I)i«case  wai  looked  ui>on  not  as  a  con- 
dition dcpendin;;  -tiX-in  disordered  pliysi<ilii).;ical  fuiictions,  im- 
is  sumclliing  external,  .-.ttacking  a  previously  healthy  y-eriun, 
'  disturbing,  and,  if  no-  e\peited  by  art,  finatiy  dritroyinf;  him  ; 
while  any  structural  changes  which  were  found  after  death  were 
regarded  rather  as  the  efftcu  than  the  causes  of  the  ^oiplovn 
during  Ufct, 

Now,  dia  eatUtien  «f  evsiy  iaicllicant  shident-  and  in 
medieiM  w«  are  IHe-hiDg  slndsots^H  to  fix  upon  the  most 

4ri>jeetive,  certain,  and  important  of  the  symptoms  of  a  patient, 
to  faUow  out  this  due,  to  determine  the  Oipgui  affected  and  the 
nature  of  the  affection,  so  that  in  his  mind's  eye  the  tissues 
become  Iransparen:  and  he  sees  the  narrow  orifice  for  the  blood- 
stream and  the  labouring  muscle  tichind  it ;  or  (he  constricted 
loop  of  intestine  with  violent  !ierist;iUis  above  and  paralysis 
•  t»elow,  the  blood-ciirrcnt  stoppeil  and  congestion  passing  hour 
I  y  hour  into  gangrene  ;  or,  the  spinal  cord  with  grey  induration 
Ota  definite  region,  and  the  motor-*,  sensory  and  trophic  changes 
which  physiologically  ensue. 

Sometimes  thtts  mintile  search  t  1  fiv  up  m  the  locality  and 
enct  nature  of  n  lesion  has  l>ccn  ridiculed  :  and  we  ;ire  nskcd 
what  hcnehl  to  thi"-  paiit-nt  si:ch  knoulcdf^t:  when  attaine-1  can 
lirinj;,  \\  c  answer,  that  in  nicdu'ini-,  a^  in  every  Other  ptactu  al 
arr,  progress  de|>cnd.s  upon  knowledge,  and  knowledge  must  be 

CrsiMd  for  its  own  sake,  without  contianally  lookng  about  for 
practical  application. 

liarv^s great  diwovery  (uhich  we  pbytidatiB  rightly  cele> 
brala  tills  day)  was  a  atrictiv  physiologuti  diseoveiyt  and  had 
Httla  iaiaence  upon  the  healing  art  natU  the  invention  of 
auscultation.   So  also  Dubois  Reymoad's  investigation  of  the 

electrical  properties  of  muscle  and  aerve  was  pardy  scientific, 
but  we  ase  the  results  thus  obtained  every  day  ia  the  diagnosi-, 
of  disease,  in  its  successful  treatment,  and  ia  the  scarcely  less 
important  demonstration  of  the  falsehoods  by  which  the  name 
of  electricity  is  misused  fnr  parprtses  of  ■^w.vi. 

It  is  true  that  Benmrd  s  disvoveties  of  the  ilialictic  pur.stlure 
and  of  the  digestive  function  of  the  pancreas  have  not  yet 
received  their  practical  application.  He  was  right  when  he  said, 
•'  A'fffff  ',-rrirn'i  !f-  frijirri  vidci,  mait  la  Inntilit  fUint  d'<tf<T,uues 
,'\,i'ir>us  " — liiit  he  should  have  spoken  for  himself  alone. 

r.'ie  exv>erirtieiits  on  blood-pressure  hepun  by  Hales,  and 
carried  to  a  succei.5l'ul  issue  in  o'.ir  owti  time  l?y  l.udwig.  liave 
already  led  to  knowledge  which  wc  Ujc  every  day  by  the  boi- 
side,  and  which  only  needs  the  discovery  of  a  better  method  of 
meastsring  blood-pressure  daring  life,  to  become  one  of  our 
foremost  aad  sMSt  piactical  aids  m  treatment- 

Again,  we  can  UMMt  of  as  lamMber  unng  \-ery  imperfect 
physiological  knowledge  tO  fix,  mora  or  less  successfully,  the 
locality  of  an  organic  laioo  in  the  brain.  I  also  remember  such 
attempts  beiug  described  as  a  mere  scientific  game,  which 
could  only  be  won  after  the  player  was  beaten,  since  when  the 
aceuracgrof  diagnosis  was  esubiishcd,  iu  ob}cct  was  alrrady 
lost ;  but  who  would  say  this  now,  whea  purely  phyiiolegiGai 
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i«?(i»ch  ard  pntdy  dircno^iic  success  have  led  to  one  of  the  i 
most  biil!i?rf  schievfmenls  o(  [iiaciica!  medicine,  the  ofetative 
tl*»lm«r;  i  l  i     -nic  distascs  ol  the  brnln 

It  h««  odtn  been  quejlioned  whethi  i  ihe  study  r,l  morbid 
aralcmy  has  rot  withdrawn  nllention  (n  ni  mt-rl-:>l  j  ln 'i  ilogy  ; 
ard.  rqair,  whether  the  time  emfta)r<l  iic<;n  ]  .Thiili.gical 
If  ^c.TK  1  r  •>  «  <ii:Itl  rut  have  b»eil  lurl'ei  nt  ;n  ilirri, -ly  i  hera- 
juii.taJ  inquiry.  To  bolbthcfcqnc&liunj  I  lake  leave  lo  answer. 
No.  Anatomy  man  precede  physiology,  whether  in  the  nor- 
mal or  the  ditcaMd  kUlc.  Tbe  humoral  physiology  of  the 
ucicirtfdid  infinite  mitdiief  {miaciawf  taot  yet  exbaiuied),  b«-  , 
<Mie  it  lidced  tke  Kmnd  bnit  of  ratiomjr ;  and  eipcrimcnlal  \ 
y»\aiMn,  aeeetcaty  aad  important  aa  it  ia,  and  nlnable  a* 
even  itt  nnt  todeaToan  have  prorcds  waa  iinpaMibie  witliont  . 
previous  knowledge  of  the  anatomjr  aadhialolog;  o(di»ease.  As 
to  therapeutics,  1  hold  that  far  thie  tveceiaftd  cure  of  a  patient 
it  it  far  l  etter  that  his  physician  should  have  a  thorough  and 
CXIelHive  knowledge  of  morbid  anatomy,  than  that  he  should  be 
acquainted  with  all  the  baths  and  wnters,  the  hotels  and  lodging- 
houses  throughout  the  world, or  familiar  with  the  bar barout  names 
and  pretended  virtues  of  all  ihe  aflvertised  noKtrums  that  deface 
tlie  laic  Knglivli  fields  fnun  i  Inn  t(p  Ov.'oru.  The  l  uK.lic 
suppose  that  it  is  thnr  business  to  know  whnt  is  ihr  matter,  ami 
the  doctor's  to  find  the  remedy  ;  if  so,  tnir  art  woald  be  confined 
to  learning  the  nume  of  the  patient's  .ll^or^ie^  Sy  letter,  post- 
card, or  telegram,  nnd  Jooking  up  in  an  in  ',c\  tif  remetlies  the 
twenty  or  thirty  iiiug»  which  are  "good  '  fut  that  particular 
complaint.  'IV  know  that  the  real  difficulty  is  to  ascertain  the 
nature  and  origin  of  our  [»tient's  disorder  ;  tvbcn  that  is  done, 
ilw  ttmamcnt  in  moit  catat  ia  tkmuu.  Mid  in  mm/  cliMtiMl ; 
wiwa  ft  U  not  Ame,  onr  tmtiiMnt  la  vacitiatiB(,  Mid  titlicT 
Aitile  or  miicbievottt.  We  inve  d  ready  ainilo  aataaa  al  onr 
diapoaal  for  inHacnclDC  alatoit  every  organ  of  tne  body.  A  net*  i 
tool  i(  OCCaaiooally  offered  us  which  deserves  proving,  but  what  I 
we  wast  far  more  is  knowledge  how  to  use  the  tools  that  wo  < 
have.  Trealaaent  taitlioai  diagnosis,  l^sides  its  ineOicieticjr, 
brSngi  OS  for  the  time  unpleasantly  near  to  the  charlatan  who, 
whatever  title  he  may  assume,  is  always  therapeutical  and  never 
pathological.  Rational,  bold,  and  effectual  treatment,  whether 
prevctitii  e  nx  curative,  mtist  alwavs depend  upon  accurate  diag- 
nOM^  .m  i  MMind  pathok)^;y,  nr.  !  the  jiower  of  diagnosis  depends 
upon  llmt  system.Ttic  in^ifclion  of  the  bodies  of  diseased  persons 
which  was  rec :jirinien.;!:il  an  l  I'ractised  by  Harvey. 

"All  banc  iii5|K.Litt.iieiii,  cum  Iloraclito  apud  .Vristolcitns 
in  la^.atn  furn.iri.ini  (iic  dicam)  introirc  si  vulti«,  accedite  :  nam 
neqiie  hie  Du  dount  iminort.iles.  .Maximuiquc  omnipotent 
Potcr  in  minimis  et  consprctior  vilioribu*  quanilotpje  «-«t.' 

Suffer  me,  then,  Mr.  IVoideiit  and  Fellows  ol  this  College, 
to  obey  the  instiuctions  of  the  founder  of  ihia  Icclare,  Iqrex- 
horling  my  hearers,  anii  especially  thoto  Fellow*  wlio  are 
jtinior  to  myaelf,  to  omolate,  accordinif  to  the  raried  talents 
tninuted  to  caeh,  ibe  example  of  Karray  in  tlieie  three  per* 
ticular'i  : — 

<  w  In  inveHigation  by  experiment,  whether  by  pathology  or 

physiology. 

We  have  now  difficoltie*  unknown  to  Itarvey  in  carrying  out 
this  duty,  for  duly  it  certainly  i<,  incumbent  upon  all  who  have 
the  opportunity  and  the  necessary  training.  The  countless 
e\|>crim«nt«  on  living  snimaU  whifh  wire  cirrierl  otit  during 
Ihe  t7th  century  in  all  civiIi^'j>1  c  iu-jIim's — in  )|  itland. 

I>i'nmafk,  Kr.incc.  i  j.,  i  iiuin y,  ami  Lnj;Li;'  "  bore  a  rich 
Ifuit  of  phy»:tj!  i^ir.ij  k  .^wlril^;'-  I:  ihi-  anatomy  of  the 
human  body  .IS  th'if  jughly  ascedaintd  y  ih-*  great  men  i>f 
the  l6th  cetjliuy,  ■■>'}  Vesalios,  Sylvius,  and  itui:  suircesiors, 
it  i.s  no  less  true  thai  to  the  17th  century  is  due  the  discovery 
of  thr  flpments  of  physiology.  The  action  of  the  heart 
and  the  circulation  of  the  blotxl,  the  absorption  of  chyle  by  the 
lacteali  and  thoracic  doci,  the  mechanum  of  n^mtion  and 
tome  knowlcilgc  of  its  chemical  effect*,  the  fanction  of  aecre* 
tioo  by  glandi,  tbe  minote  atnictnra  of  the  eye  and  car,  and  of 
tbe  repradwtifo  appaiatoi,  and  a  knowledge— imperieet,  but 
tnie  as  far  aa  it  went— of  the  fanetiona  of  the  brain  and  nerves, 
these  were  the  aehietremenlt  of  the  171b  cealury  doe  to 
Harvey,  Cliwon,  Willis,  and  Mayow.  among  our  own  countty- 
men,  and  to  Pecquet.  Malpighi,  l.cuwenhoeck,  I)e  (.iraaf, 
Swammerdam,  .\sclli,  Rcdi,  aivl  Harlolinus.  In  all  this  bril- 
liant advance  of  knowledge,  experiment  upon  the  lower 
animal*  was  tbe  method  imd,  and  the  method  i*  as  inditpen- 
saUe  now. 


Anyone  conver<ant  with  a  single  branch  of  natural  scieitce 
is  swaie  that  f xpf rinicnr,  a?  well  as  observation,  is  nrcestarv. 
Wild  wiiuiil  e«)Ttt  iU-tostries  in  physA  .,  or  ir,  chemisiry, 
wiiliDiit  iaboraloiies  and  citperimenls ?  Do  iwt  botanists  in 
vesiit:atc  the  functions  of  plants  by  dissection,  by  microscopic 
and  cheiiiica!  invr«iic«)ion,  and  by  txyrimtnt  f  Have  we  not 
this  very  year  ccletiralcil  the  imp  rtant  icsjIn  of  fifty  years' 
(xrcrimtntui  teieaithc*  intu  ;he  U/e  and  giowih  ol  plants  by 
Lnwes  and  Gilbert  ?  And  it  It  not  obvious  that  tbe  same 
necessary  well  tried  and  indispensal»te  method  of  inquiry  must 
becontinncd  In  the  caae  of  aminMla?  Ilnppitothe 
patfoieninl  aeicnee  baa  diawmieJ  the  manna  of  nbeHihia 
tribnte  of  ittflSeiini;  which  the  bnite  creation  pai4  in  tbe 
of  Harvey  and  Halca,  of  Baiter,  Magcndle,  and  Sir  Cbnrlci 
Bell.  Ity  means  of  chloroform  and  other  anaesthetics,  and  by 
means  of  the  antiseptic  roetho«b  whidi  we  owe  to  Sir  Joseph 
Lister,  the  subjects  of  experiment  ate  spared  the  paiaand  shock 
of  an  operation,  and  the  pain  which  ntied  to  follow  ao  opetW' 
tion.  In  fact,  almost  the  only  experimeivtt  upon  the  lower 
animals  which  involve  distress  are  those  Hhich  are  most  imme~ 
flifirciy  ^iid  ditectly  ti^efiil  to  ourselves  and  to  them  ;  inocula- 
li'  ns,  namely,  wiili  a  view  '.o  reproduce  diseases,  and  Ihe  direct 
ihcrapciii  ical  testinp  of  dru^s.  Cruelly  is  utterly  repai»naBt 
totntr  cvlirt;  ;  anil  it  vrenn  absurd  that  men,  *vho  will  with 
jus!  lant'.i'.encc  cntiust  themselves  nnd  the  lives  of  those  aearesi 
tothrni  10  iiiir  pr'Hection  and  care,  should  ye;  50  I'ar  'listnist  as 
as  ti)  :>li.ik;klc  aiiciiipis  to  improvij  uu;  l^nuwkdge  and  onr 
power  by  cumbersome  and  ridiculous  reslriciioos.  Let  us  hope 
that  on  the  one  hand  increasing  humanity  and  gentler  roanoen 
will  extend  compassion  for  the  lowest  of  God's  creatnre*  (rooi 
Ibe  edtioited  ciMses  fA  Engfamd  and  America  nntil  it  permcatca 
all  ranks  and  all  natioas  ;  and  that  on  the  other  fall  libetty 
will  be  given  to  the  proseenlJon  of  researches,  laborioos  and 
thankless  in  themselves,  hut  of  the  utmost  value  for  the  relief 
and  prevention  of  disease  in  man  and  brute  alike.  May  I  also 
express  a  hope  that  those  who  administer  oar  latvs  will  take 
heart  of  grace,  and  in  this,  as  io  olhcv  matter*,  try  whether 
Englishmen  do  not  prefer  the  eonscieatiom  imunlcnaacc  of  « 
statesman's  own  jndgmeal  bebee  n  timo-safirtnf  snbnsiMiea  to 
ignorant  c1arnnt;r. 

{2  I  in  the  second  place,  I  wnuld  cxHort  my  luctliren,  and  a- 
;i-ciivlly  iiiciiiScrs  c  (   thin  folk-^e,  to  cuiitvatc  learninj;, 

ilarvcy  went  to  sHiily  ir.  luly.  then  ihr  r.ursery  of  science  as 
ivi-ll  as  r.f  ai!,  .ind  he  was  familiar  wil h  the  wrilinifs  of  I'lalo  and 
.\tiskillt.-  and  Virjjil.  as  well  as  with  those  oj  his  immediate 
predeceiioss,  Tabticius  and  Columbus.  Sii  in  lhal  golden  time 
which  comes  lo  most  of  us,  between  taking  the  acadenniol 
degree  and  becoming  immersed  in  the  daily  duties  of  hosj^itai 
life,  i  strongly  advise  a  visit  lo  one  of  the  German  uiu«emties» 
or  to  Paris,  to  acquire  the  key  to  the  two  languages  in  widdi  tho 
best  modem  bonks  ate  written ;  and  lo  widen  the  mind  by  a«o> 
ing  the  aspect  of  sdeooeand  albirs  from  a  coiMinental  stead* 
point.  It  is  lamentable  that  there  is  so  little  professional  inter - 
eourse  between  the  stadenuofoneof  our  London  schools  and  the 
teachers  of  another.  The  laudable  energy  which  has  made  each 
of  them  complete,  and  well  equipped  colleges  has  had  this  draw- 
back, that  at  the  present  day  tbe  attention  of  a  diligent  student  is 
more  confined  to  ihe  teaching  and  practice  of  his  own  school  than 
it  was  sixty  or  seventy  years  ago.'  The  n.irrnwness  and  pre- 
judice bted  by  this  liolation  may  he  curroctcd  l.y  a  visit  to  ihc 
lamous  sister  universities  of  F.dinbaigb  or  Dublin  ;  for  their 
complete  removal  no  prescription  is  ko  efficient  as  a  prulortjed 
•.lay 'o  corstinfnial  hboratories  and  ho«pilal«,  Tut  even  iiicti  a 
1)1!  :i  l  and  liiicLil  tdiicition,  cvcn  l.iniilianty  sMlh  the  daily 
adv.tnce>t>f  medical  s>.ience  recorded  iti  jituodjcaU  and  archive* 
ard  year-bocl^,  "i  transmitted  by  telegraph  lo  the  wondering 
readers  of  the  d.aily  newspapers,  is  not  all  that  is  needful  to  make 
a  learned  physician.  We  klMW  well  the  difference  between 
reading  of  an  experiment,  orevenleeiag  it  performed,  and  doing 
i  it  with  our  own  h.inds.  We  kiww  ihe  diffeseaee  between 
studying  a  pathological  atlas,  or  even  a  cafatnct  of  hiatolosical 
slides,  and  seeing  and  handling  morbid  tissues  and  making 
feetions  for  oncielt  So  also  it  there  all  the  difference  between 
learning  the  present  conclusions  as  they  stand  tecoided  in  the 

I  l.tt  ui  hope  lhat  til*  L  niv«f»iiy  r.f  l^jndon  when  recor.nitaied  by  »!>• 
|j!Asur<  of  lilt  koyiil  ComiuiMisiij,  which  i»  iH>w  pr^panng  Us  rcpHt  mibt 
Ciuxn,  iTny  irovid*  l.y  ib«  rfgubtiom  of  Its  ■Mdiest  bcolty  fe»  IMI* 
cooiiBUBiiy  of  itachinf  nad  Icsrvuii  aateot  studsals  of  Bcdkias  in  das 
tint* 
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last  ciiilion  '.f  a  tc\i  lifjol..  nr  cumpfndium  and  tracing  llic  steps 
by  which  i.iir  V'lpien!      uvle.i^?  \ns  been  reached. 

With  rcf^aid,  Tur  lasiance,  la  thu  physiology  of  the  circula- 
tion, it  it  not  only  curious  hut  instructive  to  follow  its  gradual 
fRiowtb  from  GaJen  aAd  Vc&alios,  Colunbu*,  Ciesa]  pious,  and 
ServetM,  to  Hanw^  mA  Lower  mmI  MalpiRhi,  to  Hides  and 
Vteroidt,  to  LvdwiK,  nd  Ctenweni,  radCeskell,  md  Kor. 
llie  only  trae  scientific  method  h  the  hblorieal  one.  If  we 
ooly  know  the  retulb  of  a  fdenoe  witboat  the  steps  by  which 
tlicy  have  been  reached,  we  have  Indeed  its  practical  u*e,  but 
half  it*  eUucatioaal  value.  We  are  almost  in  the  position 
of  an  engineer  who  knows  (he  conclusions  of  trigonometry  by 
rote,  but  is  ignorant  of  the  demonstration.  I  would  therefore 
urge  upon  junior  FcIIowi,  while  still  enjoyinf;  the  prospect 
rather  than  the  frui'ion  of  profes'siijri.il  success,  Id  spure  some 
of  the  lime  «hich  is  unoccupied  bv  work  in  wards  and  ia'liont- 
toric-.  fur  the  perusal  of  .such  .m'.i'ju.itea  worl;>  have  been 
published  as  nuKh  ;is  Iwcnly  years  .^t;'),  and  partic.il.irly  fur 
gaining  aC'Mi.iinlance  al  firs:  hand  wi:h  cl.vs-ics  like  \  iich.Dw'^ 
**  Celluliir  i'athalogy,"  and  !he  lectures  i-f  W.Us'in,  'rrrm^^cau, 
and  Stokes  ;  or,  if  their  time  and  inclinaiion  liues  not  allow  uf 
more  extended  researches,  at  least  to  read  such  succinct  master- 
pieces as  Laeaoec's  "  Mediate  Auscultation,"  Heberden's 
*' Commentaries,"  Sydeshoro's  "Treatise  on  Coot,"  and 
HuTCV  "Oa  the  MofcowiH  of  the  Uctit  tad  of  the 
Blood?' 

(3)  I  wodd,  Boneorcr,  ejihort  Fellowt  of  the  College  to 
see  that,  while  all  the  new  method*  of  exptrlmcnttl  pathology 
and  pharmaoolony  are  carried  out  by  duly  trained  physiologist!-, 
we  do  not  neglect  the  fundamemal  method  taught  and  practised 
by  Harvey  of  inspecting  the  Uxlies  of  those  who  havcdie^l  of 
disease.  It  was  this  anion  of  luorbid  anatomf  wiUi  clinical 
ohisemihn  which  made  the  discoveries  of  Laennec  and  of 
Uri^ht  rca:iy  fruitful.  Without  tbcie  anlopsies,  clinical  medi- 
cine \%  but  an  empirical  art,  diagnosis  a  sh^nv,  nn<1  ircstment 
little  better  than  quackery.  Exclusive  a".cn'.i'jn  to  thcra|>culic« 
is  axA  to  brine;  a  mart  danfjfrously  near  to  hom  >  Jiiathy  and 
other  prelen  tcd  sysieiiis  of  treatment,  but  sound  pa:holi>j;y,  and 
diagnosis  conirollcd  by  irUm  inspection,  give  po&ilive 

knonIe<it;e  .indthat  union  of  nvxb-s-  ^eif  i.>oQfidcoesaodpnHleiit 
enterprise  which  bccunir  the  physi^iin. 

Lastly,  I  have  to  fol^l  th^  Avy  of  exhorting  thr-  Idl  .ws  of 
thisancitnt  College  "  to  cunti[s.:c  ia  mutual  love  aad  allccliuii  ' 
IWMaf  OWWhrca ;  and  this  is  the  easiest  task  of  all.  For,  if 
m  mnt  iidodt  that  experimental  science  io  England,  and  par - 
tindadf  acieotilic  pathology,  it  not  MrpoMlnf  our  byegaoo 
wUcfancBtt  aa  it  ongbt  to  snipaM  them,  conndorin^  the  in- 
CMOiad  Mimbtr  of  competent  labourers  and  the  vastly  improved 
nathods  of  reaeaich ;  and  if  we  admit  that  the  crowd  of  modern 
literature,  and  the  distractions  which  we  fondly  imagine  to  be 
peculiar  to  our  generation,  leave  small  opportunity  for  the  culti- 
vation of  ancient  learning ;  and  if  the  prejudices  of  our 
patients,  both  gentle  and  simple,  still  make  post-mortem 
ui«pecli<in'i  If-."!  commnn  and  systematic  than  they  should  be — 
whi'cvtr,  I  s  IV,  may  lie  our  shoricomings  in  the»e  or  in  other 
respects — your  Harvcian  viratrir  m.iy  m<y%K  honestly  congrntulate 
the  College  and  the  profession  iipon  ti.c  c  :incui,i  ami  in.i'.ual 
esteem  which  his  ha|i|!ily  markeii  our  lustor)  from  llie  (lny>  of 
Lin.^crc  to  those  of  Harvey,  from  '.he  days  i  f  .\rlMilhnot  and 
Gaith  to  ihose  of  .Mcailc  anil  Kreit'.il,  Iroiii  ihc  d.iys  .  .f  I  oiheii;ill 
and  Heberden  ;n  those  of  Matthew  liiiliic.  of  li.i  iiint;ion,  .mil  of 
Sir  Thomas  Watson.  Long  itiay  ihu  cunniii;c,  fur  thcicun  Jc 
pend  not  only  the  dignity  and  peace  of  our  profession,  but  in  great 
maaiareowr  power  of  doing  good.  However  ignoraotly  our  pa- 
ticala  will  aoimaijmea  deny  what  they  call  professioaol  ct^MUCi 
(he  wber  amoag  then  know  (and  hitbclongninthe  wut  wd  ibe 
foolish)  that  this  term  lenllj  meant  the  observaoM  of  the  rtUes 
which  distinguish  a  profesHon  twm  a  trade,  whidi  make  our 
calling  honourable  at  well  as  honest,  which  check  the  arts  of 
advertisement  and  direct  our  ambition  to  oinaming  the  suf- 
fmges,  not  of  the  pubiic  which  taunct,  but  of  our  profession 
which  tan,  judge  truly — rules  of  conduct  which  are,  in  fact, 
nothing  but  the  carrying  into  daily  prac'.ice  of  the  golden  rule  to 
do  to  others  as  we  would  they  should  do  lu  us.  For  maintaining 
an.:!  5tren{»thening  this  spirit  of  cof.coiLi  anil  ^ood  (celing,  we 
■  h-licna  upon  cjch  one  of  ui.r  I  cUiuv-,  li::t  e'iicci.illy  on  the 
example  and  authority  of  our  Head — an  example  and  n  j'hority 
which,  as  the  College  well  krows,  are  worthily  m.Tim.ain<d 
by  the  luuiiixtg  devotion  to  its  best  interests  of  our  honoured 
PreiHieat. 
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THE  EFFECT  OF  WATER  V A  FOUR  ON 
ELECTRICAL  DISCHARGES. 

A     VERY  interesting   paper  by  Prof.  J.  J.  Thomson, 
on  the  eflects  of  eleclridcation  and  chemical  action  on  a 
steam  jet,  and  of  water  mpMiT  oa  iho  diadtaige  of  ckctticity 
through  gases,  appears  in  me  October  mmber  of  the  PkiU- 
s0t>AkiU  A/ai^'auHt.  In  it  the  author  lint  ooasider*  the  efTeci  of  an 
electrical  field  on  the  snrbce  tensioa  of  a  water  dro|<,  and  he 
shows  that  if  the  electrical  field  is  uniform,  the  dimmutioQ  in 
the  surface  tension  is  very  small  and  independent  of  the  site  of 
the  drop :  so  that  a  uniform  field  will  not  be  able  to  counter- 
balance the  efl'ect  of  surface  tension,  since  the  latter  variei 
inversely  as  the  radius  of  the  dr,->p,  and  therefore  when  the  drop 
is  excessively  small  mus-  be  t;iea:i  r  than  the  constant  efl'cctdue 
tn  the  electric  field       When,  however,  the  electric  field  ifiStead 
nf  iicmj  unif<itm  is  iliie  to  a  number  of  charged  atoms  distri* 
bu;ed  lhrou;;hour  -Jic  voluine  occu[)it:il  by  lh<  Steam,  the  effect 
of  llie  elcc'.ric  hfld  in  dmunishinf;  ihc  surface  tension  varies 
inversely  a*  the  s.  juaic  of  i  he  railms  of  the  ilr  jj'.    Thus  for  very 
small  drops  the  cleclrif.c.ation  will  overpo.ser  the  cauvc  o.utface 
tension)  which,  unici  uidinaiy  4.ucuius;ariCC5,  pul.i  au  end  to 
the  existence  of  small  drops.    The  above  seems  capable  of 
explaining  the  effects  of  electrification  on  a  steam  jel  first 
observed  by  Hdmholtz,  for  the  electricity  which  etcapet  ioto 
the  gas  la  canted  by  charged  otomt  of  the  gas,  and  inee  in  the 
regioN  immediately  aimnd  thcae  Mont  thewwill  ha  a  very 
intense  dectric  field  there  will  be  o  tendency  for  the  tteam  to 
1  condense  into  drops  ia  thtlC  rarioos.    Ilelmhohz  kUu  dis- 
I  covered  that  chemical  actioo  in  the  neighbourhood  of  the  jet 
affected  it  in  much  the  same  way  as  a  discharge  of  eleciiicity. 
If  the  forces  which  hold  the  atoms  together  in  a  molecnie  am 
electrical  in  their  origin,  so  that  in  a  diatomic  molecule  one 
,  atom  has  a  positive  and  the  other  an  equal  negative  charj^e,  the 
I  above  explanation  will  al^o  apply  to  this  case.    For  when  the 
molecule  of  the  ij.is  i,  in  ■he  inliinry  state,  the  equal  .i-m  .ijo 
I  posite  charges  of  the  aioins  wili,  in  (he  region  outside  the  mule- 
j  cale,  neutralise  e-uh  oiher's  effect,  so  that  the  electrical  licld 
round  a  molecule  will  be  much  le»?  inlenxe  than  that  round  a 
I  single  chaiijcd  aio:.;,  .in  l  thii:.,  tlioui;h  the  fiL-l.i  round  the  latter 
'  may  be  sutncicnt  ii<  cause  coiidciii.ttiun,  ihdl  lound  the  mcdccule 
may  not.     When,  however,  the  moleculcis  which  enter  into 
chemical  combination  come  together  and  form  a  new  comjouad, 
requiring  a  rearrangement  of  the  atoms,  then  while  thechienical 

I change  is  going  on,  there  will  be  an  interval  during  which  the 
atomtaw  compatatitrely  free,  aiul  there  will  be  an  electric  ftcld 
almoat  at  ttrorw  at  if  the  atom  were  dissociated. 
The  author  auto  coolers  the  cffiict  of  moistnie  in  promoting 
chemical  action,  for  if  the  foreea  which  hold  the  atoms  in  the 
molecule  together  are  etcctrical  in  their  oiigin  it  is  cvidciii  that 
theae  forces  will  be  very  mucli  diminifhed  when  the  molecule 
I  is  near  the  surface  of,  or  surrounded  by,  a  conductor  ur  a  sub* 
!  stance  like  water  having  a  high  specific  inductive  capacity. 
'  Thus  if  A  and  U  represent  two  atoms  in  a  molecule  placed  near 
a  conducting  sphere,  then  the  effect  of  thcelectriLi-y  uii  ice  I  .  n 
thesphere  by  .'\  n  i!!  tx-  repif  <ented  by  anoppojiie  charj;e  placed 
at  the  ima^c  of  A  in  the  splicic.    If  A  is  very  near  the  sphere, 
'  this  05ii>        cliar^;e  will  I  c    L-ry  r>eat!y  equal  to  that  al  A. 
riius  llu-eflect  of  ".he  sphere  will  be  "o  pirnctic.l.y  in.-.:- i.ioie  the 
cleciric.il  cUtcIs  ol  A,  and  as  one  of  lhe->e  c'ttcts  u  \o  holJ  the 
a'.om  I!  m  cumbit' iliurt,  llie  .niTuii'y  betwt-..-n  ihc  ntoms  .\  and  II 
*U1  be  almost  entirety  annulled  I'y  '.iie  ]  rc»cr.cc  ol  the  sjihcie. 
Molecules  condensed  on  the  surfue    f  a  drop  of  water  or  sur- 
rounded  bv  water  will  thus  he  practically  disMxriaicd,  or  at  any 
IMC  tlie  MTces  between  their  component  atoms  will  be  much 
icdMMd.   SinflB  wMer  vapour  ptuduces  so  great  an  effect  on 
cbenical  ConbiRationf  it  it  iMciettiilg  to  iovestigaie  whether  its 
pKMBce  has  any  coiuideraUe  inllneaoe  on  the  passage  uf  elec- 
tricity through  gases,  since  there  is  strong  evidence  that  this 
phenomenon  is  closely  connected  with  chemical  cb.ingcs  taking' 
place  in  the  gas  through  which  the  discharge  takes  place. 
Observationa  were  made  on  dry  and  damp  hydrofjen,  and  show 
that  there  is  a  marked  difference  both  in  the  appearance  ul  the 
spark  and  in  the  proportion  between  the  potential  dillercnce 
necessary  to  pro.luce  the  first  spark  through  the         nml  ihat 
I  which  is  Buff:cief.'  t.j  cause  -  ric  lo  follow  It  imnv  iloiirly  iV.m- 
wards.     In  the  damp  gas  this  ditterence  was  c  •in^raiively 
\  small,  averaging  about  ten  per  cent.    In  the  dry  gas,  hoAevei, 

I this  effect  aiiaios  quite  aboormal  piopociion*,  the  puienlial 
diflTerence  rcqiiind  to  pradnce  the  iitt  ipark  beiag  often  more 
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than  twice  that  required  lo  maintain  it  when  onc<?  ■started. 
T'l'x^  cvpcri:iicnt^  vhow  ihil  the  beh.ivio  i:  <A  ;i  vsi'h  ii-i'i  r 
encc  to  tiic  (jiSsa^c  uf  an  electric  «park  ii  anilo^ou-s  to  llm  of  a 
vapour  condentiog  to  a  liquid,  the  freezing  of  n  liquid,  or  the 
depositioa  of  cvftXaX*  Itova  a  saiurjted  solution.  For  in  the  cate 
of  »gM  which  fioitaiu  •  feceigii  MriMUmct  (tMtcr  vmpour]  the 
poteolfil  diflineiioe  whidi  the  mi  can  rapport  wllhoBl  a  ^patk 
pUtini  is  Upproximiitely  iteaa]r»  but  when  the  gw  »  can* 
Mtljoncd  it  nn  support  an  Kbmrmally  large  poteBtlat  diSer 
MCe,  ihpt^h  wlwo  once  the  discharge  has  started  the  potential 
diffeiinNe at «DCS  fiklU  to  its  normal  vnlue.    The  pasiage  of  the 

acwM  turn  alUr  the  dianwiEe  ba*  atoppcf 


UNIVERSITY  AND  EDi  CATtONAL 

JNTELUGENCE. 

Oxford.— Tha  opening  of  tbe  new  departmeflt  of  Human 

Anatomy  was  the  occasion  of  some  ceremony  on  Saturday  after- 
aooa.  The  Vice-Chancellor  presided  at  a  large  gathering  of 
Kiantific  and  medical  men,  inc  fud  ingsomc  distinguished  visitors 
from  the  leading  medical  schools  and  universities.  After 
ipC«ches  from  Sir  William  Turner,  .Mr,  Arthnr  Tbonuon,  .Sir 
Henry  .\cland,  and  Prof.  MacAliiter,  the  Xice^hancellor 
declared  the  building*  open,  and  the  prooecdinga  cloaed  witb  a 
vote  of  ihaoiia  to  the  Viee-Chaaecllor,  moved  by  Prot  Bnfdon 
Sanderson. 

The  lectures  and  practical  courses  in  the  N.itural  Science 
DepJif'R^i'tit  are  a«  foDnw;  for  the  current  term  - — In 
rhysics  rr  .f.  Clifiiiii  lit  virf  -  on  Electricity,  ami  t^i^cs 
practical  itiiliuclion  ■■s  iih  ihc  .usistsnce  of  Mr.  J.  Walker 
.ind  .Mr.  S.  A.  F.  Mr.   I;,  I  .   l.jyiv.-,  >i-tiirt'<  at 

Christ  Church  on  licat  ami  Li^lil,  and  Sit  jubn  Cooroy  and 
Mr.  F.  J.  Smith  lecture  at  Ualliol  ai>d  at  TrinilT  College, 
respectively,  on  Elemeatary  Physics  and  on  Mechanics  and 
Pbyiicn 

In  Cbembliy,  Prof.  Od£B£  kclwei  on  Orgtnk  Chenlatry, 
■ad  Mr.  W.  W.  Fisher,  «a  laoifanie  ChemiMry.  Other 
lectures  and  practical  insiraetion  are  given  by  Mr.  J.  Waltt, 

Mr.  V.  II.  Vclf-y,  ATr.  f,  E.  Marsh,  and  Mr.  J.  A.  Gardner. 
Mr.  Vernon  Ilarcouit  and  Mr.  P.  Eiford  lecture  at  Chri*t 
Church  and  St.  John's  rcapeotiTcly.  IW.  A.  H.  Green 
lectures  on  Geokgy  in  the  Mnaeira  on  Mondays,  WedBesdny*, 

and  Fridays. 

Prof.  Ray  Lsnkester  lectures  three  days  a  week  on  the  Com  ■ 
parative  .\natomy  of  the  Vcrtebraia,  and  I)r.  \V.  B.  Henham 
and    Mr.    G.  C.   Bourne  give  other  le  :;jtc=  in  the  I.inacre 

Prnfi-'-.srf's  Departmcnf.  Mr.  J  l!.i:cl.iv  Thompson  tec- 
v.uc^  uii  the  '  Kli:i;l()|^y  <if  Fi.li  ,niii',  .Ainpfiil'U  ;  .md  the  Hope 
Truffs-Mir  of  /  j.j'ii.i;) .  on  Mean-,  df  iK.fenct;  m  the  Struggle 
for  t\is;cni.'j. 

In  Physiology,  lectures  and  pratiic.^i  lr.^[l  ictiun  in  the  .«ul>- 
jects  for  the  Final  Honour  ExanKn  in  ui  ate  given  by  Prof. 
Itardcu  Sanderson,  Mr.  J.  S.  Haldanc,  and  Mr.  M,  S. 
Penbrey. 

Piof.  S>  il.  Vines  gives  advanced  and  elementary  courses 
«a  Botuy  at  the  Botanical  Gaidens. 

In  Anthropoloiiy,  lectons  are  annoanoed  by  Dr.  E.  B.  Tylor, 
by  Mi;  H.  BaUonr.  tud  by  He  Arthar  Thomion. 

ttti  annonnccd  that  the  enminaiioa  ibra  Biolocical  Fellow- 
ship at  Merton  Collejje  will  commence  on  Xovember  I4. 

Flxaminations  for  Natural  -Science  Scholarships  and  Exhibi- 
tioos  at  Bailioit  Christ  Church,  and  Trinity,  are  annonnccd  to 
begin  on  Nofcmber  at, 

CaMBKIIJOK.— The  Vice-CIun:  I.^r  5;ivcs  ni-tict:  t^nt  Mr. 
H.  Vule  Oldham,  I'nivcrsity  J.««.iuier  in  Ueotraphy,  will 
deliver  an  inaugural  lecture  on  the  prugrest  of  geographical 
discovery,  in  the  large  lecture  theatre  of  the  chemical 
lalKii.r  TV.  on  Thcadny,  OclolMr 34,  at  noon. 

During  the  MichaciaMS  and  Lent  terms,  Mr.  Oldham  will  give 
enueea  of  lectwce  on  the  prin^tles  of  physical  geography,  m 
the  tame  thaatie,  on  Thnraiayt,  at  aooo,  beginning  on  October 
96. 

The  Council  of  the  Royal  Geographical  Sodety  offer  to 
award  daring  the  pteacot  academical  ycarancxhibition  of  /'tew 
to  bo  spent  ii  feographical  uimtlntMa  (phyikal  ur  ht>i<>ticai) 
of  B0«*  ditttiet  approved  by  the  Cooncil.  to  a  racaber  o(  the 
Unlveiaity  of  not  mora  than  ^ht  yeaia'  aiandbig,  «ho  thai) 
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have  (iurin^  resilience  af!en(?eel  ilie  cour*e»  of  ihe  Ifflnres  ir> 
i;e  iL^rajihy.     Furllitr  partit .: i.ir-i  « ill  be  anaoiiriL'.'  i. 

l  iic  ollicc  (if  JJirccJor  ol  the  FitzwitUani  .^^  :  c  u;»  vsi.iiil 
i  by  the  resignation  of  Dr.  Middleton.    A  new  Director  will  b« 
I  appointed  on  Friday,  November  17.    The  stipend  Is  ^300  a 
,  year.    Candidates  art  to  aand  their  names  to  the  Viee»CliaD- 
c«llor  by  Friday,  Kooembar  la 

The  Walsiqgham  hiedal,  fimaded  by  the  High  Stewaid  of 
the  University,  will  be  offered  during  the  present  academieal 
year  for  the  best  monograph  or  essay  giving  evidence  of  original 
research  in  any  subject  connected  with  biology  or  geology. 
Essays  are  to  be  sent  to  Prof.  Newton  by  October  I,  1894. 

There  are  this  year  1 33  freshmen  who  have  indicated  thelf  in- 
tention of  studying  medicine  in  the  University. 

Entrance  Scholarships  in  Natural  Science  have  been  awarded 
at  Christ's  Co!!e;'e  to  .\.V.  Cunningion  (^60),  Clifton  College, 
and  J.  lUrt'>riiuh  i.£y)),  Berkhampslcad  School;  and  at 
Emmanuel  College  to  \V.  F.  \.  Ermen  f;i'5o).  Clifton  CoMefrc. 
and  R,  G.  K.  Lempfert  {,£y3],  .Manchester  Grammar  Scli  ..j). 
At  DowniiT^  CoUpge  nn  Examinalion  for  Minor  .Schiil.»i>luiis 
(/'S")  in  X.ii  iral  .--cieni.i:  ui]l  Ik:  hcM  tin  .\(it.l  17.  iSw^.  Ai 
.St.  John's  ihc  Examination  for  Natural  Science  ScholariUiipft 
<  £&o  and  under)  and  Exhtbiliona  {£sia  and  nnder)  will  hqpa  on 
i  December  5,  iSyj. 

I  The  United  States  Uareau  of  Edncalion  has  published  a 
I  reniarltable  "Circular  of  Information,"  by  Dr.  Arthur 
I  MaedODald,  entitled  "  Abnormal  Man."  The  volume  includes 
nsays  on  education  and  crime  and  related  subjects,  with 
,  digests  of  literature  and  an  extensive  bibliography.  With 
rpjjarfl  to  the  uiTect  if  citicition  on  Crimea  statistical  inve»tigt»- 
iKin  iliovv.  1:1  I  lar.ce  .ind  Italy  there  has  been  an  increase 
ol  i-Ljih  cil  ii.iiiiin  .ir.i!  ciinie.  Germany  shoHs  ."vn  incica>e  of 
habiui  il  Lriini:;,ility  nn  l  .1  u;cncral  increase  of  both  univcriiity 
education  .iml  crniie.  .\n  f:u  as stati»tics are  .tcceJBiMe.  Austria 
show-,  .ir,  ir.vre.i-'.-  in  eiluciimn  -ind  a  dccrci^^j  m  ..'ri  ur.  .XN.i, 
while  there  h.T.  '■ccn  .i  ilo.io-.v  :n  llii-  nunil>er  "f  LLMivii;lion> 
for  crime  from  iSbi  r:,  iSS;  in  Nurw.^y  .ir.-i  .S.u--. U'n,  tln  ii- 
been  an  tncre&sc  jq  cJucutiun,  Kut  in  Ktirw.-iy  r.luiic  f 'T  the 
year  lS8S-Si>  there  was  an  increase  in  the  □uir.lj<.:  I  i' L:iiiies.  In 
I  England,  Scotland,  and  Ireland  all  statistics  are  in  accord  in 
showing  an  increase  in  edncatioa  and  a  decrease  in  crime  frx>m 
18S5-1S90.  Japan  and  Saaony  alio  exhibit  an  increase  in  edu- 
cation and  a  decrease  m  the  anmhcr  of  eoa^ctloiiik  It  thoa 
appean  that  while  some  connirkt  ehotr  an  increaae  in  both 
education  and  crime,  yet  not  a  few.  and  some  of  the  moat 
developed  nations,  show  an  increase  of  education  and  a  deCKWa 
of  crime.  The  statistics,  therefore,  tail  to  show  the  ciiaei 
relatioB  between  adncatioo  and  crime. 


SCJENTJFIC  SERIALS. 

AmtHtun  Jomnnd^  Sftthtmatttt,  vol.  xv.  No.  3.  (Baltt- 

more,  1893I.— On  groups  whose  orders  are  prodacta  of  three 

prime  factors,  by  F.  X.  Cole  and  J.  W.  Glover  (pp.  IQt-aiO). 
In  this  paper  the  authors  fully  determine]  the  grouf  s  lor  three 
prime  factors,  equal  or  unequal.    Tho«e  of  order/'/  ard  t~  are 
knownfrr.m  Netlr?  — The  nature  and  effect  of  singular  ities  of  plane 
I  algetiiaie  curves,  liy  Miss  Scott  (pp.  221-243)  '»  "  continuation 
I  of  the  pa|i«r  m  \      Kiv.    In 'hp  earJifr  memoir  the  method  em- 
ployed w.i.';  slaicii  lii  tir  directly  .ipplical.lc,  in  general,   to  the 
determination  only  of  ihc  joint  componemt  of  the  singularity  ; 
I  in  this  the  rcstnctinn  is  removed,  and  it  is  shown  that  the  process 
I  enables  one,  in  evrry  ea^c.  trj  cnamerfit<?  Th^  tloohle  lines  (double 
liinnent-*  ami  intlexion.il  ;.in[;rns ;  ;nvnlvc<i  in  the  singularity. 
— The  elliptic  lucsujacitici   in  ihc  lunir  ih?  'ly.  by  E.  W. 
Krown  (pp.  244-263),  gives  a  general  s  iliri  ni  in  ■.mri  of  the 
problem  ;  a  system  of  three  bodies  is  10  motion  m  one  |4ane, 
the  first  it  revolving  about  the  second,  and  it  disturbed  from 
its  elliptic  oeMt  by  the  third.    The  Ihitd  body  is  suppo.ed 
to  he  of  inHnJie  naia,  lad  M  ha  wvOmg  in  a  ctrde  of  infinite 
radios  with  alintic  angular whteity.  Gtvaaihanlativepoaitioas 
of  tlie  three  bodies  at  any  one  time,  to  find  their  relalivepoaitloM 
at  any  other  time.    The  differential  equsdions  ased  at  ihe  out* 
.  set  are  given  in  Dr.  Hill's  p«per  (vol.  i.)  and  M.  Potncartf'j 
researches  (.-/c/a  .l/rj//i.  vol.  xiii. )  afford  considerable  help  in  the 
I  worlc.— On  ihe  tranafonnatton  of  linear  differentiaj  eqaations  of 
[  th«  eccond  order  with  lineir  ooelScient*,  by  Othir  Botia  (pp. 
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364-173),  is  afcMh  treatment  of  the  proKIeni  hy  mellio*!*  of  the 
theory  of  invsrian's.  —On  certain  jiropetUcs  of  lyiumetric.  «ke«v- 
fymmetrit,  nn  1  i'ttbo;;onal  ma'rice»,  by  \V.  fl.  Nfctzler  (pp. 
274-283)  proves  la  anuiber  way  propertiei  of  these  m»trice» 
which  have  been  obtained  by  Dr.  Taber  (Z.  Afaih.  S.  Pfot. 
vol.  xxii.).  and  Mr.  Buchheim  {Mmr.  of  Mai h.  vol.  xlv.).  The 
number  closes  with  adeduction  and  dtmoiutimtkw  ol  Tayloi'^ 
formaU,  by  W.  H.  EcboU  (pp.  283-4). 

Symtni t  ,\f<mthly  Meteoroln^Ual  Min^iiiie  for  September 
confains  in  iiitere«iini»  clim:»toIi^lcal  table  fiT  seventeen  <;electe<1 
sra!inn«  in  ihc  l!ritish  Empire,  fir  the  ycir  l?02-  Tliis  valuaMe 
s'.immarj'  lias  now  l»een  published  for  ^everil  ye.'.r'..  ami  c  irr<'- 
s])  in  iing  monthly  tablet  with  remarks  hnvc  been  aKu  rejj  jlnrly 
printeii  virtce  July,  1881.  The  highest  ten-ipcrfiture  in  the  sha  ic 
was  no  S  ,ii  .\Oebi<le  on  January  20.  Ttii*  staiii n  aKi> 
reconled  She  highest  temperature  in  the  sun,  anri  had  ilie 
lowr«t  mean  hu3>idiiy,  Thf-  l  iwest  *hade  leirperi'.iure  wa^ 
44  4  at  Winnipeg,  on  January  iS  :  this  station  had  al^i  ihe 
greatest  yearly  and  daily  range,  and  the  lowest  mean  tempera- 
ture. The  dampest  and  most  cloudy  station  was  EsquimalL. 
The  frmttest  rainbll  ms  9$-i  indies  at  Bombtf,  and  the  least« 
31*3  inchmat  JamaKOr  AttentioaU  again  dnwa  ts  the  fact 
that  the  Aaslnlian  atatlaaa  neoKil  hjjpier  tenpetatiiw  both 
in  ahede  and  in  son  than  ocenr  at  the  East  Indian  nations.  A 
table  is  [tiven  of  the  ahMlute  niailnnim  temperature  in  shade 
and  son  for  each  of  Ibe  ten  yeaia  1883-92,  at  Adelaide  and 
C^utta,  and  shows  .in  averaice  eieaia  at  Adelaide  of  5'''2  in 
ahsde.  and  6°'4  in  sun  :  but  the  hcat  iSniQie prolonged  in  India, 
and  in  the  hottest  months  the  aswafe  manma  in  the  shade  ate 
almyi  Hf^Ut  at  Caicntta. 

WieJcmann's  AnnaJt»  itr  Pkyiik  umJ  C/iemie,  Ko*  J.— 
Lnminotts  pheoomeoft  In  veisd*  tilled  with  rarefied  fat  lUMar 
the  iafiaeaea-«if  lapidJjrallematiaB  electric  fields  bf  K.  Rbcrt 
and  E.  Wiedemanii.  Gas  vesaeis  wllhcutelccttedes  sseie  pfawcd 
between  the  condenser  plaica  of  n  Lc^er  wire  combination. 
The  Inminous  phenomena  sreie  imestigated  and  discussed  from 
the  point  of  view  of  lubei  of  electric  force  undergoing  diapUce- 
ment.  It  was  shown  that  Ilie  portion  of  energy  dhflpnied  by 
radiation  is  perfectly  commensnrabte  with  that  occurring  in  the 
field  generally.  The  glowing  of  a  gas  is  therefore  a  sufficient 
Cau.se  for  <!iminiition  of  pressure  in  tutscj  of  f  irce.  ar.'!  hence  for 
the  JiNjiLioeinent  n(  mlie-.  in  ilie  liel  l,  le.iriinf;  ti>  .1  <ii<Mpa!inn  'if 
the  energy  contained  in  them.  Experiments  were  ai^o  mndc 
with  tubes  fitted  with  electrodes,  one  01  iio-h  of  which  were 
attached  to  an  end  of  the  Ijrcher  system.  It  was  sh.ow  n  thai 
any  metal  pla;e  in  conl.ict  ^iih  a  rarefied  gas  ami  cxprise<l  to 
siigblly  damped  elecinc  os<uiiation»,  shows  all  th^  |>hen  jmena  of 
a  kathode.  Aluo,  that  at  every  wall  suitably  cro^sin^  a  gaseous 
space  tilled  with  electric  oscillations  a  icalbiijc  is  pnxiuced. — 
Vapour  pressures  of  aqueous  solutions  at  o'  C.  by  C.  Dieterlci. 
"Thermo-electric  staaiei,  by  E.  Knglisch. — Concerning  the 
phfaical  inlefpretatioB  of  tlterato-eleciricitn  bjr  F.  Bnu.— 
Density  of  dilnte  aiiiMaaa  aohtions,  by  F.  K^lnniKb  and 
W.  VMrnAx^^Sumf  of  looie  "iaiolnble"  bodies  in 
svater,  detannined  l>j  tlw  ehetiile  coodaettvity  of  the  aotntions, 
I17  KoUnwadi  wni  Ft  Roae.  The  determination  of  small 
qnantiliea  of  **  hnotabfe"  anlxiances  in  a  large  amount  of  water 
is  subject  to  many  experimental  errors  due  to  the  necessity  of 
evaporating  large  quantities  of  water  at  the  boiling  point, 
whereby  the  solubility  of  the  material  of  the  dish  becomes  a  dis- 
turbing factor.  As  the  laws  governing  the  relation  between 
concentration  a-:d  electric  conductivity  nre  fairly  well  known, 
it  is  possible  to  arrive  a:  an  cstin-.atc  nf  minute  'Quantities  of  dis- 
solved matter  hv  a  ile'ertmnatiun  of  the  electric  condoctivity  of 
the  solutii  n.  Th;s  ir.ethnd  hns  proved  to  be  very  simple,  cxpc 
ditious,  ami  acc.irate.  — Un  heat  generated  by  dielectric  (lolaii- 
satiiin,  by  .\.  Kleiner. — Experiments  on  the  generation  of  elec- 
tricity by  small  drops,  liy  A.  L.  Holz,  A  jet  of  mercury  was 
projected  upon  an  anii!t.;;imated  copper  plate,  wiicnce  it  re- 
bounded in  small  globules  un  lo  a  glass  plate,  and  thence  to  the 
electronteter.  The  increase  of  potential  was  found  to  he  pro- 
portional to  the  sectional  area  of  the  jet,  the  pressure  and  height 
«f  inll-olthe  meiemr,  and  the  size  «f  4he  aatnnied  glaaa  ptateu 
— DkleelriefMnlaMaof  liquid  bodlataadqiandtnl  npoateB- 
Miatttre  and  the  Uossotti-Clausias  fornHi1a.bf  A.  Fimlce.— 
Expctinmis  on  the  interfereoce  of  elcetrie  waeea  ia  air,  by  I. 
Kknencic  and  F.  CtaraMlc— Notice  on  Mcoodatr  hcntinge  of 
galfaiite  cdb,  bjr  H.  Jabo. 
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SOCJETTES  AUD  ACADEMIES. 

LOXDOX. 

Entomological  Society,  OrtoScr  .}  — 1  Icnr)'  Trslm  F.lwe*, 
rrei-iiJcut,  in  the  chair. — Mr.  F.  Mirrifici  1  exliihre  ',  sjiecitiit-n* 
showing  the  effLCls  of  temperature  in  th-  fiupal  stage  on  M:veral 
specie's  of  Lrpiilopiera.  f  isni-i/a/vi  )  .  '  /  '  .  .- was  much  darkened, 
especially  towards  the  binder  margin,  by  a  \aw  tempersfurc 
V'auena  (•alhum  showcl  elfec'.s  on  both  sides,  especially  i.i  (lie 
female  ;  (hey  were  suikiti^  uo  Uie  under  side.  Same  i  'fxnc,...i 
i>  showed  the  gradual  diiinlcgralion,  by  exposure  to  a  low  tem- 
perature, of  the  ocellus  on  the  fore  wing,  which  in  the  extreme 
specimens  ceased  to  be  an  ocetlos,  and  was  a  remarkable  con- 
firmation of  Dr.  Dixey's  viewsof  the  origin  of  that  ocellus,  as  ex- 
emplified fak  the  plate  atladted  lohiapaper  in  the  Entoa»olo(ical 
Society's  Tianiaciions  for  iSw.  Mr.  GoM  Mated  that  in  bis 
experience  of  V.  e-cJhtm  in  Korthanptonifaife^  Ghmeestershire. 
Herefordshire,  and  Monmouthshire,  the  fona  wilb  the  pale 
under  side  was  (be  first  brood,  occurring  in  June  and  July  ;  and 
that  the  specimens  of  the  second  bro:d,  occurring  from  the  end 
of  July  to  October,  were  invariably  dark  iin  the  1:11  ler  side.— 
Mr.  A.  H.  Jones  exhibited  Lepidoptera  colIec:'  'i  m  Corsica 
in  June  la-St.  includinc  dark  forms  of  Ji^iyo'jin.-iilni  fililuas, 
Ly<>  lui  ,1  li  ar,  it,-,  in  «;iich  the  orange  marginal  I  r.nd  IS  very 
brilliant  on  upper  and  under  side'!  of  both  wingN,  ! yijun 
argus,  the  fcmalp  of  which  are  mui  ■)  ^ulUiscd  with  Idue.  prob- 
ably var.  (oliieftt  :  a  scries  ol  /  1  uitn.r  v.:i.  i.  iinii hTC'X 
from  larv.v,  Ari^nnis  tUsa,  Sj:\  >  n:  mmU  v.ir.  nri  '  .  ii  ,  S^ily 
rui  Hiffmiru,  Cotuffnympha  cturtna,  btjib  spung  and  summer 
brood,  and  many  others. — Mr.  (i.  C.  Champion  exhibited  for 
Mr.  G.  A.  J.  Rothney,  a  number  of  Mtthoca  Uhntumon0iiits, 
Latr.  (female),  taken  at  Itexhill,  Sussex,  showing;  great  vari- 
ation from  the  usual  large  black  and  red  form. — Dr.  D.  Sharp, 
F.R.S.,  exhibited  a  nnpa  of  (ktUtria  melmMa,  on  which 
the  eggs  of  a  parasltie  HymeaopteroQ  had  been  deposited 
while  the  insect  wa'i  in  thecocooo.  Hoalso  e^ibited  the  hitherto 
unique  A^prastoma  plamfrotui,  Westw. — Mr.  J.  J.  Walker 
exhibited  specimens  of  the  following  species,  vit,  Halolmttt 
strictus,  from  tlie  Pacific  ;  H.  iohiinus,  and  //.  wullerslc^JS, 
from  Marquesas  Islattds  ;  H.  primtpi,  from  the  China  Sea  ; 
and  a  female  of  H.  •.v>i!Ursti>rfii,  with  ova  attached. — Mr. 
U  .  H  .  B.  Fletcher  showed  a  variable  seriet  of  75  -.pecimens  of 
Cyr'ialjphota  or,  brtd  in  1893  from  l.arva:  from  Salhi  rlaml,  a 
5enc>  <jl  about  40  C.  ottttitrn  bred-in  from  stock  from  ( »i;n<il<-  , 
also  a  series  of  5^  ni'  lliH,  all  fcn';ile'i,  ■.iippo-.e'i  to  be  hybiid- 
lietueen  C.  c^n.'ji:  ir.nli-  and  C.  tfr  female,  frum  the  nl)ijvc 
-lock  in  tich  case.  Vired  .14  3  second  brood  in  August  and  >cp- 
leiiilH-r.  lie  stated  that  he  placed  the  reputed  parents  111 

a  mu-'iin  sletve  on  a  branch  of  Populm  nigra,  and  did  not  open 
the  sleeve  until  the  re«iliiog  Urv.-e  requir<d  fte^h  food.  The 
supji  i^ed  hyt  M'is  rcscmt'led  the  female  parent,  except  that  both 
orbicular  aiid  reniruim  iligmata  were  very  coDspicnoos,  being 
pure  white  filled  up  slightly  with  black.— Mr.  F.  J*  HaBbniy 
exhibited  a  specimen  of  /^meamm  vittUiiWt  tdioa  at  Brochen' 
bant  on  Aa«ttt  24, 1893,  and  another  taken  at  Freshwater, 
Ide  of  Wftht,  on  Squtembee  7;  alao  an  extraordinary 
Gomtpttrf*  rkaimi,  ihowiqc  red  lilotches  at  the  tips  of  the 
\  fore  wingn,  taken  at  Walthamstow,  Essex. — Mr.  C.  G.  Barrett 
exhibited  a  gynandrous  Arfyunii  paphia  recently  taken  in 
;  the  New  Forest  by  Mr.  Cardew. — .Mr.  J.  M.  Adye  exhi- 
i  bited  a  specimen  of  DeiUphita  h-.vuma  re.?enlly  caught  at 
'  Christcburch.  Hants.— Mr.  tlwes  exhihitei!  and  described  two 
I  species  of  the  genus  <7-  itd>  {C's.'n:'hi: ,  Hdv.)  <K.  Uani  and 
ilL.  <U/'irta,Utin  North  .\ine:ica,  which  had  not  been  pre 
'  viously  describetl,  and  stated  tliat  he  had  prepaied  a  revision  of 
this  very  liitticiilt  genus,  which  would  be  read  at  the  November 
rocciinj;  Mr.  0>bert  Sslvin,  F.R.S.,  exhibited  a  new  genus 
and  sptcies  of  Kaj  iiUonida:  1  /p,i;  ,  iirfvicamit).  He  also  com- 
municated a  paper  en(itle<i  "  1  'e^rription  of  a  new  genus  and 
species  of  Papilionid.i!  from  Mexico.  ' —  Dr.  Sh:irp  read  a  paper 
entitled  "  On  the  Cost  and  \  alue  of  I.^s«cl  Collections."  Mr. 
W.  F.  H.  BInndfortI,  Mr.  McLachlan,  K.R.S..  Mr.  Jacoby, 
Mr.  Waterhousc,  and  the  President  took  part  in  the  discussion 
which  caned.— Fm£  AngHte  Fwd  cownwoicated  a  pansr 
cntiiW  "  Peniddaa  de  St.  Vineent,  ftoltto  par  Mom.  H.  H. 
Smith."— Mr,  Blandford  read  a  paocr  entitled  "  Description  of 
a  New  Snbfaauljr  of  the  Scolylids."  The  President,  Mr. 
Jacoby,  and  Mr.  yraterhoMe  took  part  in  the  diicnnion  which 
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Academy  of  Sciences,  October  9.— M.  Loe*y  in  the 
chair. — On  the  theory  of  pyro-electricity  and  piczo-electricity, 
by  Lord  Kelvin. — On  a  class  of  new  transcendentaU,  by  M. 
Emile  Picard. — Theorem  on  triple  orthojional  system*,  by  M. 
Lncien  Levy. — Circles  or  spheres  derived  from  a  plane  or  solid 
envelope  of  any  class,  by  M.  Paul  Serret. — On  the  aperture 
fringes,  in  the  experiment  with  parallel  gratings,  by  M. 
Georges  Meslin.  These  fringes  are  independent  of  the 
form,  the  size,  and  the  orientation  of  the  slit ;  they  do  not 
require  a  particular  position  of  the  screen  or  the  slit,  and  the  use 
of  a  lens  is  not  indispensable.  Their  essential  characteristic  is 
that  of  exhiSiting  alternate  colorations,  which  are  sensibly  com 
plemenlary.  In  other  respects  they  present  the  same  aspect  as 
those  produced  hjr  one  slit  illuminating  one  grating.  Hut  the 
black  fringes,  which  are  very  fine  in  the  first  case,  arc  less 
sharply  defined  ;  the  second  phenomenon  does  not  reproduce 
the  delicate  portions  of  the  first,  but  shows  only  those  bands 
which  have  a  certain  breadth.  If  the  periods  of  the  gratings 
are  identical,  the  bands  arc  sharply  defined.  If  the  illuminat- 
ing grating  has  .1  number  of  slits  per  mm.  equal  to  half  that  of 
the  second,  the  colorations  are  the  same,  but  less  brilliant. 
<.)n  reversing  the  positions,  the  fringes  become  achromatic, 
owing  to  the  superposition  of  the  red  and  green  bands 
of  the  two  systems. — On  the  relation  between  the  precipita- 
tion <if  chloride*  by  hydrochloric  acid  and  the  lowering 
of  the  boiling  point,  by  M.  R.  Engel.  To  precipitate 
one  molecule  of  a  chloride  from  its  saturated  solution  at  o'  re- 
quires in  the  case  of  monovalent  chlorides,  one  molecule  of 
iICl,  and  in  the  case  of  divalent  chlorides,  two  molecules. 
This  is  now  proved  also  to  hold  good  for  temperatures  other 
than  0',  and  for  double  chlorides,  like  that  of  copper  and  am- 
monium, containing  lour  atoms  of  chlorine  and  rei^uiring  four 
molecules  of  HCI.  The  molecular  depression  of  the  freezing 
t>oint  of  solutions  of  the  various  chlorides  was  also  investigated 
in  its  relation  to  the  concentration.  It  was  found  that  for  the 
monovalent  chlorides  the  molecular  depression  remains  sensibly 
the  same,  varying  between  3s  and  40,  but  tends  to  reach  twice 
that  value  for  divalent,  and  four  timei  that  value  for  telravalent 
chlnri<les.  Hence  at  the  freezing  point  of  the  saturated  solution 
of  alkaline  chlorides,  bromides,  and  iodides,  there  must  be  a 
rel.i!ion  between  the  atomic  weights  of  the  constituents  of  the 
molecule  and  the  solubility.  — On  the  variations  of  gl^cogeny  in 
anthrax  infection,  by  .M,  H.  Roger.  The  glycogenic  function 
remains  intact  <luring  the  first  stages  of  anthrax  infection.  The 
amount  of  sugar  contained  in  the  blood  is  normal  or  slightly 
diminished.  At  the  end  of  the  disease,  the  hepatic  glycogen 
rapidly  disappears  and  a  considerable  hyperglycemia  is  pro- 
duced.— Researches  on  the  extension  of  the  blastoderm  and 
the  orientation  of  the  embryo  in  the  ova  of  the  Teleostea, 
by  MM.  R.  Kcchler  and  E.  Rataillon. — On  the  locali- 
sation of  the  active  principle  in  the  Capparide.e,  by  M. 
Leon  Guignard.  The  existence  of  special  ferment  cells  is 
general  in  the  Capparidex,  By  their  morphological  cha- 
racteristici  in  the  root  and  the  stem  they  resemble  those 
found  in  the  corresponding  organs  of  the  Crucifer.T.  In 
the  leaf  and  especially  the  (lower  of  the  ciper-iree  their 
grouping  is  peculiar.  All  the  reactions  of  their  contents  are 
those  of  myrosine.  In  the  capers  they  are  most  numerous,  and 
the  glucoside  is  most  abundant.  The  grains  of  all  Capparidex. 
however,  arc  relatively  poor  in  ferment  and  in  glucoside,  and  of 
their  two  constituents  the  embi^o  alone  contains  the  ferment. — 
Sexual  reproduction  of  the  U»lilaginex,  by  M.  P.  A.  Dangeard. 
— On  plane-tree  honey,  by  M.  Edm.  Jandrier.  During  dry 
summers  an  exudation  of  varying  consistence  and  aspect  may 
be  found  on  certain  planet  (Plataniis  Orientalts).  It  is  some- 
limes  dry  and  bright,  sometimes  pasty  and  yellowish,  and 
contaiM,  beside*  a  small  quantity  of  reducinj^  togar,  probably 
glucose,  alvoul  80  or  90  per  cent,  of  m.innite,  which  miy  lie 
extracted  with  the  greatest  ease  by  meant  of  bailing  alcohol 
and  crystallisation. — Observation  of  an  .\urora  liorcalis,  by 
M.  le  due  Nicolas  de  Lcuchtenberff.  This  was  olwervri  from 
the  camp  •(  Krainoe  Selo  ia_tiw  mid  lle  of  July,  about 
loh.  30m.  -x  waf  ■■  near  the  x;nith, 

and  scem*^  .  .1  a  '^pours  from  which 

regular  'W  '^Hlrit  P***'"!!  from 
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ANALYTICAL  MECHANtCS. 

A  Trtatise  on  Analytic:^!  StatLt.  With  numerous 
Examples.  VoL  II.  By  Edward  John  Routh,  Sc.D,, 
LL.D.,  M.A.,  F>R.S.  (Cambridge:  at  the  Univcnity 
Press,  J  89:.) 

T^HIS  volume  finishes  Dr.  Routh's  work  oi>  the  subject 
of  .in;i!yii(:al  st.itics,  the  first  volume  of  which 
was  reviewed  in  Nature,  June  16, 1893.  It  cantains,  in 
three  long  Sections  or  Boolts,  the  subjects  of  Attraction, 
Bending  of  Rr.(l5,  .md  Asiatics,  left  over  from  Vol.  I. 

In  Attraction  a  start  is  made  with  the  Newtonian  Law, 
and  the  Gravitation  Constant  is  introduced. 

The  experimental  redetermination  of  the  nnmfr(<:nl 
vaTueol  the  Gravitation  Constant  is  engaging  the  attention 
of  Mr.  Poynting  (who  has  just  l)cen  .iw.irded  the  Ad.ir;  ^ 
Prize  for  his  Essay  on  this  subjecO  and  of  Mr.  C.  V.  boys. 
But  we  canaot  hope  to  obtain,  with  the  greatest  refine* 
ments,  an  accuracy  of  determtnati  on  within  linitts  of  erri)r 
of  less  than  one  per  cent.;  the  Astronomical  Unit  of 
Mass,  defined  m  §  ■;,  would  be  subject  tr>  ;h  ?  snme  limits 
of  error,  which  are  far  beyond  what  i»  permissible  in 
careful  measurements  with  the  Balance. 

The  onls-  re.ison  for  the  introduction  of  the  Asfrono 
mica)  Unit  of  .Mass  is  to  save  the  trouble  of  writinj  down 

the  Gravitation  Constant,  \\\  our  equations  ;  but  we 
agree  with  Prof.  Minchin,  in  his  Analytical  Statics,  in 
th  tnleinp  that  it  tends  to  clearness  if  we  talce  the  trouble 
to  write  k  in  its  proper  place,  so  as  always  to  measure 
in  such  welt-determined  units  as  the  gramme  or  kiio- 
gnmme. 

Nowadays  the  theorem}  of  Attraction  receive  their 
most  appropriate  interpretation,  analytical  and  experi- 

!i'.eniil,  from  the  subject  of  Elertrostatirs  ;  the  theorems 
on  the  Potential  of  Laplace,  Poisson,  and  Gauss,  on 
Tubes  of  Force,  Green's  Theorem,  Inversion,  Laplace's 
Functions,  and  on  the  Attraction  of  Ellipsoids  of 
Chasles,  all  present  themselves  as  fundamental  in  the 
Ele<;;ros'.atical  ch.ipter?.  ot  Maxwell's  "  FJcrtririty  and 
Magnetism ; "  insomuch  that  Maxwell  ventured  to  present 
a  demenstntien  of  some  of  the  most  abstruse  analytical 

results  of  L-iplace's  Ftinctions,  founded  on  physicai 
principles  of  Electrostatics,  and  thereby  e\cne  the  ire 
of  certain  mathematicians  of  the  purest  proclivities. 

For  instance^  the  complicated  theorems  on  Centrobaric 
bodies,  discussed  in  lit,  116,  become  self-evident 
nhen  interpreted  as  the  analogues  of  the  electricity 
indciced  on  an  uninsulated  closed  surface  by  an  electrical 
point  in  the  interior.  The  external  electrical  effect  being 
zero,  ihe  potential  of  the  induced  electricity  is  equal  and 
opposite  to  that  of  the  point,  and  therefore  the  surface 
has  nn  clcctf  ical  coating  which  is  centrobaric.  the  function 
which  represents  the  superficial  density  be4ng  Green's 
Fum  tiou  for  the  surface  and  the  point. 

If  the  dielectric  in  the  interior  is  stratified,  an  elec- 
tricat  concentration  is  distributed  throughout  the  space, 
and  thus  the  analogue  of  the  centrobaric  body  is 
obtained ;  but  incidentally  the  electric  analogy  shows 
that  the  strau  of  equal  density  in  the  centrobaric  body 
are  each  separately  centrobaric^  so  that  the  ceotrolkaric 
NO.  1252,  VOL.  48] 


body  is  built  up  of  centrobaric  shells.  The  sphere  is  the 

homogeneous  centrob.iric  body,  as  Newton  showed  in  the 
"Principia";  and  an  application  of  Sir  W.  Thomson's 
powerful  geometrical  method  of  electrical  inversion 
deduced  the  fact  that  a  solid  sphere  whiiee 
density  varies  inversely  as  the  fifth  power  of  the 
distance  from  an  external  point  O'  is  centrobaric  with 
respect  to  the  interior  inverse  point  O.  So  also  for  a 
spiierical  sheU,  either  this  or  composed  of  a  series  of  coo- 
centric  strata }  and  this  by  inversion  leads  to  the  theorem 
that  a  shell  bounded  by  two  excentric  spheres  of  which 
the  limiting;  points  arc  t.)  and  C  IS  ccntiobtric  If  the 
density  at  any  point  P  in  it  is 

0P-^<.{0P/0P/) 

The  discovery  of  Green's  function  for  a  given  surface, 
or  rather  the  discovery  of  surfaces  for  which  Green's 
function  can  beassigned,  is  one  of  the  most  difficult  and 
'ittling  of  modern  analysis  ;  and  it  has  SO  fST  Only  been 
effected  for  some  few  simple  cases. 

The  British  Association  met  reoently  at  Notting- 
ham, the  birthplace  of  George  Green  in  1703  There 
must  be  people  still  living  there  who  remember  him, 
and  could  supply  now,  before  it  is  too  late,  some 
interesting  details  of  the  causes  which  led  to  the 
development  of  his  wonderful  mathematical  genius,  at 
a  time  too  when  little  encnurafjcment  was  vouchsafed 
to  such  abnormal  proclivities.  la  France  a  statue  would 
long  ago  have  arisen  in  his  honour ;  but  at  least  an  in- 
teresting paper  on  the  subject  of  Orceo's  life  could  be 
communicated  to  Section  A. 

The  theorems  of  Chasles  ,mc!  Maclaurin  on  the  attrac- 
tion of  homoeoids  and  locaioids  are  fully  discussed  in 
§182  ;  the  hmnoeoids  receive  ample  illusttttiOR  in 
electrical  phenomena ;  but  Maclaurin's  theorem  on  the 
attraction  of  confocal  homogeneous  solid  ellipsoids  is 
rendered  more  convincing;  by  supposin-'  the  smaller 
confocal  to  be  scooped  out  of  the  larger  so  as  to  form  a 
thick  focaloid,  the  matter  which  is  scooped  out  being 
condensed  faOKiQgeaeousIy  with  the  rest  of  the  substance. 
The  efTect  of  this  operation  is  to  leave  unaltered  the  ex- 
ternal potential,  and  the  or;;;inal  matter  may  tluis  ulti 
mately  be  condensed  into  a  thin  focaloid,  in  which  the 
thickness  is  inversely  proportional  to  the  perpendicular 
on  the  tangent  plane ;  and  this  focaloid  wi!!  have  the 
same  external  equipotential  surfaces  as  the  solid 
ellipsoid. 

Part  ii.,  on  the  Bending  of  Rods,  does  not  assume  any 
new  experimental  knowledge  beyond  that  of  the  pro- 

portionality  of  the  curvature  to  the  bending'  niouient.  an 
assumption  which  we  know  from  Prof.  Karl  Pearson'^ 
"  History  of  Elasticity"  to  be  onlyt  firit  rough  appioxi- 
matton  to  the  truth. 

The  analytical  consequences  of  the  hypothesis  are, 
however,  very  elegant  and  instructive,  and  Dr.  Rtmth 
has  brought  together  an  interesting  collection  ot 
illustrative  ezamplca. 

He  does  not,  however,  develop  the  elliptic  function 
solution  of  the  plane  Elastica  or  associated  Lintearia, 
curves  which  can  now  be  drawn  with  great  accuracy  and 
rapidity  by  Mr.  C.  V.  Boys's  scale.  He  also  restricts 
himself  to  the  uniform  helix  in  the  tortuous  Elastica  ; 
taut  the  student  who  wishes  to  pursue  this  branch  of  the 
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subject  to  Its  fullest  develoimieiit  mutt  conmlt  vol.  ii.  of 

Mr.  Lovc"'^  "  T'l.nsticity,"  whirh  ha"?  rercntly  appeared. 

Kirchoit  s  Kmetic  Analogue  between  this  Elastica 
and  the  motion  of  a  Top,  makes  the  same  analysis  serve 
for  both:  thus,  as  pseudo^Uiptic  sttlutlons,  we  may 
nkntion  that  tostnoiit  Elasticas  are  given  by  :— 

corresponding  to  parameters  «,  ■\-  Jar,  and  <>>,  +  \<*i  of 
the  related  Elliptic  lotegrals  of  the  third  kind. 

Here  a  determines  the  scale  of  the  Agure,  and  c  is  an 
arbitrary  parameter,  upon  which  /  depends ;  and  it  is 
curious  that  in  case  (ii.)  the  valiM V  ■>  i  makes /  vanish, 
and  then  4*«  ~  3)t»i. 

Other  interestinf  applicattons  of  the  Theory  of  the 

Bending  of  Rods,  requiring  Bessel  Funrtion?,  nrc  the 
invcstiijations  of  the  greatest  height  consistent  with 
Stability  to  which  a  vertical  wire  or  mast  can  be  carrieci, 
or  to  which  a  tree  can  grow,  without  drooping  over 
under  its'  own  weight ;  we  am  thus  supply  the  analysis 
required  in  the  old  German  proverb,  quote:!  by  CnctTic, 
"  Es  i»i  dafiir  gesorgt,  dass  die  Daiime  nicht  ir.  den 
Himmel  wachscn.* 

The  third  part,  on  Asutics,  is  intimately  bound  up 
with  the  distribution  in  space  of  Poinsot's  central  axis 
fnr  a  ^^v^tcni  of  forcc';  ;  or  with  Sir  Robert  Ball's  in- 
vestigation on  Screws.  A  great  analogy  e.xists  with  the 
analysis  required  in  the  distribution  of  principal  axei  in 
space.  A  problem  which  might  well  find  a  place  here  is, 
"The  moment  of  inertia  of  a  body  of  mass  M  about  any 
generating  Un«  of  the  byberloloid  of  one  sheet 

conlbcal  with  the  ellipsoid  of  gyration 

is  constant,  and  equal  to 

Dr.  Routh  has  now  completed  his  work  on  "  Analytical 
Static^,  '  and  the  two  volumes  form  an  indispensable 
addition  to  tlie  library  of  the  mathematical  studkmt. 

A.  &  GltESNHII.U 


MtOLESWORTirS  POCKET-BOOK. 

Pocktt'Book  .'/  L'ifful  Forniulif  <tnti  .\ftin  <ran,i t  for 
Ovitand  Metkanital  Engineers.  By  Sir  Guilford  L. 
Mdeswortb,  K.C.I.E.,  M.Inst.C.E.,  and  Robert 
Bridges  Molesworlh,  M.A.,  .\ssoc.M  Inst.C  E.  23rd 
edition.   (London:  E  and  F.  .N.  .Spon,  iS  jj/* 

OF  all  the  many  books  published  for  the  assistance  of 
engineers  generally  there  it  nose  so  well  known 
to  the  profession  as  "  Molesworth.*  This  pocket-book 
IS  to  be  found  in  tlic  possession  of  every  engineer,  and 
rightly  so,  because  it  is  certainly  the  most  useful  and 
accurate  of  the  many  to  be  obtained. 

.^ny  work  which  has  reached  the  23rd  edition  requires 
no  praise  to  verify  its  position.    This  edition  is  said  to 
contain  new  and  Important  infbrmatioo  en  lecent 
KOi  1252,  VOL.^Ki^ 


I  engineering  and  industrial  developments,  many  of  them 

(-■ntirc!)'  new,  :int{  much  of  the  matter  in  jjrevious  editions 
has  been  revised.  *'  Molesworth  "  treats  with  nearly  all 
the  various  branches  of  engineering,  and  so  extensively 
has  this  been  carried  oat  that  it  is  impossible  to  notice 
bet  slightly  its  Contents;  iMsidei  the  many  purely  tech* 
nical  formulae  there  is  to  be  found  a  collection  of  most 
useful  tables  applying  generally  to  engineering.  There 
'  are,  however,  a  few  mistakes  in  the  mass  of  matter 
brought  together  in  this  book,  and  in  some  instances 
statements  are  made  which  would  have  been  better 

Un  page  234  wc  read  that  Vickers'  straight  steel  axles 
should  have  an  uhimateten^le  strength  of  not  more  than 

23  tons  per  square  inch,  and  that  this  test  car.  only  be 
made  by  destroying  the  tested  axle.  Crank  axles  should 
also  h.i\'e  a  maxiniutu  tensile  strength  of  23  tons.  There 
i>  either  a  typographical  error  or  gross  mistake  in  this 
statement.  Had  the  maximum  limit  been  given  33  tons 
it  wojld  have  been  nearer  the  mark  ;  23  tons  is  at)surd. 

I  i''robably  the  bc^c  tca&ile  tebi^i  for  steel  axles  would  be 
30  tons  per  square  inch,  25  per  cent,  extension  measured 
over  a  length  of  three  inches,  and  40  per  cenL  contraction 
of  area  at  point  of  fracture.    The  author  omits  to  state 

I  thai  str.^i^hc  .ivies  are  tested  under  tlie  tup,  and  that  it  is 
this  test  which  destroys  them.  It  is  usual  to  take  the 
tensile  sample  from  this  axle.  Again.in  the  testsfor  steel 
tyres  given  on  page  255^  we  notice  that  a  tcoaile  sueogih 
of  47  tons  is  required,  but  no  extension  Or  contraction  of 
area  is  specified.  TliIs  is  ali  very  well,  but  tyres  have 
been  known  to  stand  the  tup  test  and  give  the  proper 
tonnage  in  the  tensile  test,  still  the  extension  has  only 
been  5  to  8  per  cent,  on  three  inches,  when  16  per  cent, 
is  the  lowest  limit  safety  demands. 

I  t)n  p.  410,  under  the  head  of  workshop  recipes,  theic 
are  several  mixtures  given  for  case<baidcning  of  wrought 
iron.  The  first  recipe  Is  «sed  by  a  few  people,  but  the 
majority  use  ordinary  charcoal  mixed  with  about  2  per 
cent,  of  soda  ash.  This  gives  a  very  uniform  and  close- 
grained  caslni;.  The  author  gives  no'tiine-allowance  for 
the  articles  to  remain  in  the  furnace ;  ttiis  is  all-important, 
because  the  time  governs  the  depth  of  the  casing.  Further 
0:1,  nl  p.  4rfi,  we  fii^d  some  recipes  to  prevent  the  in- 
crustation of  boilers.  Unc  cannot  help  hting  amused  to 
discover  in  "  Molesworth  "  of  1S93  that  potatoes,  ^th 
the  weight  of  water  in  the  boiler,  when  put  in  pievent 
adherence  of  scale.  Twdve  remedies  are  given,  bat  the 
only  one  a  mm  having  any  regard  for  his  boilcr  WOttld 
use  is  that  of  ftequent  blowing  oti. 

When  dealing  with  the  question  of  the  proportions  of 
locomotive,  boilers  on  p.  453,  the  statement  is  made  that— 
(t)  no  fixed  rule  can  be  established  as  to  the  best  lelative 

[  proportions  of  grate,  lire-bL)>:,  .ind  tube  surfaces.  (2) 
Length  of  tube  does  not  affect  economic  result.  (3) 
Diameter  of  tube  is  a  matter  of  indifference. 

These  condnsioDS  are,  to  say  the  least  of  it.  very  dog- 
matical. Given  the  class  of  fuel  to  be  consumed  and  the 
work  to  be  done,  then  the  question  of  the  design  of 
boiler  is  not  very  difficult,  and  the  general  practice  in 
this  respect  may  be  said  to  be  uoifwin.  This  practice  is 
certainly  approaching  a  fixed  rule.  Given  the  conditions, 
the  design,  or  wc  should  say  the  proportions,  becomes 
an  easy  matter  to  designees  worthy  of  the  name. 
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We  Itave  our  readers  to  form  their  own  opinions  upon 
conclosleaa  Nob.  2  and  3.   It  is  a  pity  they  are  to 

be  found  in  "Molcsworth,"  because  they  may  lead  students 
and  others  to  form  the  opinion  that  these  most  important 
details  are  natters  of  no  consequence.  TJw  compound 
locmnotive  naturally  is  included  in  the  new  matter  added 
to  this  edition,  and  being  of  great  interest  to  all  connected 
with  railways,  we  expecicU  to  lii;d  the  subject  thoroughly 
op  to  date.  In  this  we  are  disappointed  ;  two-thirds  of 
ft  page  is  considered  ample  space  to  discnss  this  im- 
portant question,  the  other  third  being  taken  up  v  i-h  n 
few  lines  on  American  locomotive  practice  !  Aiixcnran 
locomotive  engineers  do  not  consider  the  two-cylinder 
arraogemeot  for  compounding  "  most  suitable/'  nor  does 
hir.  F.  W.  Webb,  the  aUe  locomotive  soperintendeBt  of 
the  L.  and  X  \V.  R.-iilway.  Surely  tliese  two  subjectsare 
worthy  of  more  space  and  belter  treatment. 

On  p.  466  we  notice  a  formula  having  reference  to 
the  blast  pipe  of  locomotive  engines,  applying  in  par* 
tlcnlar  to  the  exhaustive  power  of  the  pipe,  as  the  efficiency 
of  a  bl.ist  pipe  iccms  to  depend  more  on  its  vertical 
position  in  the  smoke-box  than  on  anything  else.  This 
fact  might  have  been  noted  with  advantage. 

The  rulegiven  on  p.  499  for  the  safe  load  on  locomotive 
springs,  by  Mr.  D.  K.  Clark,  is  found  to  be  rather  exces- 
sive ;  the-  cfinstant  11  3  can  be  increased  \v:th  advantage 
to  15,  the  result  thus  obtained  being  the  actual  load  to 
be  carried.  Notwithstanding  these  few  weaknesses, 
Mo!e!;-.vorth's  Pocket-Book  is.wtthout  doubt,  incomparably 
tilt  best  of  its  kind  ;  and  so  accustomed  have  engineers, 
and  particularly  draughtsmen,  become  to  the  continual 
use  of  this  valuable  book  that  moat  of  them  would  be  now 
really  lost  without  it. 

This  bof'k  ii  clearly  and  will  [irintcd,  niccIy  got  up, 
and  is  a  credit  to  all  concerned  in  as  publication. 


THE  AMERICAN  CATALOGUE  OF  MEDICAL 
LITERATURE. 

Index  Calaloj^ue  of  the  Library  of  the  Suy^i^n-GcneraCs 
Offict  Lf.S.  Army.  Vol.  xii.  (Reger— Shuttiewortb), 
pp.  1004,  tt9x,  and  vol.  xiiK  (Siabgognes— Sotugin), 
pp.  1005.     Imp.  8vo.  Washington,  (Government 

Printing  Office,  1S93.) 

IT  Is  a  great  pleasure  to  all  who  are  interested  in 
any  form  of  library  or  literature  to  observe  how 
punctually,  year  by  year,  these  magmiiceiu  volumes 
aiqiear,  and  show  in  a  very  practical  way  how  American 
enteiprisc  can  deal  with  old-world  questions  of  gathering 
together  and  keeping  up  a  collection  of  books  that  is 
superior  in  its  own  department  to  any  other,  and  which 
has  been  got  together  in  littk'  mure  liian  thirty  years. 
What  is  framed  as  an  Ii^de\  Catalogae  of  the  Library  of 
the  Suigeon-Generars  Office  at  Washington  constitutes 
in  effect  a  dictionary  of  all  medical  and  surgical  litera- 
ture, ancient  and  modem,  with  very  fcsv  ;  tlie 
entries  under  authors'  headings  have  now  reached  240,007, 
and  under  subject-headings  S59>937  }  and  the  attempt 
which  at  first  sight  may  well  have  seemed  too  ambitious 
—viz.  to  catalogue  under  subject-headings  all  the  signed 
articles  which  touch  on  medicine  which  exist  in  the 
periodical  publications  of  all  languages,  as  well  as  to  cross- 
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catalogue  all  medical  books  and  pamphlets  of  the  world 
under  both  author  and  subject-headings— has  turned  out 

perfectly  successful.    In  the  first  eleven  volume  there 
were  mentioned  3,929  periodical  publications  whicli  were 
itius  traated ;  in  the  two  more  v^umes  which  are  befeie 
us  there  are  341  additions,  and  though  s6me  of  the  older 
ones  may  have  died  out,  yet  the  labour  remaining  ix  ob- 
viously no  lightone.  Thetluneenth  volumcbritigsus  within 
sight  of  the  end,  and  it  is  probable  that  two  years  more 
may  finish  the  first  edition  oif  the  catalogue  $  yet  it  cannot 
[  but  be  that  some  provision,  by  supplement  or  cthcrwife. 
I  must  be  made  for  the  literature  which  during  tiiteen  years 
has  been  accumulating  under  the  headings  of  the  earlier 
volumesi  and  some  arrangement  must  be  made  for  the 
llteratote  of  the  fbturcw   From  the  monthly  issues  of  the 
Index  Medicus,\\\\\c\\.  is  a  cat.ilo^'ue  issued  by  Mr.  Hilling», 
on  similar  lines,  of  purely  contemporary  medical  literature, 
we  may  estimate  that  the  sua  total  of  titles  of  additi<on» 
to  the  world's  medical  litecature  would  amount  to  about 
one  such  volume  as  the  present  every  three  years,  which 
leaves  us  no  doubt  that  the  successors  to  Mr.  Billings,  the 
present  librarian,  will  have  occasion  for  all  the  indomitable 
activity  and  accuracy  he  has  shown.    In  the  twelfU) 
volume,  considerable  use  in  various  quarters  has  enabled 
us  to  find  only  one  trifling  misprint  of  a  well-known 
physician's  initials  fxii.  449;,  but  accuracy  in  such  details 
is  indispensable  when  we  have  to  do  with  156  authors  of 
the  name  of  Richter,      of  the  name  of  Smith,  and  940 
of  the  name  of  Schmidt.    The  student  may  be  over- 
whelmed at  (iisi  by  the  J9  imperial  iivo.  pages  tlsat  arc 
required  for  a  closely-printed  catalogue  of  the  titles 
of  the  literature  of  scarlet  fever,  but  he  will  lind  that  46 
pages  are  needed  far  rbettmatism,  63  for  small-pox,  and 
lor  for  surgcr)'.    Tndcr  these  large  headings  the  sub- 
indcving     cxceUciu.    The  great  importance  of  such  a 
classification  under  subject-headings  should  never  be  lost 
sight  of  in  a  catalogue  which  deals  mainly  with  matters 
of  observation  and  natural  science,  for,  in  a  lar^'c  majority 
of  cases,  the  importance  of  the  record  depends  more  on 
the  observation  than  on  the  observer,  and  the  student  for 
whom  all  these  volumes  are  such  an  invaluable  help  to 
knowledge  is  much  more  likely  to  be  wishing  to  pursue 
an  inquiry  on  a  particular  subject,  regardless  of  those 
who  wrote  on  it,  than  to  trace  out  the  works  of  a  parti- 
cular author  regardless  of  what  he  wrote  upon.  However, 
Mr.  Binh^  is  extmndy  liberal  to  him,  and  gives  him 
an  e^celIcn^  chance  of  d'^-n;'  both,  of  seeing  all  the  vast 
mass  of  sijjned  periodical  uttiature  as  well  as  the  books 
written  on  the  pai  ticuJar  subject,  and  also  of  seeinga  list 
of  all  that  each  author  has  written  with  the  exception  of 
the  artides  in  periodical  literature  that  he  has  not  re- 
published, and  he  will  find  that  many  authors  have 
republished  in  pamphlet  form  all  that  is  worth  reading. 

The  task  of  classification  under  subject-headings  of  all 
lUemturei  both  periodical  and  other,  has  been  felt  too 
enormous  for  any  first-rate  general  library,  and,  so  far  as 
we  know,  has  only  been  attempted  by  tlic  Germans  over 
comparatively  small  branches  of  knowledge,  e.,c.  Cams 
and  Engelmann's  Verseichniss  der  Scriflen  iibei  Zojii'^ie 
■welche  in  der  periodische  IVerien  enthalten.  The  Royal 
Society's  "  Catalogue  of  the  Scientific  Papers  contained 
in  the  .Scientific  I'eriodicals"  (8  vols.  4to;  contained  only 
a  list  under  authors'  headings  ofthe  publications  between 
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1800  and  1873,  and  did  not  attempt  lo  dei!  with  any 
subject-headings,  or  any  of  the  past  history  of  ihc  sub- 
jects as  Mr.  Billiogshas  dmie  in  his  rich  and  varied  Index  i 
Catalogue  of  my  iittulj  all  the  Medical  Literature  | 
printed  betweoi  ike  fifteeatli  ceatwy  aad  Ac  pcetent 
day.  A.  T.  Myers. 


OUR  BOOK  SHELF. 

L-;hrhiich  dcr  Botixnik  ttach  dem  t: ti^eiiWiirtigen  Stand 
lUr  IVisii-it ifh.tft.  Bearbeitet  von  Dr.  A.  B.  Frank. 
Zweiter  Wind  :  .Alij^'emeinc  und  Spccielle  Morphologie. 
8vo,  431  p[)  with  .;  1 7  Woodcut  Figures  in  the  text,  and 
an  Index  to  Voiuinei  Land II.  (Letpsig:  WUIielm 
Engelmann,  1H93.) 

TiUE  first  volume  of  this  work,  dealing  witb  fc1stology> 
•natomy,  and  pbyfiology,  «aa  notioed  in  Natitre,  vol. 
xlvL  p.  010^  wfaene  aoae  fkcts  may  be  found  connected 
withMaluiMryiKOm,  aiwl  anrailfeinent     The  present 
vi>hllliai»COMieernea«ith|CiienIiiiorpholog>  and  special 
norpholiMjrtOr  classi^icatton.  It  is,  on  the  .whole,  exceed- 
iHil^y  wdrcompiied,  and,  as  was  said  of  the  first  volume, 
U  le  written  in  the  clearest  and  easiest  style,  with  no 
Sttperabnndance  of  words,  such  as  often  render  German 
text-books  unnei  es^.arily  difficult  to  the  beginner.  Tne 
illustrations  (upnards  of  400J  are  foe  the  greater  part 
borrowed  from  the  works  of  Sachs,  Ga-be1,  Schenk, 
PrantI,  Pringsheim,  Hanstein,  Schimper,  Strassburger, 
Hofnaeister,  Ue  Bary,  Tulasne,  Hornet,  Brefeld,  Woronin, 
and  other  speciahsts,  hut  chiefly  from  the  first.  These 
are  ail  duly  acknowledged,  and,  as  the  author  states  in 
his  preface  to  the  lirsi  volume,  he  has  made  the  best 
selection  he  could,  and  he  has  used  these  famih.ir  figures 
because  he  could  not  substitute  better  ones.    This  is,  of  ' 
course,  true  ;  \  et  w  e  put  it  on  record  to  inform  the  student  , 
that  be  will  tiud  little  th:it  is  origin.il  in  this  way.  General 
morphology  occupies  tifty-four  paijes,  under  four  heads, 
namely  :  discrimination  of  forms  in  the  vegetable  king- 
dom, directions  of  growth,  general  laws  of  the  relative 
positions  of  the  members  of  the  vegetable  body,  and 
origin  of  the  membera  of  the  vegetable  body.   The  re- 
mainder of  the  volume  it  devoted  to  special  morpholcwy, 
or  systematic  botany  ;  but  the  large  groups  are  lomewhat 
unequally  treated,  179  pages  being  devoted  to  crypto- 
ams,  as  against  140  to  phanerogams.    Indeed,  too  much 
as  been  attempted  in  the  space.    For  instance,  the  very 
brief  diagonses  ol  the  natural  orders  given  at  the  end  of 
thii  volume  can  be  of  little  service  to  the  beginner.  Few 
of  them  eaoeed  tlx  lines,  and  many  of  them  are  even 
k<%  ooDNqtmllr  the  characters  given  areoAen  insuffi- 
cient to  inddde  naif  of  the  genera.  Generally  speaking, 
tliey  •»  correct  as  far  a»  Um^  ffo.  bot  tliey  are  often 
not  raflicienily  comprebetuive.    We  lta«e  tald  that 
this  l«an  caoeUentbodk,  yet  here  and  there  one  iiumbles  , 
upon  Itatementa  dut  cause  no  little  surprise.   Thus  the 
pictures  of  Nepenthes,  Sarracenia,  and  Cephalotus  are 
described  indismminately  as  transformed  terminations  of 
tendril-like  continuations  of  the  leaves.    Then  with  re 
gard  to  the  bibliography,  the  scleciions  are  by  r.o  means 
critical,  and  sometimes  dcfectii  e,  especia  1 ,    11  'oreign 
literatuie.    The  indexes,  of  which  there  arc  tiirec,  are  | 
sufficiently  copious.    There  is  an  index  to  the  woodcuts,  1 
an  index  to  the  subjects,  and  an  index  to  the  plant-names.  { 
When  will  authors  learn  that  one  general  intlcx  is  jircfcr-  1 
able  to  a  number  of  classified  references.^    In  this  work 
it  would  have  been  much  more  convenient  tohave  had  an 
index  to  each  volume. 

Tht  EtemgHtt  ^  Naturai  Seimet,    Part  III.  Natural 
Philewpliy.    By  Dr.  H.  Wettsletn.  (London :  O.  j 
Newmann  and  Co.,  1893.) 

Thk  German  edition  of  this '»«ok  is  obligatory  fur  all 
the  secondary  schools  of  ■*«^^f  Zurich,  which  J 


partly  accounts  for  the  fact  that  more  than  seventeen 
thousand  copies  have  been  sold.  It  is  doubtful,  however, 
whether  the  translation  w  ill  be  so  widely  appreciated  in 
England.  There  arc  already  many  excellent  iiiiroduct:ons 
to  science  covering  practi' all)  the  same  ground  a-  Dr 
Wettstcm's  work.  In  ime  feature  only  is  the  book 
superior  to  the  majority  of  those  produced  in  i'ngland  : 
vir-  in  the  abundance  of  illustrations.  .As  a  rule,  our 
text  books  of  science  are  very  poorly  otT  in  this  mattci. 
whereas  Ganot,  and  Descbanel,  and  the  book  before  u», 
are  brightened  cQOiidenbly  bjr  thcinieitlon  of  numerous 
illustrations. 

\\  hen  we  say  that  in  the  138  pa^'Cs  of  the  book  the 
sciences  of  mechanics,  sound,  light,  heat,  electricity, 
and  magnetism  are  treated,  it  will  be  at  once  understood 
that  the  descriptions  are  of  a  rather  sketchy  nature.  I  n 
spite  of  this,  however,  the  book  will  give  its  readers  .-x 
good  srouoding  in  the  principles  of  physical  science. 
Though  most  ofthe  text  can  be  easily  comprehended  by 
the  average  pamit  than  arc  portions  which  should  hardly 
be  inserted  witwMt  expianatMn.  Thus,  on  p.  44  we  read : 
"  The  atmospheric  pressure  carries  our  legs  and  arms,  for 
the  condyle  of  the  femur  fits  air-tight  into  the  acetabulum 
of  the  pelvis,  and  likewise  the  condyle  ofthe  humerus  into 
the  articular  cavity  of  the  sbonioer-Uade.*  And  it  is 
misleading  to  say :  "  The  complete  spectrmB  of  snoUgbt 
consists  «  thico  parti— mm/  tptOmmt  tht  ttfiii 
speetrutttt  «nd  the  dkmtaU  t^Mfiyan"  (p.  71).  The 
ubie  of  spectra  gtvcn  in  the  froDtispiece  k  poor,  one 
of  its  defects  being  that  the  solar  spectntoi  enqr  dlffets 
from  the  spectrum  of  Sirius  by  the  addition  of  ne  thi«o 
lines  A,  a,  and  B.  With  this  exception,  however,  all  the 
illustrations  are  very  clear  and  accurate. 

A  SAor/  Li'urse  in  the  Thfury  0/  Determinant!,,     I5y  L. 
c;  Weld.    (London:  Macmillan,  1S93.) 

We  have  read  Prof.  Weld's  book  with  much  interest,  for 
though  there  are  few,  if  any,  novel  results  brought  for- 
ward,  he  has  certainly  attained  the  goal  he  set  before 
himself,  and  has  developed  the  theory  in  a  very  simple 
manner.  Some  of  the  methods  he  has  employed  are  new 
to  us.  The  grceler  part  of  the  work  requires  little  be- 
yond an  intimate  acquaintance  with  die  principles  of 
algebra  as  given  in  the  ordinary  school  text-books.  To 
confine  the  treatment  within  very  moderate  limits,  there 
is  no  appUcalton  of  determinants  to  analytical  geometrj-, 
but  many  of  the  tnoK  important  algcbaucal  npptications 
find  a  place.  After  treatmg  with  soiBetent  dmil  of  the 
origin  and  notation  of  determinants,  our  author  gives  a 
general  definition  of  them,  and  enumerates  and  proves 
the  more  useful  of  their  properties,  and  then  touches 
lightl<^  upon  their  applications  to  elementary  algebra, 
to  matrices  and  Sylvester's  and  l.uler's  methods  01 
elimination.  In  Chapter  vi.  he  briefly  discusses  tiic 
multiplication  of  determinants  and  reciprocal  determin- 
ants. The  last  three  chapters  give  a  brief  account  o: 
special  forms,  and  of  linear  transformation.  The  text 
is  very  clearly  printcil,  and  we  have  delected  but  few 
trivial  errors.  There  is  .a  good  store  of  examples,  some 
of  which  appear  to  us  to  be  r.aher  "  stiff."  Due  acknow- 
ledgment IS  made  in  the  preface  tO  the  SOUICCS  from 
which  results  have  been  derived. 

A  Practical  Treatise  on  Bridj^e  Construction.  By  T. 
Ciaxton  Fidler,  M.I.C.E.  Second  Edition, enlareed  and 
revised.   (London:  Charles  Griffin  and  Co.,  1^3) 

The  first  edition  of  this  book  was  reviewed  at  length  in 
Nature,  vol.  xxxviii.  p.  3.  Since  then  the  Forth  lindge 
has  been  completed,  and  great  advance  has  been  made 
in  the  manufacture  of  steel. 

The  principal  criticism  to  be  added  to  the  former  review 
is  that  the  author  should  a'ld  some  remarks  on  the  meth  id 
of  erecting  a  bridge,  large  or  small.  Asitis,  thesiructuies 
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are  described  as  if  thev'  dropped  donm  rVtAf  OUUl*  ffom 

the  sky  into  t!ieir  apprtipriaie  place. 

Many  supcrmr  designs  could  ,it  this  r.ite  be  rnade  for 
the  Forth  liridge  :  but  then  this  ignorci  an  important 
controlling  clement,  that  the  bridge  was  to  stand,  not 
only  when  cuTipleted.  but  at  every  intermediate  stage  of 
the  erectit:ii 

Even  the  operation  of  hoisting  or  rolling  into  place  a 
forty-foot  girder  x'i  not  a  simple  tn.itter  ;  during  the  pro- 
cess the  ordinary  stresses  are  mosdy  reversed,  and  the 
Structure  runs  the  risk  of  "cockling. 

We  find  no  mention  of  ibe  Tower  Bridge,  the  most 
inpOTtant  experiniait  of  a  dnwliridc*  d  ^aseutt,  G. 

Tfie  Amphioxiti  and  its  Dt-i-dopmiiit.  By  Dr.  H. 
Hatschek.  Translated  and  edited  by  J.  Tuckey. 
(LoBdOD  :  Swan  Sonncnaehein  and  Co.,  1893.) 

THIS  is  a  translation  of  Dr.  Hatadwk'awell-knoini paper 
«n  the  aubject  pubUshed  twdve  yean  ago.  It  mil  no 
douibt  enable  those  who  aunot  imd  Gemaa  te  foUew 
Dr.  HatKhek'a  atatenenti.  But  tnless  tlwrest  of  the 
tnmslatlon  is  more  accurate  than  that  of  the  title, 
readers  will  be  deceived  and  disappointed.  This  book 
is  not  correctly  called  "Amphioxus  and  its  Develop- 
ment." That  is  a  salesman's  title.  There  is  nothing  in 
it  about  Aniphiovu';,  cvcept  an  n  r  i  r  nf  the  earlier 
part  of  the  development.  The  iniporiant  tacts  of  the 
larval  development  discovered  by  Willey,  as  well  as  the 
adult  structure,  are  not  dealt  with.  The  original  plates 
have  not  been  reproduced  in  this  translation, but  very  small 
and  often  obscure  reductions  of  them  are  substituted. 

£•  R* Itft 


LETTERS  TO  THE  EDITOR. 

[Tht  Editor  ,i.fts  not  hoU  hiiine'f  rtsp/ntti/'tf  fitr  fifinunis  ex- 
frt'-td  hy  his  iorrtiponJfit- .  .\'n.'h<>  i\t>i  he  unJtrtakt 
to  ittstrH,  i>r  ts>  corrtif^nd  ivtlk  the  writers  of,  reJeeleJ 
manmcrift!  intended  for  thiter  any  other  part  aj  NATUKn. 
No  H«tiu  is  taken  oj  anonjrmaus  iemmuni«Uiotts.\ 

The  Uae  of  SeientiAe  Tema. 

I  AM  glad  that  so  distingoiilicd  a  physicist  as  Dr. 
LodKe  has  found  certain  ntoiMfi  relating  to  the  history  of 
iil^ok»,  which  I  diicnsMd.  1  fear  vny  inpeifectlT,  la  mf 
NoUiaKlHni  addtSM,  to  he  of  Mfidcnt  iolereit  to  ledace  him 
tofMoaadciitidseit.  Follf  ameciating  the  geoialitjr'  with 
which  hb  critfeiiBtt  Bie  caprMsed.  1  will  ask  your  permioioa  to 
eaeHBent  on  one  or  two  points  in  bis  letter,  which  may  not  be 
vainteresting  to  the  readers  of  NATt;KE 

One  of  the  principal  objects  which  I  had  in  view  in  my 
addrcM  was  to  promote  that  intercommunication  between  the 
physical  and  physiological  sciences  which  T)r.  Lodge  thinks  so 
desirable,  and  I  am  no  less  sensible  than  he  is  that  this  solid- 
arity is  much  impeded  by  inconsistency  in  the  employment  of 
words.  Your  oorrespondcnr  .ivers  that  whereas  the  language  of 
Physics  Cfln<i»t»  in  "simple  English  phra*es "  and  "common 
words  made  ilctinitc  liy  tunnfjiition,"  our  biological  words 
lie  "  potysyllabic,  '  and  uur  modes  of  expression  as  unlike  those 
of  daily  life  as  can  be  contrived.  We  say  "  dcviulising,"  for 
instance,  when  we  mean  kilUnc  just  as  the  chemist  says  "  desic- 
cating '  when  he  means  drying. 

It  IS  dif&cnlt  lu  exprets  the  couiplicaled  relations  which  exist 
Iwtween  Ibe  pbmomena  of  life  wiihont  nsing  tern*  which  are 
thaaaelvct  compltcaled  Thai.  I  ventare,  notwillisundiog  Dr. 
LodgsTt  good-Baintad  pieaiantiy,  to  tMnk  that  the  woid 
" dwieuftriiL"  bed—  it  lay  be,  wms  bellm  to  npittt  the 
little  that  we  Imow  aboat  the  "particaiar  go"  of  certain  pro- 
CClMt  thaa  any  linple  English  phrase  we  coald  substitute  for  it. 

Twowovd^  "life "and  energy,"  are  mcialljr  referred  to 
Itf  Dr.  Lodgt  as  exaBi|]lcs  in  illustration  or  the  Inconveniences 
wUcb  are  to  apt  to  arue  from  their  improper  use.  In  Physio- 
logy the  word  "life"  it  utiderstood  lo  mean  the  chemical  and 
phyrical  activities  of  the  parts  of  which  the  orgtinism  consist? 
together  with  their  co-oidination — not  the  jTocesses  only,  i 
oor  ibcir  wanUflatioo  only,  but  both  at  the  same  time.    Dr.  | 
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Lodge  »es  the  word  life  without  making  ii  "dchniie  in  con- 
notation," bat  from  what  is  said  about  it,  it  tii  evidcui  thai  the  life 
whidi  he  has  ia  view  is  not  made  up  of  processes,  but  merely 
ooBiiitt  in  tllcir  oo.4»rdiaMioa  or  adaptation  for  the  parpoMS  of 
the  oiganiioi ;  for  it  iadeiaedasthe  "power  of  lA'mfAvClhe 
italics  arenioa)  eneigy  into  olhiiwiie  unooovled  ehannels.'* 
This  being  undeiMood,  all  that  Dr.  Lodge  says  about  life,  and 
particularly  his  statement  thai  ii  is  n«ra  forn  of  eneigy,  seems  to 
roe  to  be  ia  accocdance  with  the  views  that  I  eadcavouied  to 
set  foith  in  my  address.  The  only  difTeTCncc,  thtrefere,  that 
exists  between  us  relates  to  the  sense  in  which  the  word  life  is 
to  be  used  for  scientific  purposes.  Next  follow  some  trenchant 
obieivatton?  as  to  the  misascofthc  word  "energy."  1  do  not 
think  ihnl  I  am  accuse^!  uf  such  iiilMi've.  Nevcuhclcss  r.  may 
bt  u.tlul  to  r.Mtc  lh.it  in  referring  to  the  jcnse  in  which  J. 
M..llcr  iind  his  dlustrious  pupil  had  uscil  the  term  "specific 
energy,"  it  was  eipressly  \lated  ih.tl  their  use  oi  it  was  in 
a  sente  entirely  different  from  that  in  which  it  is  employed 
in  physical  science  ;  and  lurther,  that  the  words  tjuolc  I  from  the 
"  Physiological  (  )|itic4, "  viz.  "  energies  of  the  niMvc.,  of  special 
sense,"  were  wiitlea  id  iSSO,  not  "  locj;  ago,"  as  JJr.  Lodge 

Tnu. 
can  assure  your  readers  that  to  the  best  of  my  kaowl^ge 
the  wonl  "  energy  "  is  never  used  in  the  old  MOie  by  phyaio. 
logical  writers,  excepting,  so  to  speak,  between  Inmtcd  coainuw; 
and  with  reference  to  the  hiitocical  iaiportance  of  Midler's  doc 
trine,  and  still  more  of  Hehnlwlus^i  eartier  physiological  writings, 
the  words  "normal  activity,"  or  others  of  similar  inpoctf 
aie  substituted  for  "  specific  energy,"  not  as  necessarily  ma 
anything  quantitative,  bat  simply  the  mode  in  which  the  i 
normally  reacts. 

To  the  suggestion  that  "nubjective  light"  should  in  folnre 
be  detignateit  by  an  impressive  looking  word  beginning  with 
fhcfry  and  ending  with  taxis,  I  liave  no  objection  to  make,  ex. 
cepling  that  it  might  turn  out  to  be  r.nher  sesquipedalian.  May 
1  add,  that  1  hope  to  have  the  opportunity  of  recurring  to  tlw 
•abfectorihevnionof  the  totally  colour  biind. 

J.  Bt'RUON  SANDKRSOH. 


The  Thieving  of  Antiquities. 

A  RECEN  r  case,  which  ha*  occupied  vome  space  io  NaTITRK, 
raises  much  larger  issues  than  the  character  ot  fatditrtdnalSt  and 
issues  which  iituM  be  faced  sooner  or  later. 

The  present  conditions  of  the  laws  and  practice  regaidlflg 
antiquities  is  m<m  unhappy,  both  ia  the  interests  of  science  and 
in  the  ictarsala  of  SHUeaau.  Two  matters  lequire  much  re- 
vision Ml)  The  nodss  of  eacavatiag ;  (a)  the  laws  regarding 
cscatratioo  and  eapoitalion. 

As  to  the  mode  of  saeavaiing  it  is  Mill  gcaetally  the  cuslom 
tolaaM  BQch  in  the  hands  of  native  overseers,  and  often  lha 


Eaiopssn  in  charge  does  not  live  on  the  work.  Until  it  is 
recognised  that  iti«  ttnjusti6ablc  to  disturb  antiquities  without 
recording  everything  that  can  be  observed,  we  snail  reic.-iin  in 
the  state  of  mere  plunderers,  without  a  claim  much  htghrt  than 
that  of  the  trcasute-hunting  natives.  In  Egypt,  hithenu,  neatly 
allofhcial  excavalioas  have  Ivcen  made  by  trusting  entirely  to  un- 
educated and  dishonest  native  overseers  ;  and  while  the  taws 
are  sttkt  concerning  Kuropcans  working,  the  natives  plunder 
almo%t  at  their  will  under  one  pretext  or  another.  Wiih  suitable 
regulation  it  has  Ijcen  proveil  practicable  lo  entirely  eKu.tvjile  a 
site  without  any  lovs  or  pilfering  of  ihe  smallest  objects  by  the 
luttvcs ;  and  such  excavation,  entirely  under  trained  and 
educated  obsenren,  cither  aslise  et  ieicigiBt  ihoidd  be  the  aisi 
in  ail  fatate  work. 

Bat  in  the  nwtter  or  ths  kgsl  petition  It  Is  ftr  asoie  dlfficnlt 
to  reach  a  latbfiutoiy  basis.  Baldly  stated  the  casa  stands 
thus.  Every  country  in  which  there  is  anything  much  worth 
having,  siringeiuly  prohibits  exportation  and  excavation ; 
and  aeariy  all  the  growth  of  aaiMCuass  uf  foreign  antiqaitias 
te  bi  direct  dehance  of  the  laws.  Most  counliies  ate 
engaged  in  thieving  front  othsfa  on  a  grand  scale,  by  vatious 
underhand  agencies;  a  fof«  ol  lliieving  which  is  as  much 
tolerated  by  public  opinion  a«  smuggling  wns  in  former  days 
According  to  law,  no  antiquities  olanv  Icinil  can  possiLily  leave 
Turkish  or  Greek  terrilosy,  and  ooibing  thai  is  of  great  im. 
portanos  can  lease  Italuui  or  EgypUaa  tenitocy.  Yst  meseamfc 

grow. 

The  .iclual  course  of  affairs  is  that  some  private  agent,  or 
museum  official,  hears  of  somctbiag  important,  and  buys  it  up 
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in  order  to  smugfile  it  f  ir  the  museum  in  which  he  U  interested. 
Sometimes  museum  officiali  go  on  misilons  to  collect,  or  to 
excavate  in  accordance  with  (be  town,  while  what  they  obtain  » 
nnngglcd  oat  in  defiance  of  t&w.  ThU  is  igmn^  on  yearly,  and 
will  to  M  till  wm  bMMrnMM"  i>«*lwi*l>c4*  McMwIiile 
til  unnttlflBaaaociBiiiKneh  diiecmriM  Imto  be  uppmied ; 
Hid  the  nort  impoitant  acqoldtioai  of  mitaeiHU  ut  a  matter 
VvMch  eaanat  be  published,  or  even  talked  about  In  delaO,  white 
(WMn  have  to  be  treated  as  secret  archives. 

la  Enpnid  the  Government  is  a  hindrance  rather  than  a  help 
to  a  better  state  of  ihinj^.  France  and  Germany  ask  other 
poweri  in  a  strai|;htforward  way  for  presents  of  antiquities  by 
diplomatic  chanrieh  ;  and  they  often  get  what  they  want,  as 
We  did  in  the  days  of  Lord  .Stri^tfori  de  Kedclifte  .-ind  Sir  Henry 
I.ayard.  But  recently  English  diplomacy  has,  on  the  contrary, 
repeatedly  thrown  away  what  rights  Kn;;li~hinen  might  claim 
concerning  antiquities,  in  order  to  gain  petty  adv«nlaj»cs  which 
diploma; i>is  were  capable  of  undenlanding. 

The  work  which  has  been  dorse  in  Egypt  by  the  F.xploraiiua 
Fund  anil  myself,  at  Ic.ist  shows  that  such  an  unsatisfactory  state 
of  ihingn  i»  nut  unavoidable.  The  Egyptian  law»  are  ad- 
ministered with  more  sense  than  such  laws  in  other  lands,  and 
with  a  little  diplomatic  protection  the  position  would  be  alt  that 
could  be  reasoaaUy  wUbed.  For  manr  year*  large  excavations 
have  been  made  opealjTi  and  with oomplcteffeedom,  bjr  English- 
men ;  nothing  has  been  leH,  either  of  ob}ect(  w  iMormMioo, 
owing  to  surreptitiotu  nethodi ;  all  that  hai  not  bcea  most 
essential  for  the  country  itself  has  been  openly  brought  to  assist 
•tody  in  England,  and  the  fullest  statements  can  be  openly  and 
honourably  made  on  the  sutjact.  Meanwhile  ob)«CUiiBi^led 
by  officials  have  to  be  kept  qaict»  and  leae  whatever  •ctentiiie 
value  their  record  might  have  possessed. 

Until  our  Government  sees  its  interests  in  backing  up  work 
for  ic  mu'ieiirn'ihyh'^nett  method*,  and  '.traightforw'ard  dealinK, 
we  shall  continue  to  lose  the  greater  part  of  the  scientific  value 
of  muieu  ii  ac'iiii*ition»,  and  ty  have  a  xamy  side  to  our  ad- 
lTlini^t^atlo^  which  is  more  discreditable  than  theae pCMOBal 
questions  that  have  lately  been  raided 

\V.  M.  FLiNOkRtPrrML 

Uoivcfsity  College,  London,  October  lo. 

The  Glaeiation  of  Brazil. 

Dr.  Wallace  i  poiaied  reference  lo  niyi«lf  in  this  week's 
Kati;re  induces  me  to  send  you  these  few  lines. 

It  ha<  been  said  by  more  than  one  critic  of  my  book  on 
the  "Glacial  Nightmare"  that  in  some  cases  I  was  merely 
sUyiii);  (he  »lain,  and  notablv  in  regard  to  Agaasix'a  view*  aboot 
the  gtaciatioo  of  Brasil-  It  has  been  omlooked  that  Agaitht's 
ttperlence  and  aathority  on  glacial  nattcn  were  nnrinlled,  and 
that  he  had  written  on  this  very  que<;tion  :  "An  oM  hnnter 
doea  not  take  the  track  of  a  f)x  (or  thnt  ofa  wolf.  laoanold 
hunter  of  glacial  tracks,  and  I  know  the  footprint  whenever  I 
find  it." 

Again,  Dr.  Wallace,  whose  knowledge  of  the  tropics  is  so  pro- 
found, had  written  :  "  Professor  Agassiz  was  thought  to  be 
glacier  mad,  bat  if  we  separaie  hi«  theorit"!  from  hi?  facts,  and 
if  we  carefully  consider  the  additiunal  f.ic.s  and  ari;aments 
adduced  bjr  I'rof.  Hartt,  we  shall  be  bound  !n  c, include  that  how- 
ever startlmg,  the  theory  of  the  ^;laciatil>n  of  Mr.i.  d  is  suj)(Hjrled 
by  a  mass  of  evidence  wdiicli  ivi  unprejudiced  man  of  scu-iice 
will  ignore  merely  because  it  tuns  counter  to  all  liis  ]ire- 
eoneeived  opmwns. "  Aj^um  he  .>.ay&  :  "  It  can  hardly  be  main, 
tained  that  the  discoverer  of  glacial  phenomena  in  our  own 
count  ty,and  who  has  since  lived  in  such  a  preeminently  |>UciAtcii 
disiria  as  the  NoRbem  United  States,  is  not  a  competent 
obacrver  \  and  tf  the  whole  acriet  of  phenotnena  bete  alluded  to 
hate  been  prodnecd  wfthoat  the  aid  of  ice  we  most  loae  allenn* 
fidanea  In  the  method  «f  teaaoning  finom  dnilar  eliMltio  tiaibr 
causes,  which  is  the  very  foondation  of  modern  eaotafy." 

Lastly,  Mr.  James  Gcikle,  In  hit  second  and  revised  edition 
of  *'  llie  Great  Iw  ^C^"  qnotes  .\gassir's  conclusions  without 
a  word  of  protest  or  waiBlnf  {et.  <ti.  484  s). 

\Vitb  these  strongly  expressed  views  before  me,  it  was  impos- 
sible to  ignore  the  issue,  and  it  can  hardly  be  said  I  was  slaying 
the  slain  in  criticising  those  «ho  believeil  in  tropical  pliciation. 

I  dill  noi  then  know  th»t  in  h:s  suh>t  ;ucnt  work  un  Dar- 
winkm  ]ir.  Wallace  had,  wiih  lh:it  candour  which  makes  his 
WDiks  jo  valuable  to  some  of  is.  i|.ialil'ied  an<)  patti.illy  witli- 
drawn  his  previous  conclusious  vn  the  sal<;eci,  a  fact  which  he 
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again  emphasises  in  bis  letter  to  you.  With  thii  letter  .  i./>.' 
qutcUio,  I  know  no  one  now  who  is  willing  to  support  Agaiait's 
theory,  and  we  may  take  it  to  be  dead,   ^tqmifuai  $m  patt. 

Meanwhile,  however,  let  u*  do  jostice  to  ihoae  who«e  obeer- 
vations  and  Ionic  have diipoUad  ana  phaan  at  l«wt«f  the  glacisi 
nighimite.  Dr.  Wallace  aitribntca  this  to  ha  ftfend  and  oor* 
respondent,  but  the  work  bad  already  been  done,  and  unply 
done,  by  others,  as  I  tried  to  show  in  my  recent  book.  In  it  S 
have  quoted  largely  from  the  admirable  remarks  of  Prof.  Orton, 
Dr.  kickeits,  M.  Crevaus.  and  last,  but  not  least.  Prof.  Hatrtt 
himself,  who  as  far  back  as  1871  had  given  up  Agasaia's  vicwn 
in  regard  to  the  Amazonian  glacier  (see  AnmittM  ytmrmmt  4^ 
Sa'f't.  f,  3rd  *er.  vol.  i_  pp.  294  ■%). 

When  we  have  got  rid,  however,  of  .Agassi.-  and  bis 
Amaroni.in  glacier,  we  have  not  ^;ot  rid  of  ali  our  difficulties. 
While  we  caiinrjt  accept  the  notion  of  tropical  ice-sheets,  we 
have  stiil  to  explain  the  existence  of  erratic  phenomeom  in  the 
tropics,  such  as  ihose  liescnhcd  by  Schomberg  in  Guiana,  by  E'e 
la  Uecbe  in  Jamaica,  by  Illandford  in  Southern  I'eritia,  hy 
Chardin  in  Media,  hy  Itch  in  \icanq;aa,  and  by  Hartung  in  th<. 
Azores.  1'here  seems  some  difficulty  in  explaining  these  pheno- 
mena without  invoking  the  former  existence  of  local  glaciers  in 
parts  of  the  tropics  where  they  no  longer  exist,  and  also  the 
occurrence  of  large  dilnfial  awvoownta  thtio.  I  sbouid  be 
greatly  indebted  10  Dt.  'Wallace^  twd  ao  wonld  others,  for  hin 
views  on  this  subject.  TTif  ra  rsmalni  anodiarandn  moco  crltknl 
difficulty  which  I  noost  reserve  ftr  aaolhct  ienet.  In  eonein' 
sioo  he  wilt  pemsii  me  to  thank  Mm  for  hla  wj  valnahle  nn4 
oowteona  letter. 

HUttT  M.  UOWORTH. 
90  Cdlliiq^m  Place.  Ctoonrdl  Road,  5.W. 

The  Glaeiation  01  BrazU. — ScintiUation  of  Stars. 

A  \  KKv  cur^:>!7  examination  of  the  gneiss  rocks  about  Rio  de 
lancito  -particularly  the  Corcflvado— will  show  how  the  rock 
breaks  up.  In  vottie  places  it  comes  off  in  great  flakes  like  the 
coats  of  an  onion,  and  the  e'l^jes  of  the-c  ilskes  are  quite  friable, 
and  can  be  reduced  to  fine  grains  between  the  t^l^;e^».  In  many 
places  it  is  found  quite  crumbled  up  by  tbc  weather,  and  down 
the  coast  towards  Santos  fine  grains  of  these  rocks  can  be  fouad 
in  the  soundings  at  some  distance  from  the  land. 

It  is  somewhat  singular  that  observation  has  led  me  to  a 
contrary  opinion  to  M.  Dnfoor  in  ilie  Kciotillations  of  stars 
(Nature,  October  ip).  Mv  attention  was  first  drawn  to  the 
uhenomenon  bv  nn  OM  and  experieitced  sailor,  e  native  of  the 
Westero  Islano,  and  n  mat  clem  weather  prophet.  I  hate 
constantly  ohacrvod  at  aaa  that  iteadlly.lMmlnK  alaia  indieated 
calm,  fair  weather,  and  the  more  they  twinkled  the  worse  the 
weather  was  likely  to  be.  The  forecast  given  by  this  variation 
la  aclntillating  wns  almost  invariably  cotiect  in  the  high  lati* 
tiidait  though  It  failed  lometimea  tn  the  tvapiea. 

DATID  WlLION  Barkkk, 

The  H^MttUtr,  GieanUihew 


The  Summer  of 

In  his  letter  in  N'aTURK  of  Au^;u^;  31,  Mr.  \V.  H.  Crump 
eT]»biin'<  how  the  weather  of  the  year  has  inrluenced  the  timei 
of  the  dowering  of  the  Halifax  flora  ;  and  it  may  l  e  of  some 
inti.'iest  to  offer  a  note  on  the  blossoming  of  a  few  common 
plants,  trees,  and  boshes  around  Worcester. 

I  hc  cardamine  hlowamed  on  April  16,  herb  Robert  on  the 
Kuh,  the  mk  or^  May  5,  the  elderbcrr)-  on  the  lOth,  the 
I  purple  orchis  oa  the  1  jib,  and  bear'i  garlic  on  the  1  jih  also. 

lu  this  part  of  England  field  blossoms  form  an  important 
(actor  in  cottage  economy.  The  harvest  of  this  flora  begins  in 
apring  with  the  primmer  «ho  viole*,  and  the  wild  dalMilt  the 
latter  hate  oaMed  the  Lent  lily.  Tbi*  aaaaon  tha  Lent  Bly 
blossomed  b  March,  as  did  the  petaraae  and  iddht.  Of  late 
years  these  Sowers  have  aequised  a  commcfclal  impenanee,  and 
engage,  especially  the  former,  a  mnltitude  of  pickers  and 
I  packers,  lending  life  and  colour  to  lonely  railway  siatioia. 
buring  the  season  dealers  station  in  suitable  country  habitats 
agents  who  collect  the  flosrers  gathered  by  the  pickers,  end  ia 
large  hampers  dcipateh  them  to  destinations  all  over  the  king- 
dom. This  ye^r  i)ie  d.iffodil  yielded  less  abundantly  than  usual. 

Next  to  these  hlos-miii  lallo«<lhe  cowslip  crop.  This,  for 
I  the  sake  of  the  piJiK,  which,  at  11  ,i  peck,  are  in  demand  at 
1  the  Uritiih  wine  makers,  is  collected  largely  by  coUers'  children. 
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Owing  to  lk«  diQagM  the  CMpk  Sr.*ailx  to  th*  ^lUell  of  MW 
(oik,  proTcd  aa  viler  Mm.  Happily  tbe  WMlth  or  the 
*e•^on  •  blackberry  crop  Mooed  ia  tome  meenm  for  tlie 

CO  wilt  p  failure. 

Tbe  modern  taste  for  cut  flowers  has  given  a  coBflMtdal 
place  also  to  tbe  bloooms  of  the  wood  aocmoM,  ibe  HUUtll 
marigold,  the  ladies'  smocki  Md  the  yellow  iiia. 

The  apple,  pear,  and  plott  Cfops  were  exedtcBt.  In  some 
planiationa  Uw  cooKbOTj  «fop.  tbrongh  Uw  xmm  of  the 
«couri;e  knowB  eathend  apidef,  wts  dc9iroyed»  and  the  Inuhes 
killed. 

The  hi;p  cioji  was  good  and  great,  the  hulk  heini;  of  a 
quality  rarely,  ii  c^-er,  nirfia<i«(1.  A«  early  as  July  ii  two 
pockets  reached  Worcciter  rrjiikct  ,  a  date,  save  one,  the  earliest 
on  record.  Some  twenty-four  years  ago — I  caonot  put  mjf 
hand  <>:i  ihe  exict  dete— e  pedMi  weiddltercd  in  lldi  uterket 
on  j  u3y  16, 

<Jn  August  8  this  season  picking  began  to  get  general.  On 
September  someda^s  earUer  than  picking  usually  commences, 
mngr  plaaicra  had  fimhcd. 

Ob  Seplenber  191  in  ocdinttf  jtur,  bops  begin  to  reaeli  the 
market.  Thi<  teasoa  much  beM*  tlMt  date  the  public  warc- 
hott«e«  were  filled  with  sew  bopi.  Tbe  leafon  being  in  advance 
of  the  hopmittiKmenlSOf  the  hnwcrf,  merchnnts  ai  J  not  attend 
to  buy.  For  ill  ihiai  MggM*  heavily  Udcn  with  towering 
loads  of  hopi  came  poaring  in,  and  not  only  were  the  piiUie 
warehouses  filird,  but  the  floor  spaces  of  the  SMrehul,  the 
Guildhall,  and  the  Gymnasium  were  packed. 

The  most  notable  feature  of  the  year,  doubiles<,  is  the  cir- 
cumMance  that  during  the  1  titer  part  July,  well  m  thromjh 
tbe  month  of  Aagnsi,  and  down  to  v.-.':  present  date,  there  wat, 
and  is,  B  second  leafing,  blooming  aad  fruiting  oT  fruit  and 
forest  trees,  and  ^los'.nming  of  the  spring  and  siimmer  ilDta. 

In  Pari*  the  llMrse-elie^truit  tree^  tilolsornr-d  ati  I  leafed  .lUeih, 
as  haj'pcnc'i  with  many  horsc-cliotriu!  trees  in  (.aiiil>ridf;esbire. 
Jn  Kent  oiclwrd»  again  put  forth  bluov^m^  wittle  the  ripening 
fruit  of  the  year  loaded  the  boughs.  As  far  north  as  Manchester, 
and  likewise  near  Wigan,  the  rhododendrons  blossomed  again. 
Thfoufhont  Englied  aMnrfiuil  Itces  are  in  second  bearing.  In 
the  aviaee  of  Indent  In  ine  M«w  Road,  in  this  city,  many  of 
the  tree*  are  garnished  with  new  foliite  of  the  eicqanite  thvid 
cfeen  tinclttre  of  spring;  the  leave*  Ae«e  atiainM  fv)!  ti«e. 
Strawberriaa  (ipeand  of  larj^e  size  (5  inches  in  circumference) 
ate  common  owcr  a  wide  area  of  En^^land.  At  Redruth.  Corn- 
wall, primroses,  gentians,  and  foMen  chain,  and  most  of  the 
early  spring  tlowers  arc  again  Ul  aplendid  blouom  :  and  there 
also  fruit  trees,  while  in  lull  crop,  are  again  in  rich  bloom. 

In  the  Cottenham  district  of  Cambridgeshire  a  second  crop  of 
various  kinds  of  fruit  is  hting  j;aihfrf(l  Green  [jw,  et>crrie-* 
have  been  secured  durin^i  the  l.ist  few  days  (rom  one  of  the 
gardens  ■  raypHcrrics  h.ivc  in  i^cveral  places  Ijlnssomcd  aj^ain, 
and  iiio<liiccd  linef  fmit  than  the  first  crop;  while  ,i|>plf-ircc5 
aiso  show  a  rich  tecund  bloom.  In  North  W.ilcs  dog-roses, 
hone>  saclilf,  and  foxgloves  are  aijain  in  s|»lendid  l>li>oiti.  In 
Worccuerahirc  the  midsummer  ilora  is  agam  id  tluwcr.  Gen. 
erally  the  late  potato  crop  is  growing  again,  and  great  deleriora- 
tioa  of  the  tubers  eoaues.  In  Tenbuty,  Worcestershire,  many  of 
the  potato  ittben  are  flabby,  as  though  scalded,  and  when  boiled 
tnrn  Utck  and  become  nauieoiu,  and  thegrowcnare  woiidering 
what  k  Ihe  aMiter. 

At  lUdoe  the  vintage  began  on  Atyut  eo^  a  nontli  aaiacior 
to  the  uttial  datcw  For  ccaeialiont  aneh  an  dale  haa  not 
been  known.  The  draedln  my  the  crop  Is  tpltMid  $  talldcflt 
casks  for  the  crop  are  not  procnrable. 

Here,  in  spite,  or  perhaps  in  comeqnenee,  of  Ihe  drought, 
the  familiar  wayside  wilding,  the  ladies  bed  straw,  formed  tin 
meadows  put  tip  for  mowing)  a  great  part  of  the  crop,  and, 
flinging  lavish  perfniTir  around,  lined  every  wayside  hedgerow. 
The  bumminij-bird  iDoth,  of  which  the  bed  straw  ia  a  food  plant, 
was  more  cotnmon  tlian  ever  liefore  within  my  rather  long  ex- 
perience.  At  the  end  of  ,\u>;u>.l,  a  nionth  before  the  usual  lime, 

the  thousand  of  Irish  harvestmen  left  our  ihore»  for  home. 

The  summer  of  iXtH  memUcd  gieatljr  that  «f  tbe  jwiieni 
remarkable  year. 

Weceeitcr,  September.  J.  Ltuvo  Bozwakd. 

Asyametrleat  Fnqnenejr  Catvnn. 

Some  six  years  ago  (September  1,  iSSyj  Dr.  Venn  wtu'.c  to 
jrou  pointing  out  the  asymmetrical  character  of  certain  frequency 
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 ncainteg  in  ^yncat  and  biological  measurements.  I 

have  iccentiy  obtancd  a  gcneraliied  lorm  of  the  probability 
fine  which  fita  whli  •  great  degraa  nf  aeeoiaqp  audi  cntwa, 
nnd  propose  to  dncms  it  at  lengih  tbonh.  McumhOe  I  wish 

to- point  out  that  an  asymmetrical  /MM  Wnomial  nw*  be 
readily  fitted  to  such  curves,  although  not  wilh  the  complete, 
ness  of  the  above  referred  to  continuous  curve.  Let  /:  be  the 
number  of  events  in  a  group,  /  the  probability  for  event, 
and  /  that  against  it ;  let  c  be  the  horizontal  space  selected  aa 
the  b.iNis  of  each  rectangle  forming  the  point  binom^it,  and  let 
a  be  the  total  aica.  Then  «e  have  the  following  diagian  «*cn 
by  the  pont  lyiiem  t 

Y 


I  « 
»  - 


whew  tbe  SQCcestive  heii^h.s  are  the  terms  in 


«(/" -I- (»/■•-',/  -t- 


•  J. 


Then  I  premise  that  to  fit  this  to  any  real  curve  we  tannot 
(l)use  the  Ien):'.lx  of  base  (»  -f  Ijr,  for  by  trial  I  find  this  is 
never  sufficie.iily  accurately  known  ;  (il  ti«e  the  tnas;nitude  or 
position  of  the  maximum  ordinate  of  the  observation  cviiTres,  for 
tbe  hrit  is  not  accurately  know n,  and  the  second  is  dependent 
on  knowing  the  exact  end  of  the  observation  curve. 

Accordingly  I  proceed  mol  by  the  method  s.iggcsicU  in  Prof. 
Edgeworth's  "Law  of  Error  and  the  Eliroin.Ttion  of  '.  hancc  ' 
<^fkil.  Ma;.;,  p.  31S,  April  |8S6),  but  by  a  method  of  bigiier 
moments. 

Reckoned  from  O,  the  diataacc  ON  to  tbe  vertical  thnmgh 
the  centre  of  gmvity,  G,  of  the  lyalein  c<  iccungles  is  f(i  -f  m^I. 

I  now  cnlcolato  ihe  osomenu  of  the  Rctanglei  roond  ibe 
venical.  OY,  and  find  for  tbe  rthaaaaaeat 


M, 


.  .  to  r  diflereotiations  ;/(/  ~  ./)" 


nhere  /  +  u  unly  to  be  put  unity  after  diiferentiniion,  and  - 
IS  supposea  small.  From  the  first  four  moments  about  <  ,  I 
find  the  first  four  momenta  about  KG  Lwitb  tbe  following 


Ma  =  «/•.'  / 


Now  the  centre  of  gravity  oi  liic  observation  curve  found 
at  once,  also  its  area  and  tt^  first  four  moments  l>y  easy  calcu- 
lation. Thus  the  pDsition  of  NG,  a,  11^  and  are  given 
r(uantities.  Taking  the  v&tues  of  ^  ^  |i|,  given  above,  ana  alio 
p  rq-l,  I  have  tour  e'^uailons  to  deiermme p,     n,  and  t. 

Solflng  ihem,  1  have  the  following  results  : 

/  and  1/  are  roots  of  tbe  quadratU  ; 

{W  -        +  ^'  =  o; 

au.' 

w  =  — ..  -   ; 

-  M«lM,  +  Mj'  .  , 

-  _  Vat  W  -  Mtijiir*-  3>^* 

As  verification  note  that  for  the  noranl  probobUiljr  carte 

3/ij' =     and  i>,  =  o. 
Tbaa  we  have 

/-  -  /  -(-  J  =  O,  «  r.  />  =  1.  and  ^  «  i, 
«Ba,  nndfsOk 

as  it  should  be. 
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The  tnetbod  enables  us  to  lit  •  bhwiBlnl  U>  nnjr  asymmeirical 
cnrve,  the  Kialt<  being  bued  on  no  single  ocdioMet,  but  on 
the  momenta  of  the  whole  •jntcm  tbronghout. 

The  importance  of  thii  M>lniiaa  is  that  it  enmblei  ne  to^ilelCT- 
mine  f  end  n  very  approximately  for  any  «yitem  of  phjnleai, 
biological^  or  sociological  measutrmrnii  :  i.e.  ii  tells  us  how 
araeh  grcntcr  is  (he  tendency  for  ;i  iii;Ytiuon  tn  orcur  on  one 
side  of  iheaeaatnther  than  OB  tite  other.  A  scientific  mntiire 
of  thb  if  deerlr  gfrc*  ^ 

<»» 

which  measures  the  asymmetry  of  the  frequency  cnrfe^  end  tdls 
ttt  at  the  same  time  (be  difference  of  /  and  y. 
UalvenityCollccei  October  17.  Kabi<  Pearson, 

Bfiilsh  Aiflociatlon  Rapett  «o  Thatmetfynaaiiea. 

As  I  am  BOW  tlcawiag  up  a  second  taport  foe  the  British 
AnociatitMt  on  certain  researches  connected  with  thermo- 
dynamic*i  may  I  be  permtited  to  invite  the  niiiiincn  and  co- 
OperalJOO  of  all  specialists  in  that  subject  ? 

It  i«  proposed  to  deal  with  (I)  the  "  iiolumam-Maawell " 
U<v  of  dtstributioa  of  energy  in  sytteais  of  colliding  and  noa- 
colliding  bodies  ;  (2)  the  virial  equation  wh<>n  intermolecular 
force  is  taken  into  account,  and  r>  ap;>lica',ion  10  liquids  and  i 
gases.  It  ii  desirable  that  the  rrpurt  shall  be  completed  in 
time  for  the  1894  meeting  of  the  Association. 

The  compilation  of  reports  un  different  bmriche^  of  science  is 
one  of  the  most  important  functions  carri.-'t  <>u;  tiy  the  liritish 
As-ociation,  but  it  In  e%^eniiAl  lh.\!  every  paper  bc.uini;  on  (he 
subject  of  a  report  sIkjuM  be  c ms  '.lic  l  in  i;s  prcpara'.ui).  The 
laluur  involved  in  widiuj;  lhiouj;h  ihc  cnarmoua  mx-is  vA  cxui- 
in^  literature  on  any  phyMca  suI>j<-l'i  enn  only  be  appreciated  by 
thuM  who  have  uoidertaken  such  work,  and  there  u  a  constant 
risk  of  overlookiflc  impwtaat  papcii)  whieii  an  eftan  baried  in 
the  TransaaioMt  w  ioma  abeeon  fereifB  eodaty.  It  aomellmet 
bappeai,  t00|  that  sneh  pajMia  cannot  be  pcocured,  and  hence  ; 
cannot  be  coamltad,  to  Ihc  great  detiimeot  of  the  report.  May 
I  tJwrefore  hope  that  the  aathon  of  any  iotreitfaatioos  hearing 
nn  iha  labjedi  of  mj  report  will  kindly  sanf  me  reprints? 
Lists  of  pipers  or  sagsettiOBt  will  aho  be  moti  acceptable. 

G.  II.  IJRVAS. 

Thoralea,  Trampi^glon  Road;  Cambridge,  0.*tober  iS. 

Curious  Pbenomenon. 

I  WAS  on  the  top  of  a  small  mountain  in  (he  nnvrcfclrj,  near 
lljerkin,  in  ihc  late  alternoon  of  .VujjUbi  jd,  -he  sun  he- 
iniJ  10-15  alKivc  ih;  hurircin,  \»  hon  1  iaw  x  lertinrknljle 
phenomenon.    <Jn  the  oppo-ilo  ii  le  to  ihc  san  a  l)ri^;ht 

disc,  pcrhajii  5  in  dianic'.er,  sha*n  on  some  I'.iikin^;  i;l.)iiiU. 
T:i<^  sti.id'iw  ij[  my  be.i>i  aiijieated  in  tlic  ixnlre  nf  the  tiiic, 
thAt  of  my  bojy  bel->*',  smile  ouisi.lc  tlic  diic  the  shadow  I 
ol  my  lt^;i  wa-i  faintly  vischlc.  TRl'  |ilu-noi!wr)Qn  continued  on 
aad  uii'-chai  is  10  ^jy,  Mheii  the  cloud*  were  favourable — for 
nearly  a  quarter  of  an  hour.  The  landlord  of  the  boiel  said  ha 
bad  never  seen  anything  of  the  son. 

William  CiiuRciitLL. 
New  Uttiveniiy  CInb,  St.  James*  Street,  S.W.,  October  17. 


HUMAN  AND  COMPARATIVE  ANATOMY  AT 
OXFORD. 

ON  October  14,  a  distinguished  compatty,  incltuling 
the  Professors  of  Human  .Anatomy  in  ICdinbmgh 
.tntl  C.iinbnd^e,  the  President  ol  the  CollCf,'e  ol  Surgeons 
of  Kngl.ind,  and  m.iny  \veU-kno«n  uieJit.ii  ineti  and 
tcaclieri,  attended  the  opening  of  a  ncvk-  institute  of 
Human  Anatomy  by  the  Vice-Chancellor  of  the  Uni- 
versity of  (  )xfi>rd. 

Tiie  u<;caMon  is  one  in  connection  wiih  which  a  few 
words  are  appropriate  coi^cerning  the  history  of  an.uo- 
mical  studies  in  Oxford  and  the  relation  between  the 
si)ct,uil  technical  stady  of  the  anatomy  of  man  lequircd 
by  medical  stutienti,  ami  the  more  general  study  of  the 
Cmnparatue  .matoniy  of  man  and  animals,  or  animal 
morphology.  Histoiicaily  the  study  of  oatural  science 
lutt  bad  the  closest  conneciion  witb  ib«  pirofesaiaB  of 
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medicine,  in  the  last  century,  zoology  and  botany  were 
not  pursued  in  the  universities  of  Europe  as  branches  of 
I  science  to  he  studied  for  their  own  intrmsic  value  as 
departments  of  kr.owledRe,  but  pMni.Tiily  as  givin^;  the 
student  arijuaintance  with  "  drugs  "  or  "  materia  medica." 
Linn.fus  was  the  first  university  professor  ulio  lectured 
on  animals  from  the  strictly  rooloijical  point  of  view  ; 
utuil  his.  tune,  animals  had  been  stiidie<i,  ev  en  in  the  uni- 
versities, chiefly'  in  relation  to  their  supposed  medicinal 
vinues.  Cnnctinently  the  anatomists,  who  had  niamly 
confined  ihemseivcs  to  exploring  the  structure  of  the 
hitman  body  and  of  the  animals  nearest  to  man,  extended 
their  area  of  study.  Through  John  Hunter  and  Georges 
Caviar  an  immense  body  ofknowledge  as  to  the  anatomy 
'  of  all  kinds  of  animals  was  accumulated  and  systC' 
matised,  to  which  the  name  Comparative  Anatomy  was 
!  applied— more  espacially  by  Cuvier  and  his  followers. 
In  this  country,  and  very  generally  elsetvhere,  the  study 
of  comparative  anatomy"  was  carried  on  by  men  like 
Hunter,  members  of  the  medical  profeaaiao,  even  prac- 
titionefB.  in  the  earlier  hatf  of  the  prasent  century  U 
was  UMttt  to  fiml  in  the  universities  of  Germany,  as  well 
aa  of  Britatni  thatanatainy,incl  jdin^^  the  wider  compara- 
tive anatomy,  as  well  as  the  topography  of  man  required 
for  medical  purposes,  tUtfCther  with  physiology  and  even 
pathological  anatomy,  were  att  taught  by  one  professof. 
Thus  the  great  Johannes  Miiller  discharged  this  mvhipic 
function  until  his  death  in  Berlin  in  i8;8. 

It  is  not  therefore  surprising  that  wlicn  the  Oxford 
L'rnversity  Corrimissioners  of  1836  revivcl  the  .ificient 
fo.ind.niiHi  of  L.inacrc,  they  charjjed  the  new  professor 
with  the  ;cai  hmi;  of  buth  anatomy  and  physiology.  To 
this  large  tn-k  Kolles'.on,  the  first  Linacre  |)rofe--sor, 
devoted  himself  with  characteristic  energy  and  «,th  a 
breadth  of  view  whi-.  Ii  few  n  ;)^\  adays  could  command. 
Koliesion  taught  pliy5iolo;,'y,  comparative  anatomy,  as 
well  .IS  that  toi"\.;raiihK  al  anatomy  ol  the  human  loo  fy 
which  medical  trniiiinK  dcrnands-  a  pursuit  whuh  he 
loved  to  call  " anthropoiomv.  \ntliropotomy  was  r.ot 
ne;,'lectcd  in  Rollcston's  ttmc  ;  those  <;tudents  of  the 
I  nivrrsity  who  wished  to  purine  liiiman  dissections  1  ii 
Oxford  found  the  necessary  material  and  assistance  in 
his  department. 

The  more  recent  Commissioners  (of  1S80}  came  to  the 
conclusion  that  it  was  desirable  that  a  separate  chair  of 
PhysioUtgy  should  be  founded  in  the  University  of  Oxford, 
and  accordingly  instituted  such  a  professorship  from  the 
funds  of  Magdalen  College^  whilst  they  altered  the  title 
and  scope  of  the  Linacre  chair  to  "14uman  and  Com- 
parative Anatomy."  it  was  to  the  Linacre  chair  thus 
modified  that  Moaeley  was  appointed  on  the  death  of 
RoUeaton  in  1881,  whilst  subieqaenily  Bnrdon  Sander- 
son was  appoiniod  to  Ao  newly-ciMted  Waynflcte 
(Mafdalen)  cbair  of  Physiology. 

A  further  division  of  labour  now  became  desiiabk; 
The  teaching  of  anthrapotomy^the  Oiediad  Stttdeofs 
necessary  groundwork— could  not  be  earned  on  per- 
sonally by  the  same  professor  who  was  charged  with  the 
subject-matter  of  Cuvier*  life-work.  It  was  a  question 
between  cither  assijjnini,'  to  the  Linacre  Professor  a 
spet  ially  qualified  assistant  to  superintend  the  dissecting- 
room  of  Human  Anatomy,  or  appointing  an  independent 
lecturer  in  that  subject.  The  latter  course  seemed  to  be 
the  better,  .ind  .Mr.  .Arthur  Thomson,  the  senior  demon- 
strator in  the  Medical  School  of  Edinburgh  University, 
was  appointed  as  Lecturer  in  Human  .Anatomy  in  iKford. 
The  cvprcssed  purpose  of  this  appointment  \\as  to 
relieve  the  Liiiacre  professor  ol'  that  p.irt  of  his  duties 
whitii  consisted  m  teaching  human  anatomy  for  the 
spcLiiic  pur[)0sC5  of  medical  cdm  ation,  and  it  was  in  no 
way  proposed  to  remove  from  the  prolcssor  his  functions 
as  a  teacher  of  the  anatomy  of  man  in  its  morpholoj^ical 
aspects  and  bts  duties  as  guardian  of  the  anatooiical  and 
ethnological  coHections  of  the  University. 
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On  the  death  of  Prof.  Moseley,  in  1891,  I  was  ap- 
pointed his  successor  in  the  Linacre  chair  of  Human 
and  Comparative  Anatomy.  The  I'niversity  voted  funds 
for  the  building  and  fitting  of  additional  laboratories  for 
the  Linacre  professor  (which  were  completed  and  opened 
without  ceremony  last  year)  at  the  same  time  that  we 
approved  the  expenditure  necessary  for  a  new  laboratory 
for  Human  Anatomy.  At  ray  suggestion  a  statute  was 
prepared,  and  has  received  the  assent  of  her  Majesty  in 
Council,  removing  the  words  "human  and"  from  the 
title  of  the  Linacre  professor  ;  so  that  the  professorship  in 
question  is  now  the  '•  Linacre  professorship  of  Compara- 
tive Anatomy,"  whilst  the  duty  of  teaching  anthropotomy 
or  that  special  study  of  the  topography  of  the  human 
body  which  medical  training  requires,  is  definitely 
assigned  to  the  "  lecturer  in  Human  Anatomy." 

The  consideration  of  human  structure  in  relation  to 
that  of  vertebrate  animals  the  morphology  of  man  as  of 
other  animals  -the  "comparative  "  anatomy  of  man  and 


collections  of  Comparative  Anatomy  and  Craniology, 
which  are  attached  to  the  Linacre  professorship,  do  not 
need  advertisement ;  they  have  been  rendered  famous 
by  the  scientific  discoveries  and  researches  of  those  who 
in  the  past  have  held  that  office.  Of  the  new  rooms  for 
the  study  of  anthropotomy,  we  have  the  expectation  that 
they  will  in  the  future,  under  the  care  of  successive 
lecturers  in  Human  Anatomy,  add  to  the  attractions  of 
the  U  niversity  as  a  centre  of  professional  training,  and 
justify  the  policy  which  has  led  us  to  the  expenditure 
necessary  for  their  erection.       E.  Ray  Lankestek. 


CELESTIAL  PHOTOGRAPHY  AT  THE  PARIS 

OBSEHVATOh'V. 
A   DESCRIPTION  of  the  work  that  is  being  done  in 
connection  with  the  photographic  star  chart  and 
catalogue  is  given  in  I.tt  .Wittiir  by  M.  A.  Fraissinet. 
We  arc  indebted  to  that  journal  for  the  accompanying 


Flc  I. — Ihc  pArl  ai  ihc  I'ans  ejlitcrvatcry  devoted  to  the  PhotogfAphic  Star  Cluit. 


animals— remain  as  heretofore  the  charge  of  the  Linacre 
profesitorship.  In  short,  the  treatment  of  man's  structure 
as  part  of  the  general  science  of  morphology  remains 
necessarily  the  business  of  the  professor  of  Comparative 
Anatomy.  The  exposition  of  the  geography  of  the  human 
body,  in  which  the  surgeon,  and  to  some  extent  the 
physician,  must  be  as  expert  and  familiar  as  a  townsman 
in  the  pathways  of  the  city  in  which  he  resides  and  does 
his  business — is  the  distinctive  function  of  the  te<icher  of 
"human  anatomy  ^  in  a  medical  school.  It  is  for  this 
special  purpose  that  we  have  just  added  to  the  excellent 
laboratories  and  museum  already  arranged  and  used  for 
the  study  of  anatomy  in  its  widest  sense,  a  new  dissecting 
room  and  adjuncts  adapted  to  the  reception  and  proper 
treatment  of  human  bodies. 

It  is  to  be  hoped  that  the  effort  now  made  by  the  Uni- 
versity to  establish  technical  training  in  anthropotomy 
as  an  independent  tTshoot  of  the  Linacre  professorship 
may  be  successful.  The  older  laboratories  and  muscum- 
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illustrations  and  the  following  information  referring  to 
them. 

A  special  bureau  for  the  measurement  of  the  stellar 
photographs  designed  for  the  catalogue  was  organised  at 
the  Paris  observatory  in  i8y2. 

Tn  accommodate  the  new  service  the  building  shown 
in  Fig.  I  was  erected.  On  the  first  floor  of  the  new 
building  a  photographic  laboratory  has  been  established. 
The  ground  floor  has  been  set  apart  for  the  service  of  the 
measurement  of  cliches  organised  by  MM.  Henr)'.  This 
service  is  under  the  direction  of  Mdlle.  KlumpUe,  who  is 
assisted  by  four  other  ladies. 

Two  measuring  machines  were  provided  last  year  of 
the  new  kind  devised  by  (lautier,  and  supplied  to  the 
French  and  some  foreign  co-operating  observatories. 

The  instrument  is  illustrated  by  Fig.  2.  It  consists  at 
the  lower  part  of  a  fixed  horizontal  piece  having  two 
rails  on  which  a  carriage  may  be  caused  to  slide  by 
means  of  a  screw.    Under  the  face  of  the  carriage 
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inclined  to  the  horizontal  at  an  angle  of  45'  is  another 
screw  geared  to  a  frame  on  which  moves  a  circle 
carrying  the  fixed  holder  which  receives  the  plate  to  be 
measured. 

Each  plate  after  it  has  been  put  in  the  holder  can  be 
subjected  to  three  movements  :  a  movement  of  rotation, 
which  serves  the  purposes  of  orientation,  and  two  recti- 
imear  movements,  one  of  which  takes  place  on  the 
horizontal  and  the  other  on  the  inclined  plane.  Each  of 
the  rectilinear  movements  can  be  roughly  read  off  by 
means  of  the  millimetre  scales  attached  to  the  planes. 
Fractions  of  a  scale  division  are  determined  by  means 
of  the  micrometer  screws.  The  head  of  each  screw  is 
divided  into  one  hundred  parts,  and  this  is  further 
divided  into  ten  by  estimation.  Since,  then,  one  turn  of 
the  screw  corresponds  to  one  minute  of  arc,  it  is  possible 
to  read  to  0  6"  by  means  of  the  micrometer  divisions. 

It  is  hoped  that  in  five  or  six  years  all  the  plates  re- 
quired from  each  observatory  will  have  been  obtained, 


Fis.  a.— loMiumtM  lor  Mca<uilnc  Sur  fhotosnptu.    O,  Ubtsrrlac 
5llcro«copc. 


but  the  measures  can  hardly  be  completed  in  less  than 
ten  years,  and  the  computations  to  which  they  Rive  rise 
will  occupy  about  the  same  length  of  time.  This  rate 
of  progress,  however,  cannot  be  regarded  as  slow  for  it 
must  be  remembered  that  the  results  will  occupy  forty 
ponderous  volumciof  one  thousand  pages,  each  page  con- 
taining the  positions  of  fifty  stars. 

When  the  immense  labour  involved  is  taken  into  con- 
sideration, one  ceases  to  wonder  that  some  of  the 
co-operating  observatories  are  unable  to  keep  up  with 
the  measureincnts.  It  is  to  be  hoped  that  lack  ol  funds 
may  not  be  allowed  to  prevent  the  obtaining  of  proper 
assistance  in  such  cases,  or  to  retard  the  publication  of 
the  results  as  soon  as  they  are  ready. 


SMITKSONIAX  INSTITUTIOS :  HODCKINS 
rVND  FRIZES. 

1  N  answer  to  inciuiries.  and  in  further  explanation  of 
statements  made  in  the  Hodgkins  circular  (Natcki:, 
vol.  xlvii.  p.  611;,  it  maybe  added  that  •^in/ branch  of 
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natural  science  may  o^Ter  a  subject  of  discussion  for  the 
Hodgkins  prizes  where  this  subject  is  related  to  the 
study  of  the  atmosphere  in  connection  with  the  welfare 
of  man. 

Thus,  the  anthropologist  may  consider  the  histor)'  of 
man  as  anfected  by  climate  through  the  atmosphere  ;  the 
geologist  may  study  in  this  special  connection  the  crust 
of  the  earth,  whose  constituents  and  whose  form  are 
largely  modified  by  atmospheric  influences  ;  the  botanist, 
the  atmospheric  relations  of  the  life  of  the  plant:  the 
electrician,  atmospheric  electricity  ;  the  mathematician 
and  physicist,  problems  of  xrodynamics  in  their  utili- 
tarian application  ;  and  so  on  through  the  circle  of  the 
natural  sciences,  both  biological  and  physical,  of  which 
there  is  |>erhaps  not  one  which  is  necessarily  excluded. 

In  illustration  of  the  donor's  wishes,  which  the  Insti- 
tution desires  scrupulously  to  observe,  it  may  be  added 
that  Mr.  Hodgkins  illustrated  the  catholicity  of  his  plan 
by  citing  the  work  of  the  late  Paul  Uert  in  atmospheric 
electricity  as  a  subject  for  research,  which,  in  his  own 
view,  might  be  properly  submitted  for  consideration  in 
this  relationship. 

While  the  wide  range  of  the  subjects,  which  the 
founder's  purpose  makes  admissible,  cannot  be  too 
clearly  stated,  it  is  equally  important  to  emphasise  the 
fact  that  the  prizes  in  ttic  difterent  classes  can  be  awarded 
only  in  recognition  of  distinguished  merit. 

S.  P.  Lax«;ley. 


NOTES. 

PRor.  ViRciiow  was  elecied  honorary  president  of  the 
Berlin  Medical  Society  on  Monday. 

The  death  i*  announced  of  Prof.  Lcjo  Lefort,  vice-president 
of  the  Paris  Academy  of  Medicine. 

Prok.  S<:HAL'rA,  of  Vienna,  has  received  the  Cross  of  a 
Knight  o(  the  Order  of  the  North  Star  from  the  Iviog  of 
Sweden. 

A  uisi'ATCit  from  Valparaiso  announces  that  a  volcanic  enip< 
tion  has  occurred  near  Calbuco,  causing  great  damage  to  that 
town. 

\V»:  arc  glad  to  learn  thai  Prof,  von  llelmholtz  is  recovering 
from  the  injuirieshe  sustained  from  falling  down  a  cuinp«nion 
ladder  on  board  the  SaaU,  while  returning  from  his  recent  visit 
to  America. 

Thf.  Franklin  Institute  has  received  the  sum  of  one  thousand 
dollars  Trom  .Mr.  A.  A.  Uoyden,  to  be  rewarded  as  a  premium 
to  any  resident  of  North  America  who  shall  determine  by  ex- 
periment whether  all  rays  of  light,  and  other  physical  ray,  are 
or  are  nut  transmitted  with  the  same  velocity. 

Miss  OrmeRod  has  received  a  report  from  her  correspon- 
dent on  crop  insect  pests  in  Norway  to  the  effect  that  the 
Hessian  f)y  is  now  for  the  first  time  recorded  as  occurring  ia 
Norway  nod  doing  damage  to  barley.  Specimens  of  the 
infested  straw,  showing  the  presence  of  the  tiat  brown  chrysalis 
of  the  Ctcidi<myia  dutruclirr,  were  sent  with  the  report. 

Dr.  J.  W.  Greoorv  has  returned  from  East  Africa  after  a 
very  successfal  investigation  of  the  geology  and  natural  history 
of  Mount  Kenia  and  the  neighbouring  region.  His  observa- 
tions, and  the  large  number  of  geological,  zoologiod,  and 
botanical  specimens  collected  durini;  the  cx|>edilioD,  add  con- 
siderably to  our  knowledge  of  tlic  character  and  capabilities  of 
British  East  Africa. 

With  reference  to  the  reported  outbreak  of  cholera  at  Green- 
wich, Dr.  Thorne  Thorne  reports  that,  whiUt  in  certain  importaat 
respects  the  materials  that  have  been  investigated  suggested  that 
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cholera  *as  in  quc^iion,  i(  now  transjiirc'*  that  in  ever)'  ca«e 
esanised  one  or  more  of  ibt  ordinary  proof*  as  to  this  have 
bcenvutine.  an  1  Dr.  Kislit  eooelades  that  the  ontbreak  is 
not  ooe  of  true  cholera. 

Aftkr  the  1st  of  November  the  tin*  «f  CeiitTBl  Emvpe, 
which  is  cmpl:>yc<l  in  Sweden,  Germany,  Austria,  Ilungary, 
Bomia,  and  6ervia,  and  is  reckoned  from  the  6fteetith  degree 
of  loogitode,  will  be  adopted  upon  Italian  railway-systems. 
K«ilwky  tioiM  ia  ItaHj  will  tbenfon  be  exactly  one  hour  in 
•dnaMofGncawidi  tliiw,  lad  sooiio.  39  sees,  in  advance  of 
Peris  mean  time,  the  diSewDce  of  live  beween  Graeowidk  an<1 
Peril  being  9  min.  21  sees. 

The  passeni:eri  on  board  the  North  German  Lloyd  s.s. 
CUmMirf,  which  left  Genoa  for  the  £a»t  or  the  »pd  iost.,  in- 
dude  Dr.  W.  KiUccBthel,  Ritler  PnTetm  te  dM  Unleertity  of 
Jena,  who  proceeds,  under  tbe  auspices  of  the  Senclcenbei^ 
Naturalists'  Society,  on  a  twelve  months'  zoological  expedition 
to  the  Miiliiccas.  After  a  short  sojourn  in  Java,  he  will  make 
'lernate  ha  headquarter*,  exploring  the  surrounding  island*, 
and  especially  the  isl.in  I  of  Halmahera.  We  are  informed  that 
Piof.  Kiikcnthal  wa»  the  elected  ooe  of  fifty  MoJogiMs  who 
•oiig;lit  the  Icadenbip  of  the  enpeditlo*.  Tht  eae^aadl  en- 
(iurnnce  which  be  displayed  in  his  recent  investigations  in  tbe 
Arctic  Seas  led  to  the  accumulation  of  rich  material,  and  they 
justify  an  anticipation  of  fpodi  moltt  bom  the  pieiul,  less 
tropiolt  j<wraey. 

Tks  ohibitiaa  wnmfed  bjr  the  Deutsdie  MithcBatlkeff* 
y«ieta4pi>V  *t  Hoiikh,  of  Mdelt,  diawingi.  tpmbu,  and 
imttiiineiits  wed  io  pwemnd  e^iod  ttethemetlo,  'wee  dosed 
oil  OctuWr  5.  From  a  circular  that  has  been  issued  by  the 
Association  wc  leaia  thai  the  exhibition  was  in  every  respect 
laMtfiful.  Owing  to  tbe  support  given  by  the  Royal  Bavariatt 
Qovcnincnt  utd  the  Minittijr  of  the  Imcrior,  it  was  possible 
to  eouadenbly  extend  the  phns  «r%iiMlly  pnpoied.  Tbe 
■KOCN  of  the  undeitiiMac  largely  Ai«  lo  the  Idodness 
qt  the  many  public  bodtci  and  private  in^vidnets  who  lent 
.ippaintus,  l>iC,  and  have  participateJ  in  the  work,  oficn  At  ,-1 
pecuniary  ^crifice.  The  committee  of  tbe  Association  desire 
to  express  their  thanks  to  exhibitors  and  othcn  who  have 
sopperted  iheoi  diuiog  tbe  lest  two  yeazs. 

Tbb  foltowiDg  gentlemen  be«»  been  nomlnetod  tot  election 
on  the  council  uf  the  London  Mathematical  Society  for  the 
session  1893-4  ; — Mr.  A.  B.  Kempe,  F.R.S.  (President)  ; 
MessrN.  A.  B.  Uasset,  F.  K.S.,  E.  li.  Elliott,  VAi.S.,  A. 
Crecnhill,  F.R.S. .  (Vice  Prc»idcnti) ;  Dr.  J.  Larmor,  F.  K.S. 
(TieeHirer);  Messrs..  M,  Jenkins  and  k,  Tucl^cr  (Hon.  Sees.). 
Other  membat— Dr.  Fonytb,  F.R.S.,  Dr.  Gkisher,  F.R.S., 
Dr.  Hin,  Dr.  Hobsui,  F.R.S.,  Mr.  Love,  Major  Msemshon, 
F.K,?.,  Mr.  J.  J.  Wall  rr,  f  R.S.  The  new  nominees  are 
Lt.  Coi.  T.  R.  Campbell  ana  Li.-Cul.  A.  J.  C.  Cnnningh,im, 
K  }',.,  iu  llie  pl.ice  of  Messrs.  H.  V.  B.T»ier  mid  J.  Hammond,  who 
retire.  The  annual  general  meeting  (November  9)  wili  be  made 
special  (or  the  consideration  of  the  following  resolution,  which 
will  be  moved  by  thecouacil :  "  That  theLondon  Mathematical 
Society  be  ineorporeted  as  »  Umlted  Liability  Company  under 
Section  23  of  the  Companies  .\ct,  1S67  :  and  that  the  Council 
be  empowered  to  t.-i'-ie  the  necessity  steps  to  carry  this  rc»olu- 
tion  into  cfTccr."  The  presentation  of  the  He  Morgan  medal, 
awarded  by  the  council  ia  June  last,  will  be  mode  at  tbe  »ame 
naetiig.  to  Prof.  Felix  Xleb^  the  medellbi,  who  eepeets  to  be 
present  to  receive  it  in  perron. 

We  have  received  the  first  part  of  ihesecondhalf  of  vol.  iii.  of 
Cohn's  A  '  yfL'^atiieii  /        :  iiisii-ii,  devoted  lo  the  fungii 

under  the  cUitoiship  of  Dr.  J.  Schrceier.  i'iie  present  part 
^■mcnces  the  description  of  tbe  Ascomycetes,  and  ii occDpied 
by  a  rionioi)  uiily  u(  the  first  sub-order,  the  DiscomycateS. 
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The  second  part  of  vol  vi.  of  the  y.niriti'  of  the  College  of 
Science  of  the  Imperial  l^rmvcrsily  of  japan  is  entirely  occupied 
by  an  elaborate  paper,  by  Prof.  .Sa.l.ihiia  Matsuda,  on  the 
anatomy  of  the  Ma>;noliac(:ie.  It  is  illustrated  by  four  plates 
cihlUtlncthe  exceliencL-  ot  work  to  which  we  are  aowaeouS' 

tomed  in  the  pro<!iKtj  of  the  Japanene  press. 

Dk.' K.  A,  PHILirPI  crmtribulci  lo  the  VtrhanJIuHgtH  0(  ihi 

Geinian  Sdenti&c  Society  of  Samiago  in  Chile  two  interesting 
papers  00  tbe  "Faaon  and  Flois  of  Chile  and  Argeaiinia." 
With  regard  to  tbe  flora  be  poinle  ontthet,  notwttbitHidivKtike 

wide  ditTcrcnce  between  those  of  Chile  and  of  Europe,  tbe  nam- 
iter  of  identic.U  specie^  is  greater  than  Europe  has  in  common 
with  South  Africa  di  .\ustialia  ;  while  Iwlh  the  llora  and  fauna 
of  Chile  ditfer  in  a  very  remarkable  way  from  tbote  of  Argen- 
tinia.  Dr.  Philippi  argues  from  these  fact*  that  the  mountain 
range  of  the  Conlillcrea  nuist  have  been  fotsMd  before  the  dc 
velopment  of  the  bona  and  flora  of  theie  connlriei. 

Amo!«g  other  excerpts  from  the  Transactions  of  the  Academy 
of  Science  oT  St.  Louis,  vol.  vi.,  that  have  recently  been  received, 
ibefollowiflC»*<^i'>t«'^t<~"'^''°  Opening  of  the  Buds  ol 
Some  Wood^  Phuit%"  br  Ur>  A.  S.  Uilcbcock.  This  paper 
records  observattons  mado  derieg  the  eprlnf  of  In 
'  r  lowers  and  Insects— I. »Vu;x"  Mr.  Charles  Robertson 
give*  an  account  of  tlie  pollinators  of  various  Labiates.  Of  the 
twenty-three  species  described,  nine  have  lon^  tongued  bees 
astheir  principal  visitors,  and  eight  show  special  adaptation  to 
beee  la  S*MMI.  No  species  was  found  to  be  adapted  to  the 
lower  hymenopteaa,  thotigh  ten  species  were  vintcd  fay  them. 
Diptera  ocearred  mi  visitors  of  nineteen  spedei.  and  bnttatflies 
on  all  but  five  species.  Tlic  rubv  throated  hammlng-bitd  only 
visited  Momra'a,  lira-Uin  'tin  iii,  and  M,  JistHlo$a,»ni.  beetles  were 
found  only  on  the  six  least  specialised  flowers  invcitigitcd,  Mr. 
J.  Cbfisiian  lisy  bas  prepared  tbe  materials  for  a  monograph  oo 
Inoline,  In  1^  bm  of  a  list  of  pepen  on  Ibenibject,  pnUithed 
up  to  the  end  of  1890. 

Da.  Edmund  Naomakn,  the  well-known  wtiier  on  Japan 
Geolagy»baajfl9tpnblIthedanu|Unsting  paper  ia  rti-,.n,ir.u; 
MrttktUungm  (Eicwniinc^hieft*  No.  108),  under  the  title  of 
'•  Neue  BeiitUge  lur  Geolope  end  Geograpbie  Japans."  ThN* 
coloured  plates  are  ^ivcn—p!-ite  i.  llic  crater  of  Shiranesan  and 
view*  of  Uandai,  two  volcanoes  active  within  recent  years  ;  plate 
ii.  a  slere<^raphic  represcr.iation  of  the  geology  of  Japan  (.scale 
( t  :  SiOQOiOOO)  i  plate  iii.  tbe  general  contours  of  the  country 
(scale  I  s  s.«oo,ooo). 

Japan  is  possibly  one  of  the  be^t  illustrations  of  the  value  of 
geological  knowlcdBe.in  throwing  light  and  colour  on  the 
geographlcel  featmea  of  a  country.  CteNnnmann,  in  hw  account 
of  the  geological  siniGMM  of  the  gmtaooaaiain  chain,  empba 
sises  the  presence  of  a  cryftaUine  oore  thrMtghont  the  whole 
length  of  the  islands,  and  against  it  the  sedimentary  depoaitt 
may  be  said  to  have  a  zonal  distribution.  He  prove*  that  while 
there  was  prepal*ozoic  folding  in  these  crystalline  kchists  and 
gneisees,  the  main  period  of  mouniaia  movement  and  tbe  np- 
heaeal  of  the  gmitcf  portion  of  Japan  took  place  In  early 
Mesozoic  times.  Ifceiiiiniionsof  ibeennimoiiapanjtkniaiifa 
are  probably  of  tale  Meoooole  age.  and  since  that  time  tbnw  bnw 

Ixen  several  period*  of  volcamc  activity,  constant  recnmacea 
taking  place  along  ancient  line*  of  w  eakness.  Theiesttltof 
the  particular  processes  of  mountam  maimg  in  Japan  0:1  the 
present  oonfignratkm  of  iw  sarfaoe,  and  the  correlation  ol  the 
rocks  with  the  varievs  typet  of  landaeape,  are  than  briefly 
described. 

The  "  i-o«»a  ma^ca  "  is  an  apt  name  given  some  year*  ago 
by  Dr.  Nanmann  to  that  cnrioaS  well  maiLed  de,ireision 
between  the  noith  and  ioiab  wiOBS  of  tbe  main  island— a  de 
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prewion  bonkrtd  by  the  highest  summits  in  Tap.an,  and  occu- 
pied by  a  girdle  of  volcanoei.  Ed.  Suesi  ("  Antiiiz  d.  Ertlc,' 
hd.  ii.  p.  225)  and  the  Japanese  geologist,  Harada,  are  of 
opinios  that  the  mountains  in  the  aortli  and  (onth  wings  belong 
to  two  indepndait  dudns  which  dnrlag  the  period  of  upheaval 
had  been  pashed  apinat  one  anather  at  this  "  foisa  magna,"  and 
they  compare  the  case  of  Hindu  Knsh  and  the  Htmalayat.  Dr. 
Xaumafm  Still  adheres  to  the  view  he  haJ  previously  advanced, 
oanu'ly.  that  the  mountains  of  the  north  and  luulh  wmj;-.  foim 
one  chain,  which  after  iti  iiphe.ival  was  broken  by  a  transverse 
fault  along  the  "fossa  magna,"  the  transverse  faalt  being  of 
iaier  date  than  the  main  longitudinal  fault  on  the  west  or  inner 
tide  of  the  islanda  aod  cattios  Ihroogh  it.  The  eraptive  activity 
and  lireqiient  mbiidtBces  udtUn  the  "  fosta  "  have  oierely  uken 
advantage  of  this  important  tektooic  break. 

Tmb  Report  on  the  Botanic  Gardeot  at  Geoigctown,  British 
Golaaa,  for  the  year  iSgt-^a,  eontainsMme  lotei«ttlngl»rona»- 
tktn  on  the  mettqMlogy  of  that  colony  for  (he  yesr  1891.  The 
rainfall  was  mnch  above  the  average,  though  not  so^neh  so  as 

in  tlic  two  pre/ioj'i  years.  For  the  nine  years  ending  l&SS 
the  average  fail  was  80-5  inchci,  but  for  the  three  years  eodiog 
1(91  the.  average  fall  hat  been  119*6  inches  ;  the  returns  from 
miooi  atntlons  show  that  there  is  a  f  radual  increase  in  the 
nnalUI  fkom  the  ao«th  to  the  north  oT  the  cokay.  The 
number  of  days  on  which  the  son  shooe  was  351.  lesvinc  ooiy 
14  days  of  unbroken  cloudiness;  the  mean  daily  sonshiD*  for 
the  year  w.is  7h.  The  m,ixi!iii;m  <iay  temperalutc  in  1 

the  shade  ranged  rroin  $4  in  i-'eUuary  to  90  ia  September  and 
October.  The  minimum  night  temperature  ranged  from  71*  to 
74*,  and  the  solar  radiation  from  148*  to  157°. 

A  CAREFUL  Study  ofthevspour  pretsore^  of  aqueous  solutions 
has  been  cnrried  out  by  C.  Dieterici,  of  Hreslau,  who  h.-vi  coVn- 
maaicaced  hi*  r*salts  to  Wii  J  mann  s  Anuaitn.  The  deter- 
minations were  made  for  0°  C.  by  m^-ans  of  an  apparatus  de- 
signed ior  the  appieciation  of  very  /eebte  piessnres.  The  gaoKC 
■led  wwoaaoeioidhaic with  aGceman  silver  diae^  which  has  the 
advaatage  of  yielding  to  a  great  esteiit  withoit  elMtie  bligne. 
The  motions  of  the  centre  of  the  disc  were  transferred  to  a 

mirror supcnde«l  in  jewelled  bearings  by  means  of  a  1!^!)'.  w.-ikh- 
makcr's  arbor,  the  coonection  U:ing  m.-ifle  by  a  cocoon  thrckd, 
and  the  minor  being  gently  held  in  position  by  a  small  spiral 
OeflectioM  wtro  measnrad  by  reflected  scale  aad  tele- 
The  ga^p  «»  ttted  to  1  tube  which  eoald  be  filled 
wilhthevopourof  Om  tolwiioii  unrounded  by  rndting  ice,  or 
conid  be  eichamted  at  pleasure.  The  li-iuge  and  toh«i  were 
endowed  In  :inniher  air-tight  space  which  could  be  filled  wiih 
pure  water  vapour  at  O*  C.  or  exhausted.  The  pressure  of  the 
water  vapuur  produced  a  deflection  of  170  scale  divisions, 
equivalent  toaji  mm.  of  mercuiy.  The  aiuhor  discusses  at 
leoglh  the  beaiiogof  his  resolu  upoa  Vaa't  HoflTa  djheociallott 
Ihcny*  aad  «poii  the  kinatk  theory  of  fufci.  The  carves 
enhibltisg  the  relation  between  degree  of  concentratioo  and  the 
corresponding;  vapour  pressure  have  the  common  characteristic 
that  with  the  concent  1  at  ion  increasing  from  ati  talioitcly  dilute 
I  to  tbOltt  36  in  multiples  of  the  normal  solution,  they 
at  appcosimatdy  the  same  eagle,  then  fall  with  a 
•teepindioe.  aad  liaally  lead  lo  heCMM  psmlM  m  th*  Ml*  of 
ab  icissx.  At  aboot  a6  the  ««rv»  «f  mlphniie  acid  cau  this  axis, 
showing  that  the  action  between  the  acid  and  the  water  counter- 
balances the  osmotic  pressure  necessary  for  evaporation.  The 
other  budici  invettigated  were  glycerine,  phosphoric  acid,  and 
the  hydimtes  of  potassium  and  sodiao*  eaaamaled  ia  the  order 
of  decreasing  vapour  pressnres. 

Thi!  current  number  of  the  PkihtcfhUa!  Ma^tine  contains 

an  account  of  the  most  recent  drterniinjlions  of  the  refractive 
indices  of  liquid  nitrogen  and  air,  carried  out  by  Profs.  Liveing 
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an;l  Den'.ir.  Owin).;  Ii>  the  bubbles  constantly  rising  from  liipii't 
nitrogen,  the  pr(!>m  method  could  ool  be  cnadc  to  give  accurate 
results.  The  refractive  index  was  therefore  determined  by 
finding  the  angle  of  total  redectioo.  The  liquid  aitrogen,  or 
air,  was  endoeed  ta  a  eytlndrfcal  veesd  eoobdaiac  two  veitieal 
plane-parallel  plates  of  glass  with  a  filn  of  air  hetteeea  them, 
'file  light  from  an  electric  discharge  or  a  monochromatic  flamo 
was  sent  through  a  »lit  into  the  vessel,  a  suitable  portion  beinij 
cut  off  by  black  paper  screens,  and  an  image  of  the  slit  was 
throis  n  upon  the  slit  of  a  spectroscof»c  by  the  gki-s  vessel  itself- 
The  vertical  platea  veia  taraed  round  a  vertical  axis  till  the  ex> 
tinctioB  of  the  laMga  iadiaated  that  the  angle  ol  total  relleaio« 
had  been  reached.  The  refractive  index  thus  obtained  for  aodhiai 
light  was  1-226  in  the  case  of  liquid  oxygen  (the  prism  method 
t;ave  I  '2iy)),  r2o62  for  b.quidair,  and  I  "2053  forliquid  nitrr^en 
at  -  190  ,  and  of  density  0-89.  The  nitrogen  probably  comoioed 
5  per  cent,  of  oxygen.  The  refraction  constant  of  nitrogen  is 
therefore  o'ass  as  .dctermiaed  from  the  liquefied  substance. 
Maseait  givee  0  337  ior  the  eoattant  ai  dctcraiined  froai  glMCOws 
nitrogen.  The  two  results  are  ia  aa  ftir  an  agieeneat  aa 
could  be  expected,  oonndering  the  dlttealtlea  lamMBdlag  the 


W  iKiisu  AMir's  Anm^m  dir  Ffytiputt  it  &umii  for  October 
ooalains  a  paper,  by  K.  J.  Holland,  on  electricat  eoodnetlvfty  of 

copper  chloride  solution.  The  solution,  whose  resistance  was 
to  be  measured ,  was  enclosed  in  a  dumb-bell  shaped  glass  vesief 
about  lu  cm.  Jong,  the  electrodes,  which  had  a  surface  of 
2\  sq.  cm.,  being  fixed  at  the  ends,  la  order  to  determine  the 
neaa  aeelioB  of  the  tube  betweea  tbeetcctvodait  it  was  died 
with  a  solution  of  sodium  chloride  and  the  reslsiaaee 
measured,  then  using  Kohlrausch's  results  for  the  resistance  of 
the  salt  solution  the  mean  section  was  calculated.  The  resist- 
ance was  measured  by  means  of  a  VVheatstone's  bridge,  with 
an  altematrog  current  and  telephone.  All  the  strengths 
of  copper  chloride  solutkm  cxaniaed  show  a  ngnlar,  thoc^h 
slight,  inereaie  of  eoadaclivity  at  Mgh  tesapetatufe,  thia  in- 
crease being  different  for  solntiont  of  dUhnat  dcgme  of 
concentration.  The  maximum  conductivity  snu  ohlaloed  with 
.1  solution  containing  about  t8  per  cent,  of  the  dried  salt.  The 
lemperaiure  coctBcient  varies  with  the  degree  of  concentration, 
and  attains  a  inaxiraum  value  for  a  temperature  of  about  40*  C. 
Whea  the  diOereaoe  m  coaeeatralioo  is  taken  into  accooat,  the 
tesalto  ebtaiaed  agree  veiy  veil  with  ibMe  elNatacd  by  TKitaeb 
aad  Wiedemann,  though  they  do  aot  ihow  10  satitfactery  an 
■greemeni  with  those  obtained  by  Isaaehseo. 

L' Eltttriciita  for  October  contains  a  paper  by  I>r.  Monti,  in 
which  he  gives  the  results  of  the  experiatents  he  has  undertaken 
in  Older,  tf  peaiihie,  to  aeoooat  for  the  Ihct  that  the  valaea 
obtained  by  Macforlaae  in  1877  for  the  difference  'of  ^ealiM 
required  to  pierce  a  plate  of  paraffin  were  very  mnch  smaller 
thnn  those  (.il>tained  by  Stemmetz  and  himself.  Macfar- 
lane  found  that  the  difl'ercnce  of  potential  re(]uucd  to 
pierce  a  plate  of  paraffin  3  mm.  thfck  was  39,000  volts, 
while  Dr.  Mooti  finds  that  to  causa  a  ditdiafge  to  pass 
between  two  kaobe  5mak  ia  dhtawter  thmuglh  a  hyer  of 
paraffin  1  mm.  thick  it  requires  a  difTerence  of  pUBtM  Of 
I  $5,000  volts.    The  author  employed  paraffin  which  netted 

at  5476  C-  The  terminals  were  brass  balls  which  were  hied 
wiltiin  a  glass  tube  about  ID  cm.  long.  Their  distance  apart 
having  been  measured  by  means  of  a  micfoooopeb  the  paralSa 
was  BMlted  aad  allowed  to  eoo)  ia  «  peetlal  vaoiim.  It  wee 
Ihea  a|>ain  mdted  aad  allowed  to  solidify  under  the  ocdiaaiy 
pressure.  By  this  means  the  formation  of  air  bubblea  wilhia 
the  paraffin  was  avoided,  and  it  is  to  the  presence  of  aack  air 
bubbles  in  the  >lab  of  paraffin  employed  by  Macf.irlane  that  Dr. 
Monti  attributes  the  diflerenes  in  the  values  obuined. 
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An  electrical  method  of  fc^-signalling,  which  ha»  i;reai 
potuUlitka  iMfofc  it,  Ins  been  iiitreaicd  by  «a  elcctfidM  ia  the 
employ  tt  the  Gfcat  Nofdwra  RaOwsf  Compaay.   A  win  to 

laiil  fiy  means  of  a  pipe  from  the  signal-box  to  the  v»riou« 
li^nal*.  .-It  which  poinu  bruthei  composed  of  copper  wire  pro- 
ject -some  four  or  five  inches  ahove  the  siJc  of  the  rail  nc.ircst 
the  signal.  To  the  foot-plate  of  the  engine  a  similar  bru^ii  ii 
fixed,  connecting  with  an  indicator  and  bell  on  the  engine.  If 
the  viffaX  be  at  daoger  Iha  two  bnwbe*  comns  In  contact  baf 
tfcct  of  ringing  the  betl,  end  ladicttiaK  to  the  drim  by 
■cam  of  « itakilafe  signal  fixed  on  hit  engine  that  the  line 
it  not  dev.  The  arrangement  can  be  switched  off  in  fine 
weather.  The  proce>s,  which  is  in  working  order  at  Wood 
Green,  has  proved  so  satisfactory  that  lh«  cooipany  have 
decide!  !  >  fit  upthambwtwi  ]Imi»  and  cmataally  the  whole 
of  their  system. 

Tke  report  of  the  meeting  of  the  SecieU  Ilclviuque  dts 
Snenccs  jVaiHrttlot  MA  at  Bitia  Ib  ScpHmbar  iSffSt  baa  jast 
been  publithed.  ' 

XatuTunJ  flaui,  edited  by  Dr.  L.  .Slaby  and  Herr  Ilf^r?  rffer,  | 
begins  its  S«con<i  ycir  with  a  till mber  full  of  arliclci    n  r,  v  ci  iy 
of  scientific  topics.  The  jouriul  mast  help  to  popularixe  science 
in  the  Fatherland,  Car  Iti  aoBlaal*— both  lORland  iMaatfatiaa— 
are  excellent. 

The  !>ecoad  yeir  s  meetings  of  the  Unirersity  Extension 
Khilmophical  Society  will  commence  on  Friday,  October  27, 
at  %  {dm.,  wbea  Mr.  BcRMid  Bcianqnct  will  give  an 
addfM  oa  "  AtOMim  In  hfcMogr/'  •!  1l%MiiMbCoilc|e. 
CbdMa.  Attoag  ather  saatlanMii  who  wiB  i«ad  papen  dtniac 
the  pmaot  year  are  PnC  Sally,  Itr.  O.'  F.  Stootj  Mr.  C.  S. 
L«di,  and  Mr.  P.  R.  Wcluieed. 

Thk  trattees  of  the  Aostraliaa  Masenm  hatre  toned  their 
thirty-ninth  annual  report.  We  are  sorry  to  notice  tliat  there 
has  been  a  slight  falling  off  in  the  .ittcn^Uncc  of  visitors  during 
tbeyear  1892.  The  number  of  visitor*  was  1^0,701,  beiag fewer 
hjr  9144  tlwn  in  the  previous  year.  The  avenge  week-day  at- 
tendance yixi  265,  and  that  for  Sunday?  712. 

Til  E  following  lectures  will  be  delivered  at  the  Royal  Victoria 
Hall  during  November: — November  7,  Mr.  Francis  Bond,  on 
"  Norway  and  the  Norwcgiane  "  t  November  14,  Prof.  U.  G. 
Sealer,  ft-S>f  "  9KaX»t "  \  VimiaAtr  ti,  Mr.  Janiea  Swin- 
hama;  on  "The  Bkchiaica  of  SltoctToyt"  ;  Norember  zS, 
Mr.  Deiq^aa  CttaegiCi  on  **Th«  Philoiopher'a  Stoue,  or 
Ih*  Royal  Road  to  Heahli  and  Wealth." 

A  Nl«r  and  lavtocd  edition  of  "Oar  Reptitei  aad  Ba- 
irachton*,'*  by  Dr.  M.  C.  Coolcci  haabeen  paUnbed  by  Mesm. 

W.  II.  Allen  anil  Co.  .\s  the  author  rcmarkc  l  in  ''le  prcfase 
of  ihc  uiiginal  edition,  he  aimed  at  producin^^  ' '  a  )i<  i|Uildr  volume 
on  a  rather  unpopular  subject,"  and  not  a  work  for  the  man  of  ; 
t(iesce.  The  fact  that  a  new  edition  has  b«en  called  for  shows  ^ 
that  the  fenaiat  pablie  appMcIat*  talet  of  mke«toaet  and  the 
Incaionation  of  frogt  In  Uadia  of  gnMHai  nf  the  "toad's 
envenomed  juice,"  and  InemaboMible  salemanden.  However, 

in  the  reading  of  the-*e  acL^jiints  something  i>  learned  con- 
cerning the  habits  ^nd  characters  of  the  liurds,  snakes,  newts, 
toads,  frogs,  and  tortoises  iitdi^cnuiis  to  Grcar  BrilUB ;  10 
iutiutiion  ia  happily  combined  with  amosement. 

The  "Zoological  Record  for  1892,"  edited  by  Mr.  David 
Shar]i,  r.K.S.,  .in'.i  being  the  twcnty-ninlh  volume  of  ZLoIo^ical 
litcriiuic,  has  josl  been  publL&hed.  The  scope  uf  the  Record  has 
been  greatly  enlarged,  and  an  index  of  special  subjects  haibeen 
incloded  in  each  defiartmeat«  in  addition  to  the  Uit  of  titlea  and 
thataaoaamleal  anrmngameot  aocordiag  to  genera.  It  has  not 
baea  possible,  however,  to  make  a  coaplete  ^itone  oTpxIieM* 
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tologica!  literatore :  iadeed,  Mr.  Sharp  Ihlalct  that  palieoBto . 
Iqgiltl  ihooM  undertake  the  eonpllation  of  a  separate  record. 
Weareindined  to  agree  with  this.    Everyone  knowi  that  an 

incomplete  recont  is  nf  vi;ry  Utile  use;  (or  valuald,'  liinr  i»»y 
be  wasted  ;n  ieir.  liinj;  through  it  fur  rcfeiencesi  wiiich  it  does 
not  coni.iin.  I'.ut  if  every  branch  of  science  had  a  publication 
which  did  for  it  what  the  "Zoological  Record  "  does  for  aoo' 
logy,  ictoallfie  papen  woald  bo  in  a  lUr  way  of  orgaatiailon. 

Some  years  ago  Prof.  Frank  Clowes  communicated  to  the 
Royal  Society  and  lo  the  Aberdeen  meeting  of  the  Brilidt  As- 
sociation the  fact  tlial there  oocaned  in  the  neighboarhood  of 
Nottingham  a  large  area  of  aaaditone,  in  which  the  cementing 
material  wav  wholly  crysfalttne  barium  sulphate.  The  subject  wat 
mtntior.eJ  at;ain  in  the  Geological  Section  at  the  recent  .N'-iltinj- 
haiu  meeting  of  the  British  Assixiation,  ami  several  j;eologi-ti 
gave  instances  of  similar  sandstone  occurrinj^  in  oihi-r  parts  nf 
England.  Prof.  Clowes  writes  (hat  he  would  be  giad  to  leant 
of  the  occurrence  of  such  sandstone  in  any  locality,  aad  to 
receive  specimens  for  examination  and  chemical  analysis, 

Wc  have  received  part  4,  vol.  v.  of  the  Transact  ions  of  the 
Norfolk  aad  Norwich  Nataralhts*  Society,  and  are  glad  to  find 

that  both  financially  and  numerically  the  society  is  in  a  satis- 
factory eoitdition.  Of  the  250  members  many  are  non-resi- 
dent in  the  county,  and  it  r-  pr  ilixbly  owing  to  thel-  help  that 
for  a  small  subscription  the  society  is  able  to  issue  a  goodly 
publica:ion  consisting  of  mire  than  190  page).  The  address  of 
the  ptcsident,  Mr.  (i.  Bi.  Woodward,  of  the  Geological  Survey, 
deals  mainly  with  the  geology  of  the  eonnty,  whitA  prewata 
many  very  Interettiaz  featarei,  and  be  also  contribotes  a 
memoir  (with  psrtrait)  ofthe  late  Caleb  B.  Rose,  one  of  the 

fathers  of  N'  lrrollc  (;c3lo2y.  Thrsc  mtmoirj  of  local  ni'.-.iratists 
of  note  form  .1  marked  feature  in  the  society's  pablication,  as 
also  do  the  livts  of  the  fauna  and  flora  of  the  county,  the  twelfth 
of  which,  namely  tbs  Coleopten,  by  Mr.  Jas.  Edwards,  in  which 
1738  apeeies  are  eattmerated,  to  iadadcd  in  the  present  namber. 
Amongst  the  other  contributions  are  a  very  interesting  paper  on 
tortoises  in  domestication,  by  .Sir  Peter  Eade,  containing 
mtasuremc'f.s  and  weights  of  twa  tortoitei,  i  -  -n  i;inuilly 
since  the  year  i8i>C>  i  ni>tei  on  the  occurrence  of  the  .Sit>eriao 
pectoral  stndpiper  and  Sowerby's  whale  in  Norfolk,  onlho 
Laplaod  banting,  the  Holkham  shooting  parties  at  the  eom- 
maaeeiMBt  oftba  prcaeat  eentaiy,  oa  Nerfollt  slags,  aad  other 
maReit otiocai  aad  gcMni  iaieicst. 

I»  these  Notes  on  Avgnst  34,  refeieaca  wia  aada  to  soma 

recent  modifications  in  the  method  for  staining  the  dtla  of 

micro-organisms.  .Strauss  mentions  in  the  Rn''^!.'tt  '/'.'V,m;V, 
1892,  No.  Jl,  that  he  has  succeeded  in  colouring  the  cili.a  of  the 
cholera  spirillum,  the  spirillum  Metschnikuwl,  .uid  Kmkler 
Prior's  spirillon  in  a  living  condition.  For  this  purpose  broth 
collares,  fkwB  1-3  days  old,  are  employed,  one  needle-loop  of 
which  is  placed  04  «  miemaeopla  ri^  and  canfally  auacd  with  a 
needle- loop  of  ZteM's  foctniB  solatioA  dilated  with  water 

(1  )  -4  ■  cover  t;la!s  is  then  saper]i:iseJ,  and  the  tirepara;!(>n 
examined  undci  the  microscope  as  rapidly  .as  possihlc.  '1  he 
above-mentioned  organisms  become  intensely  red  in  cyloiir,  and 
many  retain  their  motility  for  a  short  time,  and  a:  oae  ol  the 
poses  may  be  seen  the  extremely  thfai  corkscrew-shaped  or  wavy 
ciliaat-tiatad  pale  ted  oootaiaing  aMec  highly  coloaredgnaoles, 
which  aw  disposed  ia  tongitndinal  aeries  b  its  interior.  When 
the  organism  is  no  longer  In  a  living  condition,  the  cilia  may 
still  be  seen  although  Uis  distinctly,  whilst  numerou.s  i5olale<l 
and  detached  cilia  may  be  seen  moving  with  f,(tM  activity  in 
the  flnid.  Straoss  has  not  so  far  been  incccssfol  in  exhibiting 
by  this  method  Iba  eilto  of  other  ostaatoou  in  a  living 
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It  is  usual  !□  cases  of  thrush  to  rccorr.mcnil  the  Ul«  of 
alkaline  substances  in  or.ler  to  cojDtcra.cl  iUl-  .Tci:lity  of  the 
rTii>uili,  which  i»  generally  suppojed  to  favour  :he  gtowth  of  the 
thrush  fuagui.  Some  recent  reMorches  of  Marantonio  ( "  Cod- 
tributo  alia  biolagia  del  fitllgo  del  Hughetto"  Istituto  (I'lgiene 
di  Koma,  Tol.  xii.  189J,      199)  homvcr,  that  Ibis 

fungus  KTOWS  abundaiMlf  in  ftmnglf  alkalUw  ai  well  at  in  acid 
media.  F.xperimenrs  were  m.-iilc  to  ascertain  what  substances 
exerted  a  bactericidal  .action  em  Ifiis  organism,  S]>ecial  attention 
licinj;  t;iv^n  to  those  0!.u:\ily  prescribed  in  the  treatment  of 
thrush.  It  was  found  that  many  of  ibcse  were  quite  iaefleclive, 
OS  Ibe  other  band  nli^Hc  mid,  Rmongft  «tlw(%  «n  highly 
effieacioitt:  th«M  lAbomoty  ezperiflMiite  were,  moreover,  con- 
finned  in  teltia]  practice,  for  extremely  eneearaging  results  were 
obtained  when  lhl»  substance  wis  'ried  i;i  5<inic  cases  [of  thiush 
in  children  in  nnc  of  the  liospitals  in  Komc.  In  sonac  hosj.iitaU 
it  appear;  that  thrush  is  cnMeniic.  ami  Marantonio  was  able  to 
isolate  out  the  organism  uf  this  disease  Irom  the  <lust  in  the 
interstices  nftb^lktoring  of  a  children's  ward  ;  considering  that 
the  fungm  can  ancccaifiilly  resist  the  cSiects  of  desiccation  over 
foar  and  a  half  nontlu,  tliii  fact  is  not  sarprising.  The 
ht-haviour  of  this  oijjan ism  when  expiise  !  to  sunshine  was  also 
investiga;cd.  Tuilions  of  vigorous  a(;;ar  cultures  were  s[irca(!  in 
thin  layers  on  pieces  i:>f  '^V.iie  carclliuarJ,  wjiich  w«ie  pbtcj  in 
glass  boxes,  some  being  pre«erve<i  in  the  dark,  whilst  others 
were  insolated  for  various  lengths  of  time.  It  was  found  that 
thirtoen  baata'  caposnra  to  direct  annsbine  retarded  iba  develop- 
ment of  the  fnngus,  whilst  when  prolonged  for  seventeen  boar* 

i;  v\as  comptelcty  tleslroyeii.  The  j^rcat  mot'.alily  which  prevails 
auiun^bt  ^hilJrca  ^uflcriog  from  thrush  should  render  thcMc 
ciati.irate  aril  carefully-eoadnctod  csparineata  of  i^ccial 

inleresl  anil  importance. 

CarIUDE  of  boron  hai  been  isolateii  by  Dr.  Muhlhaaser,  of 
the  I  niverjity  <if  Chicago,  an.l  is  flescribcil  by  him  in  the 
current  publication  of  the  /.tttschrift jitr  Amrf^nistht  Chiniif.  Tt 
ftovcato  be  an  extremely  stable  substance,  being  capa)ile  of 
aneeasiMlr  tettstioc  tbe  action  of  almoit  nil  tb*  nsnal  solvents 
and  reafcnts.  Ka  eompotition  has  htcn  aaeertafned  by  talcing 
advantage  of  tbe  fact  that  chromate  of  lead  is  capable  of 
Oxidising  it  at  the  usual  temperature  of  a  combustion  furnace. 
The  analytical  data  indicate  the  simple  empirical  formula  DC, 
but  lis  c on.stitution  is  assumed  to  correspond  to  double  (bat 
C  =  B 

formula,  namely  BgC,  or  |       .    Boroo  carbide  was  prepared 
C  B 

by  beating  boric  anhydride  with  tbe  hard  variety  of  carbon 
miployedlOTaafclnctbeteniiinnbof  cleclrieaielanipti  The 
leaettoa  praceeda  in  aecortawo  with  tbe  cqnation :  BgQ|  +  5C 

=  BjCj  -t-  3CO.   Five  parts  of  borax  were  diaMlved  In  twenty 

(  aits  of  water,  one  part  of  sulphuric  acid  wa»  added,  and  the 
siilalion  allowed  lo  ccoj.  The  crystab  of  boric  aciii  uhicb 
«cr<:  (ormcrl  during  the  cooling  were  separated  by  filtration, 
washed  with  water,  dried,  fused,  and  finaify  heated  to  low  rcd- 
ncits,  by  which  they  were  dehydrated,  and  botie  anliydtida 
produced.  The  powdered  boric  aahydcide  wis  than  mised 
with  Iht  powdeivd  decliode  carbon.  In  the  proportion  of  five 
parts  of  the  former  to  eight  p«rts  of  the  latter,  an  J  the  mixture 
disposed  upon  a  suitable  carbon  support  Ijctween  the  tetminals 
nl"  A  powerful  arc  lamp.  Upon  the  yeiieration  of  the  arc  by 
means  of  »  current  of  350  amperes  action  almost  immediately 
commenced,  the  mixture  of  boric  anhydride  and  carbon  fusing 
and  evolving  n  oonsidsTablc  amount  of  gpa  whh  eflierveicenee. 
Tbe  openrtion  is  conclnded  when  the  elerveseence  ceases, 
when  the  carrent  should  be  switched  oH  nnd  the  jiruJuct 
allowed  to  cool.  Carbide  of  boron  is  thu«i  produced  in  the 
form  of  black  graphitoidal  spherules,  (tcqucnt.y  agyrc^jatcd  so 
M  u>  retevble  the  shape  of  a  bunch  oi  grapes.  The  spberalcs 
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possess  a  bright  metallic  lu?trc.  They  msv  b-  freed  frorn 
traces  of  the  ingredients  of  the  mixture  used  in  their  prepara- 
tion by  hcatinj;  (or  a  few  hours  in  a  platinum  crucible,  then 
powdering,  and  repeatedly  treating  the  powder  with  hydro- 
chloric acid,  water,  n  arixtnre  of  hydrofluoric  and  sulphuric 
acids,  and  finally  onoe  8ra»  with  diitiUod  watar.  Th«  powd«r 
thus  pnpand  yklda  nnaban  «•  eottbmtion  with  chnaate  of 
lead  which  agiRe  dosdy  with  the  formula  above  given.  Carbide 
of  boron  cJt>se!y  resembles  graphite  in  outward  app«arance  ;  i'. 
Slacken!  the  lingers  in  a  similar  manner,  and  the  cuating  thus 
traasferred  possesses  the  iamti  bright  metallic  lustre  and  i^reasy 
feel.  Eiaasinad  nnder  (he  microscope  it  appe.iri  bluish  black 
and  (iMiapamt,  and  redacts  light  with  chnmatk  effects.  Wbna 
heated  to  a  Ugh  temperature  the  powder  cakes  together,  foms> 
ing  a  soft  mafs,  which  is  readily  malleable  and  capable  of  beini; 
rolled.  At  a  very  high  temperature  it  completely  fuses  to  a 
liquid  much  resembling  a  molten  nietii.  It  burns  only  wjt;: 
great  difficulty  in  oxygen,  but  is  combuiiible,  as  above 
stated,  with  chromate  of  lead.  It  ii  insoluble  in  all  the 
ordinary  soIvent^  bnt  fused  caustic  or  carbonated  allLatiea 
attack  it  with  Ibnution  of  borate  of  the  alkali  and  libMUsoa 
of  carbon. 

Notes  from  the  Marine  biological  Station,  Plymouth. — Lnat 
week's  captniM  iadude  the  Mollusca  Zimm  LtsetmHi  and 
PMaJidemfafjiratm,  and  (be  Schisopoda  Ltf^w^fdt  ffrmeUb 
and  a  anmber  of  Erythrops  eUgams.  The  floating  fiwna  n 

unusually  rich  in  Diatoms  and  ninoflagenatcs,  and  a  few 
Radiolaria  are  still  to  be  seen.  The  larvic  uf  /V.>m>. ,  C  . .//<•/- 
reisii  and  TeristUa  ate  fairly  numerous,  and  C^/'h.'iijnifi  and 
larval  Lamcliibranchs  are  piesUful.  On  (he  0(hcr  hand  the 
larv.i:  of  Decapoda  (esp.  of  Bradtyom)  are  scarce,  and  a  fissr 
Ophinxia  /VW<i  are  the  only  nptesentativcs  of  the  Efhi1^- 
dems.    The  more  oceanic  forms  (A/Mv?ir>.>,  flfdm  aad 

Evidnt,  4c.)  have  of  late  become  in;  r,  i  ,iri.:l ,  ,  rce.  The 
Hydroid  AgS*ofhtHia  luhuhfera  ts  now  breedicg,  and  a  fev 

h,yih,.'ft  cAgem  eontala  late  emhryoM  in  their  brood* 

pouches. 

Thr  nddf  tions  to  the  Zdologicd  Sodet/s  Gardens  during 

the  past  week  include  a  Wanderoo  Monkey  (.Varafirj  tiUmt,,  9  J 
from  Cochin,  presented  by  Capt.  Morgan  ;  two  .Macaque 
Monkeys  (^Varin-K/ ryif^^flicV^  w/,  >,  ?)  from  India,  presented  re- 
spectively by  Mr.  John  Cook  and  Mr.  Stanley  i>inciair  ;  a 
Chacma  Baboon  {C/Hocefhalui  porcixrius,  9  ),  two  Common 
<,)ttails  KCftmrmix  trmmmmu)  from  Sontb  Africa,  picaeiilnd  fay 
Capt  P.  Baker  (two  Manatecf  (HSiMaMr  nssc*^  f  H/im) 
Item  Manatee  Bay.  Jamaica,  presented  by  Sir  Henry  A. 
Bbke.  K.C.M.G. ;  a  Black -headed  Lemur  [Lt  mar  truHHtus,  ?  ) 
from  Madagascar,  presented  by  Miss  Hoare  ;  a  Rufous  Kat 
Kangaroo  {Uyfnprymnui  l  u/esuns)  from  Australia,  presented 
by  Kenneth  Crawley,  Esq.,  R.N.;  a  Kite  {Milvut  idimus) 
from  the  Canary  Islands,  presented  by  Mr.  E.  G.  Mcndf. 
WaMo^  P.Z.S. ',  two  Purple  Porphyrtoa  {FitrfkfrU  tmnOtmA 
Soath>east  European,  presented  by  Mr.  Joseph  S.  Wbiiaker. 
P.2LS.  ;  a  Turtle  Dove  (Turtur  eommHnis)  liiiiish,  presented 
by  Miss.\lice  L.  West  ;  a  Kinkajou  (Cm-»/</^<'.  ,  j;<if;  : 
a  King  Vulture  {Gypagus  fup<i  J<-^:),  a  Common  Boa  {1>M 
(oiiitneto))  from  South  America,  two  Ospreys  {PanJiom 
kiUt^Mi)  from  Hayli,  W.I.  i  two  Kufons-necked  Weaver 
Birds  (^/iloMfansfi  Itxttr)  h«m  Soatb  AlHcn ;  n  Dunlin 
{ Trimga  il/inui)  British,  purchased  ;  a  Bnrchell's  Zebra 
{Eiiuut  kmMii,  9  ),  a  Wapiti  I>eer  {Cerrnj  tanadtntii,  9  ) 
bon  in  the  Gardens. 


OUR  ASTRONOMICAL  COLUMN, 

A  New  Co\irT.~EJinhirj;h  Cirtuhr  (Ho.  40,  dated  Octo* 
ber  19)  informs  us  of  tbe  discovery  of  a  comet  by  Mr.  W.  R. 
Brooks,  of  Geneva,  N.  Y.,  at  ish.  59m.  locnl  time,  iu  place  ibea 
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work  in  iMdhi,  nd  In  ^wopoMt  to 

obiemtioiis  in  cnnnection  widi  A  liiBtlar  teries  to  be  carried  on 
•ttheCeorgeiowa  Obienr»UN]r,fwl]w4ieterRiiiiationortbe  varU- 
tioa  of  Ututtde.  The  iBttiWEMnt  at  Mviila  will  consist,  ac- 
cordfa^  to  Aarvm^mf  mud  Attn^Pi^sks  for  October,  of  two 
telescope*  in  the  sanie  tube  ;  or  at  least  there  will  be  two  object 
gla«i(»,  one  at  each  end  of  the  tube,  their  foci  coinciding.  These 
wiU  be  of  t^  Mine  diunelcrt  6  indiei.  Mid  focus  3  tea,  ibe 


being  R.A.  I2h.  ;im.  X.  dccliu.Mion  12"  55'.  The  comet  has 
al»0  been    ulistiM-d  HamLurg,    Oc'.ubcr   17,    I7h.  5'Sm. 

Hambttri;  mean  turn-  1,  I2h.  221)1.  42 Dtfiinaiion 
+  13*  35  ^  •        ^^"^  ^  about  a»  Ut|;iU  as  a  sUi  of 

the  ninth  ai>i;nitude. 

Determination  of  Gr^c? amiicai.  I  '■snjTrDK  — In  part 

'5  (August  I)  of  the  /ei!  Jitill  jnr  I'tr  iutitu!:.:r.ie:ni, 
Herr  C.  Runge,  of  the  Te«;bnical  Hocbschulc,  Haiuiover,  f^wc* 
a  very  inlcrcsiing  account  of  his  results  in  delcrnnn  ni;  <^>_o- 
'.;r.Tph:c.Tl  longiti:f?e  wt!h  an  oTflinaTy  camera.  The  nr^ntive 
itmii  whicli  ihe  ^c^uIls  wcic  o'jlainci?,  wni  taVL-n  on  lusic  17, 
Ihc  camera  being  pointed  to  the  ncwr  muon.  F.icht  exposures 
were  made  one  afier  the  other,  with  interval  i  1  it  tun 
ninoles.  Wiihoiu  moving  the  camera,  and  a^icr  an  intcival  of 
about  thirty  minwei^  another  icrict  of  pkturea  was  taken  (on 
llieeune  plate),  tlic  objects  lliic  tine  being  some  stars  in  Leo, 
wUch  vma  allowtd  to  record  their  trails  on  the  plalo  for  lb* 
period  ofaboot  as  hour  and  a  quarter  with  le^uiar  intcrBittcs: 
Ixeaks  of  fire  acmids.  The  times  of  exposure  wen  noted  with 
aa  otrdioaiy  sntcb,  and  the  measuring  of  the  plates  made  with 
an  aocntate  micronieier.  Dealing  hes«  only  with  the  aocsracy 
of  Ihe  method,  we  may  >ay  that  the  demMllaB  of  the  moon 
can  he  determined  to  2o",  and  in  some  cases  with  greater 
.icciir;>cy  ;  in  ih.c  example  given  the  differences  between 
ihc  niL-asurcd  and  calcnlatefl  vahtei  were  -f  11",  -  19",  +  15", 
fi  .  In  the  111 e. IS  11  ring  uf  the  iiioon-dis'-ancc  Uerr  Kuni^e  says 
that  although  this  was  the  first  trial,  and  the  star-images  were 
not  all  that  coold  he  desired,  yet  the  accuracy  was  surprising, 
and  can  perhaps  be  siill  incTcas«<l,  even  without  the  help  of  any 
*' mcchnnischc  Hul[>mitie]."  Since  the  above  example  was 
made  he  has  ubtaiiied  ihe  gec^raphical  latitude  and  local  time 
bjr  IfaiD  photographic  means,  and  with  excellent  results.  The 
inslniment  employed  consisted  of  a  «iimple  camera  with  a  so- 
odled  "srappenantiplanet  "objective,  bySteinheil  in  Mtinchen, 
witk  a  food  length  of  24  cm.  The  stop  used  for  the  above 
plate  bad  a  diameter  of  1 7  mm. 

Astronomy  A.ND  A -iKi I  l  iivM'  N  Ai  Chicago.— A  Cc*  of 

llic  riiauy  papers  on  *»ir(jr>oniy  which  were  re-a.l  at  the  icties  of 
meetings  that  cominenccii  al  Cliicago  on  Auguil  2Z  appear  in 
this  monlll's  Attroiiomy  atul  Aslrt- Physics,  and  as  they  ai  t  lu  > 
long  for  individual  deKriptioo,  we  give  simply  the  titles  of  the  i 
MpcMandtbek  aatbortt  '♦Gwt  Tdeacopci  of  tbeFniwe," 
(7  Aim  6.  dark.  Tlila  daaia  urifb  ibe  ■ntnect  oonpletely  : 
from  llw  object-glass  point  Of  raw.— "A  Field  for  Woman's  1 
Work  in  Astroooay,    by  Mn.  Bf.  Fleming ;  "  Engioeering 
Ffoblems  in  the  Constraciion  of  Lurge  Refracting  Telescoiies, 
by  Worcester  R.  Warner.    This  is  accompanied  by  a  photo- 
graph taken  by  Mr.  Burnham  of  the  40  inch  Yerkes  m'^tru- 
ineni,  as  exhibited  at  the  Columbian  Exposition. — "The  Two 
Magnetic  Fields  surroui>ding  the  Sun,"  by  Prof.  Frank  H. 
liigelow  ;  "  The  Constitution  of  the  Stars,"  by  Prof.  Edward  C. 
rickering.    This  paper  concludes  as  fnllows  :    "With  few 
exceptions  all  the  stars  may  be  artanKed  in  a  seijucnce  bet;cnnirg 
with  the  planetary  nebul,«*,  passing  through  the  liiight  line  stars  i 
to  the  Orion  .staii,  thence  to  the  hr.^t  ly|>e  stars,  and  uy  insensible  j 
char.ge^  to  the  second  and  third  type  slars  "  ;  "  l-'onceining  the  ■ 
Na;uic  of  Nova  .Xung.T  S  Spectrum,"  by  Piof.  \V.  \V.  C:>tnp- 
Ivcll  ;  "  i'lcUwinary  .Note  on  the  Corona  of  April  t6,  iii9ji"  > 
hy  I'rof.  T.  M.  Schxberle,  being  a  discussion  of  the  lacts 
gathered  (wax  the  numerous  pbot<^raphs  taken  ;  "  The  Wave- 
lengths of  the  Two  Brightest  Lines  in  the  Spectrum  of  the 
Ncbttlac."  by  Prof.  lames  £.  Xceler;  and  IssUy,  "Con- 
iribntions  on  the  Snbjoa  of  Solai  Phyaia,"  byPfoC  E.  R.  «a« 
Oppolter. 

A  N  i\s  .A  RONOM 1  r.M.Di.'^E  k  wvovi  AT  MANILA. — Manila 
airc;t«iy  po&.scsses  a  Oovernmcni  meteorological  and  seismo- 
graphic  observatory,  and  an  important  atironomical  observatory 
wiU  soon  be  establiibad  there.  The  chief  insuumcnU  will  be  a 
Bov^photognphk  nerfaUan  initnmnt  and  n  tefe  Men  m> 
fmctor  (I9*s  iaehca),  thn  latur  baiiig  ptwddad  wdi  ufibMo- 
ftaphieoomMtingkna.  _Vtehtr  Al^senni  to  bctni^Ae 
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tub*  being  equal  to  the  sum  of  the  focal  lengths  of  the  object- 
gfa<;sc5  1  (;-■  photographic  plate  is  ]  laced  in  the  focus  of  the 
iwij  ol  jcctivci,  i.e.  in  the  centre  of  ihc  tube.  The  method 
adoptc.l  IS  that  fif  Talcotl,  and  during  the  observantm  of  both 
stars  the  ir-.*trunicn;  is  not  moved.  The  upper  objective  thi.i** 
the  image  of  the  tiist  Msr  on  the  upper  side  of  the  s<  iiMtivr  film, 
while  by  the  help  of  a  1  asm  of  mercury  below,  and  the  lawet 
objective,  the  trail  of  the  second  star  is  recorded  otr  the  under  ,ide 
of  the  same  film.  Besides  visual  work  ihc  .Merz  refractor  will 
be  used  for  pho'rijrsphic  observations  of  double  stars,  spectto- 
graphic  work,  ph.,t.u;raphic  parallax,  &?. 

The  ViSibiLiiv  OF  Vents  to  thk  Saktlu  Eyi  — Prlnfipa! 
A.  Cameron,  at  Varmoulh,  Nova  Scotia,  and  .\I  llru^uiire,  a. 
Marseilles,  have  made  a  series  of  observations  with  a  view  of 
determining  for  how  long  a  period  the  planet  Venus  can  be  »een 
in  the  day  time  without  optical  aid  (  /'r^us.  AWit  Xnfi,j  /ns/i- 
tm/e  «/  Stitmt,  vol.  i.  pan  2.  2r.d  series),  lie^inmng  with 
the  superior  ooaiuoclioa  of  February  iS,  iS.>c>,  Mr  Cameron 
saw  Venus  with  his  naked  ae  26^  days  a/ter  that  date,  and  M. 
Uruguiere,  in  tbe  same  latitndc,  detected  the  planet  4}  day» 
before  the  inferior  conjunction  of  Deewnber  4.  1S90  ;  «o  that 
altogether  she  was  visible  to  tho  natidod  eye  during  259  days. 
The  elongation  of  the  planet  whOB  fint  picked  up  by  Mr. 
Cameron  was  6i\  and  when  M.  Brandirt  aaw  her  Mat  ia 
Novcmto,  1890,  the  cloogaUon  wasncarly  9*.  tntt  tha  MNIaocy 
was  only    per  cent,  of  tbe  Bcut  gicatnt  brflUaacgr. 

Meycr's  CoscvutsATtoKAi.  Lexicox.— The  popularity  of 
this  series  of  volumes  can  only  he'aoeountcd  for  by  the  vmy 
judicious  way  in  which  the  pubUshetBB  hate  dealt  «{tb  every 
branch  of  science,  treating  it  folly,  aceuiatefy,  and  in  such 
language  that  it  can  be  understood  by  Ihe  most  general  reader. 
Under  the  heading  "Astronomy  is  given  an  escellenc 
and  coociae  accoent  of  the  early  hHtamad  developnwnt  of  the 
seisiwe.  This  Icaicon  hw  leaehed  Its  fifth  edftlon: 


GEOGRAraiCAL  NOTES. 

A  LAiil  1;  has  reccti'.iy  l.ten  laid  between  the  seaport  nf 
i;i:ndiil)eri;,  in  i,^>ueensliU)fl,  and  Nov  Caledonia.  Thu  line 
910  miies,  allhuugli  nut  very  important  in  itself,  is  of  srjme 
interest  as  possibly  the  ciMiimencement  of  a  great  Pacific  cable 
which  may  ultimately  uiiue  .Vusiialia  ami  Canada.  Shouid  this 
scheme  be  carried  into  efifect  the  probable  route  of  the  cable 
would  be  from  New  Caledonia  to  Fiji,  thence  to  Samoa,  and  by 
Honululu  anil  the  1  annini;  islands  to  N'ancouvcr. 

The  last  number  of  the  Iht'Ulin  of  the  I'aris  Geographical 
Society  ;i::blishes  ;lit  list  of  awards  of  the  society's  medals,  the 
bestowal  of  which  was  noticed  in  this  column  (vol.  ^Iviii.  p.  40*, 
together  with  the  reports  of  the  a\variis  which  w  ire  too  len^Miy 
to  be  read  at  the  meeting  in  April.  A  notable  tact  cor.ncvtt  i 
with  these  prizes  is  the  custom  of  recognising  ilie  value  of 
original  maps  and  books  of  geographical  rc>eiuch,  lusioricat  or 
critical,  a-  well  .is  the  work  of  explorers. 

An  aiiiuiint;  instance  of  the  danger  of  cumnicnlinK  an 
(ieunraphical  news  without  referring;  to  a  full  report  ociurs  in 
tile  lail  uuaibet  of  the  Kcvuc  1  i\iiuai^t,  .1  lournal  wdiicli  is 
valued  for  its  full  and  usually  accumle  record  of  recent  and 
projected  travels.  In  mentioning  i>ic  fact  cd  the  U  of 
Active  Strait,  near  Erebus  and  Terror  Gulf,  by  the  Dundee 
scalenthb  spring,  tbe  editor  adds  parenthetically,  "volcanoes 
of  Vleteiin  Land  to  the  aonth  of  Kew  Zealand  "—a  pardonable 
mistake,  as  the  names  of  Koeil's  slnps  were  perhaps  too  freely 
scattered  over  the  Antarctic  regioni.  Bat  in  tltis  instance  it 
happens,  somewhat  oddly,  l£rcfaus  and  Terror  Gulf  is  in  land 
named  after  a  Freacb  and  um  »  Bcttiih  monnidi,  being  la  Tern 
Louis  PhiUippe,  south  of  the  Falklaad  Itinidt. 

TVS  full  proi^ramme  of  tbc  Royal  GeograpUcal  Society's 
Evening  .Mcetin^^  fur  the  Seiiion  1893-94  has  oeenpubUihed. 
In  addition  to  the  subiacis  inifaneled  ia  IWi  ealuau  lait  week, 
we  note  that  papers  ate  cspected  by  FieC  Lapworth,  F.R.S., 
on  the  nps  and  dowtts  of  the  eartVs  suifkoe  |  by  T)r.  J.  W, 
Gregory,  on  bis  expedition  to  Moont  Kenia  ;  Mr.  R.  D.  Old- 
ham, of  the  Indian  Geological  Survey,  on  the  geographical  de- 
velopment of  India  ;  Mr.  K.  Gfonmann,  on  a  journey  in 
Iceland  ;  Mr.  T.  J.  Alldridge,  on  journeys  in  the  interior  of 
Sieaa  Leone  ;  Dr.  H.  R.  Milt,  on  the  survey  oi  the  English 
lakca}  Mr.  U.  Warington  Smy lb,  on  journeys  oa  the  Upper 
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Mekong;  Mr.  W.  II.  Cotent-Hnnly,  on  sumcvi  nr.  !  re'4c:»rch 
in  Montenffjro  ;  and  Mr.  E.  J.  L.  Ilcrkeicy,  un  liriiish  l  a^t 
Ai'riL-^  1-  i';  alio  hop«d  lhat  the  Princj  of  Mi.niCd,  Sir 
Aic;.iUa.Ui  Geikie,  and  Mr.  J.  V.  Uiicbanan  may  cootiibuie 
papers.  If  Mr.  and  .Mrs.  Bent  return  in  lime  from  Iheir  pro- 
jccled  exploring  journey  in  ILidraniant,  an  account  of  their 
work  will  b-,.-  1  vokoJ  forward  (o  before  llic  close  of  the  session. 

A  .M'MBEK  of  the  yeurmii  of  the  Manchester  Geographical 
Soeiel)'  just  iuaed  (January  to  June,  189J)  contains  a  paper  on 
the  Vofuba  couotry,  Abeokuia,  and  Lago»,  by  the  Kev.  J.  T. 
F.  Ilalligex,  whica  gitrcs  tome  vivid  d«s«tipiioi»  of  iMtive  life 
•ad  DMnm. 

I)K.  (jeRKARii  Sciiott's  physical  observations  on  a 
voyage  in  a  sailiiw  ship  ifota  Hamburg  to  the  Cbioa  ciMit  «od 
hwfc  Br*  piibliiMd  a  ErgMaaiiigilwft  of  BHtrmanm 
MiUtHtmattu  lo  the  diwindoR  of  hii  work  Dr.  Scbolt  takes 
■ccouni  01  iKcvioot  temwliM  «■  Ihe  ptrls  of  tlw  ocean  he 
inven«d,  abd  liii  paper  it  aa  latemliac  addttioa  to  oar  know- 
ledge of  ocesnopraphy.  The  memoir  is  divided  into  two  parts  : 
bydroeraphy.  iiichi  Ui.g  1  discussion  of  surface  temperature  as 
affiected  bjdittraal  rance/rainfall,  and  wind,  the  specific  gravity 
of  aarfaee  water,  surface  currents  and  drifts,  and  oMerrations  on 
waves  ;  and  meteorology,  dealing  with  the  instrumenltcailllaycd, 
the  record  of  air-temperature,  humidity,  and  claudiacw>  The 
nemoir  is,  of  cotine,  well  illoitfated  by  map*  aad  diagtamb 

THE  THICKNESS  AXD  ELECTRICAL 
CO.WUCTIVITY  OF  THIN  UQUW  FlUtS. 

[N  Ausost,  1SS3,  an  aitide  was  pablithed  la  NATtraz  (wol. 

^  xxviii.  p.  3Sijy,  signed  by.Prof.  Rtidteraad  myscK,  giving  an 
aocouct  up  to  date  of  our  researches  on  liqnid  filni<.  Since  that 
|ime  oar  work  has  from  lime  to  time  at  opportunity  offered  been 
enttnued  and  further  results  have  been  obtained,  a  brief  account 
romm.irisc  the  results  to  which  attention  was  drawn  in  l8Sj. 
cf  which  I  now  propose  to  give.  It  may  be  useful  first  to  Itrirtly 
.\  C)lindrtcal  <in3p  filin  when  ?l!i>»-cd  to  thin  under  the  ncti  'n 
ofyravity  shims  in  '.uurv.ioii  ihf  unts  of  the  vari  .Ui  orilcrs  of 
N>wl'in'«  <'i.il(iu7-,  .mil  iinnlly  lirLtinies  hiiir!;.  Th?"  ihickiies* 
ul  T  y  ;i-.rt  ol  the  lilm  iii.iy  lit  ilf  i<  riniru  d  1 -U[> p. . -iii^;  the  re- 
fracin-c  ;ni)c\  ti>  !»■  Liiow  n  '  I'mm  ilic  colinir  \:  cx.'-.iliiti  when  lifjht 
i»  rcllev  ini  from  it  at  a  ilchnitc  an>;le.  I  tie  mean  thickness  of  ;i 
boruoiiul  iinj;  of  the  cylindrical  nlm  may  also  b»  determined 
by  nirasuring  the  electrical  resistance  of  the  ring,  in^l  t.y  axsuming 
the  i<pcciiic  conductivity  of  Ihe  61m  to  be  the  same  aik  ilial  of  the 
liquid  in  maw.  .  Is  the  case  of  a  liquid  consisting  of  a  mixture 
ol  ioap  folatkM  aad  glycerine  vriih  a  liitte  poU>»iuin  nitrate 
added  to  iaeicase  Ite  coadactivity,  we  proted  fayeomparioe  the 
thkkneM  of  a  film  obtataed  by  the  optiM  OMlhod  with  the  loick  • 
net«  deduced  from  its  electrical  resistance,  that  down  lo  a  thick- 
nesi  of  374  (micromilltmetres)— correiiponding  to  colaun  of 
the  second  oider  of  Newton's  scale — the  specific  conductivity  of 
the  liquid  retrains  unaltered.  When  the  film  becomes  thinner 
than  j.'-tf'M,  and  exhibits  the  colours  of  the  first  order,  estimates  of 
Its  thickness  derived  from  colour  observations  are  lets  trustworthy, 
and  when  ihesi'  cnldiir^  arc  ie;i7;icei  tiy  blacW.  we  only  knnw 
from  the  coio.ir  that  the  tliickncss  of  the  film  has  les;  than  .1 
certain  roajimi:iii  value.  A-^siiimrn;,  liowever,  thi-  spt-cilic  re- 
sistance to  lif  mKlian;^i.'<l  when  the  him  became  black  »c  ihoned 
that  ihi:  thickness  of  such  a  black  him  doe<!  not  (inlet  much  fiorti 

Lxpeiimcct'.ii  were  then  carried  out  by  the  elt£lrical  nicthoLl  on  a 
solution  of  oleate  of  soda  (hard  soap)  containing;  3  per  cem  of 
KNO|  bot  no  glycerine.  Black  films  made  of  thi»  M>luiiun  were 
feaad  to  have  a  mean  thickness  of  1 1  showing  that  the  ihick- 
nenofthehlack  is  practically  the  ume  whether  the  Mlution 
doe«  or  does  not  contain  elyoafiae.  As  tliis  rcwlt,  however, 
depends  upon  the  validliy  Of  the  auamMion  that  the  apccific  re- 
iiataoce  of  a  black  film  is  the  saawat  that  of  a  lajfeqaantity  of 
tiK  liquid,  it  was  desirable  if  poalUe  to  auamre  the  thickneis 
io  question  by  a  method  free  from  the  assumption  involved  in  the 
electrical  method.  Fur  this  purpose  an  optical  method  depend- 
ing upon  interference  phenomena  i  Pbil.  Trans.  1S83,  p.  6s<)was  1 
employed.  Two  glass  lubes  about  16  inches  long  and  ]  indi  in  | 
diflmeier  were  |il.'i;co  horijonlallv  >.:de  by  side  an4  were  Ira- 
vericd  by  two  interfering  bci-ii,  oj  light,  the  intci  ftrpncc  hanifv 
beirif;  prndoC|^JaU|Ud^Hn~''*^M^rhe  tabc<  ucrr  fillecj  will 
[ilane  soap  li^      ^^^^^^  from  40  to  fjo  hlms  ar> 

having  it> '  ^^il^  After  an  hour  or 


mure,  when  the  films  had  thinned  vutT.cien'.ly  to  appear  Mack,  the 
po^ilinn  of  ;hc  central  interference  hand  in  the  liclil  wa'i  noted, 
and  ii  s  tl.s|)| 3 cement  wlien  the  (ilmv  were  l>r Liken,  fust  in  ooe  tuf>e 
and  then  in  the  other,  caiefuUy  mcasaicJ.  i  lom  these  measure- 
ments the  average  tliickncis  of  a  black  film  could  be  easily  de- 
duced, the  only  assumption  made  being  that  the  refractive  index 
of  the  liquid  is  unaltered  by  the  tenuity  of  the  film.  The  avenge 
thickneu  of  about  900  films  was  found  to  be  12  Ima^  'I'bisrcsalt 
justified  the  aewimption  made  in  tha  dcetfkal  oMthod  wtib 
regard  to  the  eoBMnK7  of  the  specific  cgadacririty  of  the  Hqaid. 

The  results  established  before  the  receat  work  was  began 
were  therefore  ai  follows:— («)  The  thicknea*  of  a  bladk  aonp 
film  formed  of  a  solution  containing  one  part  of  oleate  of  sods 
dissolved  in  40  of  water  with  3  per  cent,  of  KNO,  added  it  aboat 
twelve  micromillimetres.  (/<)  It  is  practically  the  same  when  to 
the  soap  sotmion  is  added  iwo-thir  Js  of  its  volume  of  glycerine. 
(<■)  From  this  it  follows  that  the  ipfcifij  conductivity  of  such  a 
solution  is  the  same  whether  the  h  juul  be  cuiuiilt  ic  l  in  large 
quantity  or  in  the  form  of  a  minutely  thin  him.  (</.<  I  ne  thick- 
ness of  the  black,  though  often  varying  from  film  to  film,  is 
always  the  same  in  the  same  film — i  f..  i»  independent  of  area 
and  age.  With  regard  to  these  resulls  it  niny  he  >aiil  a;  «n.« 
that  ihey  have  all  been  repeatedly  and  €MtKplc:cly  c  niii  mci!  by 
sul>-r<jucn'  iiivcMii^nlion. 

We  uuw  come  to  the  more  recent  work.  Since  in  the  cat  lie r 
experiments  the  aolutioas  werealwavs  of  the  same  strength  as  re  - 
gardsMiapiBadalwaysoantaiaednotieuthantper  cei:t.of  RNO, 
Ft  was  important  to  ddcnaine  whether  the  tnicknesa  of  a  Uack 
film ii oru aot dcoeadem  npoa  the  proportioa  of  soap  or  isU 
ia  the  aottttfoa.  The  aptical  method  was  first  employed.  The 
strength  of  the  loap  aontioB  being  kept  constant,  vii.  2  grammca 
of  hani  soap  to  lOO  CC  of  water,  the  urapoiiion  of  salt  was 
diminished  from  3  per  cent,  torero,  t'nclerthesc  circinutnnce^, 
the  mean  thickness  of  a  black  film  was  found  '•■  i-.eadity  in- 
ceasc  from  I2m><  (o  alxjui  ^4  A  similar  Ur|*e tncteiue  in  the 
tbickne^i  was  found  when  the  solution  contained  glycerine,  or 
was  made  of  soft  instead  of  hard  soap.  When  no  metallic  salt 
is  present,  and  the  strength  of  !h«-  «n.ip  loUition  varies,  the 
thickness  of  lb:  black  increases  a^  :hi- L  i  in  ln-ci-uu  s  iiiiin 
d>liii<*  Thus  for  a  hard  toap  »oiuui>n,  when  the  {let- 
ccii :n.;e  of  soap  was  3'j.  the  thickness  was  found  to  be  21*6  >iu 
.m  l  rose  tc^  JQ':;  uu  a<  the  percenM^*  of  suap  diminished  to 
\  l\.  If,  on  the  oilier  hand,  th-j  ^ulntiiin  contains  a»  tmuh  -i. 
j  jicr  c-.nt.  ol  i\..NUj,  vaiiaawn  in  the  proportion  ol  soap  has 
little  or  no  inHuence  on  the  ihickaeH  of  the  blaek>  Tail  is 
shown  by  the  following  table 

jpcrccabsf  KNOj. 

1-66 


Hard  S«ap  Solutiao. 
Percentage  of  ^^.^p  in  » 

the  -olulion  >  ' 
Mean  thtcknest  uf  the  I 

black  in  )  ^ 


aio 


1.14 


If -6 


The  results  above  given  have  been  deduced  from  the  optical 
method  of  measurement,  and  the  question  arises  whether  the 
large  increase  in  the  thickness  of  black  films  formed  from  aa 
unsalted  solution  is  real,  or  whether  it  is  due  to  some  incorrect 
assumption.  The  only  point  whrre  error  is  p-sssihle  is  in  she 
hyiiolheiis  that  the  refractive  in.le\  is  tlic  same  as  that  of  the 
liquid  in  masi.  The  thickness  of  a  liliii  varies  inveisclv  as  ^  -  1 
(ik  bein^j  the  icfr;\ctive  inilcx :,  .-iml  a\  the  n-h  active  iniiex  of  the 
soap  solution  ii  l"34,  it  would  have  to  be  tediiccd  I'J  I'l^in 
order  that  the  calculated  thickr.e^s  i«i(;ht  be  doubled.  It 
apiiear*  thcrciore  i>  priori  extremely  iniprubaUlc  that  the  mere 
addition  of  3  per  cent,  of  i\NO,  should  so  completely  change 
the  optical  properties  of  the  lu^uid  that  whereas  if  Um  salt  be 
added  tlie  lefiactive  index  is  practically  the  same  ia  tha  thin 
fittts  and  in  the  liquid  in  mass,  yet  witboot  the  salt  the  nftne- 
five  iiifitir  ihnnlil  hti  ai  lamrh  ii  ij  prt  nrnl  ItailliaB  that  nf  Thf 
liquid  ia  maia.  It  may  ftnther  he  men  tinned  that  Diaila  {Witi. 
W/in.  xliii.  p.  169.  1S91),  by  an  optical  method  qpile  di~ 
from  that  employed  by  us,  has  compared  the  rcfinctive  i 
of  black  and  coloured  films,  of  which  the  latter  may  nn>{ii 
ably  be  taken  as  nearly  if  not  quite  identical  with  that  of  the 
liquid  in  moss,  and  has  shown  that  ihcy  do  not  differ  by  more 
than  I  part  in  140.  Such  a  variation  would  not  affect  the  ap- 
parent thicknei'i  of  the  filin^a?  me.tsured  by  the  optical  method 
by  iiiijie  th.in  ;  per  cent.,  whereas,  .is  we  have  seen,  the 
(•rcscnce  or  ab.^cnce  nl  the  >alt  altei^  the  apparent  thickness  by 
ICO  per  cer.t.  Oil  the  whole,  then,  the  evidence  is  very  strung 
that  the  differences  of  thickness  indicated  by  the  optical  method 
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*rff  not  merely  apjiarcnl  hi\  real,  ami  this  point  mny  now  b« 
tre»'c'l  ciiahliihe*!. 

\Vc  n<i%T  |inss<in  10  cnrisiiler  the  tio^.p,  of  Ijiark  ftirn*  as 
ilciliiccd  by  [he  cicclricsl  mclhod.  The  mc'.hoJ  adopled  was 
in  all  eM«nii»U  idenlical  with  thai  previously  employed  »nd  de- 
iecTib«d  (PhIL  Tian.  1883,  pi.  ii.  pk  645,  Natdbb,  iSSj, 
ttt.  a'/.). 

The  apparent  thickncM  of  a  black  loap  film  as  measured  by 
the  elcclncal  method  increuM  m  Ihc  percentage  of  added  salt 
^wiiBiihw,  bat  hi  ■  fmr  iugu  nuio  tb«a  wmtd  be  iafinrad 
ftam  lha  «pttnt  Mitaod.  If  tbe  prapottiM  of  lalt  be 
dininiiihcd  totervtbe  tbiduiceeet  thm  akalated  are  greater 
iban  ibe  eraitat  thkkiwM  at  which  a  film  can  appear  black. 
Thii«  with  a  batd  Map  lolutlon  the  apparent  thickness  rose  from 
to  6  UM  to  a6'S  ttft,  as  the  percentage  of  KNO,  added  was 
diminished  from  JtoO'J,  and  became  14^  /t^  when  the  solu- 
tion contained  no  sal*,  this  number  heini;  the  mean  value 
derivetl  from  fourteen  films,  the  imlividual  thicknesses  of  which 
raai^ed  from  79  to  240  In  another  set  of  experiments  made 
with  a  rather  sirnnger  soap  'oluiion,  ihv  apparent  mean  thick- 
ness of  ;he  hincl.  iS4  ^u,  the  extreme  v.inie^  fur  six  films 
being  S4  and  ZJO  Similar  resuiii  wcie  derived  fioni  .1  soft 
soap  solution,  the  mean  apparent  thickn«^N  oli  .iine<{  Umii  li.e 
examinaiion  of  twenty-three  black  films  betn^  i>j>  uu,  and  the 
extremes  about  the  same  a<  before,  vir.  80  and  ^ 

Now  a  film  148  thick  (to  take  the  smallest  of  the  mean 
thicknesses  given  above)  could  not  possibly  appear  black. 
According  to  Newton  the  beginning  of  the  black  occurs  when 
the  thtcknest  b  36  imh,  wMcb  ia  abovt  one-foortb  of  the 
•mallcat  meaa  valae  obiaiMd  ftwtnaaltcd  aohitiooSi  We  arc 
iherelefe  drfvea  to  tbe  eoBdmtew  tbal  tbe  doee  acnKmeu 
betwcea  tbe  reealt*  of  the  apticil  eiid  eleetrieat  meibode,  wbUlb 
has  again  and  again  been  proved  when  tbe  eolation  contains  3 
percent,  of  KNO,  doe*  set  hold  in  tbe  caieefaimhed  solutions. 
The  measured  thicknesses  cannot  be  true  thicknesses  and  there- 
fore there  mast  be  a  difference  l>etween  the  specific  conductivity 
of  a  film,  and  that  of  the  liquid  from  which  it  is  formed. 

Apart  from  this  however,  is  the  fact  that  lheap)varcnt  thick- 
nes*  varies  ci.insiderabty  from  film  lo  film,  alihou);h  all  the 
condiliLins  arc  maintained  as  far  :.s  jirissi^ile  C'.in>iant.  Thi«  is 
certatoty  Jiie  111  some  ci^es  to  a  leal  variation  tJi  r[;;cl;nes<.  W't 
have  frequcnily  seen  in  the  Siinvj  film  two  different  shades  of 
black  B«p«(aied  fmm  each  othci  by  a  itefinife  vhatp  linv,  whicil 
it  generally  very  irre^jM'.ir  in  form.  The  line  which  separates 
tbe  Wack  from  the  coloured  par!  of  a  cylindrical  lilm  thinning 
in  the  normal  way  is  always,  a  h'jri.  ir.ial  circle.  This  is  rarely 
the  case  with  Uic  boundary  between  the  two  black  lintf.  Some- 
limca  a  patch  of  the  darker  black  is  completely  surrounded  by 
tbe  other,  tometimea  the  lioe  of  tepatation  is  sinuoos,  or  uands 
bifber  at  oae  point  than  at  aneiber.  It  i»  tb««  diffiealt  to 
obtaia  conpenitive  nMaettiaa  ef  tbe  tbiekoeiiesef  ibc  two  tint*, 
as  tbe  Btetbod  ofciiperiiMnt  employed  aienme*  ibe  tbiekaeia  of 
a  cylwdrical  film  te  be  tbe  earn*  at  all  polau  oo  tbe  eaow 
boniantal  drde.  Sadh  BMoaarea,  bBoreter,  ae  have  been 
mad*  Indicate  ibat  tbe  ibidtneas  of  tbe  tUckw  Uack  it  aboot 
twice  as  great  at  that  of  the  thinner. 

The  two  black  tinu  are  not  always  easy  to  delect  or  to  dis- 
lingoish  from  each  other.  If  only  one  occurs  it  is  almost  im. 
|H»siliIe  t'j  ~ny  whether  it  is  the  thinner  or  thicker  variety. 
Frequently  the  passage  of  an  eleciri., -I  rurrcnl  th-iii;s;h  a  film, 
the  black  porlion  ofwhich  a)>|  r.-.!-.  t  he  hnmngenecus,  du 
closes  the  cxi-terce  of  the  two  dillerent  tints  l>y  producing 
or  intensifying;  liitle  white  flecks  which  lie  along  the 
boundary  between  (lie  two.  On  (he  siipprcssinn  of  ihe 
current  the  (iecks  become  smaller  or  disappear,  hut  (he  atten- 
tion of  the  objerver  havin(;  liccn  called  to  ihc  Imundaty  tine, 
there  it  no  difficulty  in  diaiinguishinj;  lictwcen  the  ret;ions  on 
the  two  (ides  of  it,  ihe  thinner  appearing  mure  inicosciy  black 
than  tbe  oibn-.  We  have  never,  when  eiperimeiMing  with 
•oiutions  containing  3  per  cent,  of  KNO,,  seen  any  indication  of 
tbe  two  sbades  of  blacfc.  If  tbe  added  salt  is  reduced  to  0*5 
per  eent..  the  pbenomenow  is  seen  occaiionany ;  bat  wilb  na- 
salted  solutions  it  is  of  frequent  occamnce.  The  two  Varlctiee 
of  black  in  a  soap  film  were  noticed  by  Sir  Isaac  Newton^  SrilO 
lemarkt  that  sunlight  ii  reflected  from  even  Ihe  darker  spots. 

Bat  to  return  tu  the  (question  of  the  mean  apparent  tbidtnets 
of  a  black  film.  At  hat  been  stated,  the  optically  measured 
tbicknes«  differs  tittle  if  at  all  from  the  true  thickness.  If  the 
electrical  tbiekaeia  is  approxioMUly  eqaal  10  tbe  optical  thick- 
vait  we  maf  amnnu!  that  ibe  spcwie  Modnctlvity  «f  the  liqoU 
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is  nn.iliered  by  the  tenuity  of  the  h'ni.  If  they  oilier  ci>nnder- 
aldy  the  inference  is  that  the  spvciiic  conducivily  has  changed. 
Now  in  the  ea«e  f>f  nn  tins.i!?ed  --olitrion  containing;  one  part  <tf 
*oap  dissolved  in  s.xty  of  naler  the  opiic.nl  tl, i lies-.  i> 
uu,  while  the  mean  ap|.aTi-rii  cifClriral  resistance  is  I bO  /(^. 
'I  he  specific  comJiiclivi'.y  is  tlirrefore  (greater  in  the  film  than  in 
the  lii^ui.l  m  mass  in  the  ratio  of  5  &  to  t. 

A  number  of  experiments  have  t>een  cnriied  out  for  the  pur; 
pose  of  determining  whether  the  change  in  Ihe  specific  con- 
oocti«ity  is  a  ftinctiOQ  of  ihe  thickness  m  tbe  61w,  or  it  peculiar 

10  black  fibna.  Tbe  lamlt  la  to  shmr  that  wilb  an  waaalled 
solution  of  baid  MNP  the  change  bcgim  what  tbe  film  is  «om- 
parai  i  vely  tbiek.  Thus,  tbe  ratio  of  Ibe  eteetrical  lo  tbe  optical 
thickness  (which  measures  the  proportional  increase  of  con- 
ductiviiy)  is  1-66  when  the  film  exhibits  the  green  of  the  second 
order  (thickness  s  641  ms)  ;  it  is  i-oS  at  a  ihickaeta  of  396 
^,  4-47  at  97  MM  (white  of  first  order)  and  becomes  5  S  when 
the  film  is  black. 

When  the  solution  contains  3  per  cent,  of  KNO,  we  know 
that  for  I  he  black  films  the  conductivity  h  the  same  as  for  the 
liquid  in  bulk.  That  it  remains  constant  under  .aK  clrcnmtlancci 

11  hi(;hly  probable,  though  not  absnluicly  certain. 

We  h.ive  now  to  inquire  ir.lo  the  possible  causes  of  the  I'ac; 
tliat  a  Mack  film  made  of  an  unsaltcd  ssap  solution  aplKars  to 
be  ahdut  si«  limes  as  preat  as  it  reaity  is,  or,  in  other  words, 
that  the  specil'ic  conductivity  of  the  film  is  si«  limes  as  great  at 
that  oi  the  li  ]uid  in  mass.  This  -ncreasc  mij^ht  possibly  be  due 
to  11)  evapuraliuii  or  absorption  oi  water  by  the  film  as  it  ihins, 
(2)  changes  of  temperaiure^  {$)  changes  in  the  cbendnal  eonstt' 
luiion  of  tbe  film  oy  .tbe  decirolyiic  aciioo  of  Ike  caifent  en* 
played,  (4)  absorption  of  carbonie  acid  or  of  e«wen  from  ibe 
air.  In  ceosidenHg  tbm  U  must  be  borne  In  mtad  that  cttr 
observalionaaicbaaedoaaooaiparisoa  between  two  tolmions 
which  differ  fnnn  each  other  only  by  the  addition  to  one  ol 
them  of  3  per  cent,  of  KNO,.  1 1,  therefore,  tbe  cbanie  in 
dnelMtjr  wef*  aceribed  to  any  one  of  these  eaasca  it  troatd  be 
necessary  to  a<isiime  not  only  that  the  cause  was  competent  to 
produce  the  change,  hut  that  its  efficiency  was  very  gteatly 
modified  by  the  adJi'ion  of  the  ">alt  It  is  cxtrcincfy  iiijprol>ablc 
that  evaporation  or  alisorpiion  of  w.iier,  changes  ol  ieni[jcralure, 
or  al>?nrptinn  cif  carb.jiiic  acid  i  f  occurrii^i;  in  iht-  one  litiiid  i, 
would  produce  the  cnoimoui  ol>5crvcd  chani;e  m  llie  condiic- 
livi'.y,  w  hile  ;  hey  were  inoperative  in  the  case  ol  ihroihci.  We 
have  nol,  however,  been  satisfied  with  ./  /iimi  c:in>.  U-ra'i(iii', 
but  have  expcriincnially  cxainined  each  ol  these  posiililc  causes. 

With  rc,;ard  ;o  the  hrst,  it  i?  suiTLCieiit  to  s.av  ti.at  all  the  pre- 
cautionii  winch  cxpciicocc  haa  shown  tu  he  i.-lTicicnt  in  securing 
Constancy  of  composition  In  the  case  of  iii/iiiJt  ^-/ydrn/ue — a 
liquid  much  more  susceptible  to  changes  of  cotu posit  100,  due  to 
earialions  of  hjeTometric  state,  than  plain  soap  solations— have 
been  taken,  vfi  may  be  perfectly  sntethat  the  cbanne  in  con* 
dnolivitr  if  not  due  to  tbe  lorn  or  gainof  tmterbji  the  filmtubcn 
ibinning. 

Expeiiments  ba»eb<i made  at  various  temperaiuret  between 
17'  and  27'  C,  bat  tbere  ia  notbiog  in  the  results  ublained  10 
indicate  that  the  apparent  thickfkess  of  the  black  either  increases 
or  difflinishci  as  the  temperature  changes.  Thus,  to  lake  four 
films  oat  of  ntany  that  might  be  selected,  tee  have  tbe  following 


Temperature  li*7 
Apparent  thicknett  of 
Mack  film  in  pipe  171 


SI 


si'l 


901 


135 


There  is  no  doubt  ih.at  the  relatively  small  cl  an>;es  of  tempera- 
ture which  occulted  m  our  Cipei intents  arc  uol  the  cause  of 
the  lar^-c  iocressc  in  the  apparent  thickoeis  of  a  black  film. 

Uui  the  observed  result  might  be  due  to  change  in  the  com- 
position of  the  liqabl  caoicd  by  the  pasBafe  of  an  etcdiieeattettt 
through  the  film.  Hie  canent  employed  to  mcaaute  the  le- 
sistance  of  the  film  is  always  a  feeble  one  ;  but  in  oidtr  to 
produce  a  rapid  thinning,  we  have  frequently  |i<assed  a  currest 
from  a  hatteiy  eC  Ledanchc  cells  down  the  film  from  the 
osoment  of  ill  fbrmnion.  Snch  a  current,  though  probably 
never  exceeding  lOO.  microamperes,  it  passed  for  a  long  lime, 
and  might  conceivably  a6rect  the  specific  conductivity  of  the 
liquid.  A%  a  specimen  of  the  kind  of  results  obtained,  the 
following,  dciivcJ  from  a  soft  soap  solallon,  may  be  given. 
£acb  of  tbe  values  of  the  tbickncts  was  obtained  from  a  di(- 
fcrent  film,  and  tbe  number  of  cella  ladkated  ia  ibat  empkiiyed 
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■•:>  ^.-xu  «  cootiaaoM  current  through  the  film  from  iti  fini 
lormaLioa.    Tlw  n«i.Mri^  cumu  was  sdttll  tad  IbMi- 


e 
14 
38 


t  thicViMia  at  blacb  fiTni 

elti:iricall>-.  in 
150     171     I4S  150 

>S5  "45  «42 
ISO    IS7  179 

Tb«  conclusion  to  be  drawn  from  this  table  was  confirmed 
by  experiments  in  which  transient  current*  from  a  Ruhmkorff 
induction  coil  were  employed  ;  they  leave  no  doubt  that  the 
pawiage  thruu^li  a  him  of  >ui:h  electrical  currents  as  we  have 
tt»ed  has  no  appreciable  influence  on  the  phei^nmenon  undtr 
discuuion. 

To  determine  ilic  possible  intluence  of  cirlionic  aciil,  or  i>f 
oxyjeti.  ahsoibcsl  from  the  surrounding;  space  comjiarativc 
exi'erimeiUs  were  made.  The  apparatus  not  heing  air-tij;hl, 
the  pUn  was  ailoptcd  of  allovvin;;  a  stream  of  air  carefully  freed 
lium  CO.,  nr  of  pure  oxygen,  as  tlie  case  might  be,  to  tlow 
through  the  tilm-fiox.  T  he  result*  obtained  under  these  con- 
ditions, though  in  soine  respects  not  quite  satisfactory,  juaify 
Uie  •■scrlion  that  neither  the  total  (or  almost  total)  absence  of 
CO,  aor  a  large  increase  ia  the  quantitx  of  oxygen  ia  the 
iMigkbcmrhood  of  ill*  lUn  praducet  aay  ippKcikUe  dniise  la 
ikt  qtidfic  nfliitnic«. 

It  ihiu  mppcan  ilmt  a  mmber  oT  milble  ctwes,  to 
wkldi  the  iaeicMe  in  ihe  eondiMlMty  «i  a  iMq  film  might 
be  due,  prove  on  cxaminaiion  to  have  little  or  no  infloeace. 
Although  a  satisfactory  c!>:planaiiun  is  not  at  pnatnt  potsible, 
it  will  probably  be  found  to  depend  upon  tlx*  connection  which 
subsists  between  the  chemical  constitution  of  a  film  and  the 
surface  forces  which  are  brought  intr>play,  orare  modified  by  its 
tenuity.  Prof.  J.  J.  Thomson  i  "  .Applications  of  Dynamics  to 
Physics  and  Chemistry,"  p.  2;^)  hasil;a»n  .iitcntion  toihiscon- 
nection,  and  has  shown  (bat  under  certain  condiiions  the 
chemical  action  In  a  thin  film  t!irouj;hr)Ut  which  the  forces  pro. 
during  capillary  phenomena  arc  aciivr,  may  be  totally  different 
from  ttiC  chemical  acliim  in  the  same  substance  in  Indk.  The 
e<]icr:  11:  ;i-  •  .'.lebreich  [Berlin,  SUtun^ti(ri(hU,  1SS61  is  often 
cited  as  illustrating  this  point.  When  iohiiion*  «it  chloral- 
hydnue  and  sodium  carbonate  aremixi-d  in  suitable  pro[:>ortions 
in  a  alaia  tube,  chloroform  is  slowly  prcc.pit^itctl  as  ait  opaque 
dond.  Ckw  19  the  Mr&ce,  however,  and  from  1  to  3  mm. 
batow  the  nurfiue,  there  u  a  space  perfectly  dear  and  free  from 
ehkwol'orai.  It  it  seppoacd  that  in  tm  >|Mee  either  thechcmical 
action  does  not  go  on,  or  that  If  it  does  cUoroiiann  »  not  de- 
posited. The  explanation  is  not  very  Mti*ractorT|  anl  in  any 
case  the  "dead  sjnce  "  is  too  large  to  justify  m  in  referring  it 
•olely  to  the  action  of  surface  forces.  Again,  there  is  no  doubt 
that  theenrfiMeafa  film  becomes  altered  by  the  action  upon  it 
of  ihe  turrnunding  medium,  sothat  the  outer  layers  havediSerent 
properties  from  the  rest  of  the  liquid.  Lord  Kayleighhai  shown 
that  the  surface  tension  of  •  soap  solution  when  the  surface  is 
new  is  nearly  the  tame  as  that  of  pure  water,  but  diminishes 
rapidly  by  exposure  to  the  air.  Keinoldand  Ruclccr  have  proved 
that  the  surface  tension  of  a  cylindrical  film  is  increased  by 
giving  the  film  a  nt  w  surface  (letting  fresh  li  juid  flow  over  il) 
and  that  fr.im  ten  to  lif:een  minutes  elapse  belore  the  old  value 
is  ir^aiced.  Other  ^toperlies  of  the  surktc  layer  besides  its 
tension  may  be  modibed  where  it  is  very  thin,  and  the  electrical 
conductivity  may  be  very  different  from  that  of  the  interior 
laqnida  -Allhough  the  peculiarities  of  the  surface-layercertainly 
are  iniMBe  way  connected  with  the  main  facts  here  considered, 
ire  have  ahown  that  tbn  caaact  »IJ  of  them  be  explained  by  the 
simple  thaerf  of  the  rominifon  of  a  pellicle  of  difiercnt  con- 
ductivity from  the  rest  of  the  tin. 

It  is  difficult  to  assign  a  iiaaon  <rhy  the eddhfon  of  lalt  to  the 
liquid  should  produce  10  neat  a  chnnKein  Ihe  rnnlte.  In  part, 

the  better  conductiog  mh  pf-*--*-*  *   —  -     "*  * 

-toap  alone  is  used,  become  , 
in  part  at  all  events,  it  actually  [ 
the  chanjje  in  conductivity  is  due. 

The  optical  method  of  investigation  illustrates  the  controlling 
intluence  of  the  metallic  5.311  when  present  in  the  solution.  As 
we  saw  above,  a  itnall  variation  in  ihc  proportion  of  dissolved 
toap  has  a  larijf  cfTcc  nn  ihr  thirknesj  .,f  the  Mad'  when  no 
snit  is  prtscnt  ,  liut  tlitr  ,;  aiititv  of  ioap  may  be  iloublcd  with- 
out inHuenci|-  '■'^^t^^y^  the  solution  contain 


■at  a  cbnnge  in  Ihe  teetiU*,  In  part , 
prahnbhr  OMikt  efiiMte  whidi,  nrbcn 
prcdombianti  bat  it  la  Iftdrtbat, 
allypteeenti  the  diaaget  10  which 
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SPONTANEOUS  COMBUSTION.^ 

\X7MEN  an  laliaBniable  substance  ignites  or  becomes  incaa- 
dcient  witlwU  the  applicaiicaof  iie  ecethcr  appannt 
caaae,  it  has  been  cnuonuury  to  apeak  of  h  as  spontnnnnna  cwii' 
bustion,  a  term  which  I  think  I  ihall  \tt  uie  to  showiiM 
presently  does  not  correctly  express  the  actions  which  lend  to. 
this  apparently  mmtClioils  result. 

Karly  in  the  eigMeenth  century  a  woman  was  found  burnt  to 
death  under  circumstances  which  gave  no  clue  as  to  the  caukc  of 
the  accident,  and  in  order  to  satisfactorily  explain  her  death,  the 
theory  of  spontaneous  combustion  was  devised  by  the  experts 
of  the  day,  and  vs  as  generally  accepted  at  a  time  when  little  or 
nothing  was  known  ol  what  takes  place  during  the  prncess  which 
»  e  know  as  coiidiust  ion  ;  but  as  the  years  rolled  on,  men  s  s  icws 
upon  this  important  subject  bec.ime  wider  and  mnrecvact,  until, 
in  the  latter  jiart  of  the  l.xst  century,  the  treat  Fienth  p.'iiloi-j 
pher  Lavoisier,  partly  by  his  own  cxpeinmcnis,  and  p.ir'.ly  by  ihc 
teachings  of  the  work  done  I'y  oiheis,  jjave  us  a  true  kiiowlrdgc 
of  combusliun  and  the  chanj;cs  which  take  place  when  a  Inidy  is 
burnt,  whilst  the  commencement  of  this  century  marked  still 
further  the  advance  of  our  knowledge  in  this  direction,  and  also 
as  to  Ihe  conditioos  twcestary  for  contioaiag  the  eombMtioa  Or 
burning  of  any  inflammable  tnbetance. 

We  now  know  that  from  the  nature  of  combaatle*  it  1$  ini>, 
pofltiUe  Ibr  the  human  body  to  mdergu  spuotaaeons  tgnltioa  or 
cambnstion  in  the  way  in  which  the  novelists  and  seicnUfte  ck< 
parts  of  the  last  centtuy  believed  pomiUe,  bat  thei*  M*  few 
amongst  us  who  have  not  heard  of,  and  even  coaie  across,  case* 
in  which  large  mas>es  of  cosi,  small  quantities  of  otiy  rags,  or 
waste,  and  hayricks  which  have  been  marte  from  grais  slacked 
before  it  was  thoroughly  dried,  have  ignited  without  any  apparent 
cause,  and  have  kept  alive  in  our  minds  and  on  onr  trm;rues  the 
term  "spcntaneuus  combustion*';  and  you  mu>;  panbin  me  if  I 
commence  my  lecture  ihlS  evening  by  revicwinj;  the  Icachings  of 
Lavoisier's  classical  work,  and  then  apply  the  conclusions  we 
arrive  at  to  thoie  crises  of  spontaneous  conibusiion  which  we  in  eel 
with  in  our  daily  work. 

The  theory  of  combustion  which  was  generally  aciejilrd  dinnj; 
"ast  century,  w.15  that  cs-ery  combustible  Uufy  toniainul 
within  .itiielf  ihc  pioducts  of  combustion  curubnueti  with  a 
"something"  called  phlogiston,  and  when  the  substance  was 
burnt,  this  phlogiston  escaped,  giving  the  flame  or  incan- 
descence of  combustion,  whilst  the  piodncls  were  set  lice> 
This  theory  could  not,  however,  for  long  stand  the  tctt  of  enact 
experiment,  and  as  sooQ  a*  Black  inirodnoed  the  balance  into 
scientific  research,  it  was  (ouad  tlml  when  any  snbllaace  nndas^ 
went  combustion,  the  products  weighed  mere  thnis  tbe  bedp 
before  it  had  been  burnt,  the  reverse  of  Whnt  oae  wonkl  hlTC 
expected  had  the  phlogistic  .hcory  been  correct. 

Daring  the  last  century  lived  Joseph  Priestley,  one  of  lb*, 
most  remarkable  men  this  country  has  ever  claimed  as  her  own — a 
nian  io  varied  in  his  .Ulainments,  and  so  enciKctic  in  his  life  and 
labour,  that  he  published  over  one  hundred  diuereot  works  deal- 
ifiR  ivith  every  conceivable  subject,  from  theology  to  science  ; 
but  it  was  in  the  latter  t'lclJ  that  he  especially  shone,  and  the 
greatest  achievement  of  his  life  was  the  discovery  of  the  gas 
which  we  tlow  call  usygea,  a  discovery  which  be  rommanicated 
to  his  friend  Lavoisier. 

l.avoi.'vier  at  once  saw  the  imporiance  of  the  dtivcoveiy  wLt^h 
Priestley  bad  made,  and  then  conceived  and  carried  out  an  ex- 
periment which  has  become  historical  as  proving  for  the  first 
time  beyond  doubt  tbe  &ct  that  the  air  was  not  n  cle> 
mentary  substance,  but  contained  two  petkctly  distinct  gucs— 
onnaa  and  aitngm, 

Levoiaier  placed  in  a  loag'neched  iMtt  nkont  fenr  oimcenef 
mercary.  and  so  arranged  the  apparatas  that  tbe  air  above  the 
mercury  in  the  retort  should  freely  coeitsnnlcatc  with  the  air  hi 
a  measured  receiver,  all  contact  with  the  outer. air  iicing  pre* 
vented  by  standing  the  receiver  in  a  vessel  of  me  rear).  He 
now  heated  the  four  ounces  of  mercury  in  the  retoit  nearly  to 
its  boiling-point,  and  kept  it  at  this  temperature  for  twelve  days 
an<l  tweh'e  Tit(»hts.  At  first  no  change  took  place,  some  of  tbe 
mercury  merely  distilling  into  the  upper  ]  ait  of  ihe  appa- 
ratus and  faliiiii;  back  a^jain  ;  but  presently  some  little  red 
specks  began  to  npiiear  on  the  surface  of  the  metal,  and  in 
aeased  in  amount  lor  several  days,  but  at  length  cotieti  to 
fens  J  and  after  eonAhmiag  the  hcntiag  Car  a  dep  or  twolongtr, 


'  A  letimc  te  weAhg  wcSt  dsKveied  Vy  VmC  Vivian  1!: 
VeMleikawii  ia  eeaMcma  with  ike  Bmiili  AwaciaiisB 


I-nrai  as 


uiyitizeo  by  Google 


October  26,  1893J 


NATURE 


627 


in  or  irt  <omake  lure  that  the  action  wri<  comp)ele<3,  hi-  allowed 
the  w  h-  lc  !ipp«r«tni  to  RT»dually  cool  down  a^ainlo  its  otigioal 
terrii>fratute. 

Betuic  utarliog  tlie  cxperiiucot  he  liatt  carefutiy  measared  the 
■ir  in  the  apparatus,  which  amounted  to  fifty  wimc  incbeii  and 
the  £nt  thing  which  he  itow  noticed  was  that  of  tbit  forty-two 
caUc  iocbe*  only  imaiacd,  and  that  this  reaidoal  gas  had  lost 
all  ihc  moit  dunelciutic  properties  of  air  ;  a  taper  plunged 
Into  it  WM  at  OBM  axltomulMdi  a  moose  placed  in  it  diedaner 
«  feiv  nmimots:  it  wonlo,  ia  iacti  nritbcr  support  life  nor  eoiB> 
iMntion,  and  he  recognised  It  U  a  gai  dlicovered  some  three 
yaars  before  by  Rutherford,  Mid  now  called  nitrogen. 

He  n  r.  Kffcted  the  red  film  formed  on  the  surface  of  the 
mercui; ,  ^  :  ch  weighed  forty-five  grains,  and  heated  the 
powder  in  a.  hard  glass  tube  to  a  higher  (emperatuie  than  that 
at  which  it  had  been  formed,  when  it  again  broke  up,  leaving 
behind  metallic  mercury,  .iii<l  yielding  eight  cubic  inche"?  <if  a 
gas  wliitli  h:id  !o  an  cxati;crated  extent  all  the  prujH-rties  whiiJ; 

the  air  had  lost — a  gas  which  be  at  once  recogaised  as  beint; 


wklch PiioUqr 


ibt  oRjfeD  or  ** 

1774. 

It  wa^  in  thi(  way  that  the  air  was  shown  to  consist  of  the 
tmo  Ka«e»,  oxygen  ami  nitiogcn,  and  we  know  from  experience 
that  air  is  necessary  for  carrying;  >"i  those  cases  of  comljustion 
which  we  ordinarily  meet  with,  and  the  quickest  way  tu  ex- 
ti&Kiiisb  a  fire  is  to  cut  oflf  the  supply  of  air  from  it. 

Having  reacbid  this  point,  the  neat  oaatiaa  which  suggesu 
iKdf ia,  wfaicb «r lha coaadtnenti of th« atmigdMm la itwUch 
■appom  and  oHiiat  ob  combuaiion,  and  hov  doai  it  act  in 
doing  so  >  And  tbe  aaawer  to  tbesa  pointi  era  moat  nadily  be 
given  in  Xatnre'i  own  words,  by  carefully  tranilatinK  the  malt 
«f  a  few  simple  experiments. 

Here  are  two  gas  jars,  the  one  containing  oxygen,  the  other 
nitrogen,  and,  talcing  a  small  ball  of  tow  soak«l  wllh  tnnen- 
line  which  is  burning  vigorotuty,  I  plunge  it  into  the  atmoipnere 
of  nitrocen,  when  it  is  at  once  extinguished,  but  on  now  re- 
lighting it,  and  plunging  it  into  the  oxygen,  it  burn;  f.-vr  more 
fiercely  than  betore,  and  emitti  a  most  brilliant  li^jhi.  If  we 
continued  e\[>erimentinK  in  this  way,  we  should  tind  tliat  every- 
thing tends  to  contirin  the  Impression  gained  from  our  first  ct- 
periment,  and  we  soon  iearn,  as  Lavoisier  did,  that  anylhinj; 
which  will  burn  in  air  will  burn  with  still  greater  vigour  in 
otysen.  whust  nitiogen  alone  instantly  stops  the  combustion  of 
those  bodies  wiiich  rc.|uire  air  to  enable  them  to  burn  ;  indeed, 
we  might  go  a  step  bcyomi  Lavoisier  s  experiments,  .in  I  find 
that  many  bodies  mm  looked  upoa  a^  cunabuilibles,  such  as  iron 
and  tine,  bum  with  considerable  brilliancy  in  pure  oxygen  ;  and 
it  laCmm  tbcae  facts  that  we  came  to  look  upon  oxygen  as  our 


Tbt  eameiation  of  thaaa  linAt  by  the  great  Fratch  philo- 
sopher wi'i  one  of  the  moat  important  steps  in  the  history  of 
science,  but  with  inocaaa  of  ImowMga  we  find  that  we  must 
aiill  fiiither  widen  our  views  with  rcgaid  to  combustion,  and 
moat  lake  care  tMt  to  fall  into  the  emr  of  looking  upon  those 
snhMances  which  will  burn  in  air  or  oxygen  as  the  only  com- 
bustibles, and  oxygen  as  the  only  sttp]>orter  nf  comboMion  ;  we 
find,  indeed,  that  these  terms  are  purely  relative,  and  asubatance 
which  we  look  upon  as  a  combusiibU:  uiay,  under  altered  condi- 
tions, become  a  iiipporter  of  comUustinn.  Indeed,  a  body  like 
coal  ga&,  which  bums  in  air  or  1 1,,.; -n.  .^  ill  suj) port  in  turn  the 
combuttion  of  air,  and  we  can  t  [  i  imenlaUy  show  that  it  is 
jnst  a^  e-)sy  to  have  a  flame  of  a.r  I  ir:  nj^  in  onl  gas,  as  under 
ordinary  conditions  to  have  a  flame  ui  coal  j;as  barntog  in  air. 

Again,  we  tuid  that  many  cases  of  coinbujiion  will  ta'ie  place 
without  the  presence  of  oxyj^en  or  tiiose  substances  geacrally 
looked  upon  as  corobuttiblex,  and  we  can  take  a  metal  like 
antimony,  and  cause  it  to  undergo  brilliant  combustion  by 
t|ii«wlag  it  ia  »  powdered  coaditmi  IMO  an  atnM^ere  of 
a  |u  eulaa  dlnuDe,  although  oeithar  Ike  mtlai  nor  the  gas 
answer  tponrftMial  ideas  as  to  oonbostible  or  supporter  of 
comVaalion. 

If  we  examine  carefully  all  cases  of  combustion,  we  find  that 
la  them  we  have  a  body  with  certain  definite  properties  of  its 
own,  uniting  itself  with  something  else  ta  form  what  wa  call  the 
products  of  combustion,  which  are  eqnal  la  weight  ta  the  sum  of 
the  weights  of  the  two  bodies  uniting,  and  which  have  charac- 
letistic  properties  differing  from  those  of  the  urii^mal  substances, 
I  action  which  we  term  one  of  chemical  conUsation ;  and  es-  j 
Bded  capaH»4>>tl  *l>o*     that  In  order  ta  obtain  a.tne  ooa*  | 


cepiion  <S  combustion,  we  must  look  upoattaa  "the  cvoltttiatl 
of  heat  d-aring  chemical  Coml)inatlr,a." 

The  rapidity  with  which  chemical  combination  takes  place 
varies  lu  ai  very  gieat  extent  with  surrounding  circumstances, 
and  inasmuch  as  heat  is  very  rapidly  dissipated  it  often  happens 
that  where  a  chemical  combinatiMi  is  slow,  the  heat  produced 
by  it  ia  gjiveaoff  aa  lapMljr  aa  it  is  generated,  so  that  the  tern- 
peratofw  of  the  mass  hccomcs  but  little  ii^cd,  and  escapes 
dctcctioa  by  oar  senses.  For  inctaooe,  if  I  take  a  sted  watch* 
spring,  aad  faatrinK  igpiled  a  snwll  inece  of  German  Itader 
attached  to  the  end  otit,  plunge  it  into  a  vessel  of  canf^m  jns, 
the  comtMHion  of  the  tinder  ignites  the  watch-spring,  whldi 
burns  away  in  the  gas  with  tbe  greatest  brilliancy,  and  the 
evolution  of  heat  is  sufficient  to  fiise  some  of  the  metal,  the 
result  being  ihtt  the  watch-spring  i<i  convctted  into  a  chemical 
compound  of  iion  and  oxygen.  If  instead  of  bringing  about 
I  hi"  combination  of  the  iron  and  oxygen  as  we  have  done  in  a 
[ .w  seconds,  we  allowed  i;  to  remain  in  muist  air  for  two  or 
three  month-,  co  ubioation  with  the  oxygen  of  the  air  would 
result,  and  the  metal  would  rust  away,  and  if  the  weight  of 
metal  had  been  tt»  same  in  each  case,  and  the  same  weight  of 
oxygen  had  been  combined  with,  exactly  the  same  amount  of 
heat  would  have  been  generated  in  each  c:\se  \  l>ut  in  the  rapid 
combustion  of  the  metal,  this  heal,  being  all  generated  in  a  lew 
seconds  of  time,  would  have  made  its  presence  perfectly  mani- 
feat }  whilst  when  the  same  action  is  spread  over  a  long  period, 
ai  in  tihanutiog  of  the  metal,  the  heat  bdog  dissipated  as  it  is 
Cenented«  esems  onr  aotiee ;  and  there  are  many  amongst  tu 
who  wnoM  aodfe  nt  the  Idea  that  the  nsting  of  their  garden 
railings  wnt  giving  rise  to  any  increase  of  temperature. 

In  tab  ease  Ihehcai  generated  by  the  combination  of  the  iron 
with  oxygen  was  made  manifest  by  raising  the  burning  metal  to 
a  high  temperature  in  the  presence  of  osygen  free  from  the 
diluting  action  of  the  inert  Ditrogen  which  is  mixed  with  it  in 
the  air  ;  but  we  can  do  the  same  thing  by  taking  the  iron  in  a 
very  finely-powdered  conrfition,  sf>  that  a  very  targe  surf.iee 
shall  be  exposed  to  the  action  of  the  oxygen  of  the  air.  I  have 
here  iron  in  this  condition,  sealed  up  in  a  glass  tube,  and  im 
opening  and  shaking  out  the  finely  divided  metal  into  the  air, 
it  at  once  enters  into  combination  with  oxygen,  aad  the  heat 
giMi-:;. : !  !  is  suttkient  to  ni.ike  it  red-hot,  If,  however,  the  same 
weight  ol  iron  in  a  compact  form,  such  as  wire,  be  taken,  «  long 
periixl  of  lime,  o  'i  1i  g  perhaps  over  years,  would  be  re- 
quired for  its  convcrition  into  oxide  by  air  and  ovoiuure,  and  the 
beat  generated  would  be  spread  over  such  a  duration  of  time 
that  It  would  be  inappreciable,  unless  the  conditions  were 
such  that  the  heat  was  unabia  to  CSCaM  at  the  Mtlitae  of 
metal  exposed  very  large.  A  case  W  thb  kiad  oooomd 
dating  the  maaufactuie  of  the  Mediterrsnean  telegraph  cable, 
which  was  enclosed  in  a  Strang  casing  of  iron  wire,  and 
tightly  coiled  in  water  tanks,  one  hundred  and  sixty-three  miles 
of  cable  being  wound  in  a  coil  thirty  feel  in  diameter.  Owing 
to  a  leak  in  the  tank  which  contained  the  cable  the  water  ran 
off,  leaving  the  wire  casing  exposed  to  air,  and  the  moist  metal' 
oxidised  so  rapid!y  that  sufficient  heat  was  generated  to  form 
considerable  quantities  o(  vapour,  and  to  give  rise  to  serious 
fears  as  to  the  softening  of  the  insulating  material  of  the  core. 

Many  cases  of  chemical  cv'mbinalion  with  the  oxygen  of  tlie 
air  lake  plate  ill  nature,  which  are  so  slow  that  the  heat 
evolved  during  Ihc  action  escapes  our  senses,  and  il^dccd  all 
C.-ISCS  of  decay  arc  processes  of  this  kind,  ani-l  the  action  is 
termed  one  of  "slow  cumtiustion.  " 

A  tree  left  to  rot  upon  the  ground  gradually  disappears  in  the 
course  of  years,  being  mainly  oxidised  into  gaseous  products 
such  as  carbon  dioxide  and  water  vapour,  and  yet  scarcely  any 
evolution  of  heat  is  dsservcdt  altboagh  the  aaaiw  amount  of 
heat  is  generated  as  if  the  tree  baa  ben  cot  into  logs  and 
bnmt. 

Ia  all  cases  daw  combnstioQ  is  necelcvated  by  Increase  of 
tempemtmai  and  the  h^her  the  tempeiatute  the  more  rapid 
becomes  iheehemical  action,  and  all  eoanbustible  budie-,  ai  a 
certain  temperatare,  undergo  what  is  termed  "  ignition,"  that 
is  to  say,  a  temperature  is  reached  at  which  slow  combustion 
passes  into  ordinary  combustion  with  manifestation  of  fitime  or 
incandescence,  the  chemical  combination  being  then  so  rapid 
that  the  heat  evolved  is  manifest  lo  our  eyesight,  whiUt  a  still 
greater  increase  in  the  rajiidily  of  combustion  will  in  some  ca>cs 
bring  about  the  most  rapid  form  of  combostion,  which  we  term 


KO.  1252,  VOL.  48] 


Uiyitizeo  by  Google 


62$ 


£^  AT  una 


[October  26.  1893 


Nfany  'ku!jslances  arc  c.ipihlc  of  •.indcr;;i->int;  all  three  rates  rif 
combaiKon.  For  iB»t-rn;e,  u  cjn  ici  l.lv  l>c  prove  I  ihi'.  when 
organic  subUlDcei  containint;  liyiltij^jer;  iinderk;r)  clco  iy.  ^ome 
of  !h(f  hy'lrogen  present  unite;  with  the  'jxyjen  ol  the  a  r  to  f  ■rm 
water,  anii  the  heat  j;enerate<i '7  the  c'niib^n^' idii  5|  rei-i  f>\zx 
»o  long  a  f>eriod  that  at  no  one  niomcnl  of  time  i'i  it  jiercepsUile 
to  the  sense.  If,  howerer,  hyilrojjen  ga»  be  canfintl  under 
presture  in  a  £2:.  liuUei,  aad  alUwed  to  etcape  ttiruagh  a  jet 
into  (he  air,  on  bein);  ignited  it  barm  with  ao  intcDsely  hot 
flame,  the  heat  enefgy  ol  which  can  be  cooverteJ,  by  »uitable 
contritranceH  IsM  «iMf  iBrmi  of  eneigy,  meli  s«  mecbraicat 
liwce.  In  ihi*  cue  u  much  hydrogen  w  «giiv«rl«d  iM»  water 
in  the  cour«e  of  a  minute  as  would  bate  beeD  bnDcd  in  mne 
yean  b;  the  process  of  slow  combttfliM.  aod  tht  tuertaia  in 
ealorilie  inlentity  obtained  is  solely  due  10  the  increaMd  mtc  of 
eomlMntion,  the  total  thermal  value  of  the  hydrocen  bciflf  the 
tame,  whether  it  is  burnt  by  a  slow  process  taking  years,  or  a 
rapid  one  in  a  minute.  If  now  the  same  volume  of  hydrogen  be 
mixed  with  'SufTjcicnt  air  (o  "supply  it  with  the  ot)*j;eri  reqiiirer}  to 
convert  it  into  water,  and  if  a  lii;ht  lie  a|!plic.!  to  the  ivii\lurc, 
the  hyflniRer.  lieint;  Mile  hy  -.ide  with  the  <J^y^;en  n«ce»sary  for 
:ls  conversion  into  water,  comtiustion  takes  place  with  enormous 
rajji4ity,  and  the  intense  heit  generated  expands  the  vapiur 
formed  to  such  an  extent  that  an  explo^ic>n  results. 

We  have  now  seen  that  during  the  deiiyor  slow  oxidation  of 
C'jmhiistitile  tiwlici,  heal  u  nod  that  it   is  only 

neceuAry  for  thii  beat  to  reach  a  certain  point,  i.i.  the  point  of 
ignition,  for  the  little  iKHtoesUe  sloir  combustion  to  become 
ocdinary  conbnstion  with  ill  oiaaifettation  of  flame  and  ia- 
,  and  it  is  this  action  10  whieli  tlw  terai 
I  been  given. 

Wban  iba  eonbnsubla  aabaiaiiea  bat  a  gnat  affinity  for 
oxTgcn,  andattbe  same  time  a  low  point  of  ignition,  spon- 
taneous combustion  will  take  place  with  great  ea«e  Indeed,  in 
aome  cases,  such  as  that  of  phosphorus,  we  are  obliged  to  pre- 
vent the  access  of  air  to  the  body  if  we  wish  to  prevent  ignition 
taking  place,  and  we  also  find  that  the  finer  the  state  of  divi- 
sion of  the  substance,  the  more  readily  will  its  spontaneous 
ignition  take  place,  not  because  dividing  the  )>»dy  up  in  any 
way  lowers  the  point  of  ignition,  but  because  llie  increase  in 
the  siie  of  the  surface  expoicd  to  the  oxidi.>ln(j  action  of  the  air 
is  so  much  increased,  that  the  heat  is  (generated  ssiih  greater 
rapidity  llian  it  can  be  dissipa'ed.  If  we  take  a  piece  of  phos 
phorua,  and  expose  ii  to  the  action  of  the  air,  it  almost  directly 
commences  I  >  yivc  olT  white  fumes,  and  if  the  weather  is  warm, 
it  will  in  the  course  ol  a  short  space  of  time  even  ignite  ;  in 
cold  weather,  however,  it  may  be  left  until  it  has  nearly  all 
ondeigoae  alow  oxidation  withoat  ignition.  If,  however,  we 
diawlve  it  in  the  liquid  called  binlnllide  of  carbon,  and  pour 
-  -  ■    -  ■  Tbiottii 

bijrvoij 
a  6ne 

at  ooca  ipiMliiieoiuly  ignite. 

In  practically  all  of  the  cases  ai  spontaneous  ignition  which 
come  under  our  notice,  we  have  the  heat  evolved  dnrinf;  the 
slow  combustion  kept  in  bv  the  preaeace  of  a  matt  of  non- 
conducting material,  and  this  heat  being  unable  to  escape 
gradually  ^roH^  lusher  and  higher,  the  chemical  combination 
becoming  more  and  more  rapul  as  the  temperature  increases, 
until  w«  teach  the  point  at  wbidi  %nltloa  of  the  tnaat  taltes 
place. 

Somelimcs,  also,  the  incie.\se  in  teroi  etature  ncces.ary  to 
bring  alxpui  spontaneous  ignition  is  partly  due  to  physical 
actions.  II  a  ^as  he  suddenly  compressed  heat  is  always  evrlsid, 
a  fact  prciiiJy  shuwn  by  the  so-called  fire  syringe,  in  which  the 
heat  evolved  by  the  comi>reiiion  of  air  is  niftcient  to  ignite  a 
piece  of  German  tinder. 

Certain  bodies  lia«e  the  power  of  abiorbinc  many  limes  their 
own  TCfame  of  gases,  and  in  doing  this  they  not  only  give  rise 
to  n  certain  increase  in  Minpenlnte,  due  to  the  compression  of 
the  absorbed  gas  upon  their  tarfhcH  or  in  their  pores,  but  they 
also  Increase  the  chemical  aciiviiy  of  the  gas  so  compressed. 

Carljon  is  one  of  those  substances  which  possess  lu  an  extra- 
ordinary degree  the  power  of  attracting  and  condensing  gases 
apori  Iheir  surface,  this  power  varying  wiih  the  slate  of  diviiion 
nf  the  p.i-licular  form  of  carbon  used.  The  charcoal  obtained 
ffiiin  dt  rnr  forms  of  wood,  such  as  box,  exhibits  this  property 
to  a  high  degree,  one  cubic  inch  of  such  cbareoal  absorUug— 
— M — ^  Sanmnr" 


 jflf  iMssalntion  upon  a  piece  nffclflttinz  -paper  or  linen,  the 

eatfaon  bbnlpbide,  being  hiCnIjr  vnlalile.  will  all  ewpomte.  and 
lease  the  phospboms  in  sneh  a  6ne  state  of  diriuon  that  it  will 


Ammonia  gas  90    cubic  inches 

Sulphuretted  hydrogen  55       „  ,, 

Carbon  monoxide  3S       ..  >• 

Ethylene— otefiaot  gas  35  „  ,. 
Osycen        ...  9'>S  m  *> 

Nittocen    6*5 

Th.is  adsorption  if  very  rapid  at  first,  hat  gra  lmHy  decreasrs, 
and  IS,  n,orcovcr,  influenced  very  much  by  tcropcfaiutc.  U  i»  »t 
first  p'.ircly  mechanical,  and  itself  causes  a  rise  of  temperature, 
whtdt  in  the  case  of  charcoal  formed  in  closed  retorts,  at  in 
paring  alder,  willow,  and  dogwood  charcoal  for  powder  making, 
would  prosluce  spooiancons  ignition  if  it  wen  not  placed  in  acalMi 
cooling  veiaclsiirsnmed^befoiecsposQietoair.  Tbenteof 
absorptiOA  «arica  with  the  amonnt  of  aniface  exposed,  and  1^ 
therewre,  able  to  take  part  in  this  condensing  action,  so  that 
when  charcoal  is  finely  ]>  jwdered,  the  exposed  surface  beioe 
much  greater,  absorption  becomes  more  rapid,  and  rise  of 
temperature  at  once  takes  place.  If,  after  it  has  been  made 
charcoal,  it  is  kept  for  a  day  oat  of  contact  with  air.  and  is 
then  ground  down  into  a  powder,  it  will  frequently  tire  after 
exposure  to  the  n;r  for  thirty-sit  honr^,  whilst  a  heap  of  charcoal 
powder  of  one  hundred  busheK  or  more  will  always  i>;nite.  It 
it  for  this  reasoi  that  in  making  the  charcoal  for  powder  it  ia 
always  kept,  after  hiirnin^j,  for  three  or  four  days  in  air-tn;ht 
cylinders  before  pickinj;  over,  and  ten  days  to  a  fortni'jjht  before 
it  is  ground. 

There  are  several  very  interesting  points  with  regard  to  thn 
spontaneous  combustion  of  charcoal,  which  call  for  more  atten- 
tion than  has  yet  been  devoted  to  it.  It  is  self-evident  that  the 
more  porous  a  body  it,  the  greater  amonot  of  exposed  surface 
«ill  be  available  for  the  ooodenaaiion  of  gases,  and  the  great 
power  that  charcoal  hu  ofabsorptioB  isnndonbtcdly  doe  to  iia 
great  porosity.  Nnw  the  tempcratnre  at  wirich  wood  can  be 
carhoniaed  varies  very  considerably,  and  wood  will  begin  to 
char ;  that  la  to  say,  will  begin  to  be  converted  Ittn  charcoal  at 
temperatures  very  little  above  that  of  boiling  water,  and  io  the 
manufacture  of  some  of  the  newer  kinds  of  gunpowder  ibe 
charcoal  is  formed  by  heating  with  superheated  steam. 

Charcoal  formed  at  this  low  tempenture,  however,  siill  con- 
tains large  quantities  of  hy«^rofjeTi  and  hydrocarbon',  and  ts  not 
nearly  so  }^>orout  as  charcoal  made  at  a  high  temperature  ;  and 
although  the  diminution  in  ))orosity  retluces  the  quantity 
of  oxygen  absorbed,  yet  another  cause  which  tends  StUl  BOin 
to  dangerous  rite  of  tempenvture  Cinnes  into  piay. 

When  a  substance  condenses  oxy^;co  upon  its  surface 
from  the  atmosphere,  the  gai  is  in  a  s'ery  chemically  active 
condition,  and  will  bring  about  chemical  combination  with 
considerable  rapidity.  Fur  instance,  if  a  piece  of  platinum  foil 
be  hsated  to  ndncaa,  so  as  to  drive  off  all  gaaea  r«MB  its  snifiue* 
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and  be  then  alloiwad  to  eool  nntil  it  ecaaat  to  be  visibly  red,  and 
it  held  in  aslfcamol'n^iedairaadooalgns.or  air  and  hydro* 
gen,  it  again  beeoBca  rid-hot,  owing  to  the  dwmka]  combination 
of  these  subainneea  npns  iia  amfaoe ;  that  it  to  say,  it  has  been 
able  to  condcose  tliese  gases  together  and  sat  up  combattion. 

If  now  charcoal  be  bnmi  at  a  high  iempetatare,  the  carbon  is 
in  a  deiue  condition,  and  resists  to  a  comiderabie  extent  the 
setting-up  of  chemical  action  by  the  oxygen  condensed  and 
absorbed  in  its  pores,  but  ifit  Ins  Ijeen  formed  at  a  low  tempera- 
ture, this  condensed  oxs't;en  will  rapidly  act  ii]xjn  the  hydro- 
carbons an  I  hy>iii  l;-:  :1I  remaininij  in  the  m.iss,  .ind  wdl 
raise  in  ihis  w.iy  the  icmperaliire  to  a  dangerous  point  ;  and 
it  is  more  than  probaMe  that  very  many  unexplained  fires  have 
been  bro\it;hl  about  by  lieariis  and  wo  xiwork  becoming  charred 
in  contact  with  flues  and  heiilinj;  pi(>es 

It  hat  been  experimentally  dctermmcd  that  when  wood  has 
been  charred  at  500'  it  will  take  fire  spontaneously  when  the 
temperature  is  raised  in  the  presence  of  air  to  680°,  and  that  wbcn 
wood  baa  been  carbniisedat  ate*  a  tempemtme  of  oal^  in 
required  for  its  spoBianooui  ignition. 

If  a  beam  is  iaconlaci  during  the  winter  ■oaths  with  a  healed 
flue,  or  even  iteam'pipet,ii  bconnes  carhonised  upon  its  snHber. 
and  during  the  summer,  when  the  flue  or  pipe  is  probably  not  at 
work,  it  absorbs  air  and  moisture,  and  during  the  next  winter  it 
again  becomes  heated  and  further  carbonis^,  whilst  the  mo«t- 
i are  and  air  are  diiven  out,  leaving  the  poret  in  a  condiiion 
eminently  adapted  for  the  ahsorptson  of  more  air  at  toon  at 
the  temperature  it  allowed  to  f.ill,  .and  in  many  cates  snflicient 
beat  is  ^enetated  to  canse  the  charred  mass  to  smoulder  and, 
when  air  it  fiedy  admitlod  to  It,  to  barst  into  AhMi 
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In  the  case  of  charcoal  Viurnt  »t  ,•»  liij^her  tcmjicraturi:,  il  may 
he  takeo  that  the  caii»e  4>[  healing  is  to  a  great  cttent  physical, 
whiUt  in  the  low-barnt  charcoal  it  ticcome'i  ohemical  if*  well  as 
phyiical,  and  it  it  ihi*  chemical  aciioo  which  is  the  most  dan- 
geroo«i  and  act»  in  most  cases  of  spontaneous  combusiirtn. 

The  tpontaoeooi  ignition  of  coal  has  l>cen  the  csum;  of  sd 
MMMOwiii  nmbtt  of  Mifattt  aocideaia,  and  the  earlie»i  theory  a* 
to  iu  enue  was  tbwt  ft  was  dne  lo  iIm  heat  giren  oat  during  the 
oxidation  of  llM  pgrrilH  ot  '<«atl  haamS'  which  are  coni- 
ikmukU  of  Mlphwud  irm,«d  art  pmHt  IB  varying quantitie* 
m  oeady  «U  eod.  This  idea  hai  held  ita  gfouad  nnriy  up  to 
the  ywMiit  tim^  in  spite  of  the  meucbc*  of  Or.  lUdtten, 
who  twcatfjaan  mo  diowed  the  explanation  «ra«  an  erroneous 
OM,  ud  e««a  earlier,  ia  (864,  Dr.  Percy  pointed  out  that  the 
cause  of  spontaneous  ignition  was  probably  the  oxidation  of  the 
coal,  and  that  the  pyiite*  had  but  lutle  to  do  with  it.  Pyrites  is 
found  in  coal  in  leverat  (iifferent  form>i,  smneliraes  as  a  dark 
powder  closely  resembling  coal  its-elf,  .ind  in  larger  quantities  in 
thin  golden-looking  layers  in  the  cleavage  of  the  coal,  whilit 
aometimei  .igain  it  is  foun  i  in  m  i  ,  ,es  »rnt  vems  of  con^ijerablc 
siie ;  tbe«c  masses,  however,  arc  very  h<»ry  and  arc  c^tefuUy 
picked  out  from  the  coal,and utilised  in  trarioos  manufactuie>.  The 
yellow  pyTiles,and  even  the  dark  »arielies,  when  in  the  crystalline 
form,  remain  practically  unaltered,  c  lt.  an  r  long  exposure  to 
■loist  air,  but  ihc  amorphous  and  linely  dirideJ  portiom  will 
Oaidiae  and  effloresce  with  great  rapidity,  and  it  is  during  this 
OaJdatkm  that  the  heat  is  supposed  to  be  generated. 

SoowoMlathatareveiy  liable  to  epoBiaaooas  ignition  onlf 
eootaUi  0-8  per  cenL  of  pyriiat,  aoil  if  ioiaciiM  this  to  be 
concentrated  in  oae  ipot  inetciMi  of  bifaif  niCMl  OMr  the  «^le 
mass,  and  10  be  oxidised  in  a^fim  howr^  dw  tMMpentiM  WDnId 
rise  only  a  few  de^re«f .  xnr)  under  ofdimujr  cilCUHillCil  llus 
ri»e  la  temperature  would  tie  practically  laappteciafalt. 

The  oxidisation  of  masses  of  pyrites  under  certain  conditions 
gives  rise  to  the  formation  of  feitaus  sulphate  and  sulphur 
dioxide,  with  Ii1i<rxtion  of  sulphur,  and  one  might  easily  imagine 
that  thi«  free  sulphur,  which  has  an  igniting  point  of^ 350*  C, 
would  play  an  imponaot  part  is  the  action  by  lowering  the  point 
of  ignition.  Tiiis  however,  could  only  happen  with  large  ! 
masses  of  pyrites  undergoing  oiidation,  and  with  the  small  I 
amount  of  pyrites  present  in  coal,  supposing  air  were  present 
in  sufficient  <|uantily  to  oxidise  it  the  sulphur  formed  would  be 
convened  into  Silj  ..nr  1  -xili-  .11  I  -  aiperaturcs  as  low  as  60  C. 
This  oxidation  ot  sul|>hur  m  low  iemperaturcs  ii  an  action  nut 
generally  known,  but  in  my  expenmentj  I  have  found  it  takes 
place  with  coa«i<lerable  rapidity.  The  ooiy  way  in  winch 
Pffitaacaa  aMlat  the  spontaneous  igsitioa  of  coal  u  that  when 
It  oxidiMi,  it  ewelb  aaid  splits  up  the  coal,  thiu  expoiiug  fresh 
••HheettotheMtioB  of  tMatmospheric  oxygen. 

I  haw  ctteflillf  deleimiined  the  igmi  ini^  points  of  several  kinds 
of  coal,  and  find  that 

Cannel  coal  ignites  at  698' F.  -  370'C. 
Hartlej)  jul  coil  „  766'iK.  4oS'C. 

Lignite  coal  „     ,,  842' F.  -  450' C. 

Welsh  steam  coal  „     ,,  870' F.  -477*0. 

So  that  it  is  impossihle  for  the  small  trace  of  pyrites  scattered 
through  a  large  mans  of  coal,  aad  slowly  undergoing  oxidation, 
to  raise  the  temperature  to  the  necessary  degree'.  1 

When  coal  is  heating,  a  distinctive  and  jMrnelratin,;  odour  is 
evolved,  which  is  the  same  at  that  ooticcd  when  wood  is 
xcorched,  and  the  (jases  produced  consist  of  nitrogen,  water 
vapour,  carbon  dioxide,  carbon  monoxide,  hydrocarbons  of  the 
parallin  scries,  and  sulphuretted  hydr  ^^n  ihr  presence  of  the 
latter  gas  showing  beyond  doubt  that  oml-iionof  the  sulphur  , 
bat  nothing  to  do  with  the  action. 

Emtlaoe  ooal  has  been  generally  adopted  a»  a  fuel,  it  has 
boea  nwnfBlnd  IhM  nctt  Gate  waa  neeesaair  in  tbe  storing  and 
ahipmmt  ofnaMM  cieiediig  iqqo  tons,  and  if  the  coal  has  been 
stored  wet  Of  in  a  broken  stat^  fifivfor  hcali^of  theaaasbas 
freqaeotly  taken  place.  Mflch  tnoomoBltaco  and  loei  has  been 
caused  by  this  on  shai»,bat  die  real  danger  has  occurred  during 
shipment,  and  owing  to  tyi  many  a  vessel  has  been  lo.t 
with  all  hands,  without  any  record  of  the  calamity  reaching  , 
shore. 

Owing  fn  the  greater  facility  for  treating  the  coal  when  it 
becomes  heated  on  shore  in  coal  stores  and  gas  works,  absolute 
ii:nition  only  rarely  takes  place,  and  it  is  mainly  from  evidence 
obtained  in  the  caie  of  coal  cargoes  that  we  Icam  BOit  as  to 
tile  causes  which  lead  to  it. 
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Coil  i»  ,1  subvtance  nf  purel)  vr^eiabV  oiigin.  formed  out  of 
cm. tact  with  .nr,  by  long  exposure  to  heat  and  pressure,  from 
the  woody  fibre  and  nsinrtus  constituents  ot  .a  monster 
vegetation  which  flourished  lung  before  tiie  caitli  wa>>  inhabited 
by  man.  Coat  therefore  may  be  looked  upon  as  a  form  of  char- 
coiai,  wluc^  having  been  formed  at  a  temperature  lower  than 
that  of  the  charcoal-bamer's  heap,  and  under  great  pteuare,  is 
very  dense,  and  stiU  contains  a  qnanlity  of  these  constituents 
which,  hi  the  ofdiauv  hnniof  ,  are  driven  off  as  wood  naphths, 
tar,  ftc  and  these  oodlat  eondit  of  compounds  eonlainlng 
essentially  carbon  and  hydrogen,  together  with  a  little  oxygin 
and  nitrogen,  and  form  the  volatile  matter  and  hydrocarbons  of 
the  coal.  Coal  also  contains,  besides  these,  certain  mineral 
bodies,  which  were  present  in  the  fibre  and  sap  of  the  original 
wood,  and  these  form  the  ash  which  is  left  behind  on  the  coal 
being  burnt.  These  mineral  substances  consist  almost  entirely 
of  gypsum  or  sulphate  of  lime,  silica,  ant!  atumtn.i,  together  w  ith 
some  oxide  of  iron,  which  gives  the  culour  to  the  reddisli  brow  n 
a.sh  of  many  coaJs,  and  which  has  been  formed  by  the  decom- 
position of  the  pyrites  in  the  original  coal. 

The  mineral  constituents  of  coal  arc  the  only  ones,  with  the 
exception  of  the  pyrites,  tliat  [  \>  1:  pait  in  ihe  phenomena 
attending  the  heating  and  $poni.ii,t;  jua  ignilicn  of  coal,  and  we 
need  thertii  :':  mly  rr;^;  it  I  ihe  action*  which  lake  place  when 
the  carbua,  hydrocartxins,  and  pyrites  in  fresbly-won  Coal  come 
in  oontsict  with  air  and  moisture. 

Certain  kinds  of  coal  eahihlt  the  aaase  power  of  absorbing 
Saaet  which  chweiMl  liM»  aKhosq^  to  «  let*  dc|{«c.  The 
absorptive  powerof  new  com  dmotbiasnrfanattnclka  varies* 
but  the  least  absorbent  will  take  np  one  and  a^qnattcr  tlaies  its 
own  volttsse  of  omeo.  whilst  in  some  coal  more  than  three 
tiroes  their  volume  01  the  gas  is  absorbed,  which  give*  rise  loan 
increase  in  temperature,  and  tends  to  increase  the  rate  of  the 
action  which  is  ^oing  on,  but  is  rarely  sufficient  to  bring  about 
spontaneous  ignition,  as  only  about  oee  ihird  the  amount  of 
oxygen  being  absorbed  by  coil  that  is  taken  up  b»  charcoali  and 
the  action  being  much  slower,  tends  to  preveiu  the  leoipeiatow 
reaching  the  high  ignition  point  of  the  coal. 

.Ml  coal  coDiainj  a  certain  proportion  of  hydrogen,  with  which 
tome  of  the  carbon  it  combined,  together  with  the  nitrogen  and 
oxygen,  forming  the  volatile  matter  in  the  coaL  The  amount 
of  inis  volatile  matter  varies  greatly,  anthracite  containing  the 
smallest  'juantity,  and  cannel  and  shale  the  largest.  When  tSe 
carbon  of  the  ccm.1  ab»otbs  oxygCD,  the  coaipres^ed  gas  becomes 
chemically  very  active,  and  soon  commence*  to  combine  with 
the  carbon  and  hydrogen  of  the  bituminous  portions,  converting 
thca  intoearfaondioudeandwatervaponr.  Aethetenipeiilmre 
rises  so  this  chemical  activity  inCFeases,  so  that  th*  heat  genera  led 
flwimif efrnrnhhwllin^  wgga  «Me» ^ft^ltt  »>id|y  «rtar  into 
oddatiao— is  alwqn  aeMospwiieil  by  heat,  and  this  fuftheir  siae 
of  tenperatwe  helps  the  nyidity  of  oxidatioo,  so  that  the 
temperature  rises  steadl^t  aad  this  taking  place  in  a  laige  mass 
of  coal,  which  from  physical  causes  is  an  admirable  non- 
conductor, will  often  eaose  such  beating  of  Ihe  mass  that  if 
sufHcient  air  can  pass  into  the  heap  in  order  to  continnn  the 
action  the  igniting  point  of  the  cosi  will  be  reached. 

It  hiS  been  suggeited  that  very  bituminous  coal,  such  as  c.innel 
and  shale,  are  liitile  to  spontaneous  ignition  from  the  fact  that 
heavy  oils  would  exude  from  them  on  a  rise  of  temperature,  and 
that  thtse.  by  oxidising,  might  produce  rapid  healing.  Experi* 
mcnt,  however,  shows  that  ihw  is  not  the  case,  and  that  the 
heavy  mineral  oils  have  a  decided  effect  In  retarding  healing. 

We  can  now  trace  the  actions  which  culminate  in  ignition. 
As  sooa  as  the  coal  is  brought  Co  bauk,  abiurption  of  oxygen 
commences,  but  except  under  rare  conditions  the  coal  dues  not 
heal  to  any  great  extent,  as  the  exposed  suxface  is  comparaliveiy 
small*  naif  tlM  iMsencss  of  the  massoi  allofsof  the  air  hnvlaf 
free  aeeesi  to  alt  parts,  keeping  dowa  thotmpentnto.  After 
tile  coal  has  been  screened  and  the  laige  pieces  01  pyrites  picked 
<»it,  it  is  put  in  tncks.  Here  it  begins  to  gel  broken  up,  owing 
to  the  nuny  joltings  and  ^huntings,  and  so  offers  a  larger  surface 
to  the  action  of  the  air.  When  it  has  arrived  at  the  ship,  it  is 
further  broken  up  by  being  shot  down  the  tips  or  shoots,  and 
more  barm  is  done  at  this  than  at  any  other  period,  for  the  coal 
is  broken  by  reason  of  the  distance  it  has  tn  fall,  and  it  has  m 
bear  the  impact  of  every  succeeding  load  falling  upon  it,  :ind 
it  rapidly  becomes  slack,  »o  that  the  under  part  of  the  sh»p-load 
is  a  dense  mass  iif  sin.'ill  dial,  which  soon  rises  in  temperature 
by  reason  of  the  large  surface  exposed  to  the  air  and  ibe  coa> 
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sequent  absorption  t>(  oiyjjen.  Thii  sc:s  up  chemical  com- 
bination bet  we^n  the  oxyjjcn  at'soibed  6y  the  coal  and  the 
hydrocarbon-!,  and  in  some  cases  culoaiaates  in  cnmbuiiion. 

Jl  is  fouiKi  (bat  (ite  masi  of  coal  exercises  a  most  important 
■etkm  ia  the  liability  to  spontaneous  combustion,  as  although 
with  500  tons  of  COM  to  the  cargo  the  cases  of  spontancoua  com- 
boliaa  Humnt  to  onljr  aboM  i  per  cenu  wlm  tbc  built  it 
fawnucd  to  Boootom,  ouei  of  ipMliMMt  etHBlmitioa  riw  to 
9  per  cent.,  this  beii^dM  to  tll«  fits  Ikat  (he  ^la^  the  car^o 
the  more  non-coBdactmg  m«tciiat  will  tbcn  be  to  keep  in  the 
bwta  ud  also  to  the  fact  that  the  bretkiaa-«p  of  tilt  CMl  ami 
the  exposing  fresh  surfaces  will  of  course  MICMM*  with  ittmue 
ia  mats  ;  and  it  is  also  found  that  coal  caiMM  Miit  to  European 
ports  rarely  undergo  spontaneous  combustKMSi  wh^  the  number 
of  cases  rise  to  a  startling  extent  in  shipments  made  to  Asia, 
Africa,  and  America.  Tbe  result  is  party  doe  to  the  length  of 
time  the  cargo  is  in  the  vc^^et,  the  a^isorpiion  and  oxidation 
being  a  comparatively  slow  process,  but  the  main  cause  is  the 
increase  of  neat  in  the  tropics,  u  hicli  causes  the  action  lo  beconne 
more  rapid  ;  and  if  itatistii-n  li-ul  Uecn  taken,  nu»t  of  the  ihip? 
would  hare  been  fo.HKl  to  have  developed  active  combustion  some- 
where about  the  neighbourhond  i.(  the  Ca|ve,  the  action  fostered 
in  the  tropics  having  (aise<d  the  tein^>erature  to  the  igniting  poiiU 
by  that  time. 

Moisture  has  a  most  remarkable  effect  upon  the  spontaneous 
igaltiOQ  of  omI.  The  absorption  of  oxygen  is  at  first  retarded 
vf  tKliiiiil  vetting,  bnt  after  a  time  the  preaence  of  moisture 
ac«*lenl«s  ihe  actioa  of  the  abeorbcd  Mfccn  «po»  tbacoal,  and 
soanMiaMtlMBiwnaMof  beat.  The  meaicfaoiof Cowpcr, 
Belter,  DIami,  md  olhecs,  have  of  lai*  ytmt%  eo  fitllv  shown  the 
important  part  which  mtistnre  ptays  to  actions  of  thithind,  that 
it  ii  now  rccocniscd  as  a  most  ini|Krrlant  factor.  A  very  marked 
case  of  the  innuence  of  moisture  came  under  my  notice  a  few 
months  ago.  A  ship  look  in  a  cm-^o  of  coal  at  a  South  Welsh 
port,  the  weather  being  fine  .-ind  dry  whilst  she  was  loading  al 
the  m.nin  hatch,  hut  wet  whil-i  »he  w.u  taking;  in  the  coal  at  the 
afier-halch,  the  result  hi-iii;;  !h:it  the  temperature  \n  a  few  days 
was  uniformly  ab<iu'  lo  ^ll^;her  in  ihe  coal  that  had  been 
loade<l  wet,  than  in  the  dry  ]«iition  uf  the  i^argo,  IfoMMICOus 
ignition  being  the  final  result  at  the  .ifter  h.itch, 

In  order  to  prevent  the  spontaneous  Ignition  of  lart:e  masses 
of  coal,  it  is  manife«t  that  evfry  precauiim  Nhould  1j«  taken 
during  loading  or  itnrin;;  to  jirevcnt  cr  j-hinj;  ol"  the  coal,  and  tin 
aoaccouot  muu  n  l.^r^e  .iccumulau  in  of  small  coa)  be  aliowetl. 
WlMre  poesibie  the  depth  of  coal  in  the  store  should  not 
•BOcod  4 10  8  feet,  and  under  no  coodiiioiM  must  tteam-pipea  or 
iaet  be  allowed  so  near  tbe  HMiaa  of  coalaato  eiferiw  to  any 
iaereaso  of  temperaiorfc  Theee  piweamloM  w onM  —p^  lalBce 
to  pie  vent  ipoatancona  InitiMi  M  aloNd  cool  dn  hndf  wWiai 
special  precautions  wodd  haw  to  be  taken  in  the  case  of  eoal 
for  shipment. 

Peibaps  he  commonest  ease  of  •paotanemia  combustion  is 
Ihe  ignition  of  oily  wa<te  or  greasy-  ootton  mm.  Nearly  all 
vegetable  and  animal  oils  have  the  power  of  nowly  absorbing 
oxygen,  an  I  in  ^loiue  of  them  this  goes  on  with  considerable 

rapidity,  with  cfinversion  of  the  oil  into  a  resin,  a  property 
which  gives  thcni  the  power  of  dryini;,  and  causes  a  consider- 
able rise  of  tcmf)era'ure  .\  iiir5s  oi  oil,  however,  only  ex- 
poses a  Very  small  iurface  u>  the  oxidising  influence  of  the 
ai',  but  when  .such  oil  comes  to  be  spread  u;«>n  .itiy  non- 
conducting' fatiric,  tfie  o\i  li<.aiion  is  very  ra]>id,  an-l  ihc  non- 
Ci>nduciiut;  |io«cr  of  the  hbre  of  the  fnbric  (•revenls  the  rapid 
dispersion  ul'  ihehent,  with  the  result  that  even  a  imall  ^tiautiiy 
of  Stich  oily  substance  will  readily  inflame. 

There  are  plenty  of  well  authenticated  canes  in  which  even 
a  hamUnl  of  oily  cotton  waste,  which  has  been  used  (or  poUth- 
bif  fonntuiT,  has  ignited  when  thrown  «a  om  side,  and  caoKd 
most disanrous  fires.  Jbu  twenty  ycacs sfo  Ur.  GaUetly  read  a 
meet  eatnable  paper  befott  the  Chemical  Scetim  of  tho  Sritisb 
Aaeoeiatfaw.  in  which  he  showed  that  the  liaMlity  of  oils  to 
prodnee  spontaneous  combustion  was  in  proportion  to  their 
tendcnev  to  dry.  If  a  substance  like  ostton-waste  be  rendered 
oily  with  anytbiqc  except  tbe  miimral  oils,  it  acquires  the  power 
of  uking  up  oxygen  from  tbe  air,  and  this  gives  rise  to  heat.  ' 
The  oxidation  is  slow  at  ordinary  temperatures,  and  accord- 
ii^i;1y  it  m.ty  \<v  S  fmc  time  before  the  increas<?  of  temjierature 
bccumts  ui.diirest  ;  t>ut  when  ;lii>  |»oint  is  reached,  the  action 
proceeds  wi:?!  ^-le;!:  r.ipidlty.  and  Ihr  pidnl  cf  ij;iiii i.>n  is  reached 
in  a  Very  <li  irt  ;  ime,  and  then  I  lie  m.iss  bursts  into  il.inie.    If  the 

oity  matter  be  pl  icot  -.n  *  warm  poiition  at  fint,  ipoataneoiu  | 
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ignition  may  lake  place  within  a  few  hours,  or  even  iriirmfea. 
Gallelly  found  that  oily  coltua  at  ordinary  tcmperaluics  took 
some  days  to  heat  and  ignite,  whilst  if  placed  in  a  chamber 
warroe4  lo  ijo'  lo  170*  F.  (SV  to  76  C.>  the  cotton  greasy 
with  boiled  linseed  ignited  in  I  boar  15  minmes,  and  olive  oil 
on  cotton  in  5  hour* ;  and  ia  a  chamber  heated  to  180*  to 
F.  (fa*  to  93*  C.)  olive  oU  «•  oottoa  igetted  in  two 

have 


Caaea  of  epomaneowi  oooibnaiioa,  d«e  to  this 
been  more  afaoadaat  than  from  any  ouwr,  and 


record  where  serious  fires  have  resnlted  from  tpenoira  uiqc 
oily  waste  in  the  construction  of  their  nests.  In  all  wwII- 
regulated  workshops  the  orders  against  allowing  any  accumula- 
tion of  oily  waste  are  very  stringent,  and  the  moat  reasonable 
precaution  to  be  taken  is  that  all  oily  material,  when  done  with, 
should  be  thrown  into  a  mctal^ves^el  containing  water,  <>r  which, 
(It  any  rate,  can  be  either  emptied  of  waste  or  filled  with  water 
at  night.  If  a  theet  of  cotton  be  hanging  in  a  ararm  rcKim  and 
is  spia\he4  with  mi,  a  hole  will  often  be  found  charred  in  the 
I'lbric  by  the  next  mornini,-,  whilst  if  a  few  drops  of  a  drying  01 J 
!jc  allowf  l  to  fa!!  on  powdered  charcoal  or  lamp-black,  igniiion 
ii  almost  certain  to  follow  in  a  few  hours. 

Another  common  ca»e  of  spoolaneous  ignition  i*  that  ol  hay- 
stnckt  which  have  been  made  up  before  the  ^rass  lias  been 
thoroughly  dried,  this  bcinf  due  to  the  sap  left  in  the  v^ctaUlc 
fibre  undergoing  feimeiHeltoe»  which  being  a  pi«cei»OMiiiida- 
tioo  gives  rise  to  beat.  This  heat  is  kept  ia  by  the  aiunoiiBdleg 
hay,  whieb  ie  aa  admirable  non-eoaductor  of  heat,  ladgiadaenr 
iacMasei  uMil  Mm  ignition  point  of  the  mass  li  rcadiod,  when, 
the  stack  bursts  into  flame.  In  some  cases  tbe  action  docs  not 
go  as  fares  this,  and  we  often  see  the  inside  of  a  haystack  charred 
to  an  almost  black  colour,  showing  that  the  action  haa  stopped 
but  little  short  of  the  point  required  to  give  active  combastion, 
this  being  probably  due  to  the  stack  having  been  very  closely 
built,  and  the  access  of  air  to  the  centre  being  small,  and  in  some 
cases,  when  such  a  rick  is  cut,  the  air  coming  in  contact  with 
tbe  central  portion  causes  active  ignition.  If  hay  has  ooce 
been  properly  dried,  and  then  becomes  » etted  with  ram,  spon- 
taneous Ignition  hardly  ever  lake*  place,  although  the  hay 
becomes  mouldy,  and  11  evident  thai  the  ocUon  which  lead* 
to  ignition  of  the  hay  is  fermentation  of  the  sap. 

navini»  now  discussed  the  more  common  cases  of  spontaneo  i* 
ignition,  and  seen  that  in  every  case  it  is  due  to  use  of  tem- 
]>crature,  brou};bt  about  Uy  cheouaU  aciiuQ  unlit  the  igniting 
point  of  the  substance  is  reached,  we  are  in  a  position  lo  under- 
siaa4  the  impouibility  of  spootanesas  oombtuuioo  takie(  piace 
in  the  human  body. 

The  process  of  respiration  by  which  the  tttaaw  of  the  body 
used  up  in  emyactioa,  volnatary  or  iavolnatary,  are  got  rid  of 
by  a  process  «]f  slow  coabttHioa,  gives  a  normal  tempeiattua  to 
the  living  body,  and  it  might  seem,  at  first  sight,  pomible  by  pre- 
venting the  escape  of  such  temperature,  to  increase  it  to  a  poiM 
at  which  ^nilioo  inigbt  be  possible  ;  but  we  know  by  expenenoe 
thattbeeitectof  swatliisgihe  body  in  non-conducting  matetials, 
so  as  to  prevent  the  escape  of  heat  from  it,  results  in  profuse 
perspiration,  and  before  the  living  flesh  cnuld  undergo  com- 
t>ustion  it  would  be  necessary  lo  drive  from  1;  the  whole  of  the 
moisture  which  it  conliiiiis. 

The  liuinan  body  contains  from  75  ''^  l"'"'  cent,  of  its 
weight  of  water,  and  in  order  to  evaporate  this  amount,  an 
enormous  amount  of  heat  would  be  rcijuiied,  and  life  wi>«5«l 
have  been  inipossiblc  long  l«:f»rc  the  necessary  ■'.ryncss  ,)f  the 
mass  had  been  nrriveil  at.  In  fad,  the  fuutslure  picical  in  tiic 
twidy  may  l>e  lo  ked  upon  els  its  great  safeguard  against  tbe 
efieci  of  heat,  aad  U  u  perfectly  poasible  for  a  living  man  to  re- 
main in  an  oven  which  wonld  MMSt  a  steak  or  cook  aa  egg;  the 
evaporation  of  water  from  the  skin  taking  up  so  awcb  hMt  that 
the  •empetatweofthclifiaf  teshwaaldaeverriieidMwaccf 
tain  point  eaUl  the  Bohleie  was  eahaaMed.  It  naed  to  be  (ap- 
posed that  the  cases  of  spontaaeoas  combustioa  took  place  in 
people  whose  tntemptrate  habiuhad  Caused  the  body  to  become 
Hitinaled  with  aleobol,  and  that  it  was  this  substance  which 
caaaed  ita  ready  ignition ;  but  as  Liebig  pointed  out,  some  forty 
years  ago,  the  presence  cif  the  alcohol  could  have  no  effect,  as  if 
we  take  a  sponge  and  soak  it  in  spirits  of  wine  and  ignite  it, 
the  alcohol  burns  away  and  leaves  tbe  spooi^  niMoached,  and 
the  same  thing  teoiild  aadoablcdiy  happea  m  tbe  case  of  tbe 
living  flesh. 

In  this  lecture  I  have  tried  lo  bring  befoic  you  the  iLii;iortar.t 
fact  that  spoDtsneons  combustion  merely  means  that  tbe  heat  due 
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to  dwmtcal  wttew  taViog  place  in  aof  rabitaBoe,  heat  which  has 
hcen  unable  to  eictpe  h»<  raised  thetemperalare  to  the  point  of 
{gniiton,  a  point  at  which  slow  combustion  pitic*  into  rapid 
combustion  with  manirettation  arinc:iade«cence ;  and  in  tpeakin^ 
of  ipontaneou*  combattion,  we  mu^t  clearly  remember  that  it 
represents  merely  the  icccieration  of  an  action  which  has  been 
|;oini;  on  slowly  and  surely,  although  our  sen-e*  may  have  been 
too  deadened  to  rlrtccl  it,  anfl  thst  if  »c  wi^hfl  in  be  hyp<?r- 
critical,  "Unaided  Ignition,"  ot  "Natural  I(;niliiin,"  would 
be  ft  far  more  correct  term  to  apply  to  it  than  "  Spoataneoui 


UNiVERStTY  AND  EDUCA  TIONAL 
INTELUGRNCE. 

Cam I  nCK.  — The  followtaK  appointments  in  connection  with 
theKienlific  depart menit are  anoounced  : — Mr.  Francis  Dirwin, 
Reader  in  liotmy,  tA  he  DcpMy  PiefcHOT  in  the  place  of  Prof, 
fiabingion,  «rbo  i«  tiill  nnabl*  w  lectnn ;  Dr.  D.  MaeAlicter  to 
be  AuMsor  to  the  Reghn  Prafaior  of  Phyiiatt  Dc  Hill, 
Ma<<ier  of  Downinc.  and  Dr.  M.  t>.  Rottatnn  lo  he  Kxaminen 
In  Ana'omy;  Dr.  A.  S.  Leji  nnd  Prof.  Schafer  to  be  Examiners 
in  Phy»iolo^y  :  Dr.  \V.  I.  Solla*  and  Mr.  P.  Like  (St.  John's) 
to  be  F.xaminer«  in  Geol  'iiy  ;  Mr.  Skinner  (Chrim'O  to  be  an 
Examiner  in  ChemiM'y ;  Prof.  I.  J.  Thomson  and  Prof.  G.  F. 
Fitigeratil  (of  Dublin)  i<i  !>«  F.«.i'ipiner»  in  Phy«ic« ;  Mr.  A. 
Sedgwick  (Trinity)  and  Mr.  W.  Raiesnn  (St.  John's)  to  be 
Examiners  in  Zrioloay  ;  Prof.  I  cvii  ntitl  Mr.  H,  A.  MictS  to 
be  Examiner*  in  Minn .iI  m^v  ;  Mr.  ■^ew.ir.i  (St.  Johll'c)  and 
Prof.  I).  E.  Oliver 'n  l.c-  l.\iniincr>    ri  Hotmy. 

Prof.  .Sir  ic.  ^,  rial:  tvi«  Uf.-n  .n.]!' miied  Oil  Eleetec  to  the 
Isaac  Newton  .\»ttonnmj  hlujenlfchii". 

The  Moderators  and  Examiners  for  the  next  Maili>-matical 
TrijyisfPari  !.■)  are  Mr.  Walsh  (Jesus),  .Mr.  Daw*  n  (  hrist's), 
Mr.  Barnside  (Pembroke),  and  Sir.  Whitehead  I'nnit)  .  For 
Jhe  Second  Part,  Dr.  Forsyth,  Jiir  R.  S.  Hall,  Pruf.  Lamb,  and 
Mr.  H.  F.  Baker  (St.  John's)  are  to  examiofc 

Ml*.  E.  r.  Moore,  daughter  of  the  late  Colonel  Fletcher, 
hat  prcfented  lo  the  Univenity  her  falhar'a  raloabic  collcctfam 
of  Silnrlao  foadi*.  ia  tapplemntt  of  the  Fletcher  colleetion  par> 
ehaiea  many  vears  ago  for  the  Woodtmndiaa  MmcnflL 

The  Clerk  Maxwell  SiudtntaUp  ia  Esperimantal  Phyaietttif 
the  value  of  about  /'iSo  a  TCaTa  tenable  for  three  yean,  is 
■vacant  by  the  resignation  of  Mr.  W.  Cassie,  who  has  been  ap- 
pointed lo  a  professorship  at  the  Royal  Holloway  College. 
Candidates  must  be  members  of  the  University  who  have  been  a 
student  f>>r  one  term  or  moce  at  the  CavcDdiah  LaboraMrr.  The 

nar.iei  of  appilcant^i  ai«  10  bo  teat  tO  Pfofc  ' J,  J.  lllHMOn 
be'OTC  Noveoibcr  1 8. 

A  gr:in;  i.if  ^100  from  the  Worts  Travelling  Scholars  Fund 
has  been  made  lo  F.  W.  Keeble,  Frank  Smart  student  of 
Cains  College,  to  enable  him  to  ponno  hoianleal  ntiaavek  in 
Ceylon. 

An  exaniin;ili-:in  for  scbi>l.xr*Iiii)s  and  exhibitions  !:i  Xnlur.il 
Science,  of  the  value  of  .i^S-o  ■x  year  and  under,  will  he  held  at 
Trinity  College  on  Tucsiiay,  Dclolier  31. 

.■\T  the  annuil  meeting  of  the  New  Decimal  Assocl.ition,  on 
(Mober  iS,  Mr.  Saniuel  Montagu,  M.P.,  remarLc!  (liRt 
there  wa»  a  pruspecl  of  the  United  States  adopiin;;  the 
metric  system  as  well  a*  a  deiimal  >vs:t'ni  cif  c minge. 
EfTorti  had  been  made  to  induce  Mr  .\cl.»nd  to  instruct 
inspectors  to  examine  in  the  metric  system  in  ihnse  schools 
where  it  was  taught,  and,  in  a  letter  received  from  the 
Educaiioa  Department  on  the  subject,  k  was  saM  x  "  The 
Code  does  not  prescribe  knowledge  of  the  metric  system, 
Iwt  of  the  prineipica  ol  that  sfttcmW./.  of  the  dtmiauiion  of 
<{«antlliet  bjr  tetthi,  and  thchr  tocMaaa  bjr  tens,  with  examples 
•ufiicient  to  illustrate  the  coQveniences  of  the  aysteok  tier 
Majesty's  inspectors  ore  ra4{Htred  to  satisfy  themtelvaa  that  the 
principles  a*  thus  defined  aie  prapcriy  taught.  It  ia  pvopoted 
to  if«ae  A  meooiindom  to  laipecton  ea  the  poim  at  an  eariy 
4aie." 


'  .  '      SCiENTIFiC  SERIALS. 

Amtruan  ycurnal  cf  jkaoKit,  October. — On  endothermic 
reactions  efTected  by  mechaakal  force,  by  M.  Carey  Lea.  The 
object  of  this  investigation  wa?  to  find  whether  the  bUckeaiflc 
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etTects  of  pressure  opon  the  silver  baltuds  and  other  salts  could 
be  made  immediately  visible  to  the  eye,  in<i!ead  of  after  the 
application  of  a  reducing  agent.    For  this  purjHjse  the  [ire^sare 
was  increased  to  about  a  million  pounds  per  sqaarc  inch,  or 
about  iievenly   thousand   ami  i-phere?.     This    pres.snrc  was 
obtained  by  means  of  a  vice  actuated  by  a  screw  with  &U  turns 
to  the  inch  and  ;i  lever  three  feet  long.    The  nuts  had  to  be 
four  inches  in  len^jlh  t    prevent  stripping  of  the  thread.  The 
jaws  were  specially  constiucted,  an  i  faced  with  steel  welded  on. 
I'he  mateiiiils  experimented  u^a  were  wrapped  in  platinum  or 
silver  foil,  which  remained  unaffected  by  the  pressure.  Silver 
sulpliite  and  carbonate  were  moderately  datkeaed  by  two  dajrt' 
pressure,  and  lilver  alicviue  considerably  10.  SatUofnttOtfy 
alM  ihoercd  proooaBced  effects,  which  pivM  (hat  modhawcal 
Ibtceoaa  bring  about  endothermic  leactMOS  cbcrespandiog  to 
thwe  oAclcd  t>y  lighi,  heat,  and  other  formt  of  energy. — Con- 
dltiOM of  Appalacaian  faulting,  by  Bailey  Willis  and  C.  Willard 
Hayei.    The  avthon  discuss  the  antecedent  conditions  fur  the 
development,  the  mechanics  of  step-folds  and  thnist-faulls  as 
hearing  tipon  actually  observed  Appalachian  structure,  and  the 
direction  from  which  the  compressing  force  acted.    They  come 
to  the  conclusion  that  the  latter  was  equal  in  opposite  directions, 
and  directed  north-westward   and   south  eastward. —On  the 
separation  of  cupper  from  cadmium  by  the  iodide  method,  by 
Philipp  E.  I!r  iwnini;     The  coi  [jci  was  precipitated  from  a 
mixed  solution  by  pota.sium  iodide,  and  filtered  through  an 
asbestos  felt,  w.ished,  dried  at  120  C.  and  weighed.    The  fil- 
trate  and   washinijs  containing  the  cadmium  were  healed  to 
b  aling,  and  sulhcieni  Kodium  caibuoaie  waj,  added  lo  complete 
the  v''«cipilation.    The  precipitate  was  washed  with  hot  water 
uniU  free  from  *ulph«le  or  iodide.    The  crucible  containing  the 
ca<lmiuin  carbonate  was  hcatad  giently  at  finli  then  gradoalljr  to 
•A  higher  degree  until  the  white  carhooate  Imd  ehaoged  lo  the 
brown  oxide.    The  method,  a*  te«ted  tw.weint  i*f  stwulafd 
solutions,  i<  fairly  accurate,  and  it  is  simple  ht  meiliputation.— 
Also  {Npers  by  Mcain.  Foerite^  Hidden.  Wheclav,  Eakiai, 
Williams  Panield,  and  Hanh. 

The  Amnmut  MtUonhgittU  Jottrvml  for  Ociofacr  cantsini 
an  account,  bf  A.  L,  Rotch,  of  ue  eMafaJiihmeot  of  a  meicoro- 
logical  *^tation  at  Chaichani,  near  Ampipa,  at  aa  altitade  of 
16,650  feet,  which  ii  aaid  to  he  the  Mghcit  itotion  io  the  world. 
A  aam  of  money  was  left  to  HananI  CoUega  Ob>efvatorf  bf 
U.  A.  Royden,  lor  the  pnrpoae  of  cttablidiing  an  obaettawey 
at  «  high  atation,  and  owii^;  to  the  remarkable  clearness  of 
the  air  at  Arequipa,  Pern,  thw  litnation  was  selected  for  the 
purpose.  The  establishment  i«  fully  equipped  with  instru- 
ments and  ii  8,050  feet  above  the  sr.a  ;  lo  the  north  east  and 
ten  miles  distant  is  the  quiescent  volcano  of  the  Mirti,  i>j.ooo 
feet  in  aliitnde,  and  twelve  miles  nor(!>  ri?e»  Charcham,  ij.ooo 
feet  hi(;b.  The  meteorological  station  now  io  questioti  lias 
l>een  established  just  below  the  permanent  snow  line,  and  ia 
supplied  with  self-recoidini;  aneroid  nnd  thernomelers.  The 
ascent  from  the  permanent  observatory,  S,6<X)  feet  below,  can 
he  marie  by  mule  in  about  eifilit  hours  ami  an  assistant  is  en- 
tru-ted  with  the  duty  of  visaing  the  station  periodioilly  lo 
I  attend  to  the  records.  The  testtltt  of  the  observations  at  both 
stations  will  be  published  in  the  Aanalt  of  the  Harvard  College 
Observatory,  and  will  fumisb  a  valuable  addition  to  our  know- 
ledge of  moaatain  meteoralamrt 

In  the  ume  number.  Prof.  G.  E.  Cartis  gives  an  analyaia  of 
ihectaacaef  raiBfall,  with  especial  lelationB  to  anrliMe  condi- 
tion*. AflMBg  theie  a  principal  queition  Ii  whether  fonalatioB 
increases  and  deforestation  decreases  the  rainfall.  The  author 
considen  that  the  influence  of  forests  has  been  over-ettiiMttcd» 
and  that  if  they  aftect  the  raiaralJ,  the  amount  has,  in  moat 
cases,  not  been  greater  than  the  amount  of  probable  error  in  the 
observations  themselves,  and  therefore  that  the  statistic*  give 
no  assurance  that  the  eflcct  is  not  an  error  of  observation.  If 
the  rainfall  i*  increased  it  must  be  due  cither  to  ar.  increase 
of  evaporation,  and  its  subsequent  precipit.alion  over  the 
same  region,  or  to  the  diveraion  of  rain  to  the  forest  ar«a« 
which        have  lallon  oliewhaiiL 
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or  •  aaraibrane,  by  t.  alte  Pieard  — 0.t  the  er7<ta1li«meioi 
of  water  hy  ilecomprenion  below  zero,  bf  M.   E.  ii. 
Amajat.   The  experiments  were  performKl  with  the  appara- 
tM  Dforided  with  glam  aighta  used  for  stadyiajt  the  tolidi- 
liealioa  of  liqoMt  mder  prewure.    Bat  the  conicil  sights 
moaated  in  ivory  were  apt  to  split  into  plate<,  and  loie  their 
transparency  nnder  high  pressam,    Cylindrical  pieces  mounted 
with  marine  c'oe  were  Mihstijuteil.  inmr  of  whicn  resisted  pres- 
sures up  to  iSoo  atmosphere'^.    Tnc  witer  encloseJ  in  the  sleci 
cylinder  was  first  soliihlieii  and  mainiained  at  a  lempcratnrc 
below  xrro.    By  ^jrAiJually  raising  the  pressure,  ibo  ice  wj< 
faied  and  made  to   disappear  completely.    f>n  diminishing 
the  pressure,  cry.'aU   were  deposited  on  the  inner  surface 
of    the    glass,    just     as    in    the    case    of    txxiics  denser 
in  the  solid   s;ate  when    the  pressure    was  raised.  The 
phenomenon  is,  however,  rather  more  dilBcuIt  to  prtxluce.  The 
■oiidiiication  was  especially  retarded  when  care  was  taken  to 
fuse  all  the  crystals  by  pressure,  bat  even  whca  a  few  fragments 
wm  taft  flo  ncih  bcMufid  cr|MaIt  ««re  ohtaiiwd  as  in  the  case 
of  chlotide  of  carbon.  It  wmM  bt  extra  nwly  iMcreating  t  o  fol- 
low up,  for  a  certain  nanber  of  liqiUda,  iht  variation  of  the 
poin  t  of  fusion  under  very  high  pwMaiM ;  a*  the  ratio  of  the  co- 
efficients of  compressibility  of  water  and  of  ice  is  nnknown,  it 
may  be  asked  ttheiher  under  sufficient  pressures  the  density  of 
ice  does  not  esceed  that  of  water,  thos  giving  rite  to  a  point  of 
inversion  which  would  assimilate  the  behaviour  of  water  to  that 
of  other  liquids,  or  whether  other  liquids  show  such  a  point  of 
inversion  in  :he  opinLsite  sen<e.    This  wouM  explain  certain 
appearances  oliverved  in  the  case  of  chloride  of  carbon.— On  an 
extension  of  Riemann's  method  app'iril  ;>i  equations  of  the  second 
order  to  equations  of  any  order,  by  M.  I  )el.TS!,us.-  On  the  third 
principle  ol  enerijelic!,  by  M.  11.  I.c  Chi'clier.    This  is  a  reply 
to  M.  Mcycrhoftcr's  criticism,  .ind  shows  ilut  ihe  term  c;ip:icity 
for  energy  is  differenlly  ilchnr  l  Uy  tht.-        i  .-luthori,  r.'iermo. 
dyaamic  theory  is  based  upon  two  experimental  principles  and 
an  h^pothcfit  concetnioe  the  nature  of  heat.   The  latter  mny 
bo  ciimiBatcd  hf  tnbstltnting  for  it  the  experimental  principle 
which  can  bo  oapre—i  «■  mIIows:  It  la  imponiblo  to  ootnet 
cocifjr  rrom  a  sfMcm  of  taodkt  without  naking  two  ot  lM<t  of 
iit  Gonititucata  expericnee  chngea  of  oppoatte  anife  Pram 
thic  tho  praportionalHy  of  work  petfoniMd  aad  bott  coatMMd 
or  generated  is  caiUy  deduced.    It  ia  thia  praportionaUly  which 
enabica  na  to  reduce  the  number  of  algebraic  tqnatiooa  to  two, 
cnfBcient  to  reprcaent  three  distinct  experimeoul  principles. 
—On  the  elecuic  conveyance  of  heat,  by  M.  L.  tioullevigue. 
The  difference  of  potential  between  a  condaetor  and  iron  is  dif- 
ferent accordingly  as  the  iron  is  magnetised  or  not.    One  joint 
of  a  copper- iron  couple  was  brought  into  a  magnetic  field,  ] 
and  the  other  left   out.    Since  this  arrangement    could  no', 
give  rise  to  a  steady  current  without  creatint;  energy,  an 
opposing  electromotive  force  wa^  to  tic  expected  be'.ween 
the  variously  m.^enetised  parts  of  the  iron.     .S.ich  a  differ- 
ence of  p'ilcnti.il  was,  in  fact,  foiinii,  the  balance  bcin^;  in 
favour  of  the  le»s  magnetised  p-irtions. — On  some  properties  of 
tbeoxidetof  lead,  l^  M.  A.  Konnet.— On  the  interior  tem- 
peratttre  of  bread  coming  out  of  the  o»en,  by  M.  Balland.  j 
Exporinwiita  perfomed  on  various  kinds  of  bread  from  difrerent  1 
ovena  abow  that  the  temperature  of  the  ciumb  during  baki^  I 
nochta  loo'orto^,  tbotorthecraatbofaigMKhbigiber.  When 
bc|«nd  foo*  the  atnm  imprinacd  by  ttw  cniit  fa  uder  a  i 
etrtain  pressure.    If  this  pressure  is  relaxed  bf  tho  b«nttng  of  | 
the  crust,  the  temperature  of  the  interior  falla  to  too*.—  \ 
Observations  of  the  phenomena  of  karyokinesis  in  the  blasto- 
derm cellules  of  the  leleostea,  by  MM.  E.  Uataillon  and  K.  ' 
Kcehler.— On  the  germination  of  the  Ricinns,  by  .M.  Leclerc 
du  Sablon.— A  new  enemy  of  the  vine,  Bltmyulus ^ultmlatui, 
Fabr,,  by  -M.  Fontaine.    This  is  a  myriapod  which  invades  the 
li.ids  in  numbers,  ranging  from  five  to  ten  per  bud,  forming 
balls  of  the  sue  of  a  small  pea.  Washing  with  potassium  sulpho- 
cirbonaic  .md  sulphuring  the  soil  are  remedies  propoveil.  - 
On  some  uhenomena  relating  to  the  movement  of  the  sea  near  ; 
Ihwifacio,  fay  M.  Mieol. 
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SCHOOL  OP  SCIENCE. 

PKNYWKRN  HOUSE.  •  KlfVWBXN  KQAD,  BAKL'S 

COURT.  S.W. 
P«icen'At~Cw  W.  at  TtrnZfiLMAKer,  B.Se.,  K.I.B.B. 
TtUtrmt»i~"  Ttumlmamm,  Ltmdm," 

1  he  Cum|i1<lc  Caur>cs  qualify  Studtnu  tbraUfy  iMtt  EhctilcAlor  olhtr 

tiifioMnDg  Worki. 

Tlic  Fir^t  YcAr'fc  Course  U  Arf.injecl  to  4U..Iify  Stuiicntft  i^t  cnieruiK 
Cooixr't  Mil),  th«  Central  ln>iituli>-n  Koiiinnrins  College,  or  the  Kojral 
Sch'ttvl  of  Minet. 

Forty  one  StutienUi  have  entercil  t)ie»e  ln»liluEious  duriox  the  IasI 
ihfce  yean,  aod  twa  Entrance  Scholarships  have  becu  obtained  at  the 

Cuml  loMiMUao. 

Hm  CaUcg*  ii  provided  with  tcry  complete  I^bwaioric*  and  Dyiuiaio- 
NWD.  aad  «iih  >n  extcAut*  Oevlo^ical  Collection  for  :he  PreliiaiQaiy 
CbWM*  for  Ovil  and  Mioiog  EngiacannK  StudeittL 

$ta4MU  are  regularly  tent  to  ihe  CoUege  by  Leading  EaginMn  aad 
SCVmdAc  Aotl^^nti-^',  w-hLTC  Nair^'^rtre  jivri  in  the  PrO«|iectu>. 

KING'S  COLLEGE,  LONDON^ 

BACTKRIOI-OGV. 
Director  of  the  I^b.jraii>Ty,  Prof.  Ckookshakk,  M.B. 
Uemonilrator,  Dr.  HtaUMrt, 
The  Laboratory  i<  open  daily  from  lot. to.  ta  SP-BI'  f«r  IttSTRUCTION 

and  ORIGINAL  RESEARCH 
Atlt^ridjince  f  -r  out  month,  x^j  51 

Sproal  Poii.  Graduate  Ojuik,  Frtdayt,  ti  tuts,  to  1  p-m.,  £i  %i. 

J'vci  Ii^  c  in,  M<-nday,  7  fi.oi  to  9  p.n,.^t  W. 

h  vr,  ,  ^  I  la^tun  Fermeniaiion,  WednrMHyi.y  p.ni.  m  p.m.,  jCl  W. 

For  Syjfahui  apply  to  the  ^i:<.  itBTaitV. 

OWENS    COLLEGE,  MANCHESTER. 

BISHOP  BKKkllLEV  FELUtWSNIK. 
At  leui  two  of  (he  vftttM  uf  iia:,  per  aantim  knt  «4<eri4  in  AMid  ill 

JUNE  Ne.vr  ^!1i'lrIlLC  niu&t  be  preiented  uf  ability  ftp  ptMMCttIa Milnv 
Special  Sli  l\  '  '  I  'J  '  uvh  inuiic  a>nuiit;  •.ereral  uf  llia(Ulf  Kt^tCUof  lha 
Celled*  Cu'iiculuni  in  Ait»,  ScMBC«,  and  M«dKia«. 

HONORARY  RESEARCH  FELLOWSHIPS. 


ALBERT  EDWARD  JAMRACH 

(L«t«  CHARLES  UAMRACH), 

NATURALIST, 

180   ST.    GEORGE   STREET  EAST. 

IiB|tl«aMSU  of  Sav«g«  Warfkn,  ld«U,  Sacml  Madu,  P«ni*laa  I^Ury. 
"  iiLMq,«iT,CMgi.SMli.M'ntlMrC«riM. 


A  Naliad  niHiibar  lif  AppitliMBtMi  wffl  be  marfe  na  ibe  mac  date. 
FardtfaiUaaMthaaMva  Fallew>liiip> apply  t  'tti'  K.'  i-.rii     in  whom 
aBBlictiioito  diatiM  b»  mu  an  or  bifwa  M  A  V  ■>,, 

H.  W.  HOLDER.  Rcxi.trar 

MASON  COLLEGE,  BIRMINGHAM. 

LECTURk'SHIP  IS  MATHEMATICS. 
The  Council  invite  AH>ti«ilh>a(  ou  or  btfore  MAY  ji  far  lb«  above  Ap 
poiaimcni.  tiie  dutir'.  of  nfliigfc  oiP  eowaiaa  «o  OCTOBER  a,  i>>|, 

p.iiiKuUr«  of  iKe  StipfMl,  CaoditiMM,  HMlOvliaa will fca Mil Mipplicar 
tiaa  10  tb*  aadcrMaocA  _ 
 Qgft  H.  MORLRY.  $atwuMf».  I 

CIVIL  SERVICE  COMMISSION.  | 

FORTHCOMINi.  K\ AMIN  AT  ION. 

ASSISTANT  in  the  .\'.i«/;.-./^,--,m.;.u  fiii  t.  1  .-S  .  -  i,  M  .y  1  , 
The  date  spcct6ed  is  the  latest  at  which  appiiLatixhi-.  cat*  be  i%^ctv«d. 
Tluy  wm\  be  nada  an  Fotlbt  to  be  cibi^inol,  w<th  panicuUr$,  from  the  , 
SaCMTABT.  Civil  Strrice  ComRii»ii<n.  Lor  don.  S.W  1 

An  Assistant  Editor  Wanted  on  a  Journal 

devL-tcd  to  the  Science  of  Sociob>i.'>  — Adilie**,  dialing  CK|'etirreKe  oi 
Suer.iinc  I.iirrary  W.irk.  "Mfjmuk."  i;,  Hyde  Park  (iate,  i.W. 

DIAGRAMS  for  LECTURERS.  ILLUS^ 

TRATIi  iNSfor  AIJTHOKS,  qukkly  and  a»»i««ic»»lT  doBt.— **  J.  S 


SKELETONS  FOR  BlQi^UGiCAL  STU- 

DEMIS.— FNg.4«.:  Rabim, 'H.  :  ditto  (•.ix  weekt  olJl,  or.  :  Piiiton. 
91  :  Fowl.  iw. ;  H  rerommeDiird  by  Prols  Marshall,  CaiiI'cntkii, 

Ni  H.  I  ..  :.  — A,-.|n       f   W  :  Healry,  rullr  B.T-'ify. 

To  Coiiccturii  and  Buyers  of  Precious  and 

Macy  Staaca.'-R,  C.  NOCK'  >LU,  Diamond  aad  Orienial  ^lone  Mer- 
cbaai.  II  FfilllStoaei.  Sulio,  W.,  ha>  a  \ery  lame  atviriment  of  Sjicci- 
nea  SteMa^cut  aad  uncut.  Fme  Ci'liecuon  of  Coloured  UiarooBd*, 
aad  U»  Hauui.  lMp«cii"aiiin'e>i. 


Plt/CS  ONE  SHILLWG  NET. 

NATURAL  SCIENCE. 

A  Monthly  Beview  of  Scientific  Progress. 


COA'TJ^NTS  f,  r  .Yc   K,  .\f,1Y  r8o_r 

I  -NAII  RAL  -LIU  I  lUN  AND  LAM.VRCKISM. 

W,    PLAtV    1;  tl. 

n.-AUDMORY  ORGANS 

C.    HlH.rKT  UlRST. 

lll.-KRCITSPIKt  OF  •  CALAMI TKS  " 
T  Hick. 

IV -SCCCKSSION  i  iF  TF.tTH  IN  MAMMALS. 

Mi'^  V.  C  PciiAHH. 
V.    CLIMATE  AND  FLORA  IN  AFRICA. 
G.  F.  Scott  Li  1101. 
Vi.— MOAS  OF  NF:W  ZEALAND. 

HWItV  O.  FORREV. 

JXmmt  Of  Umvs«mtibi>,  Mi'ssuMa.  and  Sccixrias,  and  Mot«s 

COMllBkTS. 

« 

London  and  Nkw  VoftKi  MACMILLAN  A  CO. 

Editorial  Okficks  ■ 
5  JOHN  STREET.  BEDFORD  ROW.  W.C. 


GEOLOGICAL  WORKS  ON  SALE  BY 

MACMILLAN  &  BOWES, 


QUARTERLY  JOURNAL  OP  THE  OBOLOOICAL 

SOCIETV.  Vol.  li  10  >i,  )%.  «6,«T,  jatoM.  3iSf*Mi  ( tai,  KvaMa 
I  to  3,  3;,  33  part  2, 39  puirt  1,  4»M47.  <««b.  boaad.tba  nat  aap«b- 

lifched.    iS^a-^i.    £s  ^s, 

GEOLOGICAL  M  AG AZINE.  1879,  1881  lo  Jujuary  189J. 

:  1         ;  .  Ch-ll.,  ill.-      .■  .11  |.;,rt«.     ^  j  (j, 

GF.OLOGIST,  THE.     .\  Vup^Ht  Monthly  Maguine  pf 

BRODIE.     His;i,iy  ol  ihc  l         Iiirects,  1845.  Sr. 
DE  LA  BECHE.    The  Or .  l  -iL.tl  Observer,  1S51.  14X. 
DE  LA  BECHE.    Geological  Manual.  1833.    4J.  W. 
OBOLOOICAI.  RBCOM,         lSrs»  «>d  187C.   3  vob. 
t». 

OBIKIB.   Text  book  of  GoolqQr,  itts.  iir. 
LYELL.    Principle!  of  Geology.   Rtevenih  Ediiioa.  svob. 
1871.  iC*  u. 

MILLER.    The  American  Palxoioic  FostiU,  1877.    4^.  6i/. 
SALTER.     fntultn;!!!'  i%(  Camhrr^n   r.nd   SilOfiM  FoMllt 

SCROPE.    On  Volcanos,  1872.    7/.  bJ. 
WALLACE.  A.  R.   Iiland  LUe.  8*0w    itta  iSf. 


A/tmtic  Chii  Ek 


tt*rimt  ^  JmttrtMt 


BLACK'S 

£XP£E1M£14TS  UPON  MAGNKSIA 
AND  OTHER  ALKALINE  8UB8TANCE8. 

Cia»n8va.  Cloth,  ii,  SJ  PoM  Frea. 

WILLIAM  F.  CLAY. 
_  il  TEVKiT  PLACE,  EOrKRURGH.^ 

PUBLICATIONS  OF  THE  ZOOLOGICAL 
J^OCIETY  OF  LONDON. 

PI>OCtFTiINCSi  )FTHE<?0<  iI  .  CK  AI,  SOCI KTV  OF  LONDON. 
t8<)>.  Pall  IV  ,  c«n>|>lrliiiK  ihr  Voluti.r,  <.viiiainiii£  ihc  J'apua  read  at  Ibt 
Scicntir'ic  MreiiniL*  b.Id  in  N(.  veto  be  r  and  I>«orDib<r  laai.  With  fiAaas 
ulaie!!.    Piice  ix.    To  he  nhiained  at  the  Sadaly^  Ofllea  (>  HaoaHU 

S^ti^a'^.  W,),  or  through  any  BiKilcselter. 

THE  CRY    OF  THE    CHILDREN.  An 

ea«qr  00  EdiiealiMI  by  A  Free  I^ince.  Author  of  "On  the  Orgaoi>a|iM 
ofSciaOC*"    "Swaitty,  almo«t  cynically,  ivritlen  .^Hedncalionallili 

(I*  aay  MthSaf  of  aanaw)  oaghi  to  read  it  "tScUmt  (MtM.  Fwat 

^      •f.«dr«M5Mt'ri««).  WILLIAMS  i  morgatr  *  ^ 
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Sakg  auction. 

FRIDAY.  MAY  u. 

VSRYVALUABLK  \lirROS<OPK  l:V  MKSSRS.  R.  AND  J.  BECK. 

MR.  J.  C.  STEVENS  will  include  in  his 

fialr  hv  Auritnn  al  hi<  Grrat  Kooni<,  ]S  Kiat(  SlIWl.  Covefll  Oanlai. 
CD  KKIDAV.  MAY      a  very  Vajaabie Micni«COV«  1^  H«Mn.R.aMd 
J.  BicK.  wiih  a  brgt  qaaaiiqr  of  AcoMorin. 
Od  vmw  ita  Aqr  pftof,  •  iih  j,  Md  naming  of  Sakt  aad  teafafwi  ud. 


Tt:KS^^\V.  MAY  i6. 
\  AI  i:.U.i.l    V\ll  k\I    HISTORY  srKCIMKNS. 

MR.  J.  C.  STEVENS  will  Sell  by  Auction 

>i  hn  CrrAl  Roonit,  }3  Kins  Street.  Cowal  Gwden.  sin  l  UK.SDAY. 
MAY  16,  at  half  p«M  it  rrtciMljr.  vaU>ib>«  Naiutal  HUtory  Spcci. 
■HIM,  camwac  a  ftltocli—  of  BMl  fonncd  by  the  late  William 
THnM«OM  FaAt»K,  Kiq.,  in  the  Ovieli  Indies  and  Stiaiit  ScKkoKfiu 
Mounird  !)v  ihc  talc  IIk*«nv  WAaoin  «7Cat««,  wiihooi  rtwrve.  Nonli 
Am>rM  aii  hiiL-n  Hrj').  lair  »f  Ovis  Poli  H  rn».  Alk>  Diitith  »n<l 
Etoiic  L<:pidup«cr>  and  C'olcOMefa  Bailcrflio  10  pap«n.  A  tmail  anil 
cluiire  C»ll«ciM«  af  Bird  Sknt  Aoa  mrioaa  pana  in  Cm  ccaditisn. 
choice  .Miaaial),  Skalli,  Faftat,  In*,  Baokab  CliMn^  AbImI  Shioa, 
Ac, Ac  < 

Oa  *ic»  tkc day  piiar.fo till  4.  and  MrrninE  of  Sah,  andCaiahgaaalHul. 

ILF.SHAY.  M  \V 
AX  KGC  OK  THE  .tfVOR.Mv  MAXIMt  S. 

MR.  J.  C.  STEVENS  will  include  in  his 

Sale  >iy  Anciiofi  at  hi-  **.r*-.ii  Ricms.  if  Ki^4  S're-fi,  (>>vcni  Card«n, 
en  TIJESI'AV,  MAY  16,  a  Fine  !>|i«cimca  tgg  ol  tiM  ^pfoniis 
MaJdsaaftOBi  Madagawar. 
On«*tv  ll  •  day  prftr,  lo  lili  4.  aad  Mernlnt  of  Sal*,  aad  Cuaiataai  M. 


Willi  «Fbtn«ad 


Illuimioat.   I  Vol.  Svo,  %u. 


THE  SYSTEM  OF  THE  STABS. 

By  AGNES  M.  CLERKE, 

Author  of  "  A  Hittofjr  of  Aitronoiojr  daring  the  NfaictceMh 

Cf  n'ury." 

"  Miat  Cfcrkc  has  cxercii><d  a  x  und  judgment  on  n%iny  prcb!cm<,  jri.j 
hif  nude  many  valuable  ta||C«lions  aa  lo  the  lines  cn  » hii  h  fuiuie 
inve<C'gaiioo»  (kaald  be  pracccdad  wilb.  Ihc  t&ck  U  »ell>Ulu%iraied 
ihrcugoout,  amoos  llic  illauratiina  bcisft  icpfodvctiuia  of  Mine  of  Mr. 
Roberts'*  aianallaDt  plioingTaiilM.  .  .  .  W«  lia*a  M  aaptaM  tM  nnvuih- 
Cad  adniraiioa  of  a  good  deal  that  this  bat  k  coniains." — Astmtt, 

"An  able  and  dcligbifot  book  .  .  .  The  rrlr-nal  Ixdita  IccciM  In 
emcly  real  to  thereat  er.  Ttiete  is  not  a  f  .'•ve  <  t  il  r  I  ccli  mllcll  <!attBat 

nvaavidence  of  inini<n>r  re;tdinK  ...  Of  the  illi '^ti.^tiiyi  •  we  tansptak 
hiililjr."— "i"^'  ' 

Ltmclon:  I.OXC.MANS,  (;KK.KN,  \  CO. 


THE   GEOGRAPHICAL  JOURNAL. 

CnNTFNTS— Nt.W. 

A  Journey  Acn-M  Tibet,    by  CaMain  H.  BowER,  I7lh  Bengal  Cavalry. 

Trav.u  in  I  he  Eatutn  Damn  al  Egypt,  tf  kannr  A.  FwvMb 

Tite  On)i«s>a|Khy  al  CtagmpMcM  ftiMt.    Bjr  liiaiil.-Ogleaal  J.  C. 

Dalton,  R.A. 

The  Acropclit  of  StMi.  By  UriarCcnfimt  Sir  FauincK  Ooldinid, 

Krs.t.cMi. 

A  Krtrrli  Aichi  r  1  in  India.    By  \V.  M.  Cti- .  a  a* 
i  h'  I  AtU-. 

explain  Bia'»  t«i  k.r;iiiunt  in  the  South-K#^lcr  ii  C'  nn-i  I'a^in. 
The  Aaiat cue  Whatirr' . 

Th«  MoNTIII.V  RlOiuD 

Conawandeaca— Uhy  are  iba  Pnirics  Trcrlets?  MiufaCHaisTV  ard 
d>  M.  Amtm.         Tkt  Rmw  gf  llMhawdaaA  Komr  If.  W. 

StWAM. 

M«eiing«  of  the  RcyalOtagnpMcal  Faciaiy|Sai»iao  ttft^t- 
CtL'Kraphiral  Uteiaiaic  aad  Mapa  <•(  Iba  llauh.  MaMKM  Ma  pa  and 

illutiraiiiiw. 

  LaadMl  BPWAWD5TAN FORD.  Price**. 

KNOWLEDGE: 

A  MAGAZINE  OF  SCIENCE,  SIMPLY  WOKDED, 
EXACTLY  DESCRiBEU. 
BdlMd  by  A.  COWPBR  RANYARD. 
TIM  MAY  NUMBER  cwnaiM:- 

Bit  Ai  m. 


MOLKS  AND  THKIR  LIKli.  fer  t  LvMKun. 
STK1.LAR  SPECTRA  AND  S1SUAR  VRIjOCITISS. 

CATI' RIMI  I  ARS'  DWF.IXINCS.   BrE.A.  BvTLn. 
MHAI  IS  A  SIAK  CLLSTERt  Br  A.  C.  Banva*d. 
DKEP-SEA  DEPOSria.  Byifea  Rav.  F.  N.  HvTCMiii$eii. 
'•LYIMG  MSmMR.  By  FnC  Cha*.  Towummn. 


Byifeal 

lUW-LYlMG  MEm>R&  BvFii.  

aOCNCB  MOTES  AMD  FACK  OF  THB  SKY. 


iiAkkKTi.  r  K  s 


I  IX. 
•etttM 


KNOWLKDOBOFPlCr.jatNlGH  HOLBORN. 
SIXPBKCK. 


L.  REEVE ICP.I  NEW  WORKS. 

HRKI'ARINti  K)k  I'L' Bl.ICATION  BV  SI '  IISCRIP  IhiN 

THE  HYMENOPTERA  ACULEATA  OF 

THE  BKITISH  ISLANDS  By  EUWAKU  SAUNLlEKS.  F  LS. 
Ftnaaadns  and  Foeni  far  Sabaoibera  niML ba  had  an  aMlicaiion. 

The  HBMIPTERA  HBTEROPTBRA  of 

th'  Hkll  lSII  ISLANDS      I'y  PDWARD  SAUNDERS.  P.L.8. 

vjorrii:'!.-  ir.  I  volume.     Small    Krlili  in,  with  a  SimcMrai  PlalC,  14*. 

Kili'i  --i.  with  -,i  Culo-.ireii  t'ljt^s.  45.-. 

The   LEPIDOPTERA   of  the  BRITISH 

iSI.ANHS     Wy  CH ' 

Kucli  with  i  C<jl('*irr^l  F'lAif--, 
m.-iY  h«!  h.iil  <  ri  .*Li(,ili.;ati<^n 

LEPIDOPTERA  INDICA.    By  1.  Moore, 

F.Z  S.,  F.F...S.    P*fi  H.  ><'-    Alto  Vol.  I.,  will.  „  C>l  urc  J  PUtea.. 

j£'>     .  O  <h ^vi^i.,  Hatf-mortKo  j     Prvnp.'i  tu* '.o:  -ipfMi  iii  mi. 

The    CULEOPTERA    of    the  BKlTISH 

ISKAM>S  K>-  inr  Rfv,  Onon  KuWM  K.  NT  A  \  \.  -  I..>'^e 
KHilion,  comfJetc  m  »  ■■fU,,  w.ih  iSf-  frjl-iuf -.1  I'l ,  -  i-aU 
tdui  ai,  i:ouipletc  in  ?  vqU  ,  i»uh  2  Siruttiirjl  l'|j:e«,  i,\ 

CATALOGUE   OF    BRITISH  COLEOP- 

1  KKA     Uv  U.  SHARP,  M.A.,  F.R.S  .  and  Rev.  Canon  FUVVt.KR, 

M   \  .  I   L  ^.     rn.;c   ij.  Is/.  ;  t.r  priTitr  I        one  -nle  Lrl  -  '  r 

The  STRUCTURE  and  LIFE-HISTORY 
of  the  COCKROACH.  Aa  lauadMiiaa  to  iht  Sindy  of  liMacii. 
liy  I..  C.  MIALL.  F.R.S.,  aad  Prtf.  ALFRED  DEKKY.  its 

The  BUTTERFLIES  of  EUROPE.  De- 

•ciibedaad  Figond  by  H.  C  LANC.  bf.Dk.  F-US.  WUh  it  Celeuiad 
Plate*.  coiMaMas  Ufntardt  «f  soa  rigWH.  a  «eifc.  tatper^ayal  Ivo^ 

The  "physiology  of  the  INVERTS* 

BRATA.    By  A.  B.  CRIFFtTHS.  PluD,  F.R  S.(Bdla.).  F.C.S. 

Demv  Svo.  with  Bi  llluttratioi-j- ,  i^r.  nft. 

BRITISH  FUNGI,  PHYCOMYCETES  and 

L'STILAOINE.t.    Hy  CtOKGh  .MASSEK     8  PUle*.  7'  '^i- 

BRITISH  FUNGOLOGY.    By  the  k«;v.  M.  J. 

BERKELEY,  M.A..F.1.S  Reiawe  With  a  Suppl  me^ii  of  nearly 
aoo  ^wby  WORTHINGTON  C.  SMITH,  F.L.S.  >  VoU  >«. 
Cnleared  Flatat,  36*. 

HANDBOOK  of  the  BRITISH  PLORAi 

By  n.  IIFNTHAM.  F.R  S.   Siiih  Edii.on.   Raviied  by  Sir  ).  & 

HOOKKK  C  F  .  K.C.S  1..  F  M.S.    11  Ul. 

ILLUSTRATIONS  of  the  BRITISH 

FLORA.  Dia«B  by  W.  H.  Fitch.  F. L.S..  and  W.  C  Smith,  F.US. 
ijiS  Woad  Eapanacik  Dwd  EihtiaB.  Revtiad  and  Enlarted. 
10*.  dtf. 

BRITISH  INSECTS.  By  E.  F.  StavilV.  i6 

Colonred  Plate*,  ^u. 

BRITISH  BEETLES.    By  E.  C  Rvr-  New 

F:diiion.     Krvi,«(3.   and  in  part  Re-«riltctt  by  Iba  Rev.  OaiO 

FOWLKR.  M  A..  F.L.S.    16  Coloured  Pl*l«,  lo.  -rf. 

BRITISH  BUTTERFLIES  and  MOTHS. 

By  H.  T  STAI  NTl  N     i6Ci.l«vted  Pbtes  101.  «<f. 

BRITISH  BtLES.    By  W.  E.  Shcckard.  i6 

Coloured  i*la1e*.  lor  6</. 

BRITISH  SPIDERS.     Ify  E.  F.  Stavelby. 

THE  '  EdVbLE  M  OF  GREAT 

UKITAIN  AND  IRELAND  Wui,  R.opea  for  Cooluog  them  By 
M.  a.  LUVELL.  !ii«a«d  Ediiioa.  i<  Caluniad  Haia,  \»t  <»f. 

BRITISH  ZOOPYHTES.    ByA.&  Penning- 

TONiiE-US.  at  Platta,  la*  dif. 
BRITISH   WILD   FLOWERS.  Familiarly 

nr-.  -il-iJ   in  ihe   Four  Sfa-ni      Py   THUMAS  HOORE,   I  L  S. 

BRITISH  GRASSES.     By   M.  Ptuts.  i6 

I'll  r  ..ir  

BRITISH  Ft-KNS.  !'.>  .M.  I'lles.  i6  Coloured 
BRi'uSh'  SEAWEEDS.  By  S.  O.  Cray. 
cdNTRiBuVlONS  TO  THE  FLORA  OF 

MEMTONB  AND  TO  A  WINTER  FLORA  OF  TUB  RIVIERA. 

ineladtagtlieCoa.t  from  Mar'tfillo  ii>  rVn  «.  SyJ.  T.  MOG<jRID(}B, 

F.I.  S.    Riyal         ..  I',  .    <  .  I.  1,1.  =  PUtet.  '.jr. 

The    BOTANICAL    MAGAziNE  :  1-igures 

and  D(tcripti<aaaf  Neirand  Rare  Plant*.  By  .Sir  J  D.  HoJkER, 
F.R.&,  Ac.  Third  bar.**,  Val*.  L  lo  XLVIII.,  each  PuUirhcd 
MaaiUy*  Willi «  Plate*,  it. >i#  Cnlaaiad.  Annnal  Sah*(ri|iiiaat  <*(• 

"  ITrIEVK  ft  CO., 
PMiAm  H  tht  Htmt,  CoUmial,  md  tniimn  GuvtrtioitHli, 
<  HtNIIICTTA  SrXBET,  CoVtllT  GAROBN,  W.C. 
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Vcrlag  von  GUSTAV  FISCHER  in  JENA. 


ABHANDL U N Gfc- N.  FALaONTOLO- 
OtSCME  nerm:si;n:ehci>  von  W  1  VMCS  un.l  E. 
KAYSKR.     Ntue  Folgc.    Band  11.    ;  Ikr  ganrcn  Reihc 

\.::\-v\  \  I,        1[<  I:  I 

FUTTERER,  R..  DIK  OtJKRF.X  KREIDKlid.DUN- 
GEN  DER  UMGEKl'NCi  DES  I, AGO  DI  SANTA 
C  ROCK  IN  I>!  N  VFNETIANER  ALPEN.  Mil 
I  jfji  li  1 1 II  K.uif.  I  Profit'Tatiel,  to  Pcliefaclcn- 
Taleln  und  25  Ttxiiigurcn.  Prci«,  15  Mark. 

AMMON.  OTTO,  DTI  WTlJRLICHt;  AUS- 
LESK  BEIM  MKNSCHl  N.  AufGrund  der  Ergcbniwe 
ttx  ■nihiopologuchra  Unttrsuchangen  tier  Wehrpdich- 
i^gen  in  Bmcb  ipd  aadcter  M«(ciiiilien  dargcstellt. 

Prei>,  7  Mark. 

Inhalt:  Vob  dtr  Vctortaa^  Di«  aalOriklw  Aadne  4ar  Kvpf- 
Fonmn  dcr  W«kl(ilklldtui  in  Sudl  md  LaiiiI.  AutlocErschciiiun^tn 
bci  den  PifiaeMftrbeB  4er  WdttptfehlFisen  in  Sradi  und  Land,  Wuttv 
thinu-VeiK''!c<'fnh«lcit  dtr  Wchrp6'ichli«en  in  Sudl  und  I^n-I.  Enl' 
wktwIttngl-Vcri-zbiedenheitea  ^der  Wehrpfticht»i;cn  in  Stftdt  und  l.aad. 
Pie  njiir^rlicHc  Aii^le^und  ilie  seeli»chrn  AnLag^n.  Die  Kopf>  Formcn  dcr 
0>  nit  alia  ^irri  nod  die  n.»UiiIifhf  AiiO«te.  I>ir  kirchlithcn  Knabcn- 
Corvitir  uB.I  elit  r.Aiiirliche  Aiitlcv  dtr  Kopf-Kr-rmeo.  I'ie  nittitllche 
A<.s.'eic  d«  ['ignK-nirnrlKiiiiiGymnaiMenuud  kircMi<b»n  Kn*l»ii-Coiivif  (en 
W»ch»ihuTri.  und  Cntwiikclun^i  EnclKinuojen  f>ei  GvinniiM*')^!!  und 
r,  ^  ..r  -  (hiilcrn.  Die  Entitchunx  von  B<vi>lkcruDKS-GTuppcii  dtirch  die 
rantrluhe  AlUcm.  Wx  Dtldung  du  Siandc  und  iiKe  B«de«tung  filJ  die 
aMBrikhc  Amine. 

ARBEITEN,  MORPHOLOGISCHE. 

IlciauJC-  von  Dr.  GUSTAV  .SCHWALUE,  o.  ...  Pro- 
fc«! order  Anatomic  und  Director  dcs  aoatonii»tlirfi  In^i  ituls 
under  UnivcTsiial  2U  Sirassbarg  i.  Z  vtitci  liand. 

Enles  Hrfl     MitlsTafeln.  I'r  r.   i(.  Mark. 

IsHAtT  : — ASCirOFF,  n«ilrag  iur  Entwi<k)ung«^cAchichte  dcr  Arlericn 
beim  m^nfch'.ichcr.  i-.i:iKr\  -)  MnSEK.  Ueb«-  das  t.ij{Bni«n!um  teres  d« 
de>  H'  rr!(Vl.  I  k>  PFlTZNiiiK,  Bcitiags  fur  iUnotniH  d**  mouchlklMa 
Exit  1^1    '  i.(i«U».  v.:  Aailwo^'ifiMlic  Btikhmi*!!  dtr  Haad>  uad 


Zv«itM  H«ft.   Mit  4.  Ttfeln. 


Fwi«,  13  Maik. 


I  SHALT     REiiENTlsCH.      W«.b«iicliU«l,-UAVPI>.  Mw«c«nr 

Morpholog'e  Jts  Schjde-'^.  I. 
Drillei  llcfl,    Mit  C  ri>rclR. 

InHaLT  :  — SCH  WALIiE,  L'eber  I'cn  F^rbpri  vcchne!  u  inl«rwel*ier 
Thiti*.— DREYKUSS.  H-rifrige  lur  EiiiwiCKlunL;<£Hch'cht.;  de«  Mitiel 
ollfV*  und  <ks  IVomtBelfeitt  dcs  M«n«clien  tind  dcr  SaugetfctAcrc.  D.WIO- 
SOtilil.  Ucbcrdie  Aficriii  nterin*.  ia<4c(»ad«ic  Abor  ilir«  B(iitlMMgca4iiM» 
)  t.'lcri»miiiHii. 


BLOCHMANN,  Dr.  F.  o.  ti.  Professor  dcr  Zoo 
logic  an  der  Uninnii at  Rostock.  U  N  T  E  R S  (J  (  1 1 U  .N' G  i  :  N 
OBER  DKN  BAU  DKR  nKACIIlOPODEN.  Mil  7 
KlhogMphischcn  Tufcln  1893.  Preis,  25  Mark. 

ImhI-T:  M.rlir.iii  t,  0'«  S.luli-,  Aluthniil  -•.  AllKinKnw  Beurh 
rcibunc  del  ju^^rcTi  Morptmlrjii't  -At:>Lhuin  Die  K  irpcrwand  und  ilrr 
Mantel.  —  Abtchiiitt  4.  Dj.  Mu.Ueliyktcm  .\b»cSnitt  5.  Uer  Armappirat. 
—  ASvchnin  6  Per  Darin  in-.l  «inen  AnKiingen.  -  Ab»chniit  7.  Die  Lrtbe»- 
h  hie.  vlic  N(j>ni<li<rni«,  dit  Mcwnleriefl,  4m  N«phrkli«n.— Abtchnilt  8. 
D»<  itiiiti:rr..»i)uein  — AlMdiiiiil9.  OicGafcMMlttioccMW.— Abidiallita. 

Da.  Nrt vrrt«ysutii. 

HERTWIG.  Dr.  OSCAR,  o.  6.  Professor  tier 
Anntr>inie  und  Director  dcs  II.  analomischen  Insijiuti  an 
dcr  Univer^  it  Berlin.  LEHRBUCH  DER  ENTWICK- 
Ll  \  .^1  t-M  iliCHTE  DES  MKN.SCHEN  UNDDER 
WlKliELlTilLKE.  Vicrle  Iheilwcisc  um^eatbeilcic 
AuH.ii^e.  Mit  362  Abbildungcn  im  Text«  and  3  lilho* 
graphucbcn  Tafelo.  Prcis  :  brtucbicti  1 1  Mkik  jo  Pf., 
in  C>Uico  gebiimi«ii  I3  M«rk  50  Pf. 


JAHRBUCHER,  ZOOLOGISCHE.  Heraus- 
geceben  von  Profcswr  Dr.  ]  \V  SPENGEI.  in  GicNien. 
AHTHF!M'\f;  FI  R  AXATOMIE  UNr>  ONTO- 
(.i.Ml.  -'I  R  miKKi;,  Sfthster  Hand.  l-r,;rv  Heft- 
Mil  II  lithographtschcn  Tafcin  und  14  llolzschnilten. 

Preif,  18  Mark. 

Tmh^i.t:— WILL,  LVIDWIG,  BnirflfCMr  EnlwiddOTlWwhicbic  4tr 
Rcpilll«n. 

Zweitcs  I  left.      Mit    II   lillnvaphiachen  Tafdn  und  12 
Abbildungcn  im  Tenl.  Piti>,  16  MA.'k. 

ll«NAi.T>-9BELtGllt,  OSWALf>,  Studitit  iiar  Enttridcluam**- 

c  hithte  der  Criooldcn  (Anirdon  KoM'raV 

AHTHElt.UNG  FOR  S\SlKM\riK,  GEOGRAPHIE 
IM)  liloLOGIE  DEk  lim.ki:.  sechsier  Bitad. 
i- unite*  Heft.    Mit  5  lithogiaphischen  'I'aleln. 

Preii,  16  Mark. 

IsHAi  t:— M  (JLLER,  Crobactilufijrn  «n  ioi  W»Mer  Ubeoden  S'chnvci- 
lerliiiRen  ORTMANN,  Die  K'jdllrilTe  run  Dar-es  SaUaiti  ond  C'rn- 
ge  KtBd.  — PETERSEN,  Ueber  die  L'nflfn:f.j»;i>i;keit  in  der  Ertdxi- 
nitnf  der  r,e»chltcStcr  bei  Sctimctterl.n.v  i  \  ERHOEFK,  Boit^jje 
<ur  Bi<j|.  gie  der  Hymen "iMer.-i.  BKDDAKI),  On  wme  PurtcJuetida 
/roni  Jap.in. 

AoffahrliclNf  Pimptci  uiwl  lohaluvctaricliaiu  OImt  dU  Mhtr  attchie- 
acaaa  Btadt  hi  darcti  dia  Varla^haehaadlitai  au  btilihaa. 

MITTHEILUNQBN,  BOTANISCHB.  atis 
DEN  TROPEN.  Hcnwgegcbea  mm  Dr.  A.  F.  W. 
SCHtMPER,  a.  a.  Pnrfhaor  der  BoiaBtk  an  dcr  Uai- 

versitiit  Bonn.   Heft  5  :  SCHENK.Dr.  H.,  BEITRJIGE 
I         ZUR  lilOLOGIE  UND  ANATOMIK  DER  UANEK. 
II.  Thcil :  Beiliage  nr  Anatomte  der  Liancn.    Mit  \z 
Tafela  and  2  ^kographten  im  Text. 

Preia,  ao  Mark. 

I  Heft  6  :  mOLLER,  ALFRED.  Die  PU^irlcii  «wiger»Ud' 
I  .-imetikaniicher AmcbcB.  Mil  ]r  Tafelo ond 4  lloltranitlen 
I        im  Text. 

SCHULZE.  Dr.  ERWIN.  und  BORCHER- 

DtNG,  FRIFDRICH.  FAUNA  SA.\<  i.NK  \  \m,%hi- 
bia  el  Rcptilia.  Vcr/cichnis  der  I.un  un  l  K  rv.  Lht.cre 
<les  nonlweitlicbcD  Deuiithlands.  Mu  iiintun<)twaniij> 
Abbsldttngcn.  Prcw,  t  Mark  80  Pf. 

STRASBURGER,  Dr.  EDUARD,  u  6.  Pro 
Tenor  dcr  Kounik  an  der  Univcntiat  Bonn.  UiiiTOLO- 
GISCHE  BEITRAGE. 

Hcfi  IV.  I>a»  Veihnltcn  def  Poltent  und  die  Befracklmafa* 
vorgiingc  l^i  den  Gymnospcrmcn.  Sch*  araipoten, 
Gamelen,  pn.inzliche  Spermatotoiden  und  das  WeMn  der 
Bcfrucbmng.    Mit  3  lithographiacbca  Tafelo. 

Pnsiiv  7  Mark. 

—  DAS  Kl  I  INI  HOTANISCHE  Pf;.\i  I  P  t'M  FL  R 
ANF.VNGi^K.  .Vntfi'iirff  Jinn  Si'IH-l-li.tlium  .Icr  mikrii- 
skopischen  B<il.iii;l>  vnd  I-,  iifuhrur.!;  in  <iie  miki  :i»ko|iische 
Ttcbnik.  Zweite  umgearbeitcte  .^uQagc.  .Mit  110 
HoldCkKiiteD.  PMia,  4  Maik  50  Pf. 


ZIEHEN,  Dr.  THEODOK,  Professor  an  tier 
Universitut  Jena.  I.l.I  l  FA  IiKN  M  R  PHVSIOI  o. 
GISCHEN"  PSVCaOLObU.  IN  jj  V  OKLESUNGEN. 
Mit  31  Abbildungcn  im  Text,  Zweite,  durch  einen 
Vntrag  iiberden  ASekt  vermehrte  und  *erbesKrte  Audacc 

PreiH  4  Marie  50  Pf. 
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SOCIETY  FOR  PROMOTING  CHRISTIAN  KNOWLEDGE. 

STAR  ATLAS.    Gives  aU  the  Stars  from  ,  JHE  ROMANCE  OF  SCIENCE. 

«nd  »il  Nch,.i»  m4  Sim  Clurt«i»  whwfc  aw  »tiblc  in  icie-copt.  of   TiM  b.     By   Prof.    C.  V.   Boys,  A.K.S.M., 


RI.KIN.  by  th«  Re*,  e  McCtVRE,M.A.    N«»  E*'ii<>n.  broi.ghi         r  j  o    ccz-Uli-'r     K"  »  I  W  M  r»  C     A  M  Pt  C«r»17C 

»plod»<».     t.r(.  4lo,  wilh  iS  Ch»rt!.  ;ir.t!  eopugr*  lll>islr:,t,»c  l-vlirt  UUK  f  K  i  C.  IH  U  b     AN  U     1*  U£<0> 

Br»>.    Cloth  Boards  ; I.  By   Fruf    I'EKCV   F     KKANKI  ANt>.  F.R.S.     Wilk  MipcW* 

•-•  It  w«<i      l&it  Allai  ihM  Dr.  AiCiKaos  •tit^vcrcd  Ihe  new        in  |        I  llii>irii>i>jm     l'o>i      ■,  CIdiIi  Bj  .rjs.  21  <j,i. 


VEGETABLE    WASPS    AND    PLANT  1  ^OLOU  R.  By  Captain  Abney.  F  R.&  With 

n  -  r  r,    >  ....   .  numcToii^  Ui.i2ra-n*.     IV>*t  !vr>,  t.Ioih  IJinrdt,  rv/. 

WORMS.  By  M.  C   '       iK!      W  \-    tin.  Ai;-1  .  r  i.'   ■  1  -'!rT.  in  ^^A,  o        „       e       n       m/r    ij    1  «••«...•. 

,  ,  .%c.  i:iu,tr  tc    I  .  .      ,  I  :>  I  COAL.     By  Prof.   R.  Meldola.    With  nu- 
EAKS  AND   MARVELS  OF  PLANT       men, .«  ui^ram.   ivj  sv.i  e:Mi,  Oont.i^,  <,/ 

IFF,  or,  «:LiTi,>.i<Us  of  WiJiRtinn    By  M.  c.  cookE.  MA.  DISEASES  OF  PLANTS.   By  Prof. 

a'"  '  '^^^  r>  M  ARSH  A!. I.  WARD    Wuh  ..uiwoti*  LUiMraiio-,-    F.-t  ?vo,  Clolh 

ILERS    IN     THE    SEA.       Uy    M.    L..  i'....t.!-, 


l-Vu' ni„^,.;.:;.  .^-  coal.    By  Prof.  R.  Meldola.    With  nu. 

FREAKS  AND   MARVELS  OF  PLANT  W-mj^,..,        sv.i  e:Mi,  Oo«,.1s 

•i«rl'TV'irD"''-""iM"''T^u'i?"*'erf  n         M  arsh ward   Wuh  ..uiwoti*  l  UiMraiio-,-   r  .-  svo,  Cloih 

iOlLERS    IN     TnE    oEA.  ^*    L.  L..'.ir.!^, 

cuOKE,  M.A..  LUD.   With  nunwraui  tiiu.irauoD..   i'o»isru,   TIME    AND   TIDE;    A   ROMANCE  OF 

An    •■•OB    «9i*B>  B      At.    '       1'"'^  MOON.    s<c«>kI  Bditin,  RaviiwL    Br  Sir  ROBERT  & 

FLOWERS    OF    THE    FIELD.      By  the  >       BALU  F.K.S..  Rtval  AMwwmor  or  btlaid.  MuUrUtiiL 

UK-  Rev  C  a.  JOHNS.  New  EdiiloB.  with  m  Avpoidlx  on  GnMt.  I       PaM  Ifw,  CM  Bwdi.  «A 

bvL  H  toHN,.M.A.  wiAn.i»««»n.Mnd<»^Pto..t,^cfaMii|  THE  STORY  OF  A  TINDBR-BOX.  By 

WfT    r*     C  T    n  \X7  T?  D  Q        n„    Ar.n.    D.-«>»»  vli»  Ute  CHAkl.K.S  MKYMOTT  TIDV,  M  P  M        F  P  S  Wiih 

ILD   FLOWERS.     By  Anne  Pratt,       num«TOu»  fiijurauoav   Po«  «vo,  cuh  B<i>.  u.  . 

ib!^  "rflilctoa'itoJSI'SI"*'"'  |THE  BIRTH  AND  GROWTHQP 

THE  FERN  PORWOLIO.    By  Franci*  •     woR..as.  a        fcr  P»of.  cr«ek.m.a.,  f.r.s.  rm*^. 

GEORCF.  UKATU     On,  V.,l(i^in  V,.   :  ;n  ),  Cloth.  9/     Fifirm     q«  a  p     RriRnTTTQ     A  M  Pi    TUt?  XTODrTTC 

hy  il<:«cnpii»e  If^t    .li'.-  if  llniil  Kncii,  which  rnmpri«e  «  WHICH  MOULD  THEM.    B«iac  •  CoiHM  of  Three  L«l«fCt  d«- 

I.w«e  proportion    f  -.1  A  ii     ,  i  ar.  l  niany   r'  ^r  pirr    tf  the  livered  >|  (he  I.»ndoo  tilMilutMli.  in  DMHlbrr  itlnaad  jMllian  ttaok 

-...^'J*'.  .  -  .  .  iKforc  «  Jureaite  Aiidi«acfc    By  C  V.  BOYS.  A.R.S.1L.  r.R.S> 

INDIA,  The  HISTORY  of.    New  Edition.,      wuh •niMna. UagmoM.  pm* «««. CfaHh Bovdi. m <A 

By  L.  j.TkoiTER.  i  s,  1 1. my 8vo, Cloth  Bcardt.  4i  SPINNING  TOPS.    The  OpenitiYet' Lcc- 

CHINA.     By  Prof.  R.  K.  Douglas,  of  the  <     lurruf  the  Bmuh  .^'^l•nriI(;on  WMiiwu  LMdi,Sipimbwiaaoi.  By 

Bnt»h  MuM:i:m  With  Map.  N«*  aa4  Rc«M  Ediifaii.  Cnnm  ;  ^'of.  J.  Pi;KK^ .  .M  b  .  D  m:..  rUS.  WM  aamiMt  Dhgnni. 
HOW    TO   MAKE   COMMON   THINGS    THE  MAKING  OF  FLOWERS.     By  the 

For  Bo)-^     By  JOHN  A.  BOWER.  Author  if  "  Scittic*  Applied  to  Kev.    Krof.  l.fclOKGE   HKNSLOW.  M.A..  F  I..S  ,   F  C.S.  With 

WctI.,"  .tc.    C.ipi->u>ly  IllU'ir  ,;•  I    Cr  >wi;  8vo,  Cl  'th  lio.ir<l».  }t  6rf.  rvrrnl  lllu^tratloiii     Pott  Bvo.  Cloth  Boards  6r/. 

London:  NORTHUMBERLAND  .WENUK,  W.C.  :  43  OUKEN  VICTORIA  ST.,  E.C.     brigbton:  IJS  NORTH  S>T 

NEW  WORK  BY  FROFB840R  WILNBS  MARSHALL. 
Jut  ^Unhad,  with  Raoarag*  lUutiialiQBi,  ave,  n$. 

VERTEBRATE  EMBRYOLOGY.     A   Te.xt-book    for   Sti:.lc  nts    .,nd   Pt.K  tittoners.     By  A. 

MILNES  MARSHALL,  M.D  ,  D.Sc  ,  MA.  K  R  S  ,  Prof«t«t  in  the  Vici  oria  Uniirer.ity  ,  Jiejer  Profexor  of  iixilngy  in  0*tn>  CoUew; 
telaFdlawa(S(.J<>lHi'aCalki;e.  CAinhridcr.   ^ 

l^indon:  S-MITII,  ELDER.  &  CO.,  15  Waterloo  Place. 


SCIENCE  INSTRUMENTS. 


Whcle  FooUcjip,  Cloth,  about  40  11     <  tid  Ki   I,  j|  P;ik» 
(iht  ijiibscriber'x  Naine  will      fM  .ii  .1  .m  l:is  jr  hrr  .  -i.  o  Copy), 


An  Xllnstrateil,  Priced,  and  Descriptive  Catalogae  of  the  IniUu-  p«  ^  ^RNET  2a 

■mtt  of  Science  which  are  oted  in  teaching  and  deroonslrating  '  asrs-* 

maty  bnmdi  of  Phjnicnl  Sci«Bce,    well  ni  of  the  laitnuBCBtt  I  .e-AB^"""  ~ 

wUdi  are  med  in  Oi%iD>l  Rewanh  mud  ia  the  nppllcMloiu  of  *"  ILLUSORY  EYE  DISEASE. 

Science  to  Tcchoic.il  In.l.i^lri.-s  .ani!  Pursuits,  PROORESSIVK  MYOPIA. 

    _    I      Cm*  No.  I  — Cull?d  from  Mr.  KoiiEur  llm  LENELI.  CAKTaii. 

PRICE  TO  NON-CUSTOMERS.  2l.  6d.  POST  FREE  ;  Ot»  L.tho«r>phed  PntaxpHon,   Foor  Wood  Kognyiac*. 

Ca»«  No.  2.— CuU'mI  fri,m  Mr  Neitii 


One  l.iih<>cr«phcd  Mootfichll  Hoipilal  Fo 

_  _   -  -  «•«  k  .  Can  No,  1  —Culled  f/om  Mr.  JtuiN  CoUrnn. 

DD  A  flV   A    iul  AhTI  Kl  One  Ijthosraphed  M.acfteldt  Hoipiu)  Form, 

*Jrir\U  I     %M    ITIrMT  I  It^,  Ca«!  No  4-    Culled  from  Dr.  A  Qt.A»i.v  SiLc.tic. 

KORTBUHBERLAND  ROAD  &  29  WMhKt  STRBR.  CtaaWo. '^:Tu':'^u^.':^:^ 

NewCAStle-On-TynS.  Ont  Litlkuicrapbeii  Mow^ldt  Hoipilal  F'jfiu. 

PAK  r\A  .V '  -  Cm*  Ha.  sAw.— CttIM  fraai  Hr.  CaiTciMT t. 


N.  H.  M.\kI(V,  C.  R   Sri'ART.  II  Sc  ,  H  SPARGO,  A-Se..  F.t  C. 


Instroment  Company,  Cambridge. 

Addreaa  all  coataanieatioas  **  InatranastConpuy* 

Cambridge." 

Phca  Liat  o<  Scieatific  Inatrumenta,  aent  poatftSS. 
Iltaitntsd  Doiertplivs  List  Bsat  oa  rsesfpl  oris*  M. 

The  CsmbcMfs  BelsoiMe  launmsatCsmaaajr, 
aiTribb's  Rov.CnbiMf*. 


On*  UUiagnplNd  Prucriptioo. 

FOURNET  ON  CONVERGENT  SQUINT. 
Com  NOb&— CuUad  Aom  Mr.  Nbttieshik. 

Two  Lilhocnphad  MootMda  Heqiiial  Fonm.  Oae  Wood  Eofyaviag. 
FOURNET  ON  RETINOSCOPY. 
WANTED  A  TRIBUNAL. 

PrintadandSaMtr 
A.  POURNKT, 
it»  BEMTINCK  ST..  W&LBECK  ST.,  LONDON.  W. 
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CONOHOLOQY. 


mirmhilt. 
E.  Snilb. 


mux  PULTONI. 


^ulthttlam. 
O.  AuMia. 


COLI  F.CTIOKS  AHO  (flCtliaHS  tOUCHT. 

COt-LEC  rioss    rn«    HOMttMt   mOM    £i   To  £yK>. 

KXCHANCIil  MADS  triCIM  HOT  IN  STOCK. 

6LM8  T0PPED  B0XE8,  CARD  TRAYS,  Src 

HUGH  FULTON  (Conchologist). 
 216  KINO'S  BOAD.  LOHDOM.  S.W.  

0OLLECTION8  OP  MINERALS, 

ROCKS,  OR  FOSSILS, 


For  lh«  Uic  of  Sind«nt»,  ScicBce  Teacncr^ 
tllufttraic  the  IcftdinK  Text'hooki 

•O  SpMlmcBa.  lOs.  ed. 


Pr<»p«CtOCl,  fte.>  Md  to 
'  wttbTnya. 

awB.  ou.i  100  do.,  aia.;  ■eOtf«.y4SBi 

Pnt  Frtt. 

■OCKSICTIONSfet  tiM  MICROSCOPE  from  i(.(A«Mh,rM  Frre 

Cataloouih  Gkatis. 

CABIllETa,  OLASS-CAPPKD  BO.XES.  TRAVS.  HAHMBRS.  ftc 

always  in  Stock. 

THOMAS   D.  RUSSELL, 

78  NEWGATE  STREET.  LONDON,  E.C 


SAMUEL  HEN80N, 

97  REGB^fT  8TRBBT*  LONDON.  W. 

ESTABLISHED  1840.  Ute  277  STRAND 

Choice  Mineral  Sp€Cin*nf,  Gen  SlMM^  Camd  Opdf,  P«8lM illMc*, 
Rock  Cryanl  BaIU,  FoutU,  Roekf.  aid  Rock  Soelioo*. 

Latkst  Arrivals. 

Iff  .HEHSOM  has  jtui  received  ume  |to<Mi  Croupi  of  JapUM*  SlflMrite, 
iai«r*sttftcQuuit  CrrsIaU  incto^ins  Ruiilr  and  uihcr  SuM<a»cn,  alvi  * 
Vtrjr  Fioe  Rock  Crystal  Hall,  4I  ir.clics  ilia  1  cur,  pitfrcily  free  from  fliws, 
•  ■nail  C'y«i>l  Ball*,  with  incluiuru,  Ru^k  Cryua]  C*r*iB(»,  Ac,  &c. ; 
Cry>lalii«<d  HydrKrtii'Itir.  Btrtrandite,  Polybaiilai  l>iaiagld^  Ckatco- 
irichite,  Anioiu.  Vrllow  Terminated  Beryls,  GciklcnW.  Sad  VtMUnMUte. 
Diat'->niaceous  Karth  from  Hakodati ,  Japan. 

F.  H.  BUTLER,  M.A.  Oxon.,As«oc.R.S.Mine». 

If  AT«nkA&  mtwtomr  A«nm«Y. 

158  BROMPTON    ROAD,  LONDON. 

l>Ml«r  in  BtwkitMimral*,  to&nii,  Md  othar  01y*ot« 
•f  BstoBttfle  iBtenit 

CaBections  of  RorVt,  Minerats,  Fossils,  nr  Recent  Shells  furnished  in 
aoaavdantf:  with  ■-pect.-il  retjir  rcments,  S'  m  .hjl  1.''  l Ltt^  i  i">  s  oI  Scdt- 
menlary  aad  Igneous  K>-K;ks,  35  specimens  of  fur  vi'e  in  case  with  ilivi«iuns, 
toj.  Rabbits  ar-l  other  objects  for  Biological  Study  KU|^>lied.  Card  Trayi 
and  G Lavs  topped  boxes  of  any  required  liSmrnsiont  made  ;Komptl)r  to  order. 
Sectioitt  of  SmIU  aad  gaaanil  Lapidary'*  Work  axecuud.  Micr»  Rock- 
Slides  new  M  Hack  i  gcMnwa  Blw<lila-faaiBl%  Hmwtyi  Dolcritc. 
Rowley ;  Porpliyritlc  Phehrtone,  Beina  Shtaiii :  and  Saatdtac  Tradijne, 
CleichenberR. 

LIVING  SPECIMENS  FOR  THE 
MICROSCOPE. 

Velvoa  ilotelor,  BpiMylU  davicans.  Sicntor  camleiM,  Spoogilla 
datrislifia,  Bracbioaaa  pahu  yaoag  Colonie*  of  CriatMclla  nnceda.  aad 
e«li«r  baaudfiil  objects.  AMba.  Hydra,  Vaueharia,  aad  adMr  inaa 
<AaiaMl  and  VcgcuUe)  lb*  Stadiatii.  Specimea  Tuba,  aMl  OmwlBC 
•ad  DMCflX>aQ.   Oae  ShilHnK,  Post  Free. 

T.  E.  BOLTON, 
PARLEY  ROAD.  MALVERN  LINK. 


JAMES  R.  GREGORY, 

Mineralogist  and  Geologist, 

SPECIAL  AND  TYPIC.VL  COLLECTIONS  for  Students. 

Lcclurers,  Museums,  .Vc. 
EVERY  REgULSITE  FOR  PRACTICAL  WORK,  alto 
MiMdua  Filliif^  Cimi,  and  all  Malcmli  for  Dis^y,  kc,  ct 

COLLECTIONS  OF  IwRtERAU.  FOSSILS,  ROCKS. 
NATURAL  CRYSTALS  OF  MINERALS^  to  fflwtntoall 
ElcswBtanr  Wofkt.  All  gmtljr  imptoved. 


NEW  LISTS  NOW  READY. 

And  laar  bt  had  p  nt  free  on  apptleailiaBait  Iba  RepOfitory  aad  If  a 
88  CHARLOTTE  ST.,  FITZROY  SQUARE,  LONDON 


STANLEY 


Ualheoulkal  ItHtramcnl  Mannfaciurer  to  H.M.  Govemmeai.  Couacile^ 
ladia,  Sdaaeaaad  An  Oepaiiattm,  Adtaiialty,  Ac 


Qatbrn'  fUUbs  at  tfia  iMtt  ModaraM  Prieai. 

tUmltmttJ  Priet  Lht  P»il  Frtt. 


Oftba 


W.  F.  S. abialaad  tb«  oaly  Medal  In  the  Great  Eihibiiioo  of  iS«a  for 
Bacadanoe  of  CaaMraclion  of  Maibcaiatical  Imlrvaienii,  aad  lh«  only 
ColoHkdal  in  the  Itttcrnational  Invtationa  Exhibition  ill] iar  Matha- 
natical  Work.   SU«ar  Medal.  Afchitacu'  Eihibilioa.  ifW. 

AMnia^^SBBAT  TVRHSTILK.  BOLBORN.  LOKDOM.  W.C. 


HOLLOWAYS  OINTMENT 


AN 

IHFALLIBLS 


For  BAD  LZ08.  BAD  BBKA8T8,  OLD  W0UKD8.  B0BB8  aad 
OLCBBS.  If  affaetaatlxratibad  od  tht  X«ck  aad  Ch«tC,  it  carta 
SOBS  THROATS,  BB0MCBITI8,  COCO  HS  and  COLDB  ;  and  for 
eOUT,  EHZDM ATISK.tad  all  8kiD  Dicarr-s  itii  unrqatUad- 

TO  SCIENCE  LECTURERS. 

See  Mr.  HUGHES'S  PATENT  COMBINATION  OPTICAL  LAN- 
TKKN,  uKd  by  late  W.  Lant  CAapiMTaa,  ICs<)..  Prof.  Foaaa*.  New 
Triple  constructed  for  B.  J.  Maldim,  Etq.,  lbi>  seaaon.  NaW  Oa*bydM> 
gen  Microscope.  Graitd  Keuiltv  Docwra  Triple,  Prii*  Medal,  iii|haM 
Award.  Sup;i"icd  to  the  Royal  Polytechnic  Institution,  Dr.  H.  CaATTAn 
GuiWNE-is,  MaiJamt  ADaLiN*  Patti.  Ac,  Ac  Pattni  Paii'-i  h.gos  Laniera 
gives  I.'  frri  Picture, tor.  bcience  Lecture  Set..  Chea|>«ti  and  B«U 
III  iiir  w'i.rid.  Elaborately  Uluiimied  Caialana  laapagta,  m.:  VaiMiBa. 
(./  .Smaller  do..  &/.  PaiBphleti  Free.— HUGHBS,  8rici«u»T.  Bmma* 
Hoase,  ii  Mortimer  Road,  Kinfiland,  N. 

NOTICE— Ad»trUMmnat  imd  buiitust  ItUtrt  for 
Nature  sktmU  "i*  mdimud  !•  tht  PuUiskers  ^ 
Editorial  c<mmuuutttti9mt  l»  tk*  Editor.  Tht 
Ultgrapkic  «ukbrt$t  •/   NatvRX   it  '*Phi;siS 

London." 

SUBSCRIPTIONS  TO  '*MATURB." 

t  ».  A 

Vaarly  I  to 

Half-yearly.  .  .  OI4  C 

(,)uarterly  ,  07^ 

To  Al.i,  Pi.ACKS  ABBOADt— 

Yearly  I  10  6 

Half-yearly  015  6 

Qaarterly  080 

CHARGES    FOR  ADVERTISEMENTS. 

t  rf. 

Three  Lines  in  Column  026 

Per  Line  after  o   o  9 

One  Eighth  Page,  or  Quarter  ColwB  .  o  18  6 
Quarter  Page,  or  Half  a  ColoMI  ...    I  IS  O 

Haifa  Page,  or  a  Column  3    5  o 

W'lioli-  l'.iRe   .660 

Montf  Onttrt  fafmiit  t»  MACMJLIJA  ^  CO. 

OFFICE:  S9  Bn>roRB  Strbbt,  Strand,  W  .r. 
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HARVEY  &  PEAK, 

By  Appointment  to  tht  Royal  InUituticn  «/  OnM  Britalm. 

S6  CHARING  CROSS  ROAD,  LONDON,  W.C 

SCHOOL  APPARATUS  Hi  TECHNICAL  INSTRUCTION 

APPARATUS  FOR  TEAOHINQ 
THEORETICAL  ME0HANI08. 

COMRINID  AmtBTBS  ARO  VoLTMCTtft  WW.  LAMSATORV  PUKNSHi, 

£2  lot. 

Catalo^ae  of  340  Illiiitr»tioiu  by  post,  8d. 


PERKEN,  SON,  AND   RAYMENT,  MANUFACTURERS. 

WRITE  FOR  OUR  CA  TALOGUE.    IT  IS  SENT  POST  FREE. 

"OPTIHUS'*  UBIQUE  CAMERA, 


Picijiti       by  5 J  inches 
May  be  i;^ed  on  I  ripoti  or  in  hand. 


3  I X  dry 

pUlei. 
Tbm  dark 

ilidei, 
FoaM*inK 

View  Finder, 

ShuHer, 


Pt.c«,  «rith 
K>pi4VlMr 

£2  iSs. 

With  Rapid 
Rectilinear, 
£4. 


"OPTIMUS" 
PHOTOGRAPHIC 
OUTFITS* 


Raynient'i  Wti]«  Angle,  Lun  foCH^  Rm 
Slides,  "Opiimui  "  Rapid  IUcwIImm  Lwi. 
and  belt  W  iterprLof  Ca<«. 

For  HuU'i  }1  ...  * 

Fur  Plalet  64  W  al  •••  m 

Fur  PlalMH^t}...      M.  ~ 


DmUc  Dark 
Shaittr,  Tripod, 

..  £10 
..  £12 
.  £15 


PERKEN,  SON,  &  RAYMENT,  99  RAHON  CARDED.  LONDON. 


MESSRS.  MACMILLAN  &  CO.'S  NEW  BOOKS. 

POEMS  BY  TWO  BROTHERS. 

^  Kcap.  8v<i,  6r 

•  *  Tkt  first  refirutt  c/  tii>  j\imcti.  zv'iiin,-  in  •.rhich  the  Itit  Pi'ft  Liiimal,-  ma.:\-  'lii  f-irUfsl  af>f'^r,tiict  hl'ore  I'lt  nibiic. 
AtfaratpPtiiUt  the  fi>tmt  hart  been  attiihilf,i  It'  t  'iiir  l  e  ftiiii  t  aiith.Hi.     /■:■.•■  r  X,  :t'  l'.::m    ':.i:e  Vt«  a<iJe  i  ir.^m  the  <  >ri.;tHal 
MS.,  and  the  C<im/ri,/ge  J'rite  I'otm  en  Ttmbuitoo  h<u  alia  been  indwitd  tn  tht  i  oiunie.     'I'htrt  tuill  Itt  a  Large  f^ptr 
•  !-'a,-  iruUi  ,'ftht  MS.,  Kmitmltt  300  C^fitt^  aUtM. 


SOIL  IN  RELATION  TO  HEALTH. 


By    HENRV   A.    MIFRS,   of  the    Natiir.^1   History   nepartment   of  the    British  \riisi.iim, 
and  ROGER  LRDSSKEV,  M.A.,  D.P.il.,  Fclluw  of  the  British  Institutoof  Public  Health.    Cro  wn  Svo,  jj. 

WILLIAM    KITCHEN    PARKER,  F.R.S. 

A    SHORT  MEMOIR. 
By  T.  JEFFERY  PARKER,  B.Sc,  F.R.S., 
Prore»arorBiolag)rintk«I7ai««nityofOuiga^  NawZMliad.  CrawnSrai,   4/.  aeL 

LETTERS  FROM  QUEENSLAND.  By  The  "  Tiwes'  "  SpEctAL  Correspondent. 

Rf|>rir.tcil  rrom  the  Tiniei  of  Decenil  rr  )S.|>.  January  and  KeUruary  1893.    Ctown  8vo,  2i.  M. 

SOCIALISM  AND  THE  AMERICAN  SPIRIT.    By  Nicholas  Paine  Oilman. 

Ctown  tto,  6f.  6d. 

*,*  W  ditaiuion  o/ikt  pntmtjftdHfm  tmd fnMU fiOtut  ^StMitm  amiSttiai Xrfanm  in  Ikt  UmUni Stata. 
GLASC O IV  HERA  /  />,—"  Mr.  Gilnmn  »rite>  with  eloquenoe,  nraestaesi,  and  a  thoraagh  knowle4Be  of  hn  nbjeet.  He 

pMSCnta  MMic  old  qaeatloas  in  new  nnd  intercstiti);  lij^hH,  ami  %ume  new  questions  in  oI<l  lij^hU,  ud  altOfCthtr  focahhet  m 
slrfking  book." 

UV  THK  SAME  AUTHOR.    PRIA'IOl.'St.V  PU HI.ISI I KO. 

PROFIT-SHARING  BETWEEN  EMPLOYER  AND  EMPLOYEE.    A  Study 

ill  (he  Kvoluiion  of  ilic  Wages  Sysiem.    Crown  8»o,  7/.  W. 
SPECr.t  TOR :      The  hoolc  is  well-ilmr  I  ami  urclf  executed,  and,  to  Ux  u  we  ha*e  been  able  to  tett  it,  it  ii  ihoroaghty 
tnutworthy  in  ii>  ^iiiiiiniry  of  ficts,  ami  the  nvni  o<iiuiilcte  compeodium  of  them  jct  pobUiiied.  .  .  .  A  Mat  uofiil  KHd  tmit* 
wonby  contiitution  to  the  literature  of  the  Labour  (jue»tioii." 

MACMILLAN  AND  CO.,  LONDON. 
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MESSRS.  LONGMANS  AND  CO.'S  LIST. 


NEW    EDITION    OF    WATTS'  CHEMISTRY. 

To  (k;  PuWi>fi>- 1  in  I  V  >r^  S"v  >      Vol,,  I.  und  II..  Price  J  '        li      V  ,1   III.,  Price  50f.,*now  ready. 

WATT8'  DICTIONARY  OF  CHEMISTRY. 

I<pvi*rr1  and  en»irfly  Rewritten  by 
M.  M.  FATTISON  MUIR,  M.A.,  F.R.S.l... 
Fdlow,  kim)  Pnelector  in  Chemistiy,  of  Gooville  »nd  Cww  College,  Cambridge  ; 

AND 

H.  FORSTER  MORI.F.Y,  M..\..  D.Sc, 
Fellow  of  Uitiveniljr  Coilej^e,  London,  and  Prnfessor  of  Queen's  College,  iMoAoa', 
Anisted  bj  EmiMnl  Coatribmon. 

In  Three  Valnnie*.   Vol<,  I.  and  II..  price      3t.  euih.   V«l.  III.,  fijf. 

A  DICTIONARY  OF  APPLIED  CHEMISTRY. 

By  T.  E.  THORPE,  B.Sc.  (VJct.).  Pb.D.,  P.R.S.,  Tms.  C.S., 
Profeiior  of  ChetniMrjr  in  Ite  Rojnl  Collcte  of  Sdmce,  London.    AwMed  hy  Sniia«iit  CoBtribaton. 


Fourteen!!)  Edition.  Reviscil  .111  1  Enlarged,  with  0  Colmired  Plates  and  and  lojS  WOii.icut-..    Crown  Svo,  15/. 

GANOrS    ELEMENTARY   TREATISE  ON  PHYSICS. 

EXPERIMENTAL  AND  APPLIED. 
Tnin>late4  tnd  Edited  from  Ganot's  "il^nude  PM<}<i««"  >>r  ^  ATKINSON,  Ph.D..  F.C». 


Seventh  Edibon,  with  37  Figee  of  N«w  Matter,  7  Plales  J69  Woodentt,  aiid  an  Appendix  oTQDeitione.   Crown  9*0,  yr.  .6m, 

QANOTS  NATURAL  PHILOSOPHY 

For  General  Readers  and  Young  People. 
TimMhtnd  nnd  Edited  tma  GAKOfs  '*Cwn  ^Umentiura  de  PhyiiqiM,"  bjr  B.  ATKINSON,  Fh.D.,  F.C.S. 

With  97  IIIartr»lian&   s  Voh.  Smi,  Jfir. 

THE  PRINCIPLES  OF  CHEMISTRY. 

By  D.  MENDELEEF, 

Ptafeenr  of  CMniistry  in  the  Uoivenity  of  St.  Petersbnrg.  Trantleied  by  GEORGE  KAMENSKY,  A.R.S.M..  of  the 
Inperiiil  Mint.  A.  Fetenbnig,  nod  edited  by  A.  J,  GREEN  AWAY,  F.I.C..  Sab<Edilor  of  the  "JonnnI  of  die 

Chemical  Society." 


M.  H.  Pattwow  Mvri.  Sro,  km.  6d. 


OF  DTlfAHICA.  (Kinetics  and  Statics) 
With  nnnieTOni  fherciiec.  A  Text- nook  for  Junior 
Students.  New  Edition,  Revised  and  Enlar^jed,  with 
Appendix.  By  the  Rev.  J.  L.  ROBINSON,  RA,, 
(;iiAi)i.-i>:i  .^nri  N'itvti  insinictorattbeKoyolNaind  CoQegt. 
Greenwich.    Crown  8vo,  6t. 


B0L1JTI0M8-  By  W.  0>iiWAi.D,  Professor  of  Chemistry  SELECT  METHODS  IN  CHEMICAL  ANALYSIS, 
in  the  University  of  LeipilR,  Bcirig  the  Fourth  Book,  !  ctiictly  Inoi  Mm :  l!y  Wil  l  i  \\1  CKOOKl  S,  K.R.S., 
with  iOMAddiiiaaa.  Of  the  Second  Edition  of  Ottwald's  Re-wmu-n  at.  i  g:r,,!iy  i-.nh'Ke.i.    \v,;h  j;  Wood- 

*•  LtbrtMMh  dcr  Anieinctnen  Cbemte."    Tnntbted  by         '"^    Svo.  24: 

-  '    LESSONS  IN  ELEMENTARY  MECHANICS.  De- 

signed  for  the  use  ol  Schools,  and  of  Candidates  for  the 

Lr-)r.i!fiti  Matriculant  inn.  anrt  oilher  I\\ m-nations.  With  <;2 
F.x^mpl'j^  .iTid  nrnrly  50')  Ixcrci^cs  .m'l  '.'iie^'i  in^  fr'>'ii  the 
M.-itticul.ition  E^amitiallon  rjp4tr<in4  ihe i»ndon  University. 
&c  ,  UP  i  i  lane  1889.  Wnh  .Answers  and  121  \V,>.>r) - 
cuts.  By  S.r  PHILIP  Nf  Ar.Vl'S.,  H.S<y.,  P  A.  Fcap.  8vo, 

Key  for  Teachers  only,  price  5^.  net. 


London  :  LONGMANS,  GREENt  &  CO. 


by  Rkmami  Cut  ami*  Sows,  LiNiTtin,  «i  7  md  L         Sif«M  H«N,  Qiwm  Vteleria  Street,  io  the  Cfay  ef  lemttm,  end  AitiRM  to 
M«CMtU.<u«  Awo  Co.,  M  »9  tuitoni  SiNM.  LotOw,  W.C,,  end  m  r«anli  A<«aiM>  Nm  Verb.— niiiMBav,  Maiy  4,  rlij. 


uiyitizeo  by  GoOglc 


A    WEEKLY    ILLUSTRATED    JOURNAL    OF  SCIENCE. 

"  To  tht  solid  ground 
Of  Naturt  truui  tht  mind  xukitk  huilds  for  ayt." — Wordsworth. 


No.  1228,  Vol.  48.] 


THURSDAY,  MAY  11,  1893. 


RefUtend  i>  a  Newspaper  al  (He  Cvocrat  P<MI  Oficc] 


[Price  Sixpence. 

lAU  Righti  ai«  RMcnwL 


NEWTON  A  CO., 

SCIENTIFIC    INSTRUMENT  MAKERS 

TO  HK>  MAjnrV  THE  Qt'KKN,  H.ICH.  TK>  P«1NCE  Or  WALKS, 
THE  AOHIRALTV,  THE   WAK   DKrAKTMINT.  THE   I.VUIAN  AKD 
rOEEIGM  COVEKHMENT*,  OXro«l>,  CAMERIDCK,  LOKDOH, 
AMD   MAMV  or    THE   rORBICN    UNI VRRSITI Ki,  ETC.. 

By  S^timt  Apfoimtmtnt 

TO  THE  EOVAL  IKSTITUTION  Or  c;KCAT   aKITAIN,  AND 
THE  SCIENCE   AKD  ART  DErARTMENT. 

MANUIACTURE 

PHILOSOPHICAL    APPARATUS  FOR 

Sound,  Light,  Haat,  Magnelitm,  Electricity,  Hydrottatio$, 
HydHiulici,  Pneumatics,  Mechanics,  die. 

CATALOGUE  6d.  POST  MX/;fC 
ALSO 

Lime  Light  and  Electric  Lanterns,  Projecting  ^licroscopet, 
PolEriscopes,  End  Micro- Polariscopes  of  the  highest  quality. 
AUv>  Catalogiu,  ineludimg  Liit  oj  Lanttrn  Shdtt,  4J. 

OPTICAL  PROJECTION.  By  Lxwis  Wright.  Second 

Edition.  A  Coaopid*  Guid*  10  tha  Ua«  of  the  Ma^ic  I^alern,  ihc 
L.anlcm  MicroMOpc  and  PolariKopc,  and  lu  the  Pro)cciionaf  ScicoliAr 
£zMriinenla. 

Jiut  Publiih«d  by  LoDcmant,  tt.,  B<t  4<.  Cd.,  Po»t  Tree,  41.  tod. 

NEWTON  &  CO.,  3  FLEET  STREET,  LONDON. 


BROWNING'S 

RACE  OR 
FIELD  GLASSES. 

Illustrated  Catalooues  Post  Free. 

BROWNINGS 

PHOTOGRAPHIC 
APPARATUS. 

Illusiratko  I'RicE  List  fur  1893  Post  Free. 

BROWNING'S  MICROSCOPES. 

Illustrated  Prick  List  of  Nkw  Patterns  Post  Free. 

JOHN  BROWNING, 

63,  STRAND,  LONDON,  W.C. 


R.  6t  J.  BECK.  68.  CORNHILL.  LONDON.  B.C. 


STANDARD  METEOROLOGICAL  INSTRUMENTS 


5' 


c  e  «  5f  a  ^ 

»> 


NEGRETTI  &  ZAMBRA, 

Opticians  and  Scientific  Instrument  Makers 

To  Her  Majesty  the  Qaeen, 

HOLBORN  VIADUCT, 
46  CORNHILL.  &  122  REGENT  STREET,  LONDON. 

PRKE  LI«T«  FREE  »T  rOST  TO  ALL  PARTS  or  THI  WORIO. 
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ROYAL  GEOGRAPHICAL  SOCIETY. 

Tha  AWHIVKRSARV  MEKTINC  of  the  Soaery.  for  (he  election  of 
AtlidMil«  Couni^il,  .  will  b«  held,  hy  pcrmisuon  of  the  Chanceltur  and 
8aHl%  W  Ih*  Hall  of  liie  Unircnity  of  Loadoo,  Buritaglaa  Ganianti,  on 
MONDAY.  MAY  39.  1893.  at  a-jB  p>.iii.  Duna(  iha  Maaliag  tha  >aral 
IMlli  and  otiwr  Awards  Tor  the  Eacuurageioent  ofGaognimcal  Sdanca 
tmA  DiacoTery.  will  be  pr<«eni<d,   

KING'S  COLLEGE,  LONDON^ 

BACTERIOLOOV. 
Dinctorofihe  LaUuratory,  ProC  CaooKSHANic,  M.B 

Demoatiraisr,  Dr.  Kbwlbtt.  . 
The  Laboratory  t«  open  daily  fig*  MB-BL  WSV-ahftrlNSTItUCTION 

aadUKIOINAl.  KKSKARCH. 
Attendance  fi.T  one  moDth.  5<. 

Spebal  Poet,  Graduate  Counc,  Fridays,  it  a-m.  to  I  ^BUi  jC*  **• 
SMaiag  Claia.  Uuaday,  7  fkn.  us ■wiik,  jfa  **. 
BmbIm  Qsm  m  FanMMnMk  lMMiiiBy»i  7  pM.  lo  9  p  a,  w. 
Vw  SrUabiii  apply  to  ih*  BBi»Cr«M. 

OWENS    COLLEGE.  MANCHESTER. 

niSHOP  nKRKF.I.rY  IKI  1  OWSJIIPS 
Al  leail  two  of  the  value  of  iii>   v-  .irni  iM  jrr  jiicred  for  award  in 
1UN£  Naxt.   Evidanca  mutt  b«  prcKotcd  of  abtJiiy  to  pnwacBta  loait 
■piyiil  f^nkfm  Ihyinii         ■i»i)»nayiwlyf  tM  dwrf au^jwa  of  ibo 
ColMtSO  CwflGOnnB  18  Arta.  8csoOdc»  and  McoicHle. 

HONORARY  RF.SFARCH   I  KIJ  (nVSIIIPS, 
A  limitcil  liufttl^r  if  App-Kiiii-irnt  -  wi,,      iit-*il(-  on  ihr  name  J^iic 
For  detail,  an  to  the  above  fcilow.hi|>>  apply  tuthe  RF'.isrttsa.  10  wliom 
•apficttiewahould  be  aeni  on  or  before  MAV  19. 

 H.  W.  HOLDER.  Regi.trar 

THE  VICTORIA  UNIVERSITY. 

Tht  fcltowinir  Eiianinatk>ii«  will  !ie  heM  at  OWENS  COLLEGE, 
KAMCHESTER  .  UNIVKRSITV  COLLEGE,  LJVFRPOOI.  ,  and 
VOKKSHIKE  COLLEGK.  I  KFI>s;  in  lUNE:- 

AM  ENTRANCE  KXA.MI  NA  1 1«  >N  IN  ARTS  (introductory  to  tha 
Faculty  of  Medicine)  on  MONDAY,  lUM.  ■  ..  and  folloviacday*. 

AN  ENTRANCE  EXAMINATION  IN  ARTS  (inttadaaaw  U  iko 
Faculty  of  Mutic)  on  MONDAY.  JUNE  19,  and  fiiUotriag  Auo. 

A  PRELIMINARY  EXAIUMATION ^mJocmit dM  iiMidtiao of 
Arts.  ScirncT.  and  U>)  on  TntTKSDAY,  JUNE  15.  and  Movkw  doyi. 

'I  he   F>.ii  nn,.iii<n   Frr  {Ct\  accomixtnicd  by  a  LdM  oT  llw>mll||0ni 

taken,  .1-ai-;         ■  [  -ir  K 1^ i ,  I  <<TK  AH  ( ff  ■  )ni  v»  hont  ColKlidOW  of  BSUODOa 

and  further  i*aTri,  ul-a/v  ran  Ix-  •:iii«airieH)  on  nr  Vtefore  JUNC  I. 
MaodmlH,  May  ity). 


THE  ELECTRICAL 
GENERAL  ENGINEERING  COLLEGE, 

SCHOOL  oF  SCIENCE. 

PBNVWBMI  House,  .  penywbRM  mOAD,  tAfttV 

COURT,  s.w. 
rMNCV*t.-G.  W.  DC  TUNZELMANN,  B.Sc.  II.Ut.B. 
TtUtrmmt—"  TinulmMn,  LttuUn." 
T1i«  Cotnplete  Courts  qualify  Sttiier.t^  for  entry  iniu  Electrical  or  other 
Knaineering  Work^. 

Mie  FirM  Year's  Course  is  arranged  to  t^uatify  Students  f^-^r  entering 
Cooper's  Hill,  the  Ccalral  Ifutitntion  Eniiineering  College,  or  (ha  Royal 
School  of  Mines. 

Fony  one  Studeott  kMO  oMorad  liiafa  InMiMniow  dniiijg  Iho  Imi 
dnoa  yaan,  aad  taw  Bunww  fltlMilMildpi  !■«■  boM  iililolod  at  iko 

Camral  Insiiiution. 

The  I'DlIege  is  provided  with  very  coinptete  LaboratoriH  Ud  DfMMM- 
ffOOm.  an  .ilvj  with  an  extentivc  i  ieol<  >,;ical  CoUection  foclho  PlMMdMBy 
CourKs  for  Ctvil  aad  Mining  Engioevring  Students. 

SmdoDla  an  ngBlarly  mm  to  tko  CallHi  ky  Landing  Engineers  and 
Scitntifie  Aolhoritlaa,  vltaoa  NantooaM  ^**o  in  'ha  ProepeciuL 

FOR    SALE.— Binocular    Microscope,  all 

I'rai^,  v,ijh  Revi.lsiii,;  Sia|,;r  amj  .Sttifi  n.^tcnl  Sitb-i.tigc.  Object 
Gtasse,,  '.  in  t  .  imiiier.ion,  Tmr  set\  Eye-pieces.  Cuniplete  fittings, 
MicT>J:l'.eIeI^,  l-ainera  Lucida.  I'alariier^,  Condensers,  Reflectors,  Com- 

Sreisors.  Line  Uoacs,  Ac.  Ac.,  all  of  the  inoi't  nsodern  descripiioo, 
lade  to  ord^ty  Smlk  fofoioiaol  oirnar.  Prioa  jC4o.— Apply  to  Ceo. 
(■iLi  iGAv,  Turret  Hntne.  Reading.      

To  Collectors  and  Buyers  of  Precious  and 

Fancy  Stones  R.  C  NOCK'  jLU,  DiaoMod aad  Oriental  Stone  Mer- 
chant, 13  Knih  Street,  Soho,  W.,  ha*  a  «nty  luga  aMattOMMlof  Spool- 
nveo  Stonei,  cut  and  uncut.  Fina  Codaeuoa  of  Colomad  DiaaMada, 
and  in  Matrix.    lo>pe<  tfn  invited 


DIAGRAMS  for   LECTURERS.  ILLUS- 

TRATIiiNS  for  AUTHORS,  .jokkly  and  aill>tically  done.  "J.  S," 
19.  Waldtgrave  Road.  Dnghtou.  

ALBERT  EDWARD  JAMRACH 

(LaM  CHARLES  JAMRACH), 
NATURALIST. 
Ito  ST.  GEORGE  STREET  EAST. 

twplowoaM  of  Bao^  Waifcta,  Idol^Sacrad  Maik*.  Fomriaa  FattHy. 
ttattakh.  CIdaa.  taaqair.Coaai.  Shdb,  aad  oiberCarioa. 


ZOOLOGICAL  SPECIMENS  FOR  DISSECTION. 


REmEO  PRICE  LIST  HOW  READY,  POST  FREE. 


Attention  !i  c 

■Uadtaika 

aaiadicauagllM  Rama  aad  Prico  af 

tha  Series:  — 

Attyminm  ... 

...   9./  per  colony. 

l.fftxs  (largO^M^f.  d^.  per  doien .  • 

Adamtia  renJeUtit  i^j.  per 

dozen. 

.W^Z/'i  ...    ...    tr.  6,/.  .. 

LmermMri*  ... 

...  11. 

(very  iargr)               tt.  each. 

Eckimmt  

•»  tor. 

/'i«/r'«.^rni(ta  incHes)  ,..    ai.  eacit- 

A I  im'mi  rmttmt 

t  s». 

fli 

Gaittlit't  (large  »p  )       $>,  par  dot. 

L  intHi  ^  ... 

J*. 

•* 

CUttUtnm    .~    ^   ».  per  bottle 

5ifmmntn$  ... 

jr. 

Auiiiia  mntflM  ...   jt.  per  dons. 

ArtnittU 

M.  U. 

Atjr*  {Lntrmrim'i  >.   ti.  „ 

Ay/dTiiavCpmorvod)  6$. 

Haiietu     ^t.  10  6r.  U,  „ 

roMal  Atmrnlkimitt.  td. 

Loliga  mtJi*      ...  51. 

4M.pc 

thaadiBd. 

LmttrHt «.  •*«. 

SIHEL  A  HORMELL.  Biological  Liboratory,  Jersey. 

CONCHOLOGY." 


HELIX  rULTONI. 

oobucnom  aas  snctom  aoaaaT. 

coitacrriom  poa  ttvtatm*  raow  as  to  Cyn. 

EVCHANGBS  MADS  fOK  SPItl  Its  NOT  IK  ST^CK 


8LA88  T0PPED  BOXES.  CARD  TRAYS,  Src. 

HUGH  FULTON  (Conchologist), 
 216  MITO'S  TOAD.  LOWDOIT.  ».W. 

GOLLECTIONS  OF  MINERALS. 

ROCKS,  OR  FOSSILS, 

For  the  Use  of  Stadenta,  Science  Teacncrs.  Pro^ipectori,  Ac.,  aad  ta 
illustrate  the  leadiog  Teat-booki,  in  Boxes,  with  Trayi. 

•O  Spaolmma,  lOa.  ;  lOO  da.,  aia. ;  AOO  A*.,  4aa. 
Htm  fHu  UH  ^  Mimtmti,  M^Oh        StmUgimfkM  StH*t 

ROCK  SECTIONS  for  the  MICROSCOPE  from  ir       esch.Pos,  hoa 

CaTALOGI-B!,  tinATtv, 

CABINETS.  GLASS-CAHPfcD  BOXES,  TRAYS.  HAMMERS,  Ac. 
always  in  Stock. 

THOMAS    D.  RUSSELL, 

78    NKWr.ATF.   STREKT.   LONDON.  L.C. 
F.  H.  BUTLER,  M. a.  Oxon..  Assoc  R.S. Mines. 

NATURAL  BIBTORY  AOBNOY, 

158  BROMPTON    KOAl),  LONDON, 
DMlffrinlaeks,  Uineralg.  Fossils,  and  oflMrOI^Mta 

of  Scientific  Interest. 

CL.IIcriiu_-,s  ..r  Ku.  Minpr.ll..  1  . mU.  •  !  Ketciii  Sh<-IU  furnished  in 
accordatitc  with  -.pecial  requirein'iji..  St  HO'fL  CoLi.»;CTtos»  of  Sedi- 
mrtiiary  and  Igneous  Rockai  39  sp'^  nKr. .  f  fair  sin  in  case  with  division*, 
lor,  Ratibilt  a:»l  otherolijeeu  for  i;iu:^,ji^al  Sttidysupplied.  Card  Trays 
aad  Glass-topped  Borne  of  any  mtuired  dimensions  made  prDotptly  is  ocder. 
Sections  of  Shallf  and  geocral  Lapidary'*  Work  executed.  Micro  Radt. 
Slides  new  10  ilnck  .— Schistoae  Elaaliie- Syenite,  Norway;  Dolorila. 
Rowley ;  Parphyriltc  Pilchslooa,  Beino  Shiant ;  and  SanidiiK  Trachyte, 
tileidtenbarg. 

LIVING  SPECIMENS  FOR  THE 
MICROSCOPE. 

Voleoi   globaior,  Epi>tylis   davicans.  Sientor  corruleui,  Spoagflta 

fluviaiili",  Itrachl.  nu»  f  al  l,  youiij;  Colnnit,  -jf  Cri<!iiirl"..s  miic<-do,  sr.d 
other  braiiliful  objects     .\iriicl-'a.    Hydra,  '"leria.    and  ,>ther  lyfit* 

(AaiintU  and  VegetaLIf?)  f'>t  Siudrnlt     S^<e<.i  nm  Tube,  with  Orawwc 

aad  Paiuipltoa.  On<' sit>:iii>K,  f  "^'  i-"-'- 

T.  E.  BOLTON, 
FARLEY  ROAD.  MALVERN  LINK. 
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Sale0  ^  Bttctlon. 

TLESDAV.  MAV 
VAI.i:.ABLK  NAll  KAI    HISTORY  SI'ECIMKNK. 

MR.  J.  C.  STEVtNS  will  Sel!  by  Auction 

at  his  Great  RoDms,  King  SiTVCC.  CovMt  GftuleD,  on  l  UKSDAV. 
MAY  t6,  at  lialfpMl  it  |iff*ci>«lT>,  **ltui1>t«  Na<nral  HUtory  Speci- 
men*. ctrnipnitDg  a  Collectioii  of  Blrd<i  formed  b)'  the  late  William 


Th  iv^ln  KK^  r,  Ev^  .  in  I'l^r  l»utch  Indie*  and  Slr»il»  Sctilcmrnf * 
MouTitr.l  by  rhr  bir  lUshV  WsKi'in  J7  Ciikcs  without  rttcrve-  N<jTih 
Amrrifin  lU^n  H«-^  1,  pair  mI"  Uvi»  P  ili  M'wav  Alto  Bnti»h  ami 
K.voiic  l^ptiiopiem  Jint!  Cnlroriic-ra  Buticti!  e«  in  papen  A  «mall  an<t 
ctioice  CoUecti  n  of  BirJ  Skin\  fruni  Viiriou%  parti  in  fine  c-  nnirjon 
chuice  Mioera]»,  SheUi,  KoimU.  tgR".  Book*.  Cabinet^,  Aninnil  Slciti". 

On  view  tSe  day  prior,  tr?  litt  t,,  atsj  Mornint;  of  Sj'r.  .iti'i  Cat»lo2Uc«  had. 

il  I  sDAV.  MAY  i(. 
AN  EGG  OF  THE  /f  PVORNIS  MAXIMUS. 

MR.  J.  C.  STEVENS  will  include  in  his 

Sale  ky  Auciion  ai  h»  G<«u  R>«ai»t  jl  Kins  Sinai,  Co*«ai  Cardco, 


Ob  vkw  !•  ■  4*y  M  «•  m  dl)  4.  •b'  Woinhi  af  Satt.  aad  Cuahgaci  had. 


STANLEY 


MatlMmaiica)  Instrtiment  MaD'if.-ic:urcr  Ed  H.M   Oovemincnt,  Council  of 
India,  Science  an. I  Arl  [>tftartinent.  Adniiialty,  Ac. 

Mkthamatieal,  Drmwlnr,  and  SarTajriits  lastramtata 
of  •T«rjr  tfasertpMoB. 

Of  the  Hi(hc«t  Quality  and  Finiih.  al  the  mou  ModamM  Mm*. 

ttluitrattd  Pritt  Litt  Pnt  Fnt. 

W.  r.  S.otMwjwd  the  no'y  Medil  in  the  Great  Exbibidoa  ll**  tai 
Ccecllenca  of  C<»l>tru<  t.  n  Mnlh;m>li:iil  Inttrumrnlt,  asd  llw  Mly 
00U>  MiDAL  in  the  Ir.i.  rr  .i-ii  ail  lnv';nlian.  Kihibilion  I  SB}  itf  IImIM* 
■alical  Work.    Silver  Mc'tai.  Archilecll'  kihibiliun,  ii8&. 

A(Ulm>:-r>REAT  TURHSTItE.  HOt  BORN.  LONDON.  W.C. 

WIMS  HURST 

MAOHINBS. 

With  Glaii  Plaiet.  all  iKt*,  double  and  mallipl* 
alio  with  Lbunitc  C^Uoden  with  and  withoal 
Gla>  and  a«dk«l« 

and*TilM)niory.   isdtoel  Aptmuaaut  vmt 

%crir4i<.<n. 

Lad  . I  Cataloci'I.  FirihEdhioB,  Royal  1*0, 
>4«  i>l>'  ;oo  llhMtralioaa,  Peat  freo,  jJ. 

KING,  MENDHAM  &  Co., 

WMtnv  IlMtri«aWaiki,  BrittoL 

i  la  FENCIIURCH  STREkT.  E.C. 
m.  B.  ALLISON.  AoMT.)  BtTAttltliaD  tifd. 


QBOLOGICAL  WORKS  ON  SALE  BY 

KACHULAN  &  BOWES, 

421IARTBKLY  JOURNAL  OP  THE  GEOLOOICAL 
SOCIBTV.  Voh.  il  loai,  a}.  »6, 17,  jB  tOM.  upami  taj,  itpwta 
<  W  3>  37-  }S  !>•'<  *•  M  pan  4o  47-  A  bound,  ika  MM  Mfab' 
liahad.   iMt-^i.  jCi  m- 

OBOLOOICAL  MAGAZINE,  1879,  1881  10  January  189a. 

1 1  voU  ,  Cloth,  ihc  rtil  in  ^rt»,    jC}  11 
OEOLOGIST.  THE.     A  Popular  Mon-hly  >fa£atiae  Ot 

BROOlE.     Ihilot)  ul  itic  hussil  Injects,  1S45.  Sf. 
DE  LA  BECHB.    The  Geological  Observer,  1851.  14/. 
DE  LA  BECHE.    Geological  Manual,  1833.    41.  6d. 
OEOLOGICAL  RECORD,  1874,  1875,  ud  1S76.  jvolt. 
61 

OEIKIE.   Texi-bookof  GeolagXi  iSSa.  llf. 

LYELL.   PiiseiplnorGeolour.  R^vwlh  Edilha.  Swli. 

1871. 

MiLuER.  The  American  Fabeotoic  Foaili,  l9n-  4i-td. 
SALTER.    Catalocne  of  Cambrian  tad  Siluun  FflwilB 

ftMferabgrAdaa Sedgwick,    ih^j    71.  fj. 
•CROPS.  On  Volnnos,  1873.    7J.  6J. 
WALLACB,  A.1L  UaodLife.  in.   llSa  l». 


WILLIAM  WESLEY      SO.VS  CATALOGUES^ 

RECENTL  Y  PUBLISHED. 

BIBLIOTHE€A  BOTAHICA  A  Chmfied  Caulogue  oT 

4<;,>^  Work*  in  all  ffeiiaitaMaM  «f  Votaan  tda  Mna.  Clalli,  Frioa 


EHTOKOLOOT.  A  Ciairifeil  Ctialogne  of  1000  WotVt  ia 
aM  Biatliaaaf  EnwokfT.  jdhtM*  Prieaid: 


MAMMALS.  OBSXTHOLO&T,  Xsptffia  *  AmpUblA. 

GEOLOGY.  Mioertlogy,  CfydtaUo((raphy.  90  i>«g«*. 

A8TR0K0MY.    Cla^vified  Caulogue.    54  pp.    Price  6,/. 

METEOROLOGY,    tljissificd  Catalogue.    3S  pp.  Piice6</. 

"Jiiit   I'll' If 'If /-      /«  .'i(./V«/  A"  /        !'!(  f  il'rarr  i?/"  ,'  ic  !a!e 
■  Sir  Ij.  /I.    tiry,  ,';.'(•  ./  />,  u; .Vi'), I,'. 

lEAirSACTIONS  OF  8CIEKTIFIC  SOCIETISS, 

PifiodtfaW  and  Serial*,  Government  Reoort^  ,  Hi\'ory  of  Scicrice« 
ttoC^phtCia  aiiil  I'  r;r^it«.  Bibliography,  ,vr.     i  >  I's^'t-..  rnre 

FET8ICAL  SCIENCES.  CHEMISTRY,  and  CSE* 
MI0ALARTS.IIA1KBIIATIGa  i»l>lWH.  MitdiA 


VALUABLE  SC/E/lfT/FiC  PERIODICALS, 
ANALES  de  la  SOCIEDAD  ESPANA  de  hiatoria 

natural.    With  Dumrraai  Colsurad  Phtit.    Compltta  S«t,  t(ya.ai. 

to  Vol..,  hM  talf    C  11. 

ANNALESdcIa  SOCIETE  ENTO.MOLOGIQUE  do 
BKLGIQUE.  Wkh  PlaiM.  Oaa^M  Sat.  iK»4t.  ja  Vali.  ia 
itihalfcalf. 

ANN.-\LE.S  >lc  l.i  -Si  >C||  Tfi  LINNtENNE  de  Lyon 

Wilb  Colourad  flaiek  Co«i|>l<i«  Sal,  iSfl^}.  ay  Vvla.  hal^caU.  ita. 

ANN  ALES  U  SOCI£t£  ENTOMOLOGIQUE  de 
rRAMO.  iIm-9*  (WMiag  id)*^  idM^  >■<•)■  Wkk  Calaand  Vtala^ 
hall-baaad. 

ANNALS  and  MAGAZINE  of  NATI  RAL  HISTORY, 

Complete  Sel.  iSj^-C?  With  many  Plate.,  ii;  Vol..,  l*o, halfcal 
and  Parts.  I,'-^- 

BUI-LKTIN  dc  la  .StiCIKTt  imperiale  des  NATUR- 
ALIS TKS  de  MOSCOU     CoiuplaM  Sat.  ilttna.  Wkh  CaliUiid 

Plate..    6.  VoU..  half- bound.  li<i. 

.MICROSCOPICAL  SCIENCE,  The  <2UARTERLY 
JOURNAL  oC  CiwplfMSat.lls»«i.  Witli  aiaar  Plaiaa.  loVata.. 
iiD,haUnaB.  Ivh 

PHILOSOPHICAL  MAGAZINE,  Comptete  Set,  1798- 
1891.  WldiauMqrPlMai.  197  Vali.  tvo.  half  CairaodClata.  Aiao. 

ZOOLOGIST,  edited  by  E.  Newman  and  J.  E.  HakTIMO. 

Complete  Set,  i84)-9i.    y>  Volt.,  8vo,  Cl»th.  lu. 

W.  WESLEY  &  SON, 

28  ESSEX  ST.,  STRAND,  WaC. 


JAMES  R.  GREGORY, 
Mineralogist  and  Geologist, 

SPECIAL  AND  TVPlc.vi.  roLLij'TlONS  farStadaMa. 

Lecturers,  Mvi>fuiiis,  .Vc. 
KVERY  REQUISITE  FOR  PRACTICAL  WORK,  alto 
.Maseam  Fittings,  Cases,  and  alt  Materials  for  DitpUy,  Ac.  of 

COLLECTIONS  OF  MINERALS,  FOSSIUL  ROCKS, 
NATURAL  CRYSTALS  OP  MINERALS,  to  iltMaatoaU 
Etemenlary  Worki.   All  grMtly  improvad. 

NEW  LISTS  NOW  READY. 
Anda»ybahadpnt  riwaasappHeuiottat  iha  Rapaaitaaya^  ""■"» 
SS  CHARLOTTE  ST..  FITZROY  SQUARE.  LONDON 
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NEW  SCIENTIFIC  TEXT-BOOKS. 

EMBRYOLOGY  OP   MAN  AND  MAM- 

^f  A!  S  fTF.XT  POOK  AF).  By  Dr.  OSCAR  HFRl-\Vir;  F.diud 
byDrM*  J  .  K  .;urr»  Md  .■  Cokwirt-d  Plsl'.       i  - 

"An  uithonuiitc  etpmitMa  of  Ihe  pr*««a(  of  our  koo»IiJge." 

GEOLOGY:    Text-Book  of  Comparative. 

Br  P»T,f  KAY=FR  and  PUILtP  LAKE.  fMow  of  St.  JoWiCol- 

i'tfi-  CjnSrd^i  .     -  ,',  IlluiCrxUocu  i&j. 
*'  A  tett-l*x*k  -"A  ^tra'i^rriphtra!  ^^\\f*^y  whk'^'     §i*f*«rior  to  afi  its  prvdtt- 
ccMort  in  respect  to  ns  illi;*:i.ii.,,n-      J  in  it,.jr  j-ui;!irse»«.    Tlw  cmiiou 
in«le»  in>f  the  rreateii  > nlu-.  —    i.-  i  - 

PUBLIC  HEALTH.  TREATISE  ON  nnd 

it»  App'icstioni  ia  tn«UDd.    i  i<r»^t,    Bcleiuttu  German*,  Aiuin;i, 
Svwin.  «Ml  Fiabod.   By  On.  PALMBEKC  and  NEWSHOLMt. 
WiA  rit  ntaMHiiaa^  wm, 
'*  Ic  vooU  b*  diaieitk  m  vnntut  the  vmlnc  tl  this  sobic  moBaatiM  of 

JMe^trv.    P»r:V«d  witli  Sufornuition  of  profcninii  inter«it  to  everybody."— 

SWAN  SONVEN  SCHriV  K  CO    PjtemoMer  Square.  London, 
Now  Ready,  t'rofu-idy  Illustrated,  Price  7/. 

PEDDIES 

UNIVERSITY  MANUAL  OF 

PHYSICS. 

Loodon:  BniHi:  rc.Tindall,  &Cox.  Kin^'WiKUm  Street,  StMJkd 

WANTED  TO  PURCHASE7 

QUARTERLY  JOURNAL  OF  MICROSCOPICAL  SCIBNCB,  1)69 

to  I  >  .>9    in)  of  ih»m 
yUARTKRI.V  JOl  RNAl.  .  .F  MATHK.MATICS,  VW.  S  li»»I«r«w 

P»n> 

MESSENCKR  OF  MATHEMATICS  a  Set. 

IttN'D.  JOURNAL  OF  PSVCHOLOCY.  Pant  to  64. 

ASVLL'M  TOlTRTfAL  OF  UENTAL  SCIENCE.  Vol.  1. 

ANALYSI'  V.=i  •  10  if.  UjnJoi,,  Xt. 

NATURM   >CIP  NCE.  all  Pattioui. 

BIRMIXr.H  A  ;  MF.DrCAt.  RI-VI f:W.  Val.  1  aaj  t. 

JOl  RN  Al.  OF  ANATOMY  ANIi  PHYSIOLOCV,  VoL  IIIAaa. 

.SAM  lAKY  101  RNAL.  Vol.  i  to  i  J. 

Hi<:»l>iTAL  U.XiiErrE.  Vol  I  to  ig. 

a  E.  STBCHERT.  lo  W«IK*giM  Sum.  Smnd.  ^fJC 


EDWARD  STANFORD'S  NEW  BOOKS. 

A  rRESH  KuuK  or  SPORT  A>rr»  advexturb  ik  africa. 

J  UK  PttbBibwt,  Otmy  t<n,  QXaA,  15*. 

GUN  AND  CAMERA  IN  SOUTHERN 

.\KRtCA     A  Y«xr  of  \YamieriDg*  in  H^chuanaUnH  K  Jahari 

l>r*?rt.  .inJ  tS-  Lxkr  Rii-vr  Courtry.  N^iniilAnd.  H:-  N  'n 
Col'-niv<u97j.  Nativvs,  Natoral  HiMory,  and  Spirt.  By  H.  ANDER- 
SON KRVOEM,  Antbw  of  '■KltMf  and  Kannt  iti  Oipe  Cohny.- 
\Yiih  nunief««t]U«l>wia«»rr»M iHf  AuAar'*  Pltatatmpiu, md  a  Ifip 
«f  bu  KcHitc*. 

"  Hu  »orlt  ttioiJd  win  the  afifncialiaa.  not  only  of  hui>l<rrt  of  bl^  »nd 
•mall  puM,  but  of  aaiitralttts  aniMi,  loterMliss  <-ulo.ii.i..  an  1  icudeau  of 

COtotlial  <]*9?«Iio:Lk.    l^ic  iMuMralior.i  ar?  of  no  \rTi:ii]  merit."  fim4ti 

Re.rrit!v  P«S;i*hr<l.  Ijri;r  Po*t.-«D,  CkitK,  i^s. 

THE  PARTITION    OF   AFRICA.     I?v  I, 

^>CUIT  KLLTIE,  A^MMaiM-Secrttary  to  ibe  KovaJ  Gcofapiucal 

I'l  yait.BMk."  Withai  Mhifis. 


SeciitT.EdiMr«r"nc5l«MiUB'i  VWBMk."  With  at 
"  Well  vnnco,  «cR  intemd,       MMtf  illHiinlcd  wliK  ■ttp*."— 

"Of  the  do^xn,  aiiaucewtliti  and  eaoipoMiMt  aftk*  ««k  wc  hav« 
iwtiiirx  but  |MUM  ta  Ki*<-  1(1*  bb  aduilraliie  pieca  vl awk  is  *•  «ry 
a^  will  uBdMbcedljr  tall*  nak  M  a  ataadaid  botAi  t/tuln%t»uC—CUtcfw 
UtrmU.  

N  w  K«Jv,  SF,C'"^Vti  Fr>n  ION.  MtJ- :  - 

SHORT   STALKS;   or.   Huntmg  Camps, 
S  rt.^i  Suuib,  San.  aad  Wm.  By  EDWARD  NORTH  BUXTON. 

vr  I  i.astnifeiia  by  Wimipnt.  l,noci,Wofcr,  and  ocbar  well- 
koown  Aniit*. 

"  li  is  lata*  iMBc  siact  ■»  Vmm  ewii  ubiww  ■>  plwwn  nad  Mtnciivc  a 
fcwr-!  of  sport,  tiavel.  and  a<l*«fitiire  a*  'Sliort  Slaltis.*  "—Ttmn, 

•*  A  BlWicatertainitv^  M  ark.    The  iUu»tr.l[ii>aj(  are  ■- t  rcllc  r;t."— /rV/.f 


y«//  PubUshtdt  in  Demy  Sro,  CA>/A,  450  p^xges.  a** 
MtutnUtd  Hfiih  263  Figures,    Price  i8t. 

ZOOLOGY  OF  THE  INVERTEBRATA: 

A  TEXT'BOOK  FOR  STUDENTS. 

BY 

ARTHUR  E.  8HIPLBY,  M.A., 

F«t.I.OW   AM>  A'i^lsrAST  Tl-TOH  OF   Ch«:vt';    Coi  V«0C.  AH.:' 

DmH".v>ra*n<K  vt  Co4iakaiivic  Anatomv  in  the  L'mrsastn 
I  CaMaatMK- 

/w/  PuiUshui,  in  Post  iv0^  CMh,  532  f'agts,  oxi 
€»*U«ittit^  7  Phol«grttphic  niustnttioms. 
Priot  lit.  M, 

HlS'tOKy  OF  ASTRONUMV  DURING  M , 
NIHETEEHIH  CENTURY. 

BY 

AGNES  M.  CLERKE. 

In  ftujrio.  Cloth    Price  lis.  (xi. 

ZOOLOGICAL  ARTICLES 

Contributed  to  th«  "  EncyclopadUt  Britanni 
BV 

E.  RAY  LANKESTER, 

M  .A..  l.L.l>.,  F  K  >     I,  N. 


4.*V  t  >.:  WLi. 


'/I'  .".  'wr^  itre  ii»,i''f,i  .utidts  l<y 

\V,    lOHNSON   .SOLI. AS.    LL.l>-.  F.R.S., 

I'rofr^.'  r    'f  I  't  lr>;>-  in    I  rmily  Colleie.  D-oWit;. 

LIKWIG    Vox   GKAFF.  Ph.D., 

IVvleQc-f       /vM.iIjuy  in  th<  Univrr>ity  of  Gra/,  Autrva. 

A.   A.  \V.   HUBkECHT.    Ih.D.,  LL.D., 

Frvfcoaorof  ^oolottr  in  the  L'niv(nil\  of  tTuwiti. 
A.  G.  Hi  'L  RNK.  n.Sc. 

nof*SK<-  ^►f  Hiolo^y  in  the  rrr.;iden>:7  C'ollese,  MadffV. 

\V.  A.  HERDMAN,  UJm:. 
Piaftiiiiraf  Namtnd  HiMoiy  ia  Ik*  Caiswfiqr  Csilln%  LiMfpaoL 


In  Crc'vn  Sr  o,  Clnth.    Price  5*. 


TROPICAL  AMERICA.     Hv  I  aac  N.  Fmkl», 

F  ijeii;^  t  :t<jrcrt^r  -  <  n  I'-rjr  i'nimiu.  With  lUiutiutiuBS  and 
a  M«v- 

"Piciurc-i  it!)  iTiiitu  »,;.!  up  to  dst*."— /*< w/(. 

l,niJMi:  CPWARO  STAKPOKtK  ir.wuA      CdtkHpot  Stnct  SlW. 


MUSCLE  AND  M£BVE. 


JOHN    GRAY  MKENORICK. 

kf,l»..  LL-D,.  r.R.8..  P.R.CP.Z.. 
pKof  ts'4^R  <>r  Pnv«rOi.eeir  ix  the  Vntnarrv  or  Gi  a«(»b«. 


London:  ADAM  Ksu  CHARLES  BLACK. 
5f>Hlt  SQUARE,  W. 
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SCOTTISH  PROVIDENT  INSTITUTION. 

6  Si.  Andrnv  Spiart,  EUnku^  17  ^''"S  tttlHtM  St-r.'l,  .r  ."i 


K.C. 


STATEMENT   OF  PRINCIPLES. 
^|tlt8  SoGHtjr  oombiBts  ilw  Adnauicc*  of 

Mstul  AMorane*  with  Moderat*  FreminoM- 

Aa  AwmUMt  of  £1,300  or  £t,3M  mar  l<nerally  Ix  wcured  from  the 
Km  for  the  yvarly  paytntnt  whkh  i-Urwhcn  awirci  (wiih  profiti)  £1,000 

onlir 'cm'^aI  ii>  «ii  tmiTi^-ijiaic  b^'nm  of  30  to  35  cent. 

llie  Whole  PROFI  TS  go  to  the  PoUeyholdcn,  on  a  tjrMein  at  on(.c  uf« 
aod  e<iaitable— no  share  being  gi«cB  to  tbOM  by  wh'jM  (atly  daalh  there  i« 

a  loti. 

The  SURPLUS  at  laii  Iim<ti|aiioa  ira<  £1,0JI,03S,  which.  a(i«r  re- 
•ef  nnit  oM-lhird,  wai  divided  amMiK  9, 284  Puliciei  f  riiiiled.  FirM  additiiwi 
can^eti  ftmtt  IS  or  90  lo  S4  per  cnt..  according  to  age  aad  ctau.  Other 


PrMalanM  for  £100  at  Death -( W:tk  Fovttuy. 

day 


Payable  during  | 
Life. 


Limited  to  zi 
Payments.  _ 
'It  u  6 
»  «$  4 
joe 

3  7  5 
1  1?  « 

4  19    t  , 


Lidliled  to  14 
Paymemi. 

T  J 
J  II  » 
}  le  11 

♦  I  • 

4 


Th*  New  AMvuMot  wflHiJ  ia  ■<(•  ww*  £1,200,759. 
Paniii.-H«  in  year.  MOTtfSO.  T«al  IwcOMm  £960,480. 
TIm  Claims  of  year  (Sadadl«  Banu  AiMMiiii  •)  wen  £4M00O. 


J.  MUIK  LBITCH,  jr««Mtofjr. 


x;i  I?  o 

•  I  6 
>   6  lo 

*  >4  9 
»   5  » 

4  I  ; 
s  « 

*  A  man  of  >o  may  Mcure  jCi,oeo  at  death  by  the  yearly 
£*o  tu.,  erhich  geacrally  auuret  £800  only. 
Or  he  may  lecure  ^ i.ooo  by  tvrrmy-one  yearly  paymemt  of  j£»7  iji 

I  At  40  ih.-  Prenui.m.   ,  ji/Hj^- .1.'  ^->,  \\,  f^r  ^i.  -'jo,  ^^33  14J.  about 
the  flame  u  cn&fct  Utfice^  re  tui)'~  rlurinj;  ihe  whole  of  life.    Befoie  these 
Premiums  have  ceaacd  ihe  Policy  will  h.^ve  come  mto  paxticipatioih 
TO  FB0FS8SI0MAI  MEM  ;u>J  otiieri  whoM  income  it  ^' 
OB  heallh,  ihb  Unilcdjiayawm  ayMera  is  »adally  rvcommendeit. 

At  iiagiiafc  m  to  StntmtDm,  NawroaratTviia,  Loaks  on  PoLianb 
BMUr  Pavmmit  or  CLumi,  fmam  RawwHca,  Ac,  art  spociilly  ihml 
IJ  JAMBS  GRAHAM  WATSON,  " 


payment  of 


NKW  WOKK  BY  PttOVBSSOR  MILNBS  MARSHALL. 
Jwt  paUMMd,  villi  aanifWHlDiutniiJom,  (vo,  ti>. 
VERTEBRATE  EMBRYOLOGY.     A  Text-book    for   .Stu.knts   .ind   Practitioners.      By  A. 

MILNES  MARSHALL.  M.D..  U.Sc.  M.A.,  r.R.S,  Hafawui    in  the  Vici.xia  Univer>itv  ,  Profntor  of  2eotl«y  in  Uwcns  College  ; 

Utor«lto»«*Sl.  joka'tCoJIeje.  C.mbri.'ge.  


London :  SMITH,  ELDER,  ft  CO..  15  Waterloo  Place. 


CHAPMAN  ft  HALL'S  WORKS  ON 
ORNITHOLOGY  AND  NATURAL  HISTORY. 

THK  WOKK.S  OF  CH.\RLES  OIXON. 

Thk  T  m 

THE  NESTS  AND  EGGS  OF  BRITISH 
SIROS:  WbMaadWbm  MFiadtlwai.  SoioK  a  Haadboolt  w  the 
OohBTofihaBkUihlitaMla  Oo«nl««.fi(^ 

THE  GAME  BIRDS  AND  WILD  FOWL 

or  THK  BRITISH  mAWDS:  bn«a  HaadlwokfcrlliaKalaraKst 

■  T.  Sit 


I  by  A.  T.  XLtirBs.  Dorny  ■«•»  tl«. 

THE  MIGRATION  OF  BIRDS:  an  Attempt 

1 1  r  I  itiii  I  ilii  fl  r  an  Immb  flftlil  in  I  air  OMi«Bt*a,<iL 

THE  BIRDS    OP  OUR  RAMBLES:  a 

Compaaion  for  the  Country-  Wuli  I11n;r  !i  -  1>y  A.  T  Fi  ais. 
Large  Crown  ivo,  ji.  tJ. 

IDLE  HOURS   WITH  NATURE.  With 

naalUvitaa.  Cwira  Onb  <a 

ANNALS  OF  BIRD  LIFE:  aYear-Bookof 

Briiiih  Ofdtlielofr-  With  ttlutiratioiM.  Crow*  tro,  7*.  &/. 

THE  WORKS  OF  W.  H,  HUDSrjN.  C.M.Z.S. 

rVr.  Hmbm  U  mat  trnlf  m  ctestr  umlnrmtitl,  tmt  hi  f*utut*  Ikt  rart 


5mm 


BIRDS  IN  A  VILLAGE.   Crown  8vo. 

(/« iVasr. 

IDLE  DAYS  IN  PATAGONIA.   By  W.  H. 

HUDSON.  C.M.2:S.  lUttsmued br  Amiao  RAaruTaad  J.  Skit. 


Deairloaki 

THE  N 


aTURALIST 
by  J. 


IN  LA 


PLATA. 

BdUiae,  Demy 


iVy  Dr.  HENRY  WOODWARD,  F.R.S. 

EXTINCT  MONSTERS.   A  Popular  Account 

of  wtmm  of  the  I.arKer  Forms  of  Aniinal  Life.     By  Rev.  H.  N. 

HtTTCHINSON.   With  numeraus  lllttilraliom  by  J.  Smit aad  eihen. 

Demy  8»o,  tii.  [.  I  A'rrc  EJilitm  lamtHii  sutd  tnlargtd  this  daf. 
The  A"i>/./ «y«  :— "  In  'Extinct  Munstrr^ '  the  Ke».  tl.  S.  Hutchinwn 
has  admirably  succeeded  in  hi>  si  i«  »1  i.v.n;  a  i^ipul.ir  ...  ..11:11  of  the  Larger 
forms  of  animal  life.  In  the  present  v.>lune  we  have  a  competent  patmon- 
tobcbl  who  haaavailed  hiaiMlf  of  (be  roott  recent  diuxnencs  and  has  been 
aMiMcd  by  eoflM  of  the  lilM  geologisb  in  the  kingdom,  who  have  great 
interest  in  the  work,  aad  whose  renaion  of  the  proof->h(ctt  gives  us  a 
juaraniee  ih.it.  joiosiadiag  at  the  tlatementsof  Mr.  HiMdiinaoB  appear,  and 
nmnurous  as  the  illutinuioiis  of  Mr.  Smit  undoubtedly  are,  they  describe 
aadaenaUy  npreicnt  the  eitinct  f  jmo  nhich  have  tecrntly  coiaB  to  light. 
It  it  IhaiWIlUy  readable." 

CHAPMAN  A  HALL,  Ltu.  London. 


SCIENCE  INSTRUMENTS. 


An  Illustrated,  Priced,  and  Descriptive  Catalogue  of  tlie  Injtru- 
(Dents  of  Science  which  are  used  in  teaching  and  demonstrating 
every  branch  of  Physical  Science,  as  well  as  of  the  loftniments 
•rhkh  an  ucd  in  Ori^nal  Rm«aKb  and  in  tbt  appUettkmi  of 

SdtDM  to  Tedhnical  Indanrics  ud  Pnmlts. 
PRICE  TO  NON-CUSTOMERS,  28.  61  POST  FREE 


BRADY  &  MARTIN, 

HOBTHinnraLAMD  ROAD  A  29  H08LIT  STIIBT. 

Newcastle^n-Tyne. 


PARTNERS— 

N  H    MARTIN,  C  F 


STCART.  V. 


H  >PARGO,  A.Sc.,  r.l.C 


TO  SCIENCE  LECTURERS. 

So*  Mr.  HUGHES  S  i'ATENl  COMBINATION  OPTICAL  LAN* 
TBRN,  «M«d  by  lata  W.  Lamt  CAarBMiaa,  K*q.,  Plot,  roaaa*.  N«w 
TriplBcoaiinNtad  Ibr  B.  1.  Maum,  Rt^,  tlia  laaiaa.  Mew  Oa^hydia* 
gcD  MiemtcoiM.  Graod  RewlU.  Doewra  THpIt,  Pifn  Medal,  Hichatt 

Awanl  Supplied  lo  th'  Royal  P  >1yiechnic  Tn«titulioii,  Dr.  H.  GaATTAK 
Gtti.v  MI  .Mailijrje  Auri  IN  .\  Pat  7  I.  Ac,  .vc.  Patent  PampliaKos  Lantern 
gives  \i  fret  i'iciurr,  >o>  Stieiice  Uectnre  2>cls.  Cheapest  aad  Best 
in  the  World.    Elaborately  lllu<irated  CatslMBo  JtOMOIBi  I«. I  ~ 

Sr.  Smaller  do  .  6,/.   Pamphlet.  Kree.— HUCtHlsTS* 
Otue,  Sa  Mortim<rr  Koad,  K  iiii;>Uncl ,  N 


SMKiaaMT,  BnwitBr 


BARGAINS  FOR  SALE. 
FINE  BINOCULAR  MICROSCOPE,  by  Rois,  with  Appa. 

ratm  and  OVirutivf*  fr  nn  -i  ii      la         Catiriei*.  &c.    Co»t  about 

FIRST-CLASS  AS  l  KuNU.MlCAI.  TELESCOPE.  6-ioch 
O^oetGlBH,  BiBft  Body,  Finder,  Oar  and  Nieht  Eyepiccot 
tonally  moanted  on  Tripod.    Price  only  ;£*>j-  .p""*"  ■"■y-— Appjjt 

HrGHK';.  I^.-*'-Tr.  f!  .  r,  9,  Mortimer  Read.  Kinc'  tTi  ■.  I  ^ndon,  W. 

Instrument  Companj,  Oambridga. 

Addreti  all  commttnieatloiia  **  loMrament  Company 

Cambridge." 

Prico  Liat  of  Scientific  Inttrumenta,  sent  post  frao. 

llla«lraM4  Daseflptlva  Llat  aant  oa  raeaipt  of  is.  M, 

TtasCaoibridfe  ScionttBc  lattrumeatCeanpaap, 
St.  Tibb's  Row,Cambridca. 
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SAMUEL  HENSON, 

97  REGENT  8TRBBT,  LONDON,  W. 
eSTABUSHED  1840.  Late  277  STRAND 


KockCnrMal  B>n*,Toniliriloekt,  uhI  Koefc  SwiiaM. 

Latest  Arrivals. 

Mr.  H  ENS<  >N  juvt  irciivcil  so.ur  good  CrMptof  JapueM  SribnlM, 
■aieraiing(,>uarit  Cryttali  iocUMinK  Ratil*  and  eilttr  SuMUMM.  smS  a 
Verv  rine  R  ^k  Cryital  BaO,  flnebw  dianiMr,  parftedr  Am buNii 
(imII  Cry>ial  B.>1U,  with  InciMim*,  R«dt  Cryual  Canwct.  ftCuAc: 
CnrMaUwcd  Hydrxrii'i'liie,  Bcrlrandite,  Mfbsrit^  Itwujlil.  OmIco- 
trieUl*,  Aruona.  Yrllow  Tcnrnnainl  I'  i  J  tl.  ftwiiianit.  Ill  ' 
DlAtomsccDu^  Harthftnni  Hakodati 


HOLLOWAYS  OINTMENT 


AS 

rWWALLTm 

REMEDY 

ForBADLKOB.  BAD  BR8ABT8,  OLD  WOUNDS,  SOBKS  and 
QLCSBS.  If  »ff«<:la&ll7  ratibMl  on  the  iMk  and  C^Mt,  it  aarti 
•OU  THSOATl,  BEOIOaiTM,  OOOeH*  %mA  OOLDI :  «■«  tn 
MIT,  ■■SVIunni.u4  •U  nam  Wamam  ittorarqamlM. 


THE  ENTOMOLOGIST  S  MONTHLY 
MAGAZINE. 

Prirt  Sixpeiji.r,    M  ijiOily. 

Ediled  by  C.  G.  Darkktt,  G.  C   Lhauhus.  KZ.S.  J.  W.  DouiiLA-, 
W.  W.  FOWLBK.  .M  A  ,  F  L  S  .  R.  M  .  Lxt. hi        F  K.S.,  E.SAVKbtf-, 
F.L.S.and 
Lord  Walsincham.  Si  A.,  LL  D.,  F.R.S. 

Tbii  MasawMtMaunciKed  in  iti^,  cnniaint  lUadard  >rticl«(  and  aoict 
«•  all  sobjccti  ceanaettd  witk  EaMnolagy,  aad  aifMiallyan  ika  IoaKi%  of 
he  BritUh  Iilcs. 

SahiMlptlwi— W«  SUIIi||*t*r  Aamm,  p«M&*«. 

tMidM:  OORinnr  *  JACXSONdlr.  Vaa  Va«m'»8iieeatan>. 
I  Panmitur  Row. 

N.  B.  — A  Second  Serin  wu  canuneaced  with  the  Number  far  JaBoary.itqtk 
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Qnarterly  080 

CHARGES    FOR  ADVERTISEMENTS. 


J. 

6 

009 

0  16  6 

1  15  <o 
-  3  S  o 

Whole  Page  66e 
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Three  Lines  in  Column  o 

Line  after  o 

On* Eighth  Page,  or  Quarter  Colonrn 
Owner  Page,  or  Haifa  Column  .  . 
Haifa  Page,  or  a  Colamn 


DRAPER'S  INK  (DIGHROIG) 

When  this  Ink  Is  used  wrltlnc 


Can  beektrind  in  London.  ihrmiKh  Mtuft.  BjiaeiAT  ft 
Stroctt  W.  ICiWAaM.  OU  Change:  F.  Nawanav  ft 
Stntl ;  aad  to  bt  bad  of  all  SiatioBcr(. 

.    BEWLEY  ft  DRAPER  (United),  Dublin. 


PERKEN,  SON,  AND  RAYMENT,  MANUFACTURERS. 

WRITE  FOR  OUR  CATALOGUE,    IT  IS  SBlfT  POST  FREE. 

"OFTIMUS  '  UBIQUE  CABHE&A. 

Piciuiei  4^  by  }|  incbek 

May  ha  MadenTHpadatlahaad. 


tlx  dry 

plates. 
Three  duk 


View 


Pr;<e,  with 
KaiMd  View 
Len«, 
£2  IBs. 

With  R&pid 

£4. 


"OPTXMUS" 
PHOTOGRAPHIC 

OUTFITS. 


Kaymeni't  Wid<  Angle,  I.-'>nc  Focus  Rack  Camera,  Three  Uuubte  Uerk 
SUd«a,"OMihBU("  lUiad  RotSUaaar  Uaa.1— imniaw  WlMiat.Tlr^ed. 
aad  beat  wemproof  Cue. 


For  inalei  4 1  by  3 
For  l>iaies  b\  hy  , 
For  Platen  l\  by  t 


M 
£l» 


PERKEN,  SON,  &  RAYMENT, 


99  HAnON  GARDEN. 


LONDON. 


HARVEY  &  PEAK, 

56  CHARING  CROSS  ROAD,  LONDON,  W.C 

SCHOOL  APPARATUS  FOR  TECHNICAL  INSTRUCTION. 

APPARATUS  FOR  TEAOHINQ 
THEORETICAL  MEOHANIC8. 

COMBIMBD  AlOmU  AMD  VOLTMITRR  TOR  LABORATORY  PVRfOUS, 

jf  a  ton. 

OitalQgin  of  MO  niwtrattraB  by  joit^  6d. 
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MESSRS.  MACMILLAN  &  CO-'S  LIST. 

NEW  BOOKS. 

SECOVn  AND  CHEAPER  EDITION. 

A   POPULAR   TREATISE   ON   THE  WINDS. 

Comprising  the  General  Motions  of  the  Atmosphere,  Monsoons,  Cyclones,  Tornadoes. 

Waterspouts,  Hailstorms,  ftc,  fte. 

By    WILLIAM    FERREL.    M.A.,  rh.D., 

Lute  P(obiH»r  and  Assiituit  in  th«  Sigaal  ServiGc.  Member  of  ihe  Natioaal  Academy  of  Scieooes,  and  of  other  Home  and 

Foreign  Sdentific  Sodetia.  Seeood  Editiim.  Svo.   171.  net. 

THE  SOIL  IN   RELATION   TO  HEALTH. 

By  HENRY  A.  MIERS,  of  the  Nstmal  Hbtoiy  Dspsrlment  of  the  &tti«h  Mtueom, 
and  ROGER  CR06SKBY,  M.A.»  D.P.H.,  Fellow  of  the  British  Instituleof  PttUk  Health.  Oo«n  8«o,  ^  6i, 

WILLIAM  KITCHEN  PARKER,  F.R.S.  A  SHORT  MEMOIR 

By  T.  JEFFERY  PARKER.  B.SC.,  F.R.&, 
IVoleMororBioloiy  iaihe  Viil«enIty«roiifdt,  NevZnlud.  downtfou  act. 

BOOKS  REDUCED  IN  PRICE. 
ELEMENTARY  STATICS.    By  Rev.  J.  B.  Lock,  M.A..  Senior  Fellow  and 

Bnmr  of  GontBi*  tad  Catw  Cottete ;  formerly  Matter  at  Eton.  Globe  S«e.  4'.  6<t. ;  redoced  to  Jf.  id. 

ELEMENTARY  DYNAMICS.  B>  the  Same   Glohe  Svo   4  f.  6^/. ;  reduced  to  jf.  6ii 

The  above  boand  together  in  ooe  volume.    Globe  Svo.    6;.  f>J.^ 

MECHANICS  FOR  BEGINNERS.    By  the  Same.    Part  I.  Dynamics  and  Statics. 

Globe  Sm.    V-  M.  -.  reduced  to  2j.  6i/. 

THE  FIRST  BOOK  OF  EUCLID'S  ELEMENTS  ARRANGED  FOR  BE- 

GINNERS.    liy  ihe  same.    Clolic  ISvo.     2 6 /.  ;  rt-  liKcd  lo  I/.  W. 

ARITHMETIC  FOR  SCHOOLS.    By  the  same.    Edited  and  arranged  for  use  in 

tndiabf  T.  C.  Lswic,  M.A.,  late  Fellow  of  IVinlty  College,  Cambridge;  Principal  of  Govommeu  Collcfe,  Lahore. 
Clobc  8«0.  4*-^i  reduced  to  y. 

BOOKS  FOR  THE  COUNTRY. 

FORTY  YEARS  IN  A  MOORLAND  TARLSH.  AN  OLD  WOMAN'S  OUTLOOK  IN  A  HAMP 

By  Rev.  C.m.  n  ATKINSON',  D.C.I..    Wilh  M«p«  and  SMIRK  VII.l-AGE.    B7  CHARLOTTE  M.  YONGE. 

niu»lr»»wn..    Enlra  Ciuwn  Svo.    8j.  6./.  net.    lllostraied  Crown  Svo.    jx.  6ii. 

Edition.    12J.  net.  ACADEMY.— 'Am  Yonge  te  at  her  best  in  the  wonl 

WALKS  TALK.S,  TR.-VVELS,  AND  EXPLOITS  picture*  of  the  down*,  woods,  aad  lanea  of  her  borne;  while 

'  riF  t\\  (  si  ll 00 LBO Y S.   By  tbe MBe  Antlm.   With  '  fwrfiiiijencet  of  s<Kial  Ufa;,  and  oi  {be  iauMOwment  whkh 

Illu»tranr.n..    Crown  Svo.    3»-  6*/.  '  ba»  » the  tet  fifty  year*  OTBrtaken  villace  I&.  are  w»l  b. 

i>i  AVHrwk^    \\n    MMF   HOI  ID             Bv  Wieitinc  aad  enlnable.  ...  Thk           with  its  intewe  lo»« 

1  LA\  HOI  K.^   AN  I )    1  A 11  of  hkS  and  flowen,  and  ita  cuefhl  undy  of  human  life  in  the 

,he...rr..Anthnr     N.wlviHu.r,.    Illosirated  by  Co..i.MA.S.  eO«Hl7,  »«  oham^  all  who  •»  Uke'miBded,  and.  as  the 

.       "^i.v  I       ur-.i    V-  .      11-     v,i-  aniborea*  bopea,  assist  other*  to  taaka  the  mo»t  of  their 

WHl  l  E'S  SELiiORNK.     With  Notes   hv  I  kas'K:  ^urroundin^Tso  a»  u,  HrM  no  coontry  walk  devoid  of  the 

bucKt-AND.  and  a  Chapter  on  And  (aiiKs      I.       Sli..  homely  delights  that  >.ub  ain  and  lift  up  the  spirit/' 

BORNE.   Iliustraied  by  P.  H.  DaLAMorik.   Uruv* r,  !>v ,.  rj.^j^   HERB   OF  THE  FIELD.    By  the  same 

„,  .  ^„  T^Tft?  inDiic      ij  ,  \v  vr»L.iM.-  Vrtii  ■  ,.L  Author.    Reprinted  from  "Chapters  on  Floweis  "  in  the 

TALES  OF  TH E  BI  Rl  )h.    By  \\ .  W  ardl  h  ow  Lk.K.  Mai<xtiHt      tki  K  »  - -    KevUed  and  corrected.  Crown 

Wi.h  lllu'i  r..tiMi>  bv  liRVAN  ll.KJK.    Crown  Svo.    li.  txi. 

A  YEAR  WITH  THE  BIRDS.    By  the  .«>nie  Author.  MADAME  HOW  AND  LADY  WHY;  or,  First 

With  llliiitiatioas   by  Bitvair   Hook.    Crawn   Sra.  Le«oa  ia  Bartb  Lore  <6r  Children.  By  CUAS.  KINGS- 

3<.  M  LEY.   WiibnuneronalUiiattationa.   Crown  Sea.  V.fxL 

FLOWERS,  FRUITS,  AND  LEAVES.    By  Sir  [  qlaUCUS  ;  or,  the  Wonders  of  the  Sea-shore.  By 

JOHN  LUniiOCK,  Bart..  I-.R.S.    Illustrated.    Crown  |h«  Mine  Anibne.   Whh  Coloored  lllostrrtioni.  Crows 

Svo.    41.  dd.  a«au    XI.  6Ji 

ON  BRITISH  WILD  FLOWERS,  IN  RELATION  HANDBOOK  OF  FIELD  AND  GENERAL 
TO  INSECTS.  fiytbenmeAnthor.  Idasirated.  Crown  ORNITHOLOGY.  By  ELUOTT  COUES,  M.A., 
tfo.  4f .  6dl  M  D .  Ph.D..  M«Mber  of  the  National  AcMlemy  of 

THE  ORIGIN  AND  METAMORPHOSES  OF  ^X^l^^^  S^t<». 

INSECTS.  Bythesaim'  .^mhor.  With  nunu-i<i.i>  Itlus-  A^fFCWf.— "We  know  of  no  volume  likely  to  he  more 
tmtioor.   Crown  St6.   p.  W.  uefal  to  tbe  stndent  who  withe*  to  become  aequamted  with 

THE  STl'DENT'S  FLORA  OF  THE  BRITISH  ,  birds  ...  No  other  manual  that  we  are  aciuaimed  wi<h 
ISLANDS.  UySirJ.  D.  HOOKBR,  K.C.S.I.  Globe  N«artly  >«ke«  its  place  or  contains  miA  a  well  irranned  mass  of 
Svo.    lor.  W.  generally  correct  information  on  this  subjeou 

MACMILLAN  AND  CO.,  LONDON. 


biyitizeo  by  GoOglc 


XVI 


NA  TURE 


[May  1 1,  1893 


> 


li: 


V5 
« 

3 

ui 

O 
9 


3  -  ► 


4 

"  if  sS-H* 


n 

r 
> 


3 


3  go 

o»  5!    ^  >• 

C 

O  S 
«  3 
C  3 

o  s 
2.- 


S2  H 


- » 3, 


^  I! 
o 


s.8~ 


I  "  ...EBB 


4.5 


;§?;«« 

^■2  "  5  o»  . 
S-?i  SOW 


5ig 

5i.> 


^   _  <* 

X  S  3-0 

?-srW 


-.0  z: 

11=11:2 

-  a  I S  5^ 
n  3  £.  o  --PQ 

B  •«  ■«    •   w  t 


o 

3D 
O 
CO 
O 
O 
TJ 

m 

CO 


-o 

30 


C 
CO 


io 
Ls: 


if  2 

a  s,  2. 

1 

■i  I- 


ft  ^ 

a  6. 
rr 


ii 


=  a'  S- 


a  § 

=  S 

■  n  ^ 


2  if  J8O 
5  I'i: 

till 

f  5-3  ? 

C   3  6  I 

?■  P!  g_  S 


•»)  n  > 


8=1- 


«  5  E 


2,  f  « 
?  3  «  §• 


X  s 


CO 


C3 


:  g 


!  T-2 


a  S  O 


1?  S 


3 


3  I 


S.'  !> 


w  coo 
c      e  o  0 


:   0   c   o  c 
•«   ■J  - 
o   7<  a  c  o 


O    O    O    4,  tS 
w         w  * 
o   »  o  o  ^ 


1  " 

^    -  C3 


CO 
C3 


a 


HO  F 

c  ^ 


Ui 


—  k  —  o 


O 

;0 


•S3 


c: 


n 
>% 


c*"  I—  "wD 


iic  «w 
«>     c  ^  »^  ^ 


pi  «» 

CO 


tf) 


u 


«  Ql 


15 


a.  <3 

Q. 


IS 

a. 


H 

CJ 

a 

a 
H 

M 


200  S 


r  CO 

00  O) 

0^  a 


Cx3  ^ 

00  CQ 
O 

O 


TO  H.R.H.  THE  PRINCE  OF  WALES,  THE  EMPRESS  OF  GERMANY,  &c. 


BRAND  &  CO.'S 

Al  SAUCE. 


A    FINE    TONIC  AND 
DIGESTIVE. 


An  excellent  reliih  for  "fish,  flesh, 
and  fowl." 


FRY  S  Concentrated  COCOA 


60  Prize  Medals  Awarded  to  the  Firm. 

BE  CAREFUL  TO  ASK  Fflfl  FRY'S  PURE  CONCENTRATED  COCOA. 


Slncl  UIM,  Q<wti>  Victoria  .sirici,  in  ibe  Ciiy  of  tomion,  ud  Publishc^t  t>r 
f.C-i  and  iti  ronnh  Arcane,  New  Vork. — Ti(i  «^:.*v,  May  ■■,  1S9J. 


Google 


A    WEEKLY    ILLUSTRATED    JOURNAL    OF  SCIENCE. 


"  To  I  At  solid  ground 
0/  Naturt  trutts  the  mind  vuhick  buildi  for  af*."- 


-WOKDSWORTH. 


No.  1233.  Vol.  48  ]  THURSDAY,  JUNE  15,  1893.  [Price  Si.xpence. 


KcgUtcrad  M  m  Ne«r>pap<r  ai  the  Geocni  fan  OiEcc] 


[All  Rifhit  V*  Kmcrrad. 


NEWTON   A  CO., 

SCIENTIFIC    INSTRUMENT  MAKERS 

TO  HIK  MAJBtrV  TH«QL«EN.  M.R.H.  TMl  PIINCB  OF  KAUM, 
T1IB  ADHIIALTV,  THI   WA«   OKPARTMVHT.  THE   INDIAN  AKP 

rotsicH  GOrimiiM>MT«,  oxroiD.  CAHaiii>ci,  London. 

AMIl  MAHV  or   THE   PORBICN   UNIVEII»ITIU,  ETC. , 

By  S^idal  A^^inlmtnt 

TO  TM«  (OVAL  INtTITl'TlON  Or  CHEAT  aHITAIN,  AND 
THE  KIKKCB  AND  AIT  DEPAIITHBHT, 

MANUFACTURE 

PHILOSOPHICAL    APPARATUS  FOR 

Sound,  Light,  Heat,  Uagnetitm,  Electricity,  H/drottatici, 
H/draulict,  Pnaumatict,  Mechanics,  ic. 

CATALOGUE  6rf.  POST  FREE 
ALSO 

Lime  Light  tnd  Electric  Lanterns,  Projecting  Microscopes. 
PolariKopet,  and  Micro- Potariicopet  of  the  highett  quality. 
/few  Catalogut,  intituling  Liit  ej  Lanttrn  Stidts,  ^d. 

OPTICAL  PROJECTION.  By  Lewis  Wright.  Second 

Editioa.  A  Complatc  Guide  lo  the  Uh  of  the  Mafic  Lanlcrn,  th< 
Lanlern  Microxope  and  Polanacope,  and  to  the  Projection  of  Sdcmiftr 
Experimenti. 

JutI  rubliihed  by  Loogmani,  61.,  net  4>.        Puttfre*,  41.  tod. 

NEWTON  &  CO..  3  FLEET  STREET,  LONDON. 


GRIFFIN'S 

NEW  CATALOGUE 


OF 


PURE  CHEMICALS, 

REAGENTS, 


A.ND 


MINERALSfor  ANALYSIS. 

POST  FX  EE  UPON  APPUCA  HON. 


JOHN  J.  GRIFFIN  &  SONS,  13 

22  GIARRIOK   STRBBT,  LONDON,  W.C. 


NALDER  BROS.  &  CO., 

16,  RED  LION  STREET,  CLERKENWELL, 
LONDON,  E.G. 

TELEGRAPHIC  ADDRESS,  SECOHM  LONDON, 
TELEPHONE  No.  6770. 

MAKERS  OF 

Thonuon  OalvanometerB.  Leases. 

D'ArsoDTal  Oalvano-  Wheatstone  Bridges. 

meters.  Standard  Resistances. 

Secohmmeters.  Condensers. 

Standards  of  Self  Indac-  Standard  Cells. 

tion.  Electrometers. 

Micrometer  Caages.  Carey  Foster  Bridges. 

Ammeters.  Chronographs. 

Voltmeters  Telescopes. 

Microscopes  Coicparators. 

Mirrors  and  Prisms.  Potentiometers. 

E  WING'S  MAGNETIC  CURVE  TRACERS. 

And  all  Kinds  of  Scientific  Instruments. 

CATALOr.i;E  FORWARDED  ON  APPLICATION. 

STANDARD  METEOROLOGICAL  INSTRUMENTS 

^ 


NEGRETTI  &  ZAMBRA, 

Opticians  and  Scientific  Instrument  Malien 

To  Her  MijMty  the  Qaeen, 

HOLBORN  VIADUCT, 
46  CORNHILL.  &  122  REGENT  STREET,  LONDON- 
raicB  LISTS  raaa  av  rosT  to  all  fAars  or  the  woblo. 
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LINNEAN  SOCIETY  OF  LONDON. 

Th*  ANNIVERSARY  MKETINd  of  thi>  Socifly.  for  ih«  Election  of 
a  Council  and  URken  for  the  entuing  year,  anil  for  other  butiiWM,  will 
be  hclil  at  the  Society'i  Raom>,  BurlingtoD  Houae,  Piccadilly,  ea 
WEDNESDAY,  MAY  34.  at  3  o'clock  prediely. 

B  DAY1J<JN  lACKSON  I 

W.  PERCY  sLaUEN      )  5*crrt»f»M. 


THE  ELECTRICAL 


GENERAL  ENGINEERING  COLLEGE. 

AND 

SCHOOL  OF  SCIENCE. 

PKNVWERN  HOUSE.  1  PENVWERN  ROAD,  EARL'S 
COURT.  S.W 

PaiMCirAL-G.  W.  DB  TUNZELMANN,  B.Sc,  M.I.E.E. 
TtUgmmt—**  TumulmmMM,  L*nd^" 
The  Compltie  CourMt  qualify  Siudeott  for  entry  Into  Electrical  or  other 
EnsiiMcrinic  Wotk^. 

TIk  Firitt  Year's  Course  is  arranged  to  qualify  Students  f-r  entering 
Cooper's  Kill,  th«  Central  losutulion  Eojciaectioc  College,  or  the  Royal 
Scb'v>l  of  Mines. 

Forty  one  Studanis  have  entered  ihcsa  Inuiiutiont  durint  the  lavt 
three  years,  and  two  EotranvC  Scholarships  have  been  obtained  at  the 
Ccniral  In>tituti<4>. 

The  College  is  provided  with  very  complete  Laboralories  and  Dyna:«io- 
rooen,  and  also  with  an  estensive  Geulogtcat  Collecliuo  lor  the  Prcliuunary 
0>ur««s  for  Civil  and  Mining  Engineering  Stiidcnls 

StDdenU  ara  regularly  sent  to  the  Cullego  by  Leading  Engioaera  and 
Sdcnii&c  Anthorilias,  whet*  Namas  ara  given  in  the  Proapectna 

THE  VICTORIA  UNIVERSITY. 

The  following  Esamination*  will  he  lielrf  at  OWENS  COLLEGEi 
MANCHKSTEK  ;  UNIVERSITY  COLLEGE,  LIVERPOOL  ;  and 
VORKSHIRK  COLLEGE.  LEEKS;  in  JUNE;— 

AN  ENTRANC:E  EXAMINATION  IN  ARIS  (inlruduciory  to  the 
Faculty  of  Medicine)  on  MOV  DAY,  )  U  NE  i  j,  and  fullooing  dayv 

AN  ENTRANCE  EXAMINATION  IN  AR  I  S  <>nito.)uciory  to  the 
raculiy  of  Mu«c>on  MONDAY,  JUNE  i.j,  and  following  day*. 

A  PRELIMINARY  EXAMINATION  (introductory  to  ihe  Faculties  of 
Arts,  Science,  and  law)  1  n  THIjK^DAV,  Jl'NK  15  and  Follvwinr  days. 

lite  Eaainination  Fee  (j^z).  accooipguiied  by  a  List  of  the  sub/ecu 
taken,  must  be  sent  to  the  Rrgm  ritAa  (from  whom  Cooditious  of  katrancc 
and  farther  Particulars  can  be  obtained)  00  oc  befon  JUNE  t, 

Manchester,  May  il9> 


UNIVERSITY  COLLEGE  OF  NORTH 
WALES.  BANGOR. 

AGRICULTURAL  DEPARTMENT. 

An  ASSISTANT  LECTURER  in  AGRICULTURE  will  be  Appointed 
in  Junv  nest,  for  iMie  year,  at  .«  Salary  of  i^xt*^  Applications  mutt  lie  sent 
in  on  or  befoir  MON I  'AY,  JUNE  i>,  to  the  uni;crsicii^il,  frum  whom 
informaiiun  as  tu  conditioiu  of  Appnatment  and  lluiies  may  be  obiaioed. 

JOHN  EDWARD  LLOYD,  Secretary  and  Registrar. 
University  C»llege  uf  North  Wales, 
Oangor,  Hay  9,  iBvj. 


WANTED.— An  Assistant  for  the  Zoological 

Department  uf  the  IniJian  Mu«cuin,  Lalcuiia.  Salary  300  ni pre*  per 
mciuenk,  nMD{  by  uiduaI  incr«nivni»  of  40  nipw*  \nt  OMnaciii,  to  joo 
ruport  ptr  mrawm.  witKoui  <|iiftnrr«<>r  any  oih«r  A'lowancvv  Appli* 
cttriu  inii4(  be  bciwrcD  22  jtn^l  98  )cAr«  of  ax<,  ami  niu^t  \m  thorouskly 
tntiiKd  ZoologiftU.  App[icaiiori«.  with  cop«e«  of  te»tin>onL>U  and.  if  any 
nni;inal  papera.  |o  be  sabiaittei]  lo  thk  Ht^s.  Si;ci*itakv  10  thi 
Tiii'%TKK<t  of  the  Mu»euin.  Intending  ciiMluiatu  rcqutring  foribcr  hh 
foroutioo  may  ap]>Iy  10 

A  PEULF.R.  Km?.,  r,R.S., 
47  TrvgnnUr  Ro«d,  '1  b«  Bolioav  I^ndon.  S-W.,  up  lill  June  ao, 

ST.  DAVID'S  COLLEGE,  LAMPETER, 

Wanie.1  at  ."^t.  David's  College,  Lampeter,  a  MATHEMATICAL 
LECTURER,  who  will  be  re<|uii<il  lu  lake  a  share  in  Pa«>  Classical  work. 
Apphcaiiuns  must  be  sent  belorc  JUNE  3  to  the  PaiKcirAL,  from  whom 
further  paniculara  wm$  Le  obuaoetL 


>pf  Precious  and 

^iawl  Oriental  Stone  Mcr- 
^■a  aisoriiDent  of  Speci- 
^  Colonred  Uiatauoda, 


Sale  bi?  auction. 

THE  RECTORY,  NUNBURNHOLUE,  E.  YORKSHIRE. 

Messrs.  RICHARDSON  &  TROTTER  have 

receivrd  instructions  from  the  eacaurix  of  the  late  Rev.  F  O.  MuKKi-v 
lh<-  great  authority  on  Ortiilhol.>gy  artl  Knioin>iloffy — to  sell  by  Aisctso» 
—upon  the  premimas  above,  "n  FKID.W,  MAV  16.  1^).  at  1  IM  . 
The  »elert  an<l  valuable  Collection  of  Foreign  and  British  Hulterflsci^ 
Moth'*.  Ueetles,  Flies,  and  Egg-.— arrange  in  Fis-e  Carved  Oak  Cafaaoeta 
of  103  Drawers.    Foreign  Spiders  ani  Star  Fishes  in  Oak  Kratncs. 

Catalogues  can  be  obtained  from  the  .Auctioneers,  14  Coney  Street.  York 


BARGAINS  FOR  SALE. 

PIITE  BINOCULAR  MICROSCOPE,  largest  size,  by 

Riiss,  uith  .\ppKr«iiu«  and  O^Jf  iivct  fr^rni  a  inch  ta  Cfttioeta. 
Acc,  1}|>«  uf  the  fincit  evt^r  otTered,  and  ciiual  to  new.  Coat  about 
i^Too.    No  rca^omiblc  ofTcr  rvfuaed. 

FIRST-CLASS  ASTRONOMICAL  TELESCOPE.  G- 

inch  Object  Glas«,  brass  Body,  Finder,  Day  and  Night  Kyrpseces  Eqaa- 
torsally  tntiunted  on  Inpod.  f'rice  only  i£t<{.  Given  away, — Appfr, 
Hur.MKs.  llrewxter  House.  9j  Mortimer  Rciad.  Kingslaod.  IxmdoB.  N. 


ALBERT  EDWARD  JAMRAOH 

(Lata  CHARLES  JAMRACH), 

NATURALIST. 

180  ST.    GEORGE   STREET  EAST. 

I  mplemenia  of  Savage  Warfare.  Idols.  Sacred  Maska,  Paniiriaa  PMMay 
Neiaokii,  China.  Lacijuer,  Uenca.  Shelli,  and  other  Curtei. 


CONCHOLOGY. 


I 


miniiU. 

E.  Smith. 


HELIX  FOtTONI. 


C.  Aaaleti. 


COLLBCTIONS  AND  SrHCIMBMS  BOltOHT. 

COLLKCTIONS   roi   Mmsi'MS   raoH   £s  to  iCjoo, 

KXCHANGSS  MAPS  rOK  SPICIKS  NOT  IN  STOCK. 

BLA88  T0PPED  BOXES.  CARD  TRAYS,  Src. 

HUGH  FULTON  (Conchologist), 
216  KINO'S  ROAD.  LONDON.  S.W. 


COLLECTIONS  OP  MINERALS* 
ROCKS,  OR  FOSSILS, 

for  the  Use  of  Students,  Science  Teacoers.  Proepectors,  he,  and  10 
illustrate  the  leadinfi  Tezt'books,  to  Boaei,  with  Trays. 

•  O  SpwelmaaB,  lOa.  Od.;  lOO  de.,aia.;  BOO 

fttm  Priti  Lin  »/  Miiur»li.   Rtdt,   and    Slrmti^rm^ita/  Stn,B 

0f  Ptttilt  PtU  Frit. 
ROCKSeCTIONSfor  the  MICROSCOPE  from  1        each,  Peu  Fn* 

Cat  ALOGuas  Gratis. 
CABINETS,  GLASS-CAPPED  BOXES.  TRAYS,  HAMMERS,  Ac, 
alsmys  in  Stock. 

THOMAS    D.  RUSSELL, 

78   NEWGATE  STREET.  LONDON.  E.C. 
F.  H.  BUTLER,  M.A.  Oxon.,  Awoc.R.S.MIne*. 

NJLTURAI.  BISTOKY  AOaMOY, 

158  BROMPTON   ROAD,  LONDON. 

Deal«r  in  Rooks,  Mineralj,  Poatili,  and  other  Ob}«ct» 
of  Seientiflo  lotorest. 


Colleclicaaof  Boclis.  Miofi.il'.  >  -.mIi.  i  Recent  Shells  fiwaaM  ia 
accoidaace  eith  »perial  t<^uit<»<«rits.  ScHfKit.  CoLUtCTiont  of  Ssdi- 
mentatT  and  Igacoui  Ro  k<,  3j  speciBient  of  (air  life  lo  raae  with  disWoas. 
toe.  R^iUts  ard  other  cbjecis  lor  Biological  Sladysapplied.  Catd  Ttayv 
and  r  Irtopeed  Botes  ol  aii>'  required  ■raHnaioaa  ■aoc  ptoirptly  to  Older. 
F  ihells  and  general  Lapidary'*  Work  eacctitrd.    MkMl  Roch- 

•  sloek  .— Sshistoee  Elaoliic- bycmle,  Neeway;  IMetite. 
fkyrtaic  PiichtiM.*,  Beinn  SUM;  and  Sanidiae  Trac<>)>e. 
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SAMUEL  HEN80N, 

97  RBOBNT  ftTRBBT,  LONDON,  W. 

ESTABLISHED  1840.  LmIs  277  STBAMO 

Choke  Mimnl  Spccimeiu.  Gem  Stone*.  Carved  OpaU,  PttUlM  AgUM^ 
RucltCnrsul  Balls,  Fatnlt,  Hociu,  aod  Rock  Sacliou. 

Uuror  Autvtts. 

Mr.  HENSOK  hm  fail  fai<ni  hhm  Rood  Gnrop*  of  JaMan*  SliMte. 

iotere^ling  Qii»ni  Cry>l»l<  Incl^sini  Ruiil*  and  olher  Suwtancr*.  nxd  a 
V'rryFin*  Ri*cW  Crystal  11^''..  4j  nrhe*  iliameler,  perfectly  free  frr.tu  H^wi, 
%mall  Cry^iat  B^ilU.  with  t:irl'>skire.t.  Rock  Crystal  Carvinca.  &c. ; 
Cry«caiUse<l  HydraraiMite,  Bertraoditc,  Po'vba ' 
trichitc.  Ariiana.  Yellow  Tenninatcd  ilcrylt.  Geil 
Diaioinaceou «  Karifi  (ryim  RMVn4»ti  Ispan 


JAMES  R.  GREGORY, 
Mineralogist  and  Geologist, 

9PBCIAL  AND  TYPICAL  COLLECTIONS  farSMdwU, 

Lecture rs,  Museumt,  &c. 
EVERY  REQUISITE  FOR  PRACTICAL  WORK,  aUo 
Mu*«am  Fittings,  Cases,  and  all  Materials  for  Display,  &c.,  of 

Specimens. 

COLLECTIONS  OF  MINERALS.  FOSSILS,  ROCKS, 
NATURAL  CRYSTALS  OF  MINKKAI.S,  to  illostnteall 

Elementary  Worlts.    A'.l  ^;ita;ly  improred. 

NEW  LISTS  NOW  READY. 

And  nay  be  hail  p  ^\t  free  o  i  4'>«iiliratkon  at  the  Reposicury  and  Museum, 

88  CIIARLOTTK  ST..  FITZROY  SnUARK,  LONDON 


LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 

VoWoa  flobaior,  Stcniar  C(Erul«ui,  Si-ooailla  (uvtatilii,  Fkncularia 
comma.  Meticcrta  rini:>-iu,  Nrji  i|k  )>r:ichio«IM.  PhinuMlla  r«p«as,  and  otlwr 
tbeaijiiful  obicctt.  of  I'un'J  Life  ;  aUu  Aomta.  Ufdm.  Sj^tqgna,  aad 
oi>it!r     t^pct    for    Sruacnit.     Spo^-iman   Tw«(  «IW  SMMIg  aad 

Dcscriptioa,   One  Shilling,  Pon  Kree. 

T.   E.  BOLTON, 
FARLEY  EQAO,  MALVKiUi  LINK. 


NOTICE.— AduarUttmamti  mmd  iudmts  Mftw  >br 

Naturk  should  bt  addressed  to  tht  Pmblishers ; 
Editorial  communicatioHs  to  the  Editor.  7TU 
M^n4Mt  9ditm  •/  Natvss  U  "PHvns 
Lomwii." 

SaBSCRXPTIONS  TO  "NATURE." 

Y«H,  VsS 

Htif-yearly  A  I4  < 

Quarterly  •..«.a.O 

To  ALL  PlacxI  AasOADl— 

Yearly  i  io  < 

Hdf-jwwly  o  I  j  f 

Qvwtcilr  eSe 

CHARGES    FOR  ADVERTISEMENTS. 

^  '■ 

Three  Lines  id  Column  o    3  6 

Per  Line  after  009 

One  Ki^hlfa  Page,  or  Quarter  Coluu  .  o  iS  6 
Quarts  l':ige,  iir  Half  a  ColllHB  ...    I  15  O 

Hair  a  Pa^e,  or  a  Column  3    5  o 

Whole  Page  660 

Jfom^  Ordtri  fe^U  f  MACMILLAN  CO. 

OFFICE:  39  Bbopou  Stuit,  Starhs,  W.C. 


HOLLOWAYS  OINTMENT 


AN 


fftolABLMI.  BAD  ISBABTB,  OLD  WOTTNDS,  lORZI  and 
VLOni.  If  aSaetiially  rvbbad  oa  tha  >«ek  aad  Cheat,  it  auM 
B9BK  THBOATB,  BKOHCHlTia,  OOOffHI  aad  OOLOl ;  aad  for 
MVT,  BUDMA'TTtM.MA  aU  IkU  MauM  UtoiadfMlM. 


HARVEY  &  PEAK, 

Bn  Appolntmuit  to  tMt  Royal  Institution  of  Ortat  Britain. 

56  CHARING  CROSS  ROAD,  LONDON,  W.C 

SCHOOL  APPARATUS  FOR  TECHNICAL  INSTRUCTION. 

APPARATUS  FOR  TEACHING 
THEORETICAL  MECHANICS. 

CoMBI^Kt^  Ammeter  and  Voi.tmetkr  kok  LAmjRATOKv  I'fRPosBs, 

£1  10/. 

Oatalo{uo  of  340  lUastratiou  by  post,  Qd. 

PERKEN,  SON,  AND  RATHENT,  KANUFACTURERS. 

WJUTS  FOR  OUR  CATALOGUE.  IT  IS  SENT  POST  PRES. 

"OPTIIflUS  "  UBIQUE  CAMEBA. 


Chrrha 
aia  dry 

Tntede 


Pkiwaa  4t  tqr  j|  i 
May  be  naad  oa  Tripod  orfai  kaad. 


ScrMn, 
View  FindCT, 

.Sh'iiter, 
Sc. 


Pr^ce,  Willi 


£2  16s. 
With  Ra^ 


"OPTIMUS" 
PHOTOCRAPHIC 
OUTFITS. 


Raymeni'i  Wide  Ancle.  I^nf  Focu^  Rack  CasMf*,  Thna  DottfaloDuk 

Slido.  "(hninnii  "  KapiJ  ReCliliaaW LaM. t — ' — — — Bfc— a 

and  best  Waterproof  Case. 


I 


£4. 


For  Flaiuaby  j)  ...      .  ... 

Fur  Plaitt  M  by  3  ... 
For  PlatMlibyd}...  . 


£1S 


PERKEN,  SON,  &  RAYMENT,  nu^^  LONDON. 
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GEOLOGICAL  WORKS  ON  SALE  BY 

MACMILLAN  &  BOWES, 


QUARTERLY  JOURNAL.  OF  THE  OBOLOOICAL 
SOCIETV-  Vol.,  i3 10  11,  i^ttkttf,  3aM3|,)spwti  I M9,  ttpuu 
I  to  }■  J7-    p^rt  J.  3^  pin  1, 401047.  Amu.  hand,  iho  MHaofok- 

OBOLOOICAL  MAQAZINB,  1879,  itti  to  JumujriSga. 

f  I  vot«  ,  Ooth.  th«  re««  in  twrtt.    £\  j». 
GEOLOGIST.  THE.     A  Popular  Monthly  Mantilie  of 

r..-!.  ,,  .     N  i,.  a  10  46,  ST.  SV.  <u>d  te'    4S  number*.    lt^4*.  tj«. 
BRODIE.    Hisroryofthe  Fos»il  Injects,  l&^s.  8/. 
DE  LA  BECHE.    The  GeoloKital  ( Jb«icnrer,  1851. 
DB  LA  BBCHB.    Geological  .Manual,  iStt.   41.  6d. 
OBOI^QIGAI,  RBCORD.  1874. 1*75.  wd  1876.  3  voli. 

<(. 

OBIKIB.    Text-book  of  Geology,  1883.  izi. 

LYBLL.    Principles  of  Geology.    Eleventh  Edition,    a  vols. 

•      i5"«.  (7^1. 

MILLER.    The  American  Palzozoic  FouiU,  1877.    4^.  6J. 
SALTER.     Catalogue  of  Cambrian  aitd  SilwiMl  Fottils 

Prtfare  by  Aiiim  Snigwiclc.     1^73.     7*.  ft*/. 

8CROPE.    On  Volcaaoc.  1873.    is.  6J. 
WALLACB.A.R.  Maud  Life.   8<w.   i88ft  tit. 

Xttv  PnhtuafUn,    SuhicHki^ t  Edition, 

Whole  FoolKap,  Claih,  about  40  pp..  OM  Foolirap  Paper 

(thl  Siib'i'-rn-rr''  Nai  e  will  be  Prtntcil  on  \\\%  or  her  awn  Copy), 

F  O  U  R  N  £  T,    18  9  2. 

CoNTSNTa:— 

.\N  I  LI. rsORY  EYE  DISEASE. 

PROtiKKSSlVK  UU)  .M\  Ol'IA. 
Cua  No.  I.— Cnllcd  from  Mr.  Kohckt  BatnMHni,i.CMITKB. 

One  Lithi«grapb«a  Prachption.   ftoavVowt  Kafravingt. 
Cat*  No.  ».— CulkiJ  fr  jm  Mr.  Nbttleship. 

One  LiiS.iitraplwd  Hoorfitlda  Hotpiial  FoiM. 
CaM  No.  }.  -L'ullr.l  frum  Mf.  John  C'lUfr* 

One  l.jthrigf 4jthr.!  M.-inrfirliit  lliivpitjkl  Form. 
Caw  No.  4     '^uIIimI  from  Ur.  A         akkv  Su  .  ■ 

(.>n(;  l<iihogra[>hccl  Moorti«ld&  Hospital  Focn. 
Cue  No.  5.— Culled  from  Mr.  OaonCK  Lamow. 

One  LiitiosmplMd  MoorfieMi  Hoaphal  Fwm. 
Caia  No.        —Culled  from  Mr.  CHIT'  MEr  r. 

Unc  Lithographed  Preicnjni'^n 

FOUKNKT  ON  CONVERGENT  S(JL1NT. 

Case  No.  (■  — L'l.llcJ  from  Mr.  NaTTiasHit'. 
Two  Ltthofraptied  Moorn«M>  Hoipiial  Fomu.   Ooa  Wood  Eagiav.ng. 

FODRNBT  ON  RETIMOSCOPY. 
WANTED  A  TRIBUNAL. 

Printeif  jfii]  Sr..!4  by 

A.     F  O  U  R  N  E  T, 
l3,  BENTINCK  ST.  WtLBECK  ST..  LONDON,  W. 
Price  4»i, 


M  H.M.  OmmmM.  CouscilaT 
A«  Dapamaaai.  Adaimllr. 


Oflha 


FfaMfM  Aa 
mm^mta  Mm       fm*  Ihm. 


W.  F.  S.  obiaine.l  the  only  M»d«l  in  ihe  Or«t  Eihihition  of  i!6j  for 
Kicellencc  of  C  m^lrui  tion  i>f  M  alhemali.i-al  Irii'.nini'^nu,  .inj  the  ooly 
Gold  McDAL  in  the  InleraauonaJ  Inventioiu  Exliibiuoa  tSIj  foe  Maiha* 
MkalWaifc.  SU*arM«ilal.ib«hi*MM'BaUhiika.tlM. 

Addnai :-CREAT  TURKSTIUt.  HOLBOKK.  LOWDOW.  W.C. 

TO  SCIENCE  LECTURERS. 

Soa  Mr.  HUGHES  S  PATENT  COMBINATION  OPTICAL  LAN- 
TBRM,  uicd  by  late  W.  LaNT  CaaraMTaa,  Ekq.,  Piuf.  Fokkc*. 
Mow  Triple  coiulrucled  for  B.  }.  Mald.n,  Eu.  Nrw  Onvhydro- 
na  MicfogKofK.  Grand  Result..  Docwra  Triple,  Priie  Medal,  High*.; 
AaOlA.  Supplied  10  th«  Royal  Potyiocbnic  iDWitulion,  T>r.  H.  Ciattak 
OviMNas*,  Uadaaa  Adilina  Patti,  Ac.,  &c.  Patent  P.>niphagoi  Laotwa 
give*  >i  feM  Pic«nf«,  £t  to*.  Sdaae*  Lwture  Seit.  Cheapen  and  8«*l 
la  Um  WarU.  ElabiNaiely  lUaauatad  Catalogue  wo  page*,  it. ;  Psrtag*. 

fiawaTteHar^iBar  »iSfriuilMii"'n  " 


fust  J'uLiiskeJ,  in  Demy  ivo.  Cloth,  450  pages,  and 
Ilhuirmlid  vifJt  363  Figitret.  Prkt  iSi;  utt.  " 

ZOOLOGY  OF  THE  INVERTEBRATA  : 

A  TEXT-BOOK  FOR  STUDENTS. 

BV 

ARTHUR  B.  SHIPLEY,  H.A., 

FiujOw  ahb  Ammtamt  Tirroa  or  CNKiir*.  Coi.tici,  and 
DaMuM.TBATOB  or  CoHrARATiva  Amatomv  in  thi  Uhiv««sitv  or 
CMiaatOGB. 

Just  Published,  in  Post  &vo,  Cloth,  533  Pagts^  mtt 
tmUairUng  7  PktUgn^Ue  lUuttnOiMU. 
Priet  i2s.  6A 

HISTORY  OF  ASTRONOMY  DURING  THE 
MUiBTraiH  CBNTUKY. 

BY 

AGNES  M.  CLERKE. 

Third  Editiw,  ft%nm6  utd  Enlt^id. 


In  I  Uargi  8«w       Cbth,  779  pp.,  and  lUmitraM  wMI 
357  Figtms,  PrU$  25s. 

M  A  M  M  A  L  S 

LIVING   AND  EXTINCT. 

SIR  WILLIAM   HENRY  FLOWER, 
lC.CB.,F.lt.8Hl>.C.L, 
DiaacTOK  or  rim  Matokai.  Hntobt  DBPASTictim,  I 


RICHARD  LYDEKKBR,  B.A. 

Umiftrm  with  •'  Mamnuxls"  720  //.  and  lUmttrmttd 
m'ik  320  If <W  Engravingt.  Prict  244; 

THE 

STUDY  OF  FISHES. 

BY 

ALBERT  C.  L.  C.  OUNTHER^ 

M.D.,  Ph  D..  K.K  S  , 
K«aj-aa  or  thb  Zootocicai,  DaraaTMBNT,  BatriaM  MinnM. 


Lomdom:  ADAM  and  CHARLES  BLACKp 
SOHO  SQUARE.  W. 


Diyiiized  by  Google 
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DIARY  OF  80CIBTIB8. 

London. 

THURSDAY,  Mav  i8. 
Rot  Alp  SociKTT,  ar  4.^. — (t)  On  sihdc  Cwcuniiucct  und«r  which  th« 
NwumI  S4*I«  ofiltt  Kn«e  )<rk  n  Alicrad.  (>>  An  ExpcrigicnliU  Ia«*Mi- 
gaiioii  of  ih«  Nr!vr  Ro..i-  whii  h  «ni«r  inie  Ih*  Fonaatioii  tX  the  I-umho- 
•Knl  Pl«xu»  nl  \U,  „,:,  ,•,<,!«:  Dr.  J.  &  R.  RuueU.— A  Further 
Miomc  AiuUyiit  by  l.-tctnc  Su  imUiion  of  tho  (o-calM  Motor  Rccion  of 
tbe  Cjrtci  Cf-rr^jn  iii  iKe  Monkey  :  Dr.  Becvor  Mid  Prol.  Honlcy. 
F.R  S  —On  ihc  J'rc»«ncr  of  I  rcj  in  the  Blood  of  Bird*  ;  Sir  Alfred  B. 
GAmxi.  P.  K.S. — On  ih«  Inlluence  exercisttd  ih«  Centra]  Ntrvoui 
Sfttem  on  ihr  Cirdlac  Khjrihm,  with  an  Iw^uirjr  into  the  Action  of 
Chlorofarin  on  ih«t  RhyiKm  :  Prof,  J.  A.  Macvrilltain.— Oo  the  Floution 
of  Solid  Bodia  in  U>iuid«  of  Lc>t  Mcnmy  iban  ih*  Solids:  Prof. 
Henncwy,  K  R.S. 

CliKMICALSocikrv.  at  S  — <)l»ervatioai  on  the  Productioo  of  Otooe  duriag 
Electric  Dtichar^e  through  Oxygen  :  W.  A.  Sheiutone  and  M.  PrieU.— 
The  Relative  Siren(lh<  or  Anditin  of  Mme  Weak  Acid>  :  Dr.  Shicldt.— 
The  Boilins  Potnii  of  Hunologoui  Compouadi,  Part  I. :  Dr.  Jaraet 
Walker. 

^y^BtrrSfMlinrt-  *'  ^^**'C'*P'>''*'  DiMnbulioci  of  Bird*:  Or. 

niDAY,  ICav 
KoMi.Iinm»na«i,  at  t^Vtctry  uui  Pculalmt  AMvdAMik 


S ATOM  AY,  Mav  to. 
Bevtt  ImriTVTiw,  ai »— J«Iimm  ud  WMlar  >  Or. 


CB. 


of  Dynamic*. —A  New  PhoUimelFr: 
Photometry  :  S   I',  Thotnpwn.  F  R  S.  —  Cahibtttoo  of  a  Vibrating  _ 
C.  J.  Woodwir.1 

ROVAL  iNSTirtiTiON,  at  a.— Th*  Inacioaiin  Faculljr  in  iti  KcImhni  I 


.    .  SATVttDAY,UAl»f 

Bom,  lnmroTioM,  w  ].— ralmi',  a  LaifcCwi<yty 
(wiih  MimImI  IllaMmiaai):  Dr.  A.  C  Martrmiia, 


SCIENCE  INSTRUMENTS. 


An  Illtutratcd,  Priced,  and  Descriptive  Catalogue  of  the  Instni- 
awaU  of  ScicBoe  which  m  ued  in  teaching  and  denw»atntia|{ 
cvoylmnAof  Phyriod  8dciiw,  ai  well  Mef  llw  HtnitMU 
whidi  are  used  in  Original  Research  and  in  the  applicalioM  of 

Science  to  Technical  Indostries  and  Panaiu. 
PRICE  TO  NON^USTOMSRS,  U,  6d.  POST  FRBB 


TUESDAY,  May  n- 
RovALInITITVTION,  at  3  —  rh>  Waterloo  Campaign:  E.  L.  S.  Hontnugh 


WEDSESDA  V,  May  24. 
SoctBTT.  at  8.— Note!  on  bamaaor:  Uaak-CaiHal  C  tu 

I.— On  tume  Recent  Boringa  throtl(h  Ik 
ia  Ean  Liaeointhire  :  A,  J.  Jukei-Browne. 


THURSDAY,  Mav  »s. 

IwtTiTimoN  or  r.kacraiCM.  Bwiwa.  at  •.— OmUm  PnYemlon  and 
CoBlralof  Sparking  ;  Conlinaott*  CamBt  Dynamm  without  Winding  on 
the  Field  Magnei> :  and  CMn<i.>nt  Preature  Dynamot  without  S<.'rie» 
Wituling  :  W,  B.  Sayer*  (t'i^';ii>-i>ti.) 

Rovai.  iHtrrrDTIOM,  at  >— The  Gcugrapbical  Dialributian  flf  Birds:  Dr. 
R.  BoiwdiirShaipe. 

FRIDA  Y,  May  16. 
PmaiCal.  Soarrv,  at  j.-  Diwoiaiaa  upon  Dr.  \jaivl%  Paptr.  lha  Foanda* 

A.  P.  Trattar.— KetM  ao 
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Cambridge. " 
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ThsCkmbridKe  Scientific  Inatniment  CMipaay, 
St.  Tibb'a  Row,  Cambridfe. 
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THE  JOURNAL  OF  BOTANY, 

BRITISH  AND  FOREIGN. 
Edited  by  Jauks  BniTTiN.  F.L  S.,  Briiiih  Muieum. 
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BRADY  &  MARTIN, 

HOBTHUHBEBLAMU  BOAD  ft  2B  HOSUT  STSBR. 

PARTHMMS— 

N.  H.  MARTIN.  C     SroAKT,B.Sc,  H.  SPAROO,  A.  Jfc^  V.kC. 

REYNOLDS  AND  BRANSON'S 

NEW  CATALOGUE 

or 

Chemical  and  Physical  Apparatus, 
Pore  Ghemicals  luiil  Reagents. 

NINTH  EDITION,      PAGES.  7i<  ILLUSTRATIONS. 

Contains  Prof.  Smithell's  Flame  Separator,  it  exhibited  at 
the  JMMtof  the  Rtqnl  Society ;  LacMre  Appnntn  as  deecribed 
to  **N««rtVt  Chcaieni  Lectmc  BspcfinMntt"  s  aad  aniijr 
other  new  lattiuMOts  nsed  m  Reaotrcfc,  for  tedhifcsl  or 

teaching;  purposea. 

Pott  Free  to  Cuttomen,  and  Pnfyuon  of 

Science,  dc. 

t4  COMMERCIAL  ST.,  LEEDS. 
PURCHASERS  OP  SELF-RECORDING 

INSTRUMENTS. 

smtJkmt 

Self-recording  Barometers, 
Self-recording  Theraiometers, 
Self-recording  Hygrometers, 
Self'tecordiiiK  GilnuuNBMiii, 
Sdf>reooidiiig  Raiii-gaqfM, 
Ac, 


TRADE 


KeteaafBoriuaad  M«BMiiB.-Afiidia  ia 
Piocawiiag*  of  Socieiiu. 

Price  It ■  3./.    Subvcription  for  One  Year,  ):>ayublc  in 
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Ganlcn,  E.C. 
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NEW  WOKK  nv  PROPBSSOR  MII.NB8  MARSHALL. 

Ju>t  puM  'n'  .  -MXh  numerous  I lluilraliont,  Hvo,  2ti. 

VERTEBRATE  EMBRYOLOGY.  A  Text-book  for  Students  and  PractiUoners.  By  A. 
'  •  MILNES  tJA^H/ftL.  M.lT  I  >  >c.  M  "  r.R-*.  Ihoto-r  in  tha  Vic««U  Uaitiardir ;  Bafar  Fkaftuar  af  Zaaho  »a  Owm,  <&lt«.  ; 
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M&SSRa  MACMILLAN  &  CO/S  LIST. 

NEW  BOOKS. 

(  OND  EDITION.  THOROUGHLY  REVISED. 

A  SHORT  ACCOUNT  of  the  HISTORY  OF  MATHEMATICS 

By  WALTER  \S .  ROUSE  BALL» 
Fellow  Mid  AalttiBt  Trtar  of  TriUtf  CoOafik  Cambridge,  and  of  the  fimr  Tmmf/im,  Bwittar  at  Ijum.  Snoa  Ciidiji. 

Crown  Sifo.    lOf.  net. 

SATURDAY  K  l-A'lhW.     '''X\mvtoA\vtk\%xivc\\u^\'j  a{  the  lii>'<jry  of  rmth<?iiiatics  »uj>yiies  x  want  which  has  lone: 
felt  in  «hi«  coanuy.     I  he  extremely  dlTjcuIt  qotrtion  how  far  such  a  work  should  be  techoioU  iuu  beCB  solved  with  Cicax  IMJCt.' 

OXFOK l>  .\f.tG.lZj\A.  —  "  '\"t\ii  \i  a  myv.  interniin;;  boo'.;,  not  ua!>-  for  tbofV  VfeO  ttC  MtelMtMm^ btt Ibr  Cke  WKft 
larger  circle  of  tho^e  who  care  to  trace  the  ooorte  of  gencr*!  sdeatific  progress." 

yfC.//  /  J/}'  — "  Stu  icnts  g(  nuttlieiHttlei  tefemMa  tolM  gntnil te the  wt  mbmbI  of  iafanuliaB trtidi  k««  baea 
CCMMkAScd  ifito  thk»  short  account. " 

liV  TUF.  SAMK  AUTHOR. 

 MATHEMATICAL    RECREATIONS  AND  PROBLEMS  OF  PAST 

ANP  PUSEVTTIIIBS.  CmmSwa.  9r.Mk 

SICOND  AMD  CHEAPER  EDITION. 

A  POPULAR  TREATISE  ON  THE  WINDS. 

CooipriftinK  the  Qenvrttl  Motions  of  the  Atmosphere.  Monsoofia,  CjTCknest  TenuidoMt 

Waterspouts,  Hailstorms,  &c.,  &c. 

By    WILLIAM    FERREL,    ALA.,  Ph.D., 


Late  PfofitMO*  tnd  Atlktaat  in  th:  ^'i(;ri.il  .Servk-e,   M'.-mScr  of  th'T  Xa'i"nil  .\<:Hi?nyor  ScfaoMli  tWl  Of  Other 

Fore.fn  Scientific    jcietic -.    Seconil  hMition.    Svn.    ijj.  nc;. 

THE   SOIL   IN   RELATION   TO  HEALTH. 

B;  H£NKV  A.  MIERS,  of  the  Natural  History  Department  of  the  British  Musetuo, 
and  ROGER  CROSSKEY,  llA.,  D.P.Hn  Fdlow  of  the  Biitish  ImtituteofPobUc  Health.  Crawn  Sro,  yt.  6/, 

WILLIAM  KITCHEN  PAR KE  R,  F.R.S.  A  SHORT  MEMOIR 

By  T.  JEFFERY  PARKER,  B.Sc,  FJLS., 
PHuliiiBi  of  Bfategy  la  the  Daliwiily  of  Ottto^  Hew  Zeetoad,  CiiowaBfo.  4^.  net. 

BOOKS  FOR  THE  COUNTRY. 

FORTY  YF.ARS  IN  A  MOORLAND  PARISH.  AN  OLD  WOM.WS  OrTLOOK  IN  A  HAMP- 
Ly  Ucv.  C^iii^n  ATKINSON,  D.C.L,    With  M»p»  and  SHIRfC  VILL.VGE.    By  CHARLOTTE  M.  YONGE, 

Illustrationi.    Extra  Crown  tro.    Ht,  H.  Mt    I6MM|«4  Crown  Svo.    3;.  (ui. 

Edition,    lar.  net-  1      ACADAMY.  —  "  Mm  Yonje  is   at  her  be»t  io  the  word 

WALKS,  TALKS,  TRAVELS,  AND  EXPLOITS  picture*  of  the  doww,  woodi.  and  lio«  of  her  home;  wtjile 

OK  TWO  SCHOOLBOYS.    By  the  same  Author.    With  her  reminiKeaoes  of  social  life,  and  of  ibe  ifflfwrretnent  which 

Illattrations.  Crown  Svo.  y.  6d.  has  io  the  last  fiftr  yean  overtaken  village  life,  are  reov  in- 
PLAYHOURS  AND  HAJUF  HOLIDAYS.     By  |  v.* T'l** '"'"'^ 

the  same  Author.    NewEdllioa.   Utoitl«edl3f  CowmamJ  ^jj™*  3*  S*^^ 

Crown  gvo.   p.6J.  ewwti^  wW  ^mm  iM  ^  am  llfc»«iaded.  and.  a,  the 

WHITE'S  SELBORNE    With  Notes  by  1kx.sk  fcS^ "SiJS'-^^^ 

aocKiAllB,  and  »  ChHgcr  o«  Aa^^       by  Loau  iM..  y^^r  delUi.  that  mstain  and  Uft  up  the  spirit." 
soaas.  luutniea  njr  r.  n.  ublahottb.  %,mn.  wo.  \  HERB   OF  THE  FIELD.    By  the  same 

TALES  OF  THE  BIR I  )S.    By  W.  Warde  Fowlkr.  t"^^'   J*'^?"*^  '""^  d  ^ ' 

Wilhmo«f«i«»bvBa»ANH«iK,    CfOwaBvo.    3/.«.  ^^'-'/-Z*'  J'-'V-    Revt^rf  and  corrected.  Cro,, 

^^lilL^IJ''^**™??^^    BythesanieAuthor.    madA.ML  HOW  AND  LADY  WHY;  or.  First 
WiA  UlmlnliOBS   by   BaVAIl    Hook.    Crowo    8va  Lessons  in  Earth  Lor.  f^r  Children.  Uy  C  HAS.  KINGS- 

•«?»  r^'fi^oo     TTDiTrTC     Axrn    ti?Atrc>c  c:.  L^^-    With  nuuerous  Iltu«ratioin.    Cr-.wn  8va    jr.  6<i 

FLOW  LRS,   FRUITS,  AN  D  LEAVES.     By  Six    gLAUCLS  ;  or.  the  Won.iers  of  th.-  .s.a  shore.  By 
JOHN  LUBBOCK.  Bart..  t.R.S.    Illustrated.  Crown 

same  .Vulhor.    W'lth  C'jli>ttred  lHttstr«ttoos.  Crown 

^^Ti^Sc^/B^Sa^i^"^^  ^^^^^    AND  r.ENERAL 

lOlNhtCIS.  ByUHlMWAtfaor.   UMMfHiett   Crowa  ornithology.     By  KLLIOIT  COUKS,  M.A.. 

triir  V>J'i,  MKT    Avr»   \ir"rA\fr»UT.ii^-\ii  e    ru-  f^-D.,   Ph.D.,    Member  of  the  National    Academy  of 

THl-   OKK.IN    AND  ME  TAMORI  HO>l.S    Ol-  Science  Ac.    Profusely  111 wt rated.    8»...  lor.  net. 

la.    By  the  same  Author.    With  iiumer.jus  IiU^-  NATURE.— "\\t  know  of  no  volume  likely  to  be  more 

trail. .11..    Crown  8»o.    ji.  W.  uvclul  lo  the  iiudent  wh  .  wi>hes  to  become  acquainted  with 

THE  5  I  U  DENT'S  FLORA   OF  THE  BRITISH  t.iui*  ...    No  o-her  manual  .hat  we  are  aoiuainled  wi'h 

ISLANDS.    By  Sir  J.  D,  HOOKER,  K.C.&L   Clobe  '  ct.ictly  taVcs  it^  ;>l:icc  or  cintain.  buch  a  wellarranccd  aut  ef 

8*a    lOii.  6A  i  useful  and  generally  comet  ioformatioa  oo  this  subject." 

MACMILLAN  AND  CO..  LONDON. 
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mm,  MAGMILLAN  AND  GO.'S  NEW  BOOKS. 

THE   ROMANES   LECTURE,  1893. 

EVOLUTION    AND  ETHICS 

By  the  Right  Hon.  T.  H.  HUXLEY,  LLD.,  P.R.S. 

£EJi\G  THE  JiOM^AES  LECTURE  DELIVERED  IN  THE  SHELDONIAN  THEATRE 

AT  OXFORD^  MAY 
tvo.  S««ed.  sr.  net. 

NEW  BOOK  BY  MR.  F.  W.  H.  MYERS. 

SOENGE  m  A  FUTURE  UFE,  AND  OTHER  ESSAYS. 

By  F.  W.  H.  MYERS,  MJ^.  Globe  8«o,5«. 

COKTSKTS: 

I.  SdcOMmd*  taaie  LH^  I  tV,  Teui|ioii  is  Prophet. 

11.  Chailes  Duwte  Md  AguotUcUm.  I  V.  Uod«ra  IVwu  Md  CmuIc  L*w. 


IIL  TbeDiieiiclMiilflatBKf  fflwice.  |  VL  InMpoM,  Sukt  of  Allmy.   la  Mcnoifaitt. 

KEW  BOOK  BY  HISS  MARIANNE  NORTH. 

SOME  FtfRTHEft  RECOLLECTIONS  OF  A  NAPPY  UFL 

By  MARIANNE  NORTH.    Edited  by  her  sisler,  Mrs.  J.  A.  SVIIONOS.    Crown  8vo,  8j.  td.  net. 
7%$ striking meuu  ^ Miu  N^k'i  *  RtalitcH.m,  of  a  !r,ippy  l.ift:  h.a^  mggpud  tkt  iutu  ^  fwrtktr  uttttittu  /nm  htr 

BY  THE  SAME  AUTHOR. 

RECOLLECTIONS  OF  A  HAPPY  LIFE.     Being  the  Autobiography  of 
M  A  K I  ANN  E  NO  K I  H .   Edited  bgr  herjibtcr,  Mm  J.  A.  Stmomw.  With  Portnit*.  Tm  Vok.   Seeand  EcQdoo. 

E»u«  Cr.  8»o.    17/.  iKi. 

SPECTA  TOR. — "  The  record,  as  it  ttaisds,  is  interetling  to  every  doss  of  reader.  Miss  Nortb'i  powers  of  description  are  oot 
confined  to  her  linish  alone,  and  some  of  the  dc^CTipl  ive  work  of  h«r  pen  b  of  a  very  hi^h  merit.  Ste  wrote  always  with  a  clear 
^Docisenes*,  wiih  a  very  full  power  of  expression,  and  with  an  abundance  of  ^uiet  butnoar." 

NATJOSAI.  OBSERVER.— "vno  volames  of  aatobic^raphy  ;  if  noi  the  most  notable,  certainly  the  roost  de'iiehtful  and 
WiafliKtcd  that  have  been  published  for  the  last  ten  years.  .  .  .  It  is  impocsible  to  do  her  justice  by  quotation.  It  must  be 
enough  to  say  that  in  respect  of  several  of  the  regions  she  visited— notably  Borneo  and  the  biU^plaoei  af  ladia— here  i$  the  book 
of  the  period." 

TIMES. — "  A  book  which  will  delight  and  entertain  many  readers." 

CI.OHE. — "  Written  with  much  vivacity  and  henhomit,  and  make.)  agreeable  leading." 

OBSER  VFR.  ~"  Wc  know  of  no  lecent  antobio^nphy  that  provides  such  imerctting  mdiqg." 

/v./// }- c//At'A/c//i.  — "  Thislaabooltwhieh  wiUltire.  .  .  .  The  book  taquUemiqnej  to  review  It  at  all  adcqtuteif 

in  our  c<ilun>n<i  wnuld  be  unpos-itle," 

SCO  J  S  .1/.  I  v.  — "  Her  chapters  nrc  a  continu.Tl  frast  for  the  botanist  anrl  naturalist." 

Dr.  I^:^s  i-  in  the  A'/.VA  7/:  A.\ ///  CE,\  I URY. — 1  think  it  would  be  dl&colt.  perhaps  impossible,  to  find  in  English 
literature' so  bc^tiuiftil  an  au>obi<>};r.ipSy  us  iliis.  To  begin  wilb,  it  ii  the  ooif  a8taUe|>nphj  I  efcr  Nad  of  wbidi  it  can  be  lald 
that  it  errs  on  the  side  of  brevity,  i(  ii  em  at  all," 

NE  ir  /lEV/Em—»  No  fcewt  book  of  tntveta  baa  appnacbed  Hbs  Nartb't  *Raeoll«ctlont  of  a  Happy  LUii'  for  freahae* 
and  duum." 

WILLIAM  GEORGE  WARD  AND  THE  CATHOLIC  REVIVAL 

By  WILFRID  WARD.  8vo.  141; 

BY  THE  SAME  AUTHOR. 

WILLIAM  GEORGE  WARD  AND    THE  OXFORD  MOVEMENT. 

With  a  Portrait.    New  Edition.    With  Additions.    8vo,  14s. 

OI'SEKrEA'.  —  "  The  rciidcr  whose  intcrcbt  in  the  Tractarian  movement  is  not  exhausted  will  find'his  account  in  this  spirited 
noi>OKraph.  lu  that  drama  th«  pirt  pl.iyeii  by  .Mr.  Ward  Has  memorable  and  indeed  unif]ue.  ...  It  is  ihe  great  merit  of 
Itr.  Wilfrid  Ward's  sketch  of  his  liisiir.fjuishcii  father  that  it  in  a  great  extent  reveal'.  t!ic  secret  of  his  potent  pcrsunalny," 

PALL  MALL  GAZETTE. — "  liic  picture  wkch  Mr.  Wilfrid  Ward  draws  of  his  failicr  14,  quite  apait  (roiii  ike  historical 
importance  of  his  relntitin  to  the  Oxford  Movement,  one  of  singular  interest.  Many  thint;-*  uf  which  »e  are  toKi  are  extremely 
entertaining.  .  ,  .  .Ml  the  story  of  his  life  i.i  curiously  interesting,  .-xrid  Mr.  Wilfrid  Wani  hjs  told  it  in  ibc  happiest  w«y." 

I>i'IiJ./.\'  /,'/;  i'JElV.  — "  The  manner  in  whicli  a  gidcd  sun  has  reproduced  the  story  of  a  i^ifted  father's  earlier  c.ucer,  will 
ad<]  much  to  the  reader  k  eiijoymenr.  His  skilful  and  happy  minglinz  of  the  light  and  of  the  serioiu ;  hi*  dear  analyses  of  his 
father's  opinions  and  philosopby)  bit  own  Taloable  and  acbolarlilM-miUM/of  the  revival  in  wUcb  bb  bttbet  Mob  ao  pfomiaaat  a 
shaie — arc  beyond  praise." 

ACA/'EMY.  —  "  This  volume  has  several  sources  of  interest.  Ii  Is  a  tnioe  of  good  alflrin ;  it  ii  a pictm* of  •  Vny  doglltar 
and  lovable  man  ;  it  ia  a  real  contribution  to  the  history  of  ecclesiastical  parties." 

MACMILLAN  AND  CO.,  LONDON. 
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CICADBURY'ScocoaI 


"  The  typical  Cocoa  of  Knglish 
M  an  11  fac  t  u  rc — .  \  bsol  11  tt:  1  v   1 '  u  re . " 

77/<'  Ana/vsi. 


"  Thf.  name  Caoiu'RY  on  any  packet 
of  Cocoa  is  a  Guarantee-  of  I'urity," 

Medical  .  Innna/. 
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(All  RIgbU  ara  RctcnrnL 

NEWTON'S  ELECTRIC  LANTERNS, 

Sin(ile,Daub!«  andTriple.ai  made  for  the  Royal  InKitution  of  Great  Britain 
the  Royal  Dublin  Socieiy.  Oiford  and  Cambridge  L'nivcniliei,  &c. 

NEWTON'S  NEW  PATENT  TRIPLE  ROTATING 
ELECTRIC  LANTERN. 

The  Author  of  "Optical  Projection"  »ays  of  lhi«  Lantern  :— •'The  mo«t 
Complete,  convenieai.  and  powerful  inntrumeni  fortcientific  dcmooitcation 
with  which  I  am  acquainted." 

The  Author  of  "  The  Bujlc  of  the  Lantern  "  laya  :— "The  molt  complete 
Od  perfect  projection  appiratow e\er  deviled." 

ELECTRIC  MICROSCOPES  FOR  PROJECTION. 
OPTICAL  LANTERNS  AND  SLIDES 

or  the  Hifheti  Quality  for  Oil  and  Limelight . 
TwaWe  New  Set>  nf  Acrieuliural  Slidet  for  Technical  Education— Injurious 

Intects,  Botany.  Roots,  Grauea,  Manures,  Live  Stock.  &c. 
ftlm$irmttd  Catalffne  ef  Lanttmt  and  Sfteiat  Affviratutjer  Stitntifit 

Prtjtcthm,  witk  DttaiUii  Lilt  oj  Sli,iti,  <</. 

SCIENTIFIC  AND  PHYSICAL  APPARATUS  OF  EVERY  DESCRIPTION. 

Catahfut,  144 /djrri,  (k/. 

N  E  W  TO  N~4  C  O 7, 

ManufacturinK  Opiiciani  to  the  Queen  and  the  Goverameni , 

B»  SPECIAL  AffOlSTMHNT 

Tothe  Royal  loitltution  of  Great  Bnuioand  the  Science  and  Art 
Deparlmcnt, 
3  FLEET  STREET,  LONDON. 

■'  Tlie  'STAR  '  HIOHOSCOPE  It  a  modwra  marral  at  ita  tow  prioa. 
Tba  laoMi  alona  ara  worm  tho  money."— Ari7/<A  MtdUal Jenmai. 


BROWNING'S 

RACE  OR 
FIELD  GLASSES. 

Illustrated  Catalogues  Post  Frec. 

BROWNING'S 

PHOTOGRAPHIC 
APPARATUS. 

Illustrated  Price  List  for  1893  Post  Free. 

BROWNING'S  MICROSCOPES. 

Illustrated  Price  List  of  New  Patirrns  Post  Free. 

JOHN  BROWNING, 

63,  STRAND,  LONDON,  W.C. 


B.&  J.  BECK,  68  Cornhill,  London,  E.C- 


STANDARD  METEOROLOGICAL  INSTRUMENTS 


NEGRETTI  &  ZAMBRA, 

Opticians  and  Scientific  Instrument  Makers 

To  Her  Migest;  the  Queen, 

HOLBORN  VIADUCT, 
45  CORNHILL,  &  122  REGENT  STREET,  LONDON. 

rilCB  LISTS  FREK  BV  rOST  TO  ALL  rAXTS  Uf  THK  WOXLD. 


Google 
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NOTICE. 

NATURE 

or  JVNB  I,  emuinlaK  the 

INDEX 


VoLvm  XLVIL,  win  form  a  OooaLS  NOMMR. 

Price  On«  Shilling; 
OmCB:~-39  BEDFORD  STREET,  STRAND. 


ROYAL  GEOGRAPHICAL  SOCIETY. 

TW  ANNIVERSARY  MEETING  of  the  s.xitiy,  f  .r  the  tlecuoo  of 
VcHUtm.  Council,  &C-,  will  be  hcM.  bjr  pcrmi'tuon  of  Cluu>c«lk>r  and 
Btiutt,  in  Ih*  Hftll  vi  Um  Uai«wsit]r  of  I>andoa,  Burliiwum  Gaidtns  on 
MONDAY.  MAY  19,  tluat  ».jo  fk.n.  Dnniw  tke  Mcctin«  Iht  Rural 
Mcdilt  mnd  other  AwutU  iDr  the  Kncourageiaeni  of  GMgraphici.  Sctcnc* 
anJ  l>i-i.-  .vff \',  will  be  pr?*n?:i;cJ. 


TECHNICAL  SCHOOL. 


STOCKPORT 

WANTED,  highly  quali  ,  

in(  •object!,  vit. ;— CiMBlicnr.  GmImt,  fhyiialtn  *^  loiMqr.  HmImm 
and  l'ti>-«ogniphy.   ApfUeUHM  U  M  MM  M  tM  udtntcMd  MtlMnr 

R.  J.  BROWN.  PrriMful 


WANTED.— An  Assistant  for  the  Zoological 

~       MBtoT  liM  ladiABiMiuruin,  QUeaua.  Salary  joe  rapaM  pw 
.  riling  Iqr  anMial  iocnowna  of  40  nipiM  Wrnmma,  to  joo 

 m  Btman.  without  quartan  or  any  odwalmtMai.  Appli- 

canta  mtut  be  between  aa  ai»l  iS  yean  of  age,  and'imiM  lie  ihorou  jhly 

tntnecl  /ooloi^istx.  Applicntioiu.  with  C'lpitr^  nf  testimonials  and,  if  any 
onginal  tni-:ii,  to        lubmitlcl  }1  is,  ijECHETAHV  711  iilK 

Taii^TEks  uf  tbt  MiisruiiL.  Iti'.cu'Jiii,;  Ljn  li  1.UCS  rcquitini;  fuitUcr  ui- 
lormatiut  may  apply  lo 

A  I'f  DI-l-R,  K«<..  K-K.S  , 
47  Tlejunter  Road,  the  Iklton*.  I,or.;:.in.  S.W',.  up  till  June  ao,  iSgj. 


UNIVERSITY  COLLEGE  OF  NORTH 
WALES.  BANGOR. 

AORICVLTIIKAI.  DKPARTIIENT. 

An  ASSISTANT  LECTL'RER  in  AGRICULTURE  will  be  Appoinled 
injuite  aejKI,  for  one  year,  at  a  S.^l.iry  of  Utia,    Appliratioov  mnu  be  wni 
'  in  oa  or  bafotc  ItONUAV.  JUNL  11.  tBj„  tu  the  uni:cr>i£neJ,  fram  wh.iin 
HBIOCBBditlalu  u(  Api^.i.tnicra  ..111  I  lii> ir »  ni .ly  h-  tiStaine... 

JOHN  EUWAKU  LLOVl>,  SecreUry  and  Kesiauar. 
CalMn<rfMankWala% 
,  Mwfii  ••9J. 


THE  ELECTRICAL 


GENERAL  ENGINEERING  COLLEGE, 


DIAGRAMS  for  LECTURERS.  ILLUS- 

TRATIONS  for  AUTHORS,  quicUy  and  artSiiioaUy  done.—*'  J.  S.." 
19,  Waldecrave  Road.  Bnghion. 

ALBERT  EDWARD  JAMRACH 

(Ltte  CHARLES  JAMRAOH) 
NATURALIST, 
tte  ST.  GEORGE  STREET  EAST. 


•  To  Collectors  and  Buyers  of  Precious  and 

FiuKy  Stone*.  -  R,  C-  NOCKOI.D,  Piamond  and  Oriental  Stone  Met- 
chant,  t  J  Frith  Street,  Soho,  W.,  hai  a  very  Urge  auortnxni  of  Spect- 
nan  ijloaei,  rat  aitd  uncut.  Pine  CoUecuon  of  Colowcd  DiaiBOoda, 
amlhiliUtn. 


SCHOOL  OP  SCIENCE. 

KHVWERN  HOUSE,  a  PBNYWERN  ROAD,  EARL'S 

COURT.  S.W. 
P»iHCirAL-G.  W  t>K  TUNZELMANN,  aSc.  U.I.E.K. 
TllfCramt — "  TMmzelmannt  London." 
TKe  Complete  Cou^)c^  •|ualify  biudenti  (or  entry  into  Elcclricator  other 
Enffineering  Worln. 

The  Fini  Ycat'i  CourK  i»  arraafcd  lo  qttalify  Stadenti  (sr  anierinc 
Coopar'i  Hill,  iha  Cemrai  Inuitutioa  EagiaiaHag  College,  or  tha  Royal 
SAool  of  Mum*. 

Fortysma  StodaaM  have  entered  tbcw  tnttilotloni  during  the  tau 

three  yeari,  and  two  Eotraticc  SchoUrfchip*  h.ive  ':i.-r:i  ..bt.nncd  ^t  the 
Cenir.il  Inatitution. 

11m  College  i%  provided  with  very  complete  Labu>raturie%  anil  I)>-n.T:,io- 
roocn,  and  alM  with  an  extensive  Geolofpcal  Coltectton  (ur  the  rrc.inunary 
Course*  for  Civil  and  Miitlng  En^inecnnK  Studenlv 
SludaMi  an  ngalifly  a«M  to  the  tglaga^bjjj  MiHng  Eagioean  and 


BARQAINS  POR  SALE. 

FIVE  BIVOCULAR  MICROSCOPE,  largest  size,  bv 

Ki'*>ft,  with  Appitr*itu«  and  Objctivet  from  a  inch  to  Cahuacl*, 

/tc.  One  of  the  finc»i  li-tt  ever  offered,  an  i  e  ;iial  lu  r  f  Cost  ftbOMt 
£,  300.     No  rcA*oDJbie  offer  refuwrd. 

FIRST  CLASS  ASTRONOMICAL  TELESCOPE.  r>. 

itit^h  Dbjoct  GtaM,  3rau  body,  Kinder,  Dayand  Night  l,yepicces  Equa- 

.X<>>  __pivan  away.-jAjig, 


tonally  mouatad  «a  Tripod.  Fries 
Hmnm.  fktmum  Hmm,  la 


TO  SCIENCE  LECTURERS. 

See  Mr.  HUGHES'S  PATENT  COMBINATION  OPTICAL  LAN- 
TtKN,  uaad  bf  late  W.  Lant  CA«raNTHii,  Esq.,  Prof.  Foaaaa. 
New  Tripti  MMlnwted  (or  U.  J.  Mau>ih,  Emi.  New  Oxvhy<li«> 
gas  MioMMp*,  OfBod  Kaaulu.  Docwra  Triple,  Friie  Modal,  Uigltaai 
MMfd.  SmBadMlha  Rojral  Pblytaehaie  InMiiution,  Dr.  H.  GaATTM 
OmitMasi,  Madaaa  Adclima  Patti,  Ac.,  Ac.   Patent  Panpliagoa  LaaMra 

f[!veji  11  feet  Picture,  £1  ia>.  Science  I.<ctnre  Scti.  Cheapest  aitd  Beat 
n  the  World.  Elaborairiy  lllntiriicd  Catalagiie  300  pagei,  ij. ;  Poetage. 
id.  Sflulkrdo~W,  Paoiphlcu  Free— HUCUES,  SrcctAUST,  Biewatet 
Ho«aa.g>  MorlHNr  Rm4.  KtngilMd,  M. 


WIM8HUR8T 

MACHINES. 

With  Glaia  Platct,  all  (iMt, ilouble  and  multiple 
also  with  Ebooite  Cyliadcr*  with  and  wUhoat 
('•last  Ciuea.  Baitenea,  galvanic  and  aaadical. 
Telaphoiiet,  Galvaaoiaetari,  pocket,  leclaf«Habl« 
and  laboratory.  School  Appaiains  of  avary  de 
scriptioa. 

Lmbb  Catalocui,  Finii  Edition,  Royml  •«•, 
•44  tp.  |eolllaMraiioa«,PaMffaa,^. 

KING,  MENDHAM  A  Go„ 

Wettem  Electrical  Works,  Bristol. 

London  Address:  12  FKNCHUKCH  STREliT,  E.C. 
(W.  B.ALLISON,  AGaHT.)  EsTADLiSHeu  iS;<>. 


When  thU  Ink  Is  usad  writlns 


Mil 


M..ls..ftl«.t 

On  k««hHiMdia  London,  ibroagh  Messrs.  Bakclav  &  Sam, 
SUMI;  W.  JtoarAlllM.  Old  change:  K.  NaWBBBV  A  Smn 
Snaat;  and  10  ballad  of  all  StattoncT*. 

BCWLCY  &  DRAPER  (Limited),  Dublin. 

COLLECTIONS  OF  MINERALS, 
ROOKS,  OR  FOSSILS, 

For  the  Uaa  of  Snidcoit.  Science  Teacners,  Proepectoea,  Aa,  aad  to 
illustrate  the  leadinic  I'eit.buuks,  in  Boaat,  withTiaj*. 

•e loa.ed.;  loo  do.,ais.i  eoo««.»4a*. 

Hiw  rHu  tM  ^  Mi»tr«h,  K»<k$,  mnd  Stmlftr^Mrmt  4M« 
tfetttiU  PMtFrtt. 

ROCKSBCTtOWSfor  iba  MICROSCOPBfNa  u.W.aa«k,»aat  Fm 
CATMOoaa*  OaATU. 

CABtMSn,  OIsABMAmO  RfW^TRAW,  HAMMtBS.  Ac. 


THOMAS  Da  RUSSELL, 

78  NEWGATE  STREET,  LONDOlt,  E.C 
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CONCHOLOGY. 


THE  CRY    OF  THE    CHILDREN.— An 

•Ruy  00  EdBurionbjr  A  Ffm  L,»ncc,  Author  of  "On  Ibe  OrgaaiMlirn 
«f  Science  "  "  Smartly,  almott  cynicatlv,  whtlen.  Allcdnraiioiulidt 
to  «lly  nothing  of  parentO  uu^tht  to  rvad  it  '*  iSftrnt-f  Conify,  PftMr 
Conn,  ji  '  /  n-t  (pe.t  free).    WILLIAMS  &  NORCA  I  E  LiHldMi. 


J 


Opiti>uti»mtm 


minMit. 
LSailh. 

HELIX  FULTOM. 

CnLt«CTK)>>  AWt>  SI-ICIIIIINI  BOL'CHT. 

loLi.KurioKS   rom   MuseUMs    f«om  to  ^£300, 

KXCHANCKI  MADK  FOR  srKCIES  NOT  IH  ITOCk'. 

GLASS-TOPPED  BOXES.  CARD  TRAYS.  &a 

HUGH  FULTON  (Conchologist), 
816  KING'S  BOAD.  LOMOOir.  S.W. 


BOOKS  WANTED. 

LONDON.  EDINBURGH.  AND  DUBLIN  PHILO- 

SUPHICAL  jOUKNAL.    i^t  Sttit^,  6&voU..  it^S-iM.   md  8vi*s. 

11  voii.,  i8a;-^i;  ^''.l  Seiw-i.  ^7  vol*..  ifaji-siQ  ;  4th  Scricsi  y>  voh, 

ANNALEN  d.  PHYSIK  u.  CHEMIE.  HLKSO. 
ANNALEN  d.   PHYSIK   u.    CHEMIE.    Xrue  K<Ly, 

GEORGE  GREEN  S  MATHEMATICAL  PAPERS. 

Kil.  Ftrrtr*. 

GRAHAM'S   CHBMICAI.  AND  PHYSICAL  RE- 
SEARCHES. 


ZOOLOGICAL  STUDY.  :macmS5i^IJl|0WES, 


Thr  IF.RSFV  F.IOLor-.ICAL  STATION  i>  now  OPI- S  M  WoHie'n. 
Flacik  W'orker  has  ^ule  um?  uf  Comturtmenc.  wuh  t*as  and  IValir  Sopply. 
u*c  of  Uoais,  Tow-net..  DrcJge*.  Re-agcnt«,  Library,  X..-. 

TarilT,  ptrWMkAr  FirM  F  rtniitii. 

,.     1  't  'i-'  ,,  Second  Fnrtnlihl. 

..  ThereaflCT. 

Circular  of  the  Station  KcguUtioo*  ud  AiltraiitBEti  M  Applicmlton. 

Un  i  ubicJIydMplMMSNttMid  aMiiMivlMaUe  RctMfch  LaberaHry 

in  I'l-iiairi- 

Ii>  th«  Ai^uKriuni  TukitlNi*  ar*  nnw  breeding  Ifj/Jr-ulimM.  ffuivott*, 
l,u(*rm»rM.  Cr*itg*m,  aad  PmlmmtH,  /mmdmt,  P»liHHrn;  A^ti»,  Dtrit, 
MMl  CMtDMtm*. 

Tlw  Lktenil  ta  tmt  of  the  Sladaa  h  inmenw  tn  am  and  eatreimly 
ridi.   

SIHEL  &  HORHELL,  Biological  Laboratory.  Jersey. 

JAMES  R.  GREGORY, 
Mineralogist  and  Geologist, 

SPECIAL  AND  TYPICAL  COLLECTIONS  for  Siudenti, 

F.VERY  REQinSITB  FOR  PRACTICAL  WORK,  abo 
MuMQB  FiUiach  Cun,  aad  all  Matcilab  for  Dbplayi  te.,  of 
SpedaaBi. 

COLLECTIONS  OF  MINBRALS,  FOSSIL&  ROCKS. 
NATURAL  CRYSTALS  OF  MINERALS,  to  illatrate^ 

Klementary  Work?.     All  prcally  improved. 

NEW  LISTS  NOW  READY. 

And  laay  (w  had  »  Ml       on  ajipUcMlM  W  th«  R«|Mlilonr  and  MaMm, 

SS  l.OTTE  sr..  FITMIOY  SQUARE.  LONDON 

F.  H.  BUTLER,  M.A.  Oxon..Aa«OG.R.8.Miiia«. 

MATVBAb  WETORT  AOBIIOT, 

158  BROMPTON    ROAD,  LONDON. 

Sealer  in  Rocks,  Minerals,  Fossils,  and  other  Objecta 
of  Scientific  Interest. 

Coikciioniof  Rock*.  Mintral*,  Fouil*,  or  Recent  ShelU  fmnislwd  hi 
accHdaM*  with  apicial  re<|uirejDcni«.  School  Cotucnsm  of  Stdl. 
memary  and  Tcnceua  Rock  >,  )  $  <pe<:imei»  of  fair  aire  ht  caa*  with  dieidena. 

toi.  Kabtil^  ard  olhercl'icf^  for  Hioloirical  Study  .upplied.  Card  Trayr 
and  0  a^v-tof  pfd  Boaesol  ;"i;v  r';  ii:iTeci  dimr-niicn*  mode  promptly  to  order. 
Scciioni  of  SnelU  and  general  Lapidary's  Work  cacfMrd.  Micra  Rock- 
Slide*  acw  to  atocb .— ScUMan  Stoaliia-SyeaiM,  tfrnwaft  DoMm. 
Roaley;  Porphyiltic  FiuhaMaa,  BrisD  ShiaM:  and  SaaMha  Tiaehyi*, 

Oleichcnfi^-re 

"living  specimens  for" 
the  microscope. 

VoWof  slobator,  Stenror  c>Tni!eii«.  Sr^nrl'la  Auviattli^,  Klii^(.u!aria 
curiKio,  Mclirrrta  rinjrnt,  Notr<p«  lir.-ichionai.  flumatclla  repeal,  and  other 

b<auiifal  object*  uf  P.jnJ  Life ;  *Im  Amaba.  Uydn.  Sj^rannii  aad 
other  txpe>  for  Studcnu.  Specifaaa  Tab*,  frilh  UMwIag  and 
Daoripuaa,  Oaa  SJiiUing,  PtMl  Fraa. 

T.  B.  BOLTON, 
FARLEY  ROAD,  MALVERN  LINK. 


j'Awc/-:  oxr.  shilling  net. 

NATURAL  SCIENCE. 

A  Monthly  Review  of  Scientific  Progress. 

CONTENTS  for  AO.  16.  /f.VE  1893. 

NOTES  AMD  COMMBNTS. 

L-FLOWtRS  IN  THK  OUIANA  FOREST. 

J/>'.iFs  R.  i  WAV,  K  L.S 
11.— BIOLOGICAL  THtORltS.    No.  V.  " 
C.  HEaauiT  Hkkst.  Ph.D 
III— NAUELI'S  EXPEKIMENI'S  OK  UVINO  CELLS. 

AKKia  LoaaAiH  Smith. 
IV.-SOM  t  EXTIMCT  itHAKRS  Ain»  GANOID  FISHES. 

A.  SxiTH  wooowAau.  lr.US. 
V.-NOTES  ON  WAKMNO  AKO  rROTECTIVE  COLOUR 
IN  LKPIItOPTEHOUS  LARVA 
Lilian  I.  (•iiui.t>. 
VL-CANNI KALIS M  AMONG  INSECTS. 
C«aL  Bkkg.  Fh.U. 
VII.-THE  CLASSIFICATION  OF  ARACHNIDS. 
Cloaca  H.  CAarSKTan,  li.Sc. 
VIIL— THE  GRKAT  BARKIFK  RFF.P  RP  AUSTRALIA:  A 
RK  \  lEW. 

Nt.n»  ur  l/MVK«MTIK*,  MUIEVNS  AX1>  S'  CIETIIV 

OatTVAav-K^aMWMiiWHca— lann  amp  Titl»Pmw  to  Vm.  II. 

London  amd  New  Yokic:  .macmillaN  &  CO. 
Emtorial  Offices  : 
S  JOHN  STREET.  BEDFORD  ROW.  W.C. 

NOTICE.— AdMrtiitmtmH  and  tmsimm  Utttrt  Jvr 
Natvrb  AhM  it  tuUnutd  t»  tkt  PmNttktnj 
Edtttriat  cammtmUatimu  tf  tkt  EiiUr*  TXd 
ttUgraphic  aHnu  9/  Natvrb  it  "Phusis 

London." 

SUBSCRIPTIONS  TO  <«NATURB." 

Yaatly   I  So 

Half-yaarly   O  14  < 

Qoaiterljr   o  y6 

To  ALL  Placis  Abroad  I — 

Yearly.  ..IIO  6 

Half-yearly  O  11  • 

QaarMrly  o  S  o 

CHARGES  FOR  ADVERTISEMENTS. 

Three  Lines  in  Column   O   a  6 

Per  Line  after   DO  9 

One  Kif;)uh  ^^^^;c.  or  Quarter  Column  .  O  iS  6 

Quarter  I'.-vge,  or  Hall  a  Column   ...  I  15  o 

H.1I I  a  ['age,  or  a  Column   3    5  o 

Whole  Page   660 

itKUf  Onkn  figmU*  t»  MdCMJLLAN  CO, 

OFFICE;  S9  BiDFORV  Strsbt,  StariiI),  W.C. 
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BEETLES.  BUTTERFLIES.  KOim,  Ud  OtlMr  ZH- 

SECTS.   \^  nil  1.-  C  loured  Plalti. 
*'  It  I'.  »iin.lnl)lc  in  rL\^ty  way,  and  many  a  Ixty  whohMMtmhW  M 
to  natural  hitiory  inii;h(  well  b«  won  over  tolhU  CueinMia(«llldyby|Macini: 
at  tkl4  liitk  work,  'fhcra  U  ckar  claniAcaiion.  •setllMK  amagMncai,  goxl 
■oniMe  MMhUw,  asd  bomtiful  illmmdoiM.'  'St  Imlmmttr. 

CASSEIX  ft  COMPANY.  LiuiTEn.  LudgaM  HID.  LesdoD. 

WORKS  JIV  SIR  ROllKRT  BALL.  F.R  S. 
  New  and  Rrvit«d  Kdiiion,  rompl»»<i_in  Oiw  Vol.,  12*.  6d. 

THE  ST0R7  OF  THE  HEAVBH8.  By  Sir  Robbrt 

STAWELL  BALU  LL.D  .  F.ILS.,  P.K.A.S.   Pullr  IHuMtaHd «ilh 

Coluured  Platet  and  Wnod  EngrMiMk 
The  Mkrn^um  says:—"  li«  cumUMUMI af acicntiiic aecanejrvfllllueld 
amuiKcmcni  andailraciirF  «>yle.  W»A\  ut  le  aaiicivai«  for  U  lUt  htillUm 
iucciMwliiehttyadoiibu  j;>  merits " 


Tl>tra  Ldiliun,  Pric«6a. 


STAR-LAH'I).  neing  lalks  with  YooBg  Pwde  about 

\Vonder<  of  the  Hcaven<.    By  Sr  K08ERT  STAWELl,  BA 


F.R.S.   Fully  Illwltated 


ihe 

BALL. 


Tka  Rwhl  Hon.  W.  E.  Oukoroxa  writo: 
iac  jmir  maiaoM*  and  dcU(btful  'Star. Land.'  and  am  happy  to  b<  in  a 


t  have  i>ow  lini»Sr.i  rfad- 


MBia  cBioUad  I 

CASSEU.  ft  COUPANY,  LiMiTiCDb  Lodm*  Hill.  UmmIm. 


Now  Rcidjr,  in  s  Volt^  rojal  Svo,  ctotb*  i^t 

THE  STEAM-ENaiNE : 

A  TREATISE  ON  STEAM>ENGIN£S  AND  BOILERS. 

Comprisin;;  tVio  I'rinc'pIc->  »nd  Practice  of  the  Conbustion  nf 
Fuel,  the  Economical  ( .iTi'.T.Ti  m  or  Steam,  the  Comtruction  of 
StOUn  Boilers  ;  and  the  I'rinjiples,  i 'Dnilruction,  and  Perform- 
ance of  Steam- Eagioet — Stationary,  Portable,  LocomoUva,  and 
Harin^  ennplificd  in  Esfinca  and  Bollen  of  Recent  Date. 


DANIEL  KIN  NEAR  CLARK, 
M.In»t.C.E.,  M.I.M.E. 
niastrated  bf  above  aeoo  Figam  in  tbe  Text,  and  a  Series  of 

Folding  Platc5  drnsvn  to  Scale. 
"One  of  the  most  c jmpreliciiMve  Ire.i'.ise*  on  the  Sleani- 
Engine  puWiihed." — /  .»//. 

"  The  best  text-book  oa  the  steam-engine  and  boiler  yet  pub. 
IbhatL"— AWiirv. 

LwdoB  I  BLACKIE  A  SON,  LlxtTEO^  Old  Biiley. 
N0J^£A2J^ 

A  New  Rafennei  Woik  afgfcit  iwniea  lo  OraUliolagwal  Smdcalf. 
Th*  EJltlom  ItmlM  H  fa  Small  miut  no  I^rgt  Paftr  n/^i, 

ANALYTICAL  INDEX 

TO  TIIK 

COMPLETE  SERIES 

GOULD'S  ORNITHOLOGICAL  WORKS. 

R.  HOWDLER  SHARPE,  LL.D.,  F.Z.S.,  &c  ,  &c., 
iiHi-AHTMesr  «r  tuoijouv,  naiTUH  mu«kum. 
{fiftKhjm  Mr.  i.ju'.J  i  If  rki  vHrt  {»m^ttd  a/ttr  hii  dtaik.  ) 
.rAIHIMO 

Hwit  17,000  Crost  ReUreimt  to  all  (A«  4p«o/e*  tl^nd  in 

K IIQQRANI6AL  MEMOIR  AND  PORTRAIT  OF  THE  EMINEMT 

ORNITHOLOCIST. 

AND  A  BIBLIOGRAPHY. 

OM*ehMl«^pLt«».ci«(h.tap«d|c«Kilti|Hice/t  iSr.  aal. 

LARGE  PAPER  COPIES,  Iinpl.  4«>-.  Half-moroceo.  top  edje.  jilt. 
Price  jC4  4J.  ntt. 

FfoipaetH*  QO  AppUcatioa.  AIm  full  Ueicriptivc  Caulogu*  of  Mr.  Could'* 


Jtui  Publishtd,  in  Dtmy  %vo,  Clotk,  450  pages,  and 
Illustrated  with  263  Fi^urts.   Prtee  xZt.  net. 

ZOOLOGY  OF  THE  INVERTEBRATA : 

A  TEXT-BOOK  FOR  STUDENTS. 

BY 

ARTHUR  E.  SHIPLEY,  M.A., 

ffeuow  AMo  AtlisTAifT  TvToe  or  CNaiar^a  Collcgb.  akb 
DswoioraATOR     CowAaarivs  ANATattv  m  tmb  tTxivaMiTV  e» 
CuiaaiDea. 


fmti  PubU.heJ,  in  P,\rt  Svn,  Cloth,  532 

containing  7  Plioiogt  aphic  Illustrations. 
Price  %ts>  M. 


mm  OF  ASIROMOMI  DURING  Ifi£ 
HINETEENTH  CEHTORT. 

BY 

AGNES  M.  GLERKE. 

Third  Edition,  Rwind  Md  Balarged. 


HEltRV  SOTHBRAN  ft  CO..  37  Piecadifly.aad  M»Slnad.  Loadoa. 


/m  Qmirt^t  CMh.  Priet  its.  M. 

ZOOLOGICAL  ARTICLES 

Contributed  to  th«  "Eneyclepadia  BriUinniau" 

•nv 

E.  RAY  LANKESTER, 
U.A,  LL.D.,  P.R.S.,  Liiucaa  Paomioa  ta  Twa  VmvsatiTV  nr 

OSfOBD. 

7b  wkkk  art  eMtd  Kndrtd  artkks  fy 

W.   JOHNSON  SOLL.VS,   LL.D  F.R.S., 

I'rc■^c^^u^  of  (.  Wolofiy  in  Trinity  College  Dublin 

LtinVIG   yoN   GRAFF,  Ph.D., 

ProfcMor  of  ZtqIjicv  ii  ihe  fnivcrsliy  of  Grai.  Aoklria. 

A.   A.   W.    HLBKECHT.   Ph.D..  LL.D., 

Fntalor  of  /uoluKy  in  the  L'nircnlty  of  Uin 

A.  G.  UOURNK,  D.Sc, 
ProfoK>r  of  Biology  in  the  Pmidcncy  ColliM,  ] 

\V.  A.  HERD.MAN,  D.Sc 
PialnMr  «f  Naliual  Himary  ia  llw  Uaivaniiy  Collefrk  Uvafpaol. 


OR. 


MUSCLE  AND  NERVE. 


BY 


JOHN   GRAY  M'KENDRICK, 

M  P  ,  !.L.D  ,  F.R.S.,  F.R.C.P.F., 
Faorntos  of  PHV«toi.oGV  tx  th*  Uxivuiiitt  07  CtAfCOar. 


Loxdoh:  ADAM  and  CHARLES  BLACK. 
SOHO  SQUARE,  W. 
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DIARY  OF  SOCIBTIBS. 

LONDOII. 

THURSDAY,  Mav  >t. 

Im«TITVTION  or  Electsical  ENOiHaiRS.  at  L— On  lh«  Pravrniion  and 
Contn-itof  Srorfelng;  Coaiinuoui  CurrcM  DyiMOiM  wiibottt  Wlndinc  00  ' 
the  Fi«M  Magncr<;   and  Cnnilant  PrctMUra  llyMUIIM  wilhowt  StflCt  ' 

Win  Jin;  :  W.  B.  Sayeis.  (Otcciuuoii.) 

R<^vAt.  I.NiTiTirriov,  at  |>— »H< 0«ini«|ililc>l Dlnrthwka  af  BMi:  Dr. 

K.  tiowdler  Sharpe. 

FRIDAY,  May  r  . 

Physical  S'lCiaTV,  at  j.— Di«cutsi<mup(mDr.  Lodfe't  Paper,  ih«  Founda- 
(ioa<  of  Dynamics.— A  New  PkolgnHlirt  A>  K  TiMMr.— NMt«  M  < 
PhatoiMtry  :  S  P.  TliampMn,  rit.S.^«liiWtiM«(«VibnHiaB  Bat:  I 

C.  .1.  Woodward. 

RorAL  iHvriT'rTtos.  at  9  — The  IimcbMl!**  heollf  M  itt  Rttadoil  lo 
itn  Oraow:  Hwbert  Hcerbahni  Tree. 


SATURDAY,  Mav 
«t  ).~r^*<r.  a^Liyic  CaaaJy  by  Baits  an4  Vardi 


RovALlmTiTttTaMti  •tjt'^llwWaurioiCHiVBigat  B>  L>  S.  Hafitavb. 

WBDNKSDAY,  Mat  11. 
lUiriMi  AVTaoNOiiiCAL  Amociation.— il««r  to  MGWt  Accaney in  Auro- 

MMBiMi  Ois«W  m4  SMldllag:  N.  E.  Gre«D. 
London  UNi«n«TV  Bxtchsion  Pitn  o^iHicALSocirrv,  at  S  (place  to 

btlbiad),— Fn£  Jamtt  t  The  >ry  of  he  SHf:  Mii»  CillihNd. 

THURSDAY,  Jin«  i. 

ROVAL  SOCIKTY,  At  4.  JO. 

LlltKBAW  Socurrv,  at  8  —Ob  Polvnewan  Plants  ollected  by  J.  J.  Liatcr  : 
W.  a  HeiMley.  P.K.S  — On  the  Aoaiomy  of  a  New  Plant-  Melaatv 
aueiat  or  GcaWUIiatxx,  Genus  Novum  '.  Miu  A  Lorrani  Snutk— Ob> 
Mr«MiaWMtlNT*B>I>erBtur«  of  Tree*  made  in  tloulder,  C'ol«imdo:  Or. 

Baor. 

CMaMiCM  S''iri«T».atB  — AiaComponndjoftfi-:  '>rilia  <5«rie«  :  Prof  Mel- 
do!.!.  ^  .K  S,  F-  M.  Hawlcin*,  anj  K.  B.  I'-url*  -  -  l  i  e  Kluuresccine  of 
Campharic  Anhyd/idc ;  Ur,  CoUic— Th«  Aclian  of  l'ho«pbor>c  Chloride 
:  J.  K.  Kanh  and  J.  A,  Gafdatr.— 11w  CwnyotitiaN  of  jMa 


ll«r«t.|«»TtT»Timr,  at  i.^TIm  GaagiapMcri  DiwShntai  «f  Binia:  Or. 
KtSviHltrShBrpa. 

FRIDAY,  June  J. 

RovAL  Imstitvtiok,  at  a.— Study  of  Fluid  Matioia  by  Meant  of  CoJouicd 
Band*:  hat  Uabocm  RajriNM*,  F.R.S. 

SATURDAY,  Ti  ; 
RoVAL  iN^TiTtJTiox,  at  3. — KaUlaH  — a  Lyric  Comedy  by  Ojilo  and  Verdi 

<Miii  Miukal  llhiMfaitiMN) :  Or.  A.  C.  i<aclt«iiri«. 

Now  RMdy,  PraAndj  Illutratcd,  Price  It.  6d, 

PEDDIES 

UNIVERSITY  MANUAL  OF 

PHYSICa 

Loodoat  BuUiiiw^TindKll,  ftCoc,  Xing  Wllliaai  Stocct,  SUMd 


SCIENCE  INSTRUMENTS. 


An  Illuslrated.  Priced,  and  Descriptive  Calalogne  of  the  Inttru- 
oMiMs  «f  Science  which  are  used  in  teaching  and  demoottntiDg 
eveiy  ImiMli  of  Thyrfeal  ScSenee,  at  well  at  «r  the  IntntneoU 

which  are  used  in  Original  Ke>.earch  anil  in  the  .ippIicatiOM  of 

Science  to  Technical  Indastries  and  Pursuits. 
PRICE  TO  HON^CUSTOMERS,  U.  6d.  POST  FREE. 


ReVAfc  BOTANK 

RoTAL  iNtnnmoiit 
(with 


MONDA  Y,  Mat  10. 

AaiSTOraUAit  Soctarr,  at      Sympotlam— la  Hwaan  Law  the  BaUi  of 
MoMfiiy    Maaliiy  of  HvaiMi  Law  ;  fniL  J.  BMasb. 

TUESDA  y.  M  av  . 

IxsTtratiOtt  or  C'VIL  Emoimkers.  at '  :  —Annual  Geticfal  Mcetioc  of  | 
Corporal*  Moatcn  aafar.— Rapan  «f  Conadk— Kltciiaa  af  CMmcH  aad  1 
AMdi«aatfarEaiulagy««*>  I 


BRADY  &  MARTIN, 

NORTHUMBERLAND  ROAD  &  22  fflOSLEY  STBEET. 
NewcMtlMn-Tyn*. 

PASTXSXS— 

N.  H.  MARTIN.  C.  K.  BTVART.B.$e.,  H.  tPAKGO.  A.8&t  P.lJC. 

Instrament  Company,  Osmbridg*. 

AddcMtnli  eeinmoiilcntioiin  "InstxvnnaiCoBipRBjv 
Cwnbridg*." 

Price  Liat  of  Scientific  Instrumenta,  aent  poatfree. 
(Uaatratad  Deacripiive  Liat  aent  on  receipt  of  la.  0d, 

The  Cambridge  Seiantite  lattrament  Company, 
 at.  Tihy«  R^WeCnmbfidf  •  

Mathrm:it*Feal  Instrament  MaB'if.ictiirrr  to  i{,M   OovemrnrnK  ("."".liIc: 
I odia,  ScteiKC and    : '  : 1 1 t <. 

Kathatutlcal,  l>r*wlnK,   *atl  Surreylne  Inatrnmeats 
Of  erery  daacrlptloik. 

Of  the  Higheat  Quality  and  Kinish,  at  the  moKl  Moderate  Pricei. 
niiiilraltii  Priit  Lift  Pait  Frtt. 

W.  F.  S.  obtained  the  only  Medal  in  the  Great  F.xhtintion  of  i8£a  for 
Biccllencc  of  ConMruclion  of  Mathcnutical  ImtrunicnK.  aad  liM  only 
Gold  MaoAL  in  the  Inicmational  Inventionn  Kahibition  iNifiwHaiha* 
aatiial  Woik.  SUvar  Medal.  Arclui«M'  EatiibilMm,  1(16. 

Addnac-ORKAT  TUBWSTILB,  HOLBORW.  lOllDOK,  W.C. 

REYNOLDS  AND  BRANSON'S 

NEW  CATALOGUE 

fit 

Gheniical  and  Physical  Apparatus, 
Pure  Gbemicals  and  Reagents. 

NINTH  EOrriON,  j2o  PAGES.  716  ILLUSTRATIONS. 

Containa  Prof.  SHtTHtlx's  Flame  Separator,  as  exhiWted  at 

the  Soirh  of  the  Royal  Society  ;  Lecture  Apparatus  ri^  ili  cribed 
in  "  Newth'i  Chemical  Lecture  Experiateots'' ;  and  many 
other  near  lutnments  used  in  Reseaichi,  for  tcchitod  or 

reaching  purposes. 

PoHi  Free  to  Customers,  and  Professors  oi 
Science,  Ac. 

14  COMMERCIAL  ST.,  LEEDS. 


NEW  WORK  BY  PROFESSOR  MILNBS  MARSHALL. 
[  I       tit,  with  numeroui  IlluairatioDi,  tvo,  si/. 


VERTEBRATE  EMBRYOLOGY.    A  Textbook  for  Students  and  Practitioners.    By  A. 

MILNF.S  MARSHALL,  M.I>.,  l>.Sc  ,  M.A.,  F.R.8w,  MawaT  in  ika  Victoria  Uaifariily;  Bayar  Pfafesiar  af  Zoology  a  Owaaa  Uellcfa 
lala  reltow  <rf  St.  Joha't  CMltgv,  Cambridge.  

London:  SMITH,  LLDEK,  i:  CO.,  IS  Waterloo  Place. 
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MESSRS.  MAGMILUN  AND  CO.'S  NEW  BOOKS. 

NATURAL  SELECTION  AND  SPIRITUAL  FREEDOM.       Joseph  Johh  Murphv. 

Aathar«r'*lliibiluidlitt«l]ieence,"  and  ••The  Seioilific  Biidt  (rf Faith."  Glohe8*o.  5s. 

NF.W  !!f)()K  KV  MISS  MAKIANNK  NORTH. 

SOME  FURTHER  RECOLLECTiONS  OF  A  HAPPlf  UFL    By  Marianne  NoKrn. 

Edited  by  her  fiiMr,  Mn.  J,  A.  Syikkuis.  Ciowa  8«h  Bf.  <dL  net. 
T^ttrMt^metta  ^Afitt  Htr^M  *  RtnUtOiMtt  tf  «  if*iff  i4f*t  *ta  tiWilii  tkt  ium  tf  fmrtkir  tdtOiMs  /tram  her 

DAtLY  r/UPOAVCZjr.— •*W«iWlbtMdiiHipriiedtf  thepopdefi^of  the  pneeit  Totnne  doet not  rival  tbaK  of  il» 

pfedeovPtc^  " 

GLASGOW  JiS/tALD.—**The  whole  book  ii  nnta  deli^  ctetyoH wlwcam  Car  froili  aad  bieeij  uwd-writiiiKi  wfakb 
H  mimtcly  daeilptlire  wiihoat  being  tireiome." 

I3Y  THE  SAMF.  AUTHOR. 

RECOLLECTIONS  OF  A    HAPPY  LIFE.     Being  the  Autobiography  of 

MARIANN'E  NORTH.    Edited  by  her  &i»tei,  Mrs.  J.  A.  Symonds.    With  Portraits.    Two  Vols.    Second  Edition. 
Exirft  Cr.  8w>.    17X.  n<"i. 

Dr.  jBssup  in  ihs  J/f.VETEEXrJI  CENTU/CV.—"!  think  it  would  be  dimcalt,  perhaps  impouible,  to  find  in  EogUA 
UMntun  ■«  btnniifia  m  mtobioKraphy  m  thii.  T»  bcfia  with,  it  it  the  odj  aotofaioctsphiy  I  ever  nad  of  which  it  can  be  anid 
that  tt  em  on  the  side  of  brevity,  if  it  ern  at  all." 

WILLIAM  KITCHEN  PARKER,  F.R.S.  A  SHORT  MEMOIR 

BjpT.  JEFFERYPARK£i<,B.Sc..F.li.S.,  ProieaiororH.oiu^yiatheUnivefrityofOtaKOtNewZeaUnd.   Crown  8vo     41.  acu 

GLASQOVr  HERALD.—**  TUi  book  ii  ea  hMercitUiit;  rccoid  of  •  lifit  devoted  to  ideiioe»  and  the  HuoTj  of  a  good  fzeaadoe 
nan." 

SPEAKER.—**  Mr.  Jeflery  Parkcr't  modeet,  coave.  and  ablj  written  nMnnr>P*i  «>  bi>  ^1^1  the  late  Hanteriaa  Profcaaor 
of  Anatomy  in  1  he  College  of  .Surgeons,  gitrck  a  vtrid  aad  at  the  tane  time  a  jait  picture  of  a  awa  wlio  led  •  Iwantifal  life»  aod  did 
an  inportani  work  in  his  own  depanment  of  leieBUAe  icacank" 

MANCHESTER  GUARDIAN.-'"  It  n  well  written*  eod  in  niany  lespecls  nigibt  aerve  aa  a  OMdel  to  nMire  pretcntiowa 
woriia  of  the  aane  ciaai." 

SKcnXD  EDITION,  THOROUGHLY  REVISED. 

A  SHORT  ACCOUNT  of  the  HISTORY  OF  MATHEMATICS 

By  WALTER  W«  ROUSE  BALL,  I dluw \\\A  Assistant  Tutor  of  Trini  y  College,  Cambria^  andof  the  loner  Temple,  Banieter 

M.  Law.    .Second  Edition.    Cro«n  8yo.    10;.  net. 

SATUKDM  y  A' !  I'/EIV. — " This  excellent  summary  of  the  history  of  mathematics  .supplies  a  want  which  has  long  beeo 
ffli  in  (hi^  rfiunuv.    'Wmi  rvtri-iiicly  riifRcult  question  how  far  mich  a  work  --hould  be  tccbiucal  Has  been  solved  with  great  tact.** 

I  x/ 1  >/: I '  M.-u;.-t/,i'\J:.—"'VW\s  IS  a  most  ioteresting  iHiok,  nui  only  for  tbow  wlM  are  mathcmaudaas,  bat  Jbf  the  am^ 
larger  circle  of  those  who  catc  to  trace  the  course  uf  p;enernl  ^ciciiiiiic  progress."  • 

BY  ITIK  .SA.MF.  AUTHOR 

 MATHEMATICAL    RECREATIONS  AND   PROBLEMS   OF  PAST 

AND  PRESENT  TIMES.  CiowaSvft  7/.  net. 

A  POPUUR  TREATISE  ON  THE  WINDS. 

Comprising  the  General  Motions  of  the  Atinosphere,  Monsoons,  Cyclones,  Tornadoes, 

Waterspouts,  Hailstorms,  &c.,  &c. 

By   WILLIAM    FERRF.L.   M.A.,  Ph.D., 
Late  Profeiior  nad  Aniitant  in  the  Signal  Seivn-c,  .Member  ol  the  Naiioml  AcaJe  ny  of  Scicofieit  and  of  Other  Home  and 

Foreign  Scientific  Societies.    Second  Edition.    Svo.     17^.  net. 

THE   SOIL   IN   RELATION   TO  HEALTH. 

By  HENKY  A.  MILRS,  of  the  Natural  History  Depaitment  of  the  Bntish  Museum, 
and  ROGER  UROSSKEY,  M.A.,  D.P.H.,  Fellaw  of  the  British  Ittatitttteof  Pablie  HealA.  Croini  Svo,  3^.  </. 
<;/    \<;on'  HEkAl.n.—"  We  have  not  for  a  long  time  lead  any  work  on  pablie health  BMre  thocoughly  aatUaeloiy  thu 

this  little  book.  .  .  .  We  have  noihtrj;  hut  praise  for  it. 

LANCET.-  ■'  It  M  iiM  t;r>:iii)  tauluce  to  the  pragroB  of  aolwr  aad  national  laailaiy  icfbra  If  the  talofmatiao  conlahied  it 
this  volume  bevame  part  o)  an  ordinary  education. 

MACMILLAN  AND  CO..  LONDON. 
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MESSRS.  MACMILLAN  &  CO-'S  LIST. 

NEW  BOOKS. 

SECOND  BDmOW,  THOROUGHLY  REVISED. 

A  SHORT  ACCOUNT  of  the  HISTORY  OF  MATHEMATICS 

l;y  WALTER  W.  ROUSK  BAI-U 
Fellow  and  As>istaat  Tutor  of  Trinity  College,  Cambridge,  and  of  the  loner  Temple,  Barrister  at  Law.    Second  Edition. 

Crown  8vo.    km.  net. 

SATUKDAY  REVIEW. — "This  excellent  saocnary  of  the  history  of  mathematics  supplies  a  want  which  has  long  been 
felt  in  ihi*  countpr.    The  etiremely  difficult  qae«tion  bow  far  such  a  work  shoald  be  technical  has  been  solved  with  great  tact." 

OXFO/'D  Af.WA/^/yE. -—'^Thh  k  a  mo^t  intere»tinK  lnjok,  not  only  for  those  who  are  mathematicians,  bat  for  the  much 
iMger  circle  n(  thoit  who  care  to  trace  ihc  course  of  gcacral  sciontilic  progress." 

ACADEMY. — "Students  of  mathematics  luvc  re.isun  to  be  grateful  for  the  vist  amount  of  information  which  has  been 
coBdemcd  islo  Ab  dnrt  nBooonL'* 

BY  TITF  5;AMR  AttTHftR 

PROBLEMS  OF  PAST 


BY  THE  SAME  AUTHOR, 

 MATHEMATICAL   RECREATIONS  AND 

AND  PRESENT  TIMES.  CnmnSva  7«.  Mt. 


ST -  OXK  AND  CHEAPER  EDITIOX 

A   POPULAR  TREATISE   ON   THE  WINDS. 

Comprising  the  General  Motions  of  the  Atmosphere,  Monsoons,  Cyclones,  Tornadoes, 

Waterspouts,  Hailstorms,  ftc,  Ac. 

By    WILLIAM    FERREL,   M.A.,  Ph.D., 

l^e  rrofcftior  and  Auiitant  in  the  SibimI  Service,  Memtxr  of  Ihe  National  Academy  of  Sciences,  and  of  other  Home  and 

Forc%B  Sebntifie  Sodetiei^  Sccoad  Edition.  SfOk   17'.  neC 

THE   SOIL   IN  RELATION   TO  HEALTH. 

By  HENRY  A.   MIKRS,  of  the  Natural  History  Department  of  the   British  Museum, 

nnd  ROGER  CROSRKEV,  M.A.,  D.IM!  ,  I  ell  uv  of  the  British  In-^^'Mtc  of  Public  Flc.ilth     Trown  8vo,  jf.  hd. 

WILLIAM  KITCHEN  PARKER,  F.R.S.  A  SHORT  MEMOIR 

By  T.  JEFFERV  PARKER,  B.Sc,  F.R.S., 
Professor  of  Biology  in  the  Univeriiiy  of  <  itn^o,  New  i^ealand.    Cruwa  Svo,    \s,  net. 


BOOKS 

FORTY  YEARS  IN  A  MOORLAND 

liy  Kcv.  C;iiiL.n  ATKI NSON,  I )  (  ,  I ..  With  Maps  and 
lliu>itraliuDS.  Extra  Crown  8vu.  hi.  6,/.  net.  IlluUrated 
Edition.    \zt.  net. 

WALKS,  TALKS,  TRAVELS.  AND  EXPLOITS 
I  >i  '1  \V(  I  sciit>OLr.<  )vs.  HythesamnAntiior.  With 

illustrations.    Ctown  Svo.    jr.  6</. 

PLAYHOURS  AND  1L\LE  HOLIDAYS.  By 
the  same  Anihor.  New  Edition,  liloiiratcd  by  Coli^man. 
Crown  Svo.    31.  f)./'. 

WHITE'S  SELBOKNE.  With  Notes  by  Frank 
BlXCKUlNO,  and  a  Chapter  on  Antiquities  by  Lokd  Sel- 
noRNE.  Illustrated  by  P.  H.  DaLAMorre.  Crown  Svo. 
6r. 

TALES  OF  THE  BI R  DS.    By  W.  Warde  Fowler  . 

With  IlliMt rations  by  BavAN  Hook.  Crown  3*.  6rf. 
A  YEAR  WITH  THE  BIRDS.   By  thesameAathor. 

With  Illiultaiioas  bjr  Brtah   Hoox.    Crown  Svo. 

3/.  M. 

FLOWERS.  FRUITS,  AND  LEAVES.  By  Sir 
JOHN  LUBBOCK,  Bart.,  F.R.S.   Illaatmlcd.  Cnmn 

iivo.    4^.  M. 

ON  BRITISH  WILD  FLOWERS,  IN  RELATION 
TO  INSECTS.  By  Ihc  same  Author.  Illustrated.  Crown 
Svo.    4,1.  M. 

THE  ORIGIN  AND  M?:TAM0RFH0SES  OF 
INSECTS,    liy  tlu:  simc  Author.    Witll  MneiMI  Ilioa- 

tratiotj*.    Crown  Svo.    jr.  6rf. 

THE  S  I  L  DENT  S -FLORA  OF  THE  BRITISH 
ISLANDS.   BySirJ.  O.  HOOKER,  K.C.S.L  Globe 


FOR  THE  COUNTRY. 

PARISH.  ,  AN  OLD  WOMAN'S  OUTLOOK  IN  A  HAMP- 
SHIRE VILLAGE.    By  CHARLOTTE  H.  VONCE. 
Crown  Svo.    3^.  i>d. 
,-/C.//'/r.)/)''.— "  .Miss  Yonge  is  at  her  best  in  the  word 
pii;turcs  of  the  downs,  woods,  and  lanes  of  her  home  ;  while 
her  reminiscences  of  social  life,  and  of  the  impcovement  whicfa 
has  in  the  last  fifty  years  overtaken  village  life,  are  most  in- 
teresting and  valuable.  .  .  .  TiUa  OtUMt,  witb  it»  Islemt  lov*- 
of  birds  and  flowers,  and  lUaureTnl  alndip  of  hnaun  Mb  ia  tltt 
country,  will  charm  all  who  are  like-mi ndcd,  and,  as  tin 
anthoresi  hopes,  asiiit  othei*  to  wnk«  til*  nMit  of  their 
snrroundiniis,  so  aa  t«  find  no  eountry  walk  devoid  of  th»- 
homely  delights  that  SMtiin  and  lift  vp  the  fpifit." 
THE  HERB  OF  THE  FIELD.   By  tbe  same 
Author.    Reprinted  from  "Chapters  on  Floweia"  In  tli« 
MagoMmt  f^ikt  YlmHf.  Reviand  nnd  coRMted.  Ciowa 
Svo.  sr. 

MADAME  HOW  AND  I.ADV  WHY ;   or.  First 

Lesson^i  in  Kiilh  Lore  'or  Children.   By  CHAS.  KINGS- 
LEY.    Wiih  r.aiucrouji  IHastrations.    Crown  8vij.    3/.  (xi. 
GI-AUCUS  ;  or,  the  Wonders  of  the  Sea  shore.  By 
Ilic  same  Author.  With  Coloued  lUnatntiona.  Cmwa 

8vo.     u.  6f/. 

HANDBOOK   OF    FIELD    AND  OENERAL 
ORNITHOLOGY.     By  ELLIOTT  COUhl^,  M.A., 
M.D.,   Ph.D.,    Member    uf  the    Nalional    Academy  of 
Sciences,  &c.    rrotii«ely  Illj^traicd.  Svo.iox.net. 
NATURE.—  "  ^St  know  of  no   vohuiie  hkely  to  be  more 
usefal  to  the  student  who  wishes  to  bccime  acquainted  with 
bilds  .  .   .    N  )  olhcr  manual  that  wc   nre  acquainted  wi'h 
exactly  lakes  iti  place  or  contains  sach  a  well-arranged  mass  of 
useful  and  generally  concct  iofonnation  ca  tUl  raljeet." 


MACMILLAN  AND  CO.,  LONDON. 
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WHITTAKER'S    NEW  BOOKS. 

SEW  LISTS  POST  IkEF.  ON  Al'Pl.lCATIOX. 

BRITISH  LOCOMOTIVES:  their  Hiiitory.  Construction,  and  Modern  Development.    By  C  J. 
BOWEN  OOOKE. '  With  tja  Ofl(Eaal  lUoaintioi^    Cr  >«<>  Sn,    7,  '    \tnm  Fea-  tt'wttt. 

FIRST  POPULAR  F.niTlMN. 

THE   ATLANTIC    FERRY :   its  Ships,    Men,  and  Working.  By  Arthi  r  J.   MaGinsi-.  Crold 

XlcdalU«t  and  Member  o(  ti»e  Inaiiiuiion  ol  NavuI  ArcKiicct*.   Wub  nuncious  lUuftTAtioiu,  TaMc*  of  RrcgnJft,  aiul  Full  Index.   Crown  8vi>. 

THE  DrMAMOvits  Theory,  Design,  and  Mannfiichire.    By  C.  C.  Hawkins,  M.A.,  A.LE.E.,  and  F. 

\V\TM^    \M    V  ■      Ttl  I  t.  iii  Til,  m  wtly  frim  <^r!;;j^i'^T(  f^'iwif*-*  :in  1  KmM  1 1  Ifk.    Crflwn         aV)ul  51-3  pajfe*, 

THE  MANAGEMENT  OF  ACCUMULATORS.   BySir  D.  Salomons.  Bart,  Vice-President  of 

>aM  .>rihe  Srventh  lUniirf  anid  Bntargcd  EdiliM  oTilMMBe  AailMr'a  Work 

t  iiiii'  d  "  Klcctri«  Lisbt  InMallaboiu  ami  the  Manaocnitni  uf  AocumaUiort."  u.) 

DYNAMO  MACHINERY  (ORIGINAL  PAPSRS  ON).    By  J.  HopRiMSOKt  D.Sc.  Croim 

•vo,  it. 

"  UapUiiMiii*!  mnfc  «i  tin  drmmo  dariiw  the  bMt  dtcadc  fau  ben  «f  inch  <ratat  iIiai  any  pab^ieaden  of  hii  ioMilifttiiiM  fs  lo  be  wlMMd  by  •11."— 
SttmHfic  Amirltmn.   _ 

By  •  'TfiKKM  AV  I 'A  rlTKNSf  \KER."  Ai;t1i  >r  .if  *•  I'rin  -ipies  •XPwr'nmiJflnj  "  "  Vn-w  A  lri>r.fmin  "ns."  "  M.-ut  Tunins  "  '  ' 

THE  PRINCIPLES  OF  FITTING.     W.th    XHE  PRINCIPLES  OF  PATTERN- 

150  Eognvin^^,  anJ  an  Appendix  of  Uwf»l  Shop  Nu(«imd  Mmio> 


nnda  and  Full  Index.  {/"umdMtlf. 

PRACTICAL    IRONFOUNDING.  Illos- 

■rated  «riih  over  too  Enj;n>vine>.    Second  ICdilion.  At 
"CantabM  macb  uMfiil  inlontauiMi  {or  ptacticai  men  "—IndNslrUi. 


HAKINa.  •'or  Awroitkni  mhI  Shtdanli  m  Ttchaickl  Sehonb. 

With  OIcKwiry  of  Terini,  Index,  and       lilinttmlion*.    V  <^ 
"Die  Wk  is  weM  and  tuMly  m\Xta," —GUugmo  HtnM. 


New  Work  ly  W.  PERRF.N  MAVCOCK,  M.I.E.B. 

AN  ELEMENTARY  MANUAL  OF  ELECTRIC  LIGHTING  AND  POWER  DISTRt- 

BtJTIOW.    Fnr  Riiiffmi^  pirpsrirs  fnr  xSr  OrHinar^- f'r  i.lv  rx.irnEiaiiOT*  af  the  Oiyand  Guild*  of  IxinJon  Institute,  and  (leneraf  RersJtn. 

]:i   1  f-.rt-'T  I'.irt -,  ..irtij^j  1 1 !  i  1     :  f  ins      (  >-     n     v"  ; .  I 'j  |  <  r  I- r.  er- ,    i  i:.'.cll.  \}*art  i  i  i .  ^,.:--:h£>*-tlj. 

*' We  can  cQiuacniiouiily  recoimnend  It  as  (utitilUskg       i>bjc^  I  i~<f  1 : ->  ^  t  J-:- :i'  .  and  itudent*  uill  find  it  vnrth  tbcsr  whil«  to  lead  every  w,>ril  of  it."— 


Stve  Volumes  of  THE  LIUKAKV  OF  POPUl  *K  SCIKNCE. 


GEOLOGY.     An   Elemcnt.Try  Handbook.     By  ]  PICTORIAL    ASTRONOMY.     By    G.  1 

A.  I.  Jl'KK.S-HROWNE.  F.G  S     With  9,  llluxraiions    ^i.  '        CHA.MUtli-    ^  i'  i  ->    W..1,  I  

ELECTRICITY  AND  MAGNETISM.     A  i      K<=v.>eci  v 


A.  I.  Jl'KKS-HROWNE.  F.G  S     With  9,  llluxralions     ii.  '         CHA.MUtlii,  t.K.-V.-i.    With  134  lllastrtnons     Second  Fjlilion, 

ECTRir — ~   ... 

PoiHtlar  latroduction.    By  S>  UOTTONE.    With  io»  llluttralipni,    |       '"  Oik  of  ihe  mo«t  internting  popular  treali«ei  that  we  have  had  in  qui 


London:   WHIITAKI  K      to,  I'.irrrn  -tcr  .Square. 


MESSRS.  MAGMILLAN  AND  CO/S  NEW  SCIENTIFIC  BOOKS. 

THE  ROMANES  LECTURE,  1893. 

EVOLUTION    AND  ETHICS 

By  the  Right  Hon.  T.  H.  HUXLET,  LLD.,  F.S.S. 

BEING  THE  ROMANES  T.F.CTURE  DELIVERED  IN  TflE  SIIELDOlflAN  THEATRE 

AT  OXEOKD,  MA  Y  18.  i«9v    8vo.  scweti,  2s.  net. 
OXFOK'D  .1/--/f7.7Z/A'£'.  — "  We  can  only  profe^i  our  liiutiiili-  ndiMtirion  of  the  masculine  v;^ui  r  •ili.ii-  of  rrr.r  l[,»l.y'~ 
thought  and  of  the  Unquit^e  in  which  it  is  cUXbed.    A  more  ex^uuitcly  finished  acadetnic  diaconnc  was  never  placed  bcfoie  any 
audience  in  any  lani;iKi^''    i  r  .f  1 1 uv:<  y's  KoiutiiM  Lectaic  deMrvcs  to  be  fenembered  «  oae  of  ibe  matt  btilliMM  gnu  i»  the 
proM  litenmre  of  the  ninctecnib  century," 

NEW  BOOK  BY  MR.  F.  W.  H.  MYERS. 

SCIENCE  AND  A  FUTURE  UFEi  AND  OTHER  ESSAYS.    By  f.  w.  h.  Myers. 

M.A.    Gloljc  8vo,  5J. 

Cmttftt: 

I.  Science  and  a  Future  Life.  I  IV.  Tennyson  as  Prophet. 


.1  w. 


II.  Charles  Darwin  and  Agnosticism.  I  V.  Modern  rr>els  and  Cosmic  i 

lil.  The  Difenchuilmeni  of  France.  '  VI.  Leopold,  bulte  oi  Albany,    in  Memoriam. 

NEW  BOOK  BY,  DR.  WYNTER  BLYTH. 

LECTURES  ON  SANITARY  LAW.    By  .\.  Wv.ntkk  bmh.  m.r  c.s..  l.s..'\., 

Fdl.  Cbcm.  Soc.,  Fell.  ln»l.  CIi«r.,  Barrltuer.«t'Law,  Medical  Officer  of  Health  and  Tublic  AnalyM  for  St.  Marytebooe, 
Prafeiwr  of  Hygiane,  Colhfe  of  Sute  Medicine,  fte.  8f o^  Sr.  id.  net. 

BY  THE  SAME  AUTHOR. 

A  MANUAL  OF  PUBLIC  HEALTH.    Svo,  i;.^.  net. 

MACMILLAN  AND  CO.,  LONDON, 


feinted  by  Kiliijiku  Ci.av  anp  Son*.  Limited,  at  7  atkd  8,  Uicad  Street  Hill,  (Juecn  NicinrU  5lntl.  b  lb*  Ci«y  of  Lcndcn,  aiid  J>uliJi,hcd  by 
Wacuii-tAM  AM  COi,  at  .9  Badfenl  Surni,  LmMM,  W.C,  and  iia  F^tiith  A«*Mv,  N*w  YMk.— Tmi-h'oav  Jumi, 
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A   WEEKLY    ILLUSTRATED    JOURNAL    OF  SCIENCE. 


"  To  tkt  solid  ground 
Of  Naturt  truttt  Iht  mind  whi<k  builds  for  ayt." — WORDSWORTH. 


No.  1232,  Vol.  48.] 


THURSDAY,  JUNE  8,  1893. 


[Price  Sixpence. 


lUciMtred  as  a  Ntmpaper  at  the  CeoenI  Pait  Office.) 

~~  NEWTON'S  PATENT 

Scientist's  Bianial  Lantern, 

A1  MAtiK  run 

Cambridge  anil  Lon<)on  Universiiy 
Extension  Lecturers,  &c. 
Highest  quality  only,  £,\^  14J. 
AV»  Calaloguf  of  Optical  Lanttrm. 
Projtttiom  Apparatus,  and  Scitntijx 
and  ethtr  Slides,  Four  Stamps. 

NEWTON^^T  CO., 

O^liiimnt  le  Hit  Qutin  mmit 
tht  Gwtvrmmtnl, 
By  Special  Appointment 

TO  TM«  IIOVAI.  INSTITUTION  OF  C»«AT 
•  ■ITAIH, 

FLEET  STKKKT,  LONDON. 


(All  RSghli  are  Reicmd. 


R.  &J.  tUslUK,  68,  OORNHILL.  LONDON.B.O. 


BROWNING'S 

RACE  OR 
FIELD  GLASSES. 

Illustrated  ('ATAi.oiiuts  I'osr  FKEr. 

BROWNING'S 

PHOTOGRAPHIC 
APPARATUS. 

Illustrated  Price  I.ist  fmr  iSoj  Posi  Fkek. 

BROWNING'S  MICROSCOPES. 

ILLUSTRATEI)  I'RICE  1, 1ST  OF    Nkw  PATTERNS  PoST  FrEK. 

JOHN  BROWNING, 

63,  STRAND,  LONDON,  W.C. 

STANDARD  METEOROLOGICAL  INSTRUMENTS 

I4;  .•:<<.  X 

^^^^^^^ 

c  -  i  S 

NEGRETTI  &  ZAMBRA, 

Opticians  and  Scientific  Instrument  Makers 

To  Her  Majesty  the  Queen, 
HOLBORN  VIADUCT, 
45  OORNHILL,  &  122  REGENT  STREET,  LONDON. 

rail  K  LItTS  »■>  BV  POST  TO  AI  L  PAaTS  OF  TNK  WOm  D 
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BRITISH  ASSOCIATION  FOR  THE 
ADVANCEMENT  OF  SCIENCE. 

BURLINGTON  HOL'SK,  LONDON,  W. 

The  NKXT  ANNVALGBMBiUL  MEETING  wUI  beheld.t  Noiiinz- 
h.m.  ccn,tnencing«WEDl»lSOAY.  SBPTEMBER  •  J-  „  _    ,  ,  _ 

PreviJcni-ia«eh  Dr.J.  S.  burdoa  SaodcMea,  M.A..  M.D.,  LLJJm 
D  C.L.,  F.RtaTr.ILKE,  FmChnt  or  fbyMiwr  to  ilw  WnlwiiHyrf 

'^wStJm  to  ConTM»UTO«S  of  MrMom*.— Amhori  are  reminded  ihn 
Cliea«Ccp*a»CeorM«ninn,  atul  tiM  aay>(H)  which  ihey  art  lobe  reid.  arr 
u  far  »»  pouibla,  deteraiined  by  0«»B»ili«  Cooinuiiee*  for  ihe  »evcr»l 
Section*  before  the  beginning  of  ika  ltetit|.  Mcaoin  ihould  be  .enl  to 
ihe  Office  of  ihe  AMocwtion.  .    -  u   r  i 

I  ablUC  Local  Arrangemenu  m»y  be  obtained  Irom  the  \MaX 


Sterofriw.  CyiMlMiU  Nomr.gham.  .    .         „         ,c  — 

r.  I .  KI  KH  FH.  Asinnm  (.eneral  S»cf«Unr- 


BALLIOL  COLLEGE,  CHRISTCHURCH, 

AN.' 

TRINITY  COLLEGE,  OXFORD. 

NATI.RAL  SCIF.NCE  SCHOLARSHIPS  AMD  EXHIBITIONS. 

A  ranitj.;i.  .J  I  i  iin  niil  jii  for  N»lursil  Science  Scholaraliips  and  R«hib- 
iion>  will  L.e  h<-l.i  by  the  above  Coll«g<*,  bcgioaiog  on  TUESDAY. 
NOVtMBER  ^.\.  i8»j-  _     .  . 

Three  SchaUr»hip*jiadThmB)diibbiMH«aibaolfM4.the 
being  w  .rth  j£3o  a  year.  .„  ,  . 

The  .ul  ^cK  for  eaamiaaUOO  wlX  h«  PkjniCt.  CkaMMjr.  ■MaWMfr.""* 
Candidiitci  will  not  be  eipected  M  cfar  tkcaWelVM  In  ■QWlll—  M«  Of 

thcM  * 

Pan!cu:.>r<  miy  be  obtained  tfWlicMfaB  M  A.  VmaN  M*acotisT» 
CbiiM  Church,  Oaford.  

THE  CHESTER  TECHNICAL 
DAY  SCHOOLS. 

ITie  <  ;oveToing  B^dy  of  the  above  ScUmI  require*  a  HEAD  MASTER 
•  ho  »h.ill  be  ^ualifird  tn  teach  Science  Subjecu  in  coiiniCTlWI  tWUl  the 
Oepaitment  of  Science  and  Art  Ettimalcd  Salary.  ;£iv»>  Oii»r«IH««d, 
jCmo. 

AUou  ASSISTANT  MASTKR  to  take  Cotnmercial  Sni.jcct,.  int!u  In.,; 
PimMl'*  Shorthand  (EleoMllMry).  Prcfcreocc  will  be  given  t  j  one  h:^ldiag 
«CirlMcMcft««  ihcBdacUiN  DwwMMW.  anl  «lw  u  alm< 


EitiMted  lalaiT.  jCh*        GmuMMBd.  ii^i' 

nuricaliin  a*  »  Km*,  Sdacf .  Acw,  wUl  ba  •''.^If?!.'?? 

C.  K.  ENCH.K, 
Oaric  to  tha  Govmiog  Body. 

Mmwi  ~ 


AwOcaiioH,  villi  T< 


,  and  Zo  loev     Salary,  {.y  j'.  riMiij  to  £,\^ 
uf  rc.Minuni^'.-.  t  i  1.-     '^--b^^  r  i»efor< 

,  A.  W.  Ci'MMiNO,  t,  Uanic  btreei.  liuadce. 


TH£  ELECTRICAL 

AMD 

GENERAL  BNQINEBIUNQ  COI^I^BGE. 


VICTORIA  UNIVERSITY. 
THE  YORKSHIRE  COLLEGE,  LEEDS. 

ENGINEERING  DEPARTMENT. 

T1»e  AtiMolment  of  ASSISTANT  LECTURER  and  DE.MON- 
STRATOK  in  Civil  aod  Mechanical  Rngineenng  will  »h'irtIybecoine 
Vacant,  owing  lo  the  Appointment  of  Mr.  Sidney  H.  Weill  to  the  Priaapal. 
(hip  of  lilt  Ba:ter»ea  Polytechnic  Inmtuiion.    Sti[>end,  Z/c»j  a  year. 

Ill,  lecturer  will  have  an  ojip  iTliimiy  nf  increaung  hi.  eiii  thimenH  by 
givin£  C<.llei;e  Kxter.si'jn  l.ciii.ic- 

PanicuUr>«>(  Dulics,  ftc.,  may  be  obtained  from  the  SccRETAir  of  loc 

wUi  te  Ncdvad  op  W  J  VMS  aa^ 


NATURAL  SCIENCE 

LECTURESHIPS. 

The  Ouvemor*  of  the  Royal  llolljway  Collcue  will  shortly  peoceed  to 
apprint  I  wo  Rc*id<ni  WooMn  Lecturem.  one  in  Cliemi^iry,  ihr  ,,ihrr  in 
Kotany,  furOCToBER  NEXT.  Both  muit  have  eapcritn,..  .n  I..  iurinj 
and  Ueoumttraiing,  and  niiat  b«  CHnpctcal  to  prepare  Siudrni«  for  the 
London  KSc  Examination,  and  lo  wk*  ib«  aianageinent  of  a  Lahi>ratory. 
Korthe  [..ectureOiip  in  Botany  prefereiKC  will  be  given  to  a  Candidate  wno 
CaaalMi  uniien.nke  /  jo!  .cy  a«  a  M-r  md  Suliiecl.    Salary,  jCho  a  Year 

Appliratiun^,  '*iih  Lopie-,  ui'  I rsi im-iniats,  »hoiilJ  be  addre*.-.*-!,!  it>  the 
PmNCil'AL,  Koyai  HolUway  Coll<i;c,  hshacn,  and  uiua  be  «ni  in  by 
JUNE  iL 

CIVIL  SERVICE  COMMISSION. 

KOKTHCOMINO  EXAMINATION. 
ASSISTANT  KEEPERS  (Art  BnncW  IwMb  KatwiaiMMi  Mimmm. 

ASSISTANT  KEEPERS  (ScMiMc  Bewd^SeaA  K^acta*  Muaram 

(i»-  )JU1.V:. 

Tnc  .  alc  specified  l»  the  lalc  t  al  which  UpBcatianv  cjn  be  re..eived. 
They  niii-t  \<  in  i.le  on  KiTin^  u  l  e  obfained,  wuh  pariii  il.ir»,  Iruin  the 
SMCKiryAKV.  Cis  il  Srr.  u     C  iinii.i.sii.n,  I.        m;,  \^' 

HIGH  SCHOOL  OF  DUNDEE. 

Wanleil.  an  ASSISTAH  X  in  ilM  SCIBNCE  DBPARTM  ENT.  qualified 
Teach  Phyiialatyi  Botany, 
ApplualiolH^  Willi  Cut'.e^  t 
L/'NC  24  Willi  tha  Sccieiary, 


SCHOOL  OF  SCIENCE. 

PBMVWBRlf  HOUSE,  t  PENYWBRH  ROiAO, 

COURT,  S.W. 

ruiiaPM-O.  W.  w  TUNZELMANN,  B.Sfe*  M.1.1 
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Tha  Complete  Counai  qiMliy  StodaiM     aowy  iMa 

BagineiHing  Work>.  •  . 

The  Fint  Year's  Cotine  ia  amngMl  to  qnalify  Stndents  Mr  «^MM^ 
Cooper*!  Hill,  the  Central  Inatiluiion  Engineering  College,  or  tiM 

Sch-wl  of  M  ines 

Forty  one  Students  have  entered  tlicse  ln»tit'.iiloa^  durin,c  t  ia^ 
three  years  and  two  Kalran>;e  Scholarahipi  have  been  obtaineil  ;>t  •.'t^ 
Caotnil  lattinitioo. 

Tha  Collec*  it  proiridad  with  very  oomniat*  Laboratonei  arvd  Dyna^- 
riMiai,  aod  ali^)  with  an  exientivt  GeolO)[ical  Collectioa  for  the 
Coiinea  for  CivU  and  Mining  Engiaeenng  Stitdeitta. 

Slo^lanu  are  r^ulari*  mm  lo  tha  Collage  by  Laa«ag  1 
SciaMifle  AMllMril&a.         MaMaaia  givaa  ia  the  Pttiapanaa. 

WANTED.— APhysiciat  and  Mathematician 

10  in««ilica*n  with  Advwtiier  the  Problem  of  lb*  Probable  Age  of  iV 
Earth.  State  Qualifications  and  Terras  by  Letter  only,  "  Jt,"  aj  AMwi 
Place,  Gower  Street,  W.C 


DISARTICULATED  SKELETONS  FOR 

BIOLOGICAL  STUDENTS.   Frog.  V-\  Rabbi^  or  :  Figeoo,  w 
Foiri,  taf.— AddTM.  J.  WILTON.  HaataTt  Mar  SM^f. 

DIAGRAMS  for   LECTURERS,  ILLUS- 

TRATI  )NS  for  AUTHORS,  quickly  and  aiti<iically  dooa.— "  J.  S 

19,  WaMegravc  Koad.  Bnghton. 

ALBERT  EDWARD  JAMRACH 

(Late  CHARLES  JAMRACH) 

NATURALIST. 

180  ST.    GEORGE  STREET  EAST. 

ol  Sainwa  Wariin,  Idol*.  Saeiad  hiadu.  Ftowiu  FotMti. 

utuai  vvnaa. 


LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 


Volvoi  globator,  Sienior  otmlaMi^  Spoonlla  Aonatilis.  Floecnlaria 
comuta,  Melicerta  ringeni,  Notnpsbrachioaoa.  FhiBialeila  rcaeas,  and  Other 
beautiful  abiei:is  of  I'jnd  Life  :  als>  Anurts,  UjrdiB.  ftpiragyia.  aad 
other  iy;>e>  lor  Studenu.  Specimen  TbIm,  wiw  OfWrMB  aad 
Description,  One  Shilling,  Pott  Fi««. 


T.  S.  BOLTON, 

FARLEY  ROAD,  MALVERN  LINK. 


DRAPER'S  INK  (DIGHROIG) 

WkeD  this  Ink  ta  um4  wrlUac 


la  Jan,  6d.,  ts.,  ft 

Can  be  obtaiticd  in  I.otiiion.  ihroui^h  Mr%«ri.  Baki:i.av  ^  S.>ni, 
Stiact;  W.  Kuwakip-.  old  Chari,;e:    V.   NewMKnv  &    .Soai,  Mai 
.Street;  and  t.j       ha.i  i  fall  Slati.Mirr... 

BEWLEY  &  UKACEK  (Limitetl),  Dublin. 


HOLLOWArS  OINTMENT 


AN 

nrPALLiBU 

REMEDY 

r«r  lASUei,  BAD  BBSAiTS,  OUI  WOVWM.  SOUS  Md 
VtODB.  tf««MtsaUyr«»MMth**MkaB«Ok«l,ttni« 

83BBTSBOATS.  BBOBOHITIS, COUeHB  and  COLDI;  tadfer 
\  BOOT,  RHIQMITISH.  aad  ail  Skia  fiUtaaat  itii  aaaqnaUtd. 
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Sale  ^  auction. 


TUESDAY,  JUNK  to. 
VALUABLE  NATURAL  HISTORY  SPECIMENS. 

MR.  J.  C.  STEVENS  will  Sell  by  Auction, 

ai  hii  Great  Rooms.  jB  King  Streci,  Coy»nl  Garden,  on  TUESDAY, 
JL.VK  x,.  AI  hair-iHtt  w  prccixsly.  Valuable  Natnnl  Hiuory  Specf 
Bull,  eominiiM  a  C  iltection  of  Exotic  Leptdo|>t*ra.  incladinc  manr 
■Milh  Lepidjtera  and  Coleoplera.  a  <mall  choice  Collection  of 
BMa*  Eiu>,  Skini,  hit. ;  Animab'  Skiai,  Ucada  and  Morm, 


"         «itw  the  Day  prior  from  le  till  4  and  MominK  of  Sate,  and  Oualoguc* 

h.nl. 


CONCHOLOGY. 


fidtUUmm. 
O. 


HELIX  FUr.TOM 

COLIBCTIONS  AND  SrECIMENS  BOUSIIT. 

eouKTiom  roB  mwwimm  »mj(  it%  to  /joak 
BWHAnafli  MAac  Fo*  man  mot  in  nacK. 

81M8-T0PPED  BOXES,  CARD  TRAYS,  &a 

HUGH  PULTON  (Conchologist), 
216  KINO'S  ROAD,  LONDON,  S.W. 


ZOOLOGICAL  STUDY. 

The  IKRSKY  BIOLOGICAL  STATION  i«  noir  OPEN  lo  Worhera. 
£ach  Woikcr  hai  mIc  lue  of  a  Coapanmant,  with  Ra«  and  Water  Sappljr, 
UMof  Boaia,  Tow.aeu.  Oiedgca,  Rc>agcni«,  I.ibrar>'> 

Tkiiff,  lu.  6d.  per  Weak  for  t\r\t  Konnighi. 

7/.  6<y.  ,.  rhrrr;»fifr 

Circular  of  the  Sution  KtcuUliooi  and  Advanlacei  o«  ApplicatioQ. 
VadMAMd^iheplMMBlcnud  MMlMnpieiaUa  RmmrIi  Labaratary 

tothaAqMrmmllMltailMMaMiinvbrMiliac  itfdnulimla,  Bum»Ja, 
l^mttrmarM,  CraiVM^  ami  fatmmtm,  tmathtu,  eatbutrm*,  A^ila,  D»rU, 
»md  GmUttwttuM. 

Tlw  LiHoral  in  fnrat  of  the  Station  h  inmama  in  um  uti  «Mreael)r 
rich.   

SIHEL  &  HQRNELL,  Biological  Laboratory,  Jersey. 

COLLECTIONS  OF  mTnERALS, 
ROCKS,  OR  FOSSILS, 

mdaon,  adenca  Tnaaara,  Fratpaccan,  In., 
ka  leadtnx  Taat^boolta,  in  Baaaa,  wltk  Tiaya. 

•eS»««lMma,  lOa.        SOO  MO  «« 

frtu  XJH  ^  JMnnwit.  JTmAt,  mU  StmOgfrnikiuU  StHt* 


r«rllM  Vm«« 
INaamta 


It* 


ROCKSBCTUmSibr  tte  MtCROSOOPErtM  u.MMckttiM(  Wtm 

CATAioairaa  Omt». 
CAM»T«,  OLASS^APPKD  BOXES,  TKAVS,  HAMMIM, 
alwartlaSuot. 

THOMAS   Da  RUSSELL. 

78  NSWGATE  STREET.  LONDON,  E.C 


F.  H.  BUTLER,  M.A.  Oxon.,As>oc.R.S. Mines. 
NATURAL  BISTORY  AOBNCY, 

158    BROMPTON    ROAD,  LONDON. 

Dealer  iii  Rucks.  Minerals,  Fossili,  uid  other  Objects 
of  Scientific  Interest. 

Collection! of  Kock>,  Minrralt,  FoMlU,  01  Kecrni  .Shcllt  fuinUhed  in 
accordance  »iih  special  rrquircnicnu,  SCMOOL  CoLtccTioMS  of  Sedi- 
mentary and  Ii^nrouk  Ku;  li«.  ;t  >.vecimen>  of  fair  <\'x  in  (as«  with  diviMont, 
lai.  Rabbin  ard  otiier  olijc<  i«  fur  GioloKical  Study  »upplird.  Card  Trayt 
tnd  Cla^H'iopped  Boxci  u(  any  rriji.trc^i  (.llnirti>ion»  made  promptly  to  order. 
Sections  of  Shatla  and  gcoeral  Lapidary'*  Work  caectutd.  Micro.  Rock- 
jlidcs  oaw  ■«  aiadt ;  ttiiium  tlwnHia—Syaoite.  Marany;  Dalwite, 
CUkh  Mi\i  ttj^*****"  S^^t:  *■*■  Saoidlna  Tteehyte 


mnuv  mriYEEgiTY  pbxss  sbbibs. 

A  TREATISE  ON  THE  ANALYTICAL 

GEO.METRY  of  the  P  UNT,  LINE.  CIRCLE,  and  CONIC  SEC- 
TIONS: coataiainK  an  Accoum  of  it>  moti  Raemt  PiiaiufciiK.  willi 
numerous  Eaamples.  By  JOHN  CASkV.  tX.D..TlLS.  Seetwd 
Edidoo,  RaviMd  and  Eabffad.  Crawn  Svo.  lu. 

:  LONOMAMS,  GREEN,  ft  CO. 


THE  IRISH  NATURALIST. 

A  Monthly  Magazine  of  Irish  Zoology,  Botany,  and 
Geology.  Price  6d. 

Kditcd  by  GEO.  H.  CARPENTER,  B.$c.,  and  R.  LLUVD 
PRAEGER  B,  4, 
Vol.  I  <i89*X  Prio*  V  ^   Vol.  >  (>«9])  will  be  tmi  fa MoolMf  PMn  lo 
•ny  Adtinu  lor  u. 

Dublin:  EAS<  'N      h<  >N',  l.ru..  4  .  I.o»cr  SackvilaSliMt 

(to  whiclj  AL.'trri%  ripei  >nii  fchoiilii  \>r-  fccnt). 

London:  SLMPKLN.  MAI  -IIAI.I..  H.\MII.H>N.  KKNT,  .1  O. 

THE   CRY    OF   THE    CHILDREN.— An 

c>n:ij-  m:i  KJucaii  .n  by  .'V  Kree  l..in<-c.  Auiiicr  uf  "  Oij  the  Orsanination 
of  Science^'    "  iimaniy,  almost  cynically,  wnllen.   All  educationalists 


JAMES  R.  GREGORY, 
Mineralogist  and  Gbolooist, 

SPECIAL  AND  TYPICAL  COLLECTIONS  IbrStNdeMs, 

Leetwen.  MimwsBe.  Ac. 
EVERY  REQUISITE  FORTraCTICAL  WORK,  also 


PlttiBB*,  Chcs,  nod  all  Materiili  Cor  Display,  &c.,  of 

COLLECTIONS  OF  MORALS,  FOSSILS,  ROCKS, 
NATURAL  CRYSTALS  OF  MINERALS,  to  iBostnteell 
Ekwentoiy  Works.  AllgiiedyiiiiiiiRwed. 

NSW  LISTS  NOW  READY. 

*~* — r  *~  *•"•*  I — '  'fr" — '  ^'  "Tirr*TT-T  imil  Wiiiin«. 

St  CHARLOTTB  ST..  FITZROY  SQUARE,  LONDON. 


SAMUEL  HENSON, 

97  REGENT  STRBBT,  LONDON.  W. 

ESTABLISHED  1840.  Lale  277  STRAND 

Choice  Mineral  Sj  c  iinrnt,  Cem  Stone*.  Carved  Opals,  Polished  A|Bla* 
Rock  Crystal  HaMs,  KosmU,  Kock<,  and  Rock  Sections. 

Latest  Arrivals. 

MiT  H  ENSON  has  ju^t  received  some  ({ood  Groups  of  Japanese  Stibnite. 
interettingQuaris  Cryti.-ils  inrJo«tne  Kutile  and  other  SubstaiKes.  and  a 
Vrryt'ine  K.>ck  Crysiil  liall,  4j  iiiche*  ,lia:nctcr,  perfc-ily  free  front  flaws, 
small  Ciy<ul  Balls,  with  inclosures.  Rock  Crystal  CarViaKl.  ftc.,  ftc.} 
Crystallised  HydrannHice,  Bcnraadiie,  PoMbn^M,  DiManHi,  Owko* 
irichite,  Ariiona,  Yellow  Terminated  Beryls,  GaikialMa,  and  YttttKamsHta. 
Diatornaceou«>  Earth  from  Hakoilsii .  Japan 

NOTICE. — Adverttsetnents  and  business  Utters  fot 
Natukk  should  be  addressed  lo  the  Publishtn , 
Editortai  communications  to  the  Editor.  Tht 
Ultgraphic   mMn$S    •/    NATVM    it  '*PBUSIf, 

London." 

SUBSCRIPTIONS  TO  **MATURB." 

Veulj ...........  I  So 

Half-yearly   o  14  f 

QMurterly   o  76 

To  ALL  Placu  Abroad  :— 

Yearly  liO  i 

Half-yearly  OlS  ( 

Quarterly  O   S  O 

CHARGES   FOR  ADVERTISEMENTS. 

I  »•  ti- 

Tkree  Lines  la  Colnina  o  9  6 

Per  Line  after  009 

One  Eighth  Pisfe,  or  QaattcrColeaa  .  e  18  # 
Quarter  Page,  or  Haifa  Coinatt  .  .  .  I  15  O 

UalfaPage,oraCol«Bia  3  5  o 

Whole  Ps«e  6  Co 

Afoney  Orders  payable  to  MACMILLAN  &*  CO. 

OFFICE:  29  BBDroRO  Strbbt,  Strand,  W.C 
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CROSBY  LOCKWOQD  ^  SON  S  NEW  LIST. 

AGRICULTURE. 

FARM  LIVE  STOCK  of  GREAT  BRITAIH.    By  R.  Wallace,  Professor  of  Agriculture,  Ldmburgh  University, 

lliM  UjtkMiRaviMd  and  Enlarged.   Wuh  1 20  I  UmtiMimi.   D«nr  tn,  n*  «A  Oolll. 

The  COHPIilIE  OEAZIEE.  Originally  Written  by  W.  YouATf.  Rewrhten  bjr  W.  Fkkaii,  LL.D.,  Antiiar  of 

"  Ekmeai*  of  AKricaltniWi''  WMh  4sa  IltuMimtiani.  lapiriil  1*0.  ytt.      Hilf  Bnud. 

BSITIBH  DAIkTIHO  :  a  Handy  Voinme  on  the  Work  of  the  Dairy  Fann.  By  Pnrf.  T.  P.  Shelook.  Crown 

tm.  11.  <!./,  Clod. 

ENGINEERI.XC. 

A  HANDBOOK  on  the  STEAM  ENGINE.  Bv  H.  H aedek,  C.K.  Translated  from  the  Second  Germain  Kdiiion 
The  MECHANICAL  ENGINEER  S  POCKET-BOOK  of  Tables,  I  nrmula:-,  Rules,  and  Data,  lly  I).  Kinnkar 
The  NAVAL  AECHrTECl  8  aud  SHIPBUILDER  S  POCKET-BOOK,    by  C.  Mackkow,  M.I.N. A.  Fifth 

Mitioa,  Keviwd  aod  EilaHudi  F«as.  IvOb  tab  id.  LMikar. 

The  STANDARD  ELECTRICAL  DICTIONARY'  v,y  T.  OConor  Sloank,  A.M.  Ph.D.  620  pp.  with  350 
The   ELECTRICAL   ENGINEER  S   POCKET-BOOK  of  Modern  Rules,  Formula',  &c.     I5y  H.  R.  Kkmpk, 

  ^!  I     '  I    r-      ^  ■    ,■        :  !■  -■».  wLi>i  A'!dr.i'-i-i'..    K  ■ 'V-^  <:iinn.  --.s..  Leather. 

ELECTRIC  SHIP-LIGHIHrO:  a  Handbook  on  the  Practical  Fitting  and  Running  of  Ships'  Electrical  Plant. 
BrJ-W.URQVHAKT.  Ow»a8»i^  7*- W.  t 

MfX/iXG  A.XD  METALLURGY. 
The  IRON  ORES  of  GREAT  BRITAIN  and  IRELAND:  their  Mode  of  Occurrence,  Age, and  Origin,  and 

Mtslwd-  .  f  Starc(mi«  for  ^n.f  \V  .ikmit  Th^m.  *c    Hy  J.  I>.  KKNDAI-U  F.G.S.    «vo,  Closb. 

F0CXET>BOOK  for  MINERS  and  METALLUBfilSTS.  Compnitng  Rules,  Fomiul&  te.,  for  Field  and  Office 

Wofk.    By  r.  IJANVKRS  POWER.  F.O.S.    Paift  »W. 01.  iMttf. 

KETAILIFSBOVS  KDIEBAL8  and  MZflUlO.    By  D.  C  Davibs.  F.G.S.  Fifth  Edition,  Revised  and 

EalariM  by  E.  HENRY  DAVIES.  F.G.S..  Aotboraf    Bartbr  Mtacmb,'*fi      Ctovb  »««,  ih.M  aorii, 

.XA  Tl  'RAL  SCJE.XCK. 

The  VISIBLE  UNIVERSE;  ihc  <  in-m  .ind  Construction  of  the  Heaven^.    By  J.  Ellark  CiokK,  F.R.A..S.  With 

^•,11-       .       an.i  i'...T.--      K.i,,  CI 

STAR  GKOUPS.  A  Student  s  Guide  to  the  Constellations.  By  J.  liLLARU  GyKt,  F.R..\.b.  With  30  Maps. 
The  inCStOBCOPB:  Its  Construction  and  Management.  By  Dr.  H.  Van  Heurck.  Trandatfld  from  Frendi 

by  WVNNK  K.  HAXTKK,  F.R.M.S.    With  Hlu«raiion»     Imperial  S»o.  Cluih 

CROSBY  LOCKWOOD  &  SON,  7  Stationers'  Hall  Court,  Ludgate  Hill,  E.C 


Just  Ready.   Pp.  14S.  4301  Titles.  Free  on  Applicatiao.  ^'"^  '^'-^  'v  ^f.  i  .r.  Er  iTioN,  R.vi.rj,  ,..<.  u. 

  PRACTICAL  GEOLOGY  (AIDS  IN).  With 

^INO.  245./      IL    UarCftlOgUO     01    OOOKB     Oil  Iter<»ur  HrOc<>|  jgvnMhc  RoyalCollegcorSdciKclbrlniuid.  Wilb 

the  Malhemstict,  pure  and  applied,  containing  many  work*  num"  'u>  Illu>irati<,M  and  r*l>le».   Lirge  crown  S.o.  doih. 

Af  ttio  aM  Malhrmalirlanc  •  \f«l»i»imiinl  inrt  A<<rnnnmira1  "  P'-jf  Col  t  ircaw  .jf  ihe  enainiowion  of  miwraj*  »nd  rock*  ma  way  thai 

Ot  tne  Oia  Mainematicians  ,  Mathematical  and  Astronomical  h*»M«r  been  attcmpicil  before  .  .  .  Hoe.  indewl,  an  'aidB'  iMMeMBa- 

loarnals,  Obierv:iii<iiis  &c.  ;  Trails;' uns  iriil  Proceedings  aata and  VK<i$i\MtM.*!'—Atlitmmtm, 

of  Learned  Societies  ;  Works  on  Ki.i;inrcnng,  Awufsnce,  ■a4fa.th.hith»td.p^',wclical."~AWwr. 

.%c.  ;  iiiciuding  many  from  the  library  of  the  late  John  «toj-n        .          ■  ..j 

„      ...         „      A    .        .        „    ,          ,  .       '  N«w  Ready,  Tenth  Annual  Issvb.  baadMima  doth,  7<. 

C«ach  Adaois.  F.K.S.,  Lowndeaa  Profeuocof  Astiooomy  ....^ 

in  the  UnlMnityorCa»bridKe:«.drtoni other  Sosress.  THE     SCIENTIFIC     AND  LEARNED 

'               ^  SOCIETIES  OF  GREAT  BRITAIN  A.Nl)  IRELAND  (VEAK- 

VOOK  aQi  OwjIM  Aipai  Oflhial  Sourccv    Iik  uding  Luii  of  the 

ON     SALE     RV  Papcnitaddintnt  ilga  bebae  SockUes  engagcil  in  Fouriecn  I>cpait> 

m«nt»  of  RtMareh. 

TWr  A  /^Tl^TT  T    A              JP,      T}r\T][n7C  <;riMra/C>ii/r«ri.  — 1.  Scicnc*  Generally  :  /.i-..  Socicii«  occupyinr  lk««i- 

JUaVJUxJjXJAI^                   -D  v/  W  Jill9a  i  mIv«*  wall  Several  brancho  of  Science.-!.  Mathenulio  aiul  i-hyuck— 3. 

    *  ,  GiMflliiAry  and  Pboiography. — 4.  li«olt>ijy.  Geography,  and  Mineralogy.— 

C/^AAASACX  JDGr  Jkj.                             '  S-  8ioloi;y,  including  .Micro>co;>y  and  AnthntivJo^y.— 6.  kcoooroic  Scieric* 

*  "  rch: 


and  Maii'.ucs  —  7  Mcclianiijil  .Science  and  Architecture.— 4.  Naiial 
lary     irii..c.  — y   Ainv.ult.ir\:         Horticullurr.  —  lo.  LaW.~(l. 


PT'H!  ICATIONS   OF  TIIK   /OOLOGICAI.  SO'  IKTY  -1,  l'.;ch«|..i:y.-i>  Arch.ulogy.-14.  .Mrdiuoe. 

OF  l.O.VDON.  "Bmiak  Socieiie.  are  now  well  rc[>rr*cnicd  in  ihe  'Ycir-BcuL:  of  th« 

rTyT~\  K  vT  r->  A  ^^T^^T^           .    wTv  f    -r^   •  ScjcauHc  aild  Leafoed  Sucictics       CircAt  Britain  and   Irrlaad.' "-..<An. 

TRANSACTIONS.  Vol.  XIII.,  Part  6,  Price  "S«eJciH»"ln H««r EdiuooofEDcyriopxdi.  Bniaouir;!."  ..iD 


jntaining    (lit-  ftillnuinc   paper.    "On   the    Hrili-h   1..  r  "I*  iOBi  almOil  wUhOUIMiylBf  lh«l  a  Handbook  ff  this  subjctt  »ul  l«-  j 

Htvi^v"    Uv  J.  W    I'.kKGORV,   I)  Sc..  KZS,  llritr.i  .Mi.srum  «»e  one  of  tha  oioM  OBMKJtAttV  CSErut  work,  fcw  the  litxiaty  or  the  de>i  " 

i\      III  !  I.  -..lih  ,  I'l.ir,  —Timei.    _ 

^'^PSj^^ii^^'Ji.^  OF  THE  ZOOLOGICAL  London:  CHARLES  griffin  a  CO..  U«IT«o.Ewl.rS«i^  Si««l 
SOCIBTir  or  tONnoN,  li-^y   part  I..  eoataininc  iba  Pa|Mn 
rawl  at  the  SsiaatMe  Meetiogt  Ittid  in  Janaary  and  Fabnisiy  laat. 


T.  U^h!LiI2!?^  Iii*8^.v  .  OBice  ,  H.«.^  W..  W  .r.li».«l.  I  niMtiat^i.  Prfce?'.  ^d. 

10  M  ODttlMd  mt  DM*  oOOtl  V  «  Ullice,  3  HMMMW  54|UlfO»  Wag  Of  IMMIgB  | 

Ua^jk«cTler. 


PEDDIE'8 

Ju.«  PuUi.hod,  8«>,  Ooih,  3i.  net.  '  ■  mmmmwmm^m 

GEOLOGICAL  AND  SOLAR  CLIMATES,       UNIVERSITY  MANUAL  OF 

THEIR  CAUSES  AND  VARIATIONS. 

XAB8DXN  KUraOV.  O.B.  PHYSIOS. 
:  DlTLAtJ  *  00.,  37  S«lio  S«aaMk  V.  Loodoo:  Bailliirc^Tiadall.ftCez,  King WUliMn  Sucet,  Stnnd 
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DIARY  OP  SOCIBTIB8. 

LONDOa. 

THUKSDAV.jvn*  t. 
Kotm  SoctKTV,  ai  4.M.— On  iIm  Bri(ht  BamU  ia  the  Ptticnl  ^ednini 
of  Nova  Auriiic :  Dr.  Hucgini.  F.R.*>.,  and  Mr».  Hunini.— Tlw  Pto- 

I  f<<  or  Sr.:rrii.>fi  in  ilif  Situ  of  the  ("omirrm  Ve\  :  Vtof.  K- Waymoulh 
Kri.l  rh<!  Gliici  -  idc  (  ■  .nMnnti.ri  c:f  I'r  .ilti.l  M,<!lrr  :  Hr.  I'a»y.  F.  R.S,  — 
I  he  Ini1u^riL45  uf  Kxcrcis*:  on  tlie  Inierchaiigc  of  the  Rcspitalory  OasM: 
Dr.  .Martti.  V.  K..S.  The  Kxptiimrntal  Proof  ikM  ihoCeldwmofGlfiain 
I.«pidL>|ili:rou>  «  are  Uricly  due  to  ModtAod  Pbal  Plgl■C■l^^  tfe> 
rivtd  frum  K<kk!  :  i;.  II  Ptulion,  F.K.S. 

Mathkmati  al  Socii.iV,  at  8.-  Complex  lotegen  ileiivril  fiom>'-j— ot 
£rof.  C.  B.  Mai hc»i.—PMudo- Elliptic  Incwralt:  Prof.  Graanhill, 
'.Its.— IfdMM  watPlmnh*  vfGMClw  CaUss:  T.  R.  Lm.-Oii 
lat  EupMilaKaf  >»M«  Mm»m  IHufaui,  11.  t  FlMlL.  J.  Vjogau 

t'MVsK  AL  SiciErr,  at  $.— \  N«w  Phowmeter:  A.  R 
PhMometry  :  Hr.f.  S  P.Thompwm.  F  R  .S  -Tho 
Win:  PraC  C.  M.  MincUa. 

Kqyat.,  AtT«owoMic AL  .SociiTv,  at  B.    Tne  MotlM  of  S.  W. 

JMIMMk— The  Orbit  nf  «  ■  Eridani :  S.  W.  rmiihiw  ftlmillVlilllll  Af 
tMteHKMi  ofSaturB.  1893 :  Kev.  A.  Freeman. 

iMtTinmoM,  at  9.-.TIW  Rhm  Sdw  Bel^:  Pt«C  T.  B. 

SATURDAY^  Jwm  to. 
MavAI.  BOTAXK  SOCIBTV,  at  3.45. 

l?*^"!?.!*"'        ntltias;  a  Lyric  OiMdr  br  BaiM  ud  V«rdi 
(with  Hitiical  IHMnuani):  Of.  A.  C  KMinHi*. 

M'iVO.^K.  Jam  tt. 
AuaTOTBLiAN  SocicTv.  at  s  — Til*  Amlogy  of  tho  Siaio  lo  «a  OngudttB : 
&  Aicnote. 

TUESDAY,  Ti  ne  n. 
AKTIiaOroi  .1  ,^  .,1.  iNiriTi  rir,  :n  ^.  -  I>rvij'i<;ns  from  Nirmal  l>e- 
volopmeni  amon^  so.cx.  Childr.  n  ;  Dr.  Fmncit  Warner.  — Developmental 
Aspecti  of  Crimiiwl  AnihropijIi>i;y  :  Ur.  T.  S.  Cluuiion.— (Jn  the  Rock 
lnKnp(iL.nt  of  Sinaloa  (Weii  C  .ajt  of  Mexico),  and  Erldencen  of  iheir 
Auatic  Orijiin :  0*bm  H.  Howarth.  On  ihe  L'-;  of  Narc»tic«  by  the 
Nicofaar  ItlaQdcn:  E.  H.  Man.  — F.xhibiiion  .,1  Polierv  and  Crania 
lAcoihua  aitd  TolloeiAam  a  Tomb  retcnily  opened  at  Xico.  ValJi-y  of 
Meako:  OiUn  H.  Uawafth. 

MifruALociCAL  SociCTV,  at  «.— On  tbe  formt  of  xwie  Cryuatt  of  (Juarn 
Iron  North  Carolina ;  H.  A.  Mier*. 


PHOTOCRAfHIC   SoClKTV.   at    9..  -The' 

L«aa.Scr«*  Fitiiocs:  Wm  r  r,  i  r  ~K  'New 
P.  - 


Bnmita  «f  latcrchance* 
Anailifnaiieiiem:  Or. 


C. 


RovAL  .So  :ir.rv,  at  4.30. 


Til  URSDAV,  JuNI  15. 


LiNHBAN  Soturv,  at  8.— On  the  B  jtany  of  Mount  Kini  Balu:  Dr.  Stapf. 
— Noinoo  Bnuih  Tunicala,  Part  II.  :  Prof.  W.  A.  Herdnan,  F.R.s!— 
DncnpiiDD  of  a  New  Plant  constitutJiiK  a  N«w  Cenui.  and  Provialintally 
ferred  tu  Mt!la>tnmacear;  Miu  .\  U  SaUlh.— A&icao  Spadta  of  tiM 
Genat  Kimii :  .Scut  Kl'i  r     T  1  nirlhatimn  U>  Ike  BailirMlocy  of  tfae 


AmcDliferx  .  Miss  M.  Ber.v.n.  B"llfT*Cr  of  «be 

CBMI«M|^SpCWrr,  at  8.— CoQtril>uii-^ni  to  our  Kii  »  J.e  of  th.  Aconite 
AlkaMdt— Vl.  Conversion  <>r  At.mitine  ioio  l>aroniiine  ;  I'rof  Duniun 
and  F.  H.  Carr.— VII.  MjJifi.  ;iii.nn<  nf  Acutiiiine  Aurncbloride :  Prof. 
IHin^lanand  H.  A  D.  Jowett  — rropcriiei  of  .Slronj  Sduiions  :  S.  U. 
Pickering,  F  R  S — Note  ua  the  StcrcoitooMriim  of  Niliana  Coai- 
VaaiHi*:  S.  U.  PidNtiag.  P.R.8.-^d  «ilMrPBV«».  "'"^ 

Instromant  Oompany,  Cambridge. 

Address  all  eommaolealioac  **lMinimMteoBpra* 

Cambridga." 

Price  Liat  of  Scientific  laetrumeDts,  aeot  poet  free. 
Ittosmted  Oeaerlptlv*  Lin  leat  oa  receipt  of  is.  M. 

TheCembridge  Scientific  tnstrumentCompMiy, 
St.  Tibb'e  Row,  CembridfO. 

TO  SCIENCE  LECTURERS. 

^SSL."'-  MUCHES  S  PATENT  COMBINATION  OPTICAL  LAN. 

^1  '»'•  CAacENTKa,   E»q.,   Prof.  Foaaas. 

«'"«<"»"«<'  f<w  B-  i-  Matnaw,  Eaa.     New  Oayhydro- 
"'"J^otw-  Rawjla.   Ooom  TliplarMta  Medal,  hiche.i 

Award,   iiupplied  to  the  Royal  PolyieiHialc  tmlitallea.  Dr.  H.  G*attan 

SQinMHCa^,  Madame  Adhuna  PArri.  ,t.  ,  Kc  Patent  Pamph,go»  Lantern 
"S-'iL    ,J    'i^i^L'-  '  •   '  ^^e"     Cheapt.t  and  U«i 

.(■*  World.   Elaboralely  lllu.iraiea  Caulonue  loopaaca.  11  :  Poitase 


SCIENCE  JNSTRUMENTS. 

An  Illustrated,  Priced,  and  Descriptive  C.ltr>^>^;ue  'if  the  Inttni* 
merits  of  Science  which  are  used  in  teaching  ami  cienionslratiag 
erery  branch  of  Physical  Science,  as  well  as  of  the  InstrumeOU 
which  an  wed  in  Original  Reiearch  and  in  tbe  applications  o 

ScieooetoTediniealliidiMriciaiid  Pemlti. 
PRICE  TO  NOM-CUSTOMERS.  St.  M.  POST  FREE 


»«»««•*••••••« 


BRADY  &  MARTIN, 

NORTHUMBERLAND  ROAO  ft  29  MOSLEY  STREET. 
N«weatti«H>n>Tyn«. 

PARTNERS^ 

N.  H.  KART(!(,  C  B.  STtfART.B.S&.  K.  SPAROO.  A.Sc..  r.l.C 

WIMSHURST 

MACHINES. 

WithClats  Plalei,  allsiiei,  rInuMe  .in,!  „iultip;e 
also  with  Kbontte  Cylindern  wicfi  and  witfiout 
(.ila»  Ca4«a,  Baltwica,  galvanic  and  modical, 
l  eiapboBoi,  GalmaoBt(an,|iadMt,laciaiMaMa 
and  laberatorr.  Sehool  Apparatai  of  avvy  di> 
ftcriptiofi. 

Lakck  Catalocl'k,  Fifth  Edition,  Ruyal  S««, 
M4  pp.  700  lllDklrationt,  Poit  free,  7<f. 

KING,  MENDHAM  (&  Co., 

Wssten  Electrical  Works,  BristoL 

London  Address:  le  FENCIIUKCII  STKGI-T,  B.C 

<W.  B.  ALLISON,  ACBMT  )   I.<iTM  i.nnEU  1876. 


♦*(! 


rSTANLEY 


1^ 


MatlMaiatical  InitnuDtal  MaauCaettirer  to  H.M.  Govcraneol,  CooacMel 

India,  SciaacB  and  Ait  Deportment,  Admiralty,  Ac 
KataeaaMeal,  DcMrfavt  sad  BurreyUav  tai 
•r  eveer  deeerlpMoa. 
Of  tha  HiihHl  Qnaliyaad  PUah.  at  iba  mm  Uodarai 
tUiulnittd  PHtt  Ut  A«<  nt. 
W.  r.  8.  obtttacd  tbe  only  Mtdat  in  tha  Oi«at  Exbibition  of  i86a  for 
Baccllence  of  Construction  nf  Mjii^eniati<:al  Instnitaailtl,  aad  tlw 
Gold  MauAt.  in  the  Inirri>.>ii  n.ii  lnv'.niHin<  I'.<>iibiiiaa  iHljfer  Malha- 
maiical  Work.    Silver  Meilal,  An:lutecta'  Eahibilioo,  |M& 

Addrei.  .-GREAT  TURNSTII*  BOUORW.  LONDOM.' W.C. 


REYNOLDS  AND  DRANSON'S 

NEW  CATALOGUE 


OP 


Chemical  and  Physical  Apparatus, 

pure  Cbciiucal5  au^  IKcaocnts. 

NINTH  F-iJiTiox,  320  p.\(;;k.s,  716  illu.stk.vtions. 

Contains  Prof.  .Smithells'  l  iame  Cone  Separator,  as  exhibited 
at  the  ScirJe  of  the  Royal  Society  ;  Lecture  Apparatus  as 
dettribed  in  "Mewth's  Chemical  Lectuie  EsperimenU";  aad 
maaf  other  new  Inslminents  used   in    Reseaich,  or  Car 

technical  3:v\  tcarhini;  jinrpijses. 

Post  Free  to  Customers,  and  Professors  of 
Science,  &c. 

14  COMMERCIAL  ST.,  LEEDS. 
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HARVEY  &  PEAK, 

ffy  AppclHtmuit  t»  H«  Hcii»l  InttlMlM  »f  8rMt  Britain. 

56  CHARING  CROSS  ROAD,  LONDON.  W.C 

'SCHOOL  APPARATUS  FOR  TECHNICAL  INSTRUCTION. 

APPARATUS  FOR  TEACHINQ 
THEORETICAL  MECHANICS. 

COMBINID  AMMITBK  AMD  VOLTMKTBK  FOK  LABORATMV  POKHSSS, 

£2  lot. 

Catalogue  of  MO  lUmtntioiu  by  post,  6(1. 


PERKEN,  SON,  AND  BAYMENT,  MANUFACTURERS. 

WRITE  FOR  ni'R  CATALOGUE.    IT  IS  SENT  POST  FREE. 


"OPTIMUS"  UBIQUE  CAMERA. 

PictDic*  4i  by  3I  inches. 
Mkjrba  MM^MiTMpodorlalwiid. 
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£2  16s. 

With  Rapid 
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£4. 


"OPTIMUS" 
PHOTOGRAPHIC 

OUTFITS. 


IU3rm.nl'*  Wui«  An(k,  Uint^^lKocu«,^^»ck  Camera,  Thn« 
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£12 
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PERKEN,  SON,  &  RAYMENT,  ^^^i^  LONDON. 

MESSRS.  MAGMILLAN  AND  GO.'S  NEW  SCIENTIFIC  BOOKS. 

THE  ROMANES  LECTURE,  1893. 

EVOLUTION    AND  ETHICS 

By  the  Right  Hon.  T.  H.  HUXLEY,  LLD.,  F.R.& 

BEING  THE  ROMANES  LECTURE  DELIVERED  IN  THE  SIIELDONIAN  THEATRE 

AT  OXFORD,  MAY  iS,  1S93.    Svo,  sewed,  2s.  net. 
0S10!\D  tlAGA  '/.IX!      "  \Vf  c.Tii  only  profess  our  humble  ailmiralion  of  the  masculine  vi^;f,•,lr  alike  of  Prof.  Ilutlf)  - 
thougbi  anii  of  the  lan);iin^e  in  which  it  is  clothed.    A  more  exquisitely  finitbed  aouleniic  (U»coorse  wa«  never  pJmccd  before  any 
aadience  in  nny  l.ini;.i.^^u    I'rof  Muxlry'ii  KooMMS  Lectim d«aer«ei  to  be  iMMabend  tt  OBe  of  the  Bott  btllliaat  geBS  in  the 
proic  literature  of  the  nineieenih  century," 

NEW  BOOK  BY  MR.  F.  W.  H.  MYERS. 

SCIENCE  AND  A  FUTURE  LIFE,  AND  OTHER  ESSAYS.    By  f.  w.  h.  Myers, 

M.A.   Globe  Svo,  51. 

CtHttHts: 

I.  Science  an  !  a  Fulure  Life.  IV.  Tennyson  as  Prophet. 

II.  Charles  Uarwin  and  Agno»licism.  V.  Modern  PoeU  and  Cosmic  Lmw. 

III.  The  Diteiiefauitiiiciit  of  Fnuoe.  '  VI.  Leopold,  Dnlte  of  Albeay.   U 1 


NKW  HOOK  I!V  MR.  WYNTER  ni.YTtl. 

LECTURES  ON  SANITARY  UW.    By  a.  Wvntek  blyth.  m.r,c.s..  l.s.a.. 

Fell.  Cheei,  80&,  Fell.  lait.  Cbem.,  BerriiteMft-Law,  Medteal  Officer  of  Health  aaiPiihlleAuljit  for  St.  Merytebone, 
PrtfcMor  ol  HjpifieM,  College  of  Stele  Medicine,  ftc;   Svo,  S;.  6,/  m-t. 


.A  M.ANU.AL 


BY  THE  S.\ME  AUTIloK. 

OF  PUBLIC  HI-ALTII. 


Svo,  1 7.^-.  net. 


BRITISH  FOREST  TREES  AND  THEIR  SYLViCULTURAL  CHARACTERISTICS  AND 

TREATMENT.    By  JOHN  NISBET,  of  the  Indian  Forest  ^Service.    Crown  Svo,  b^.  net. 

MACMILLAN  AND  CO.,  LONDON. 
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MESSRS.  MACMILLAN  AND  CO.'S  NEW  BOOKS. 

NATURAL  SELECTION  AND  SPIRITUAL  FREEDOM. 

By  JOSICPII  JOHN  MURPHV,  Author  of  "Habit  and  Intelligence.'  and  "The  Scientific  Basis  of  Faith." 
Globe  8vo,  5/. 

NEW  HOOK  BY  MISS  MAkl.VNNE  NORTH. 

SOME  FURTHER  RECOLLECTIONS  OF  A  HAPPY  LIFE. 

By  MARIANNE  NORTH.    Edited  by  h-r  sister,  Mri.  J.  A.  SvMo.VDs.    Crown  8»o,  8/.  f>d.  net. 

Tht  linking  sHccets  of  Miss  North' t  '  Reeolltttioni  of  a  H<if>f>y  Lift'  has  suggtsltd  Iht  issut  of  furlktr  stlcclions  from  her 
/ourttah. 

DAILY  CI/ftOX/CLE. — "  We  xhall  be  much  turprised  if  (he  popularity  of  the  present  volume  doet  not  rival  that  of  its 
predecessor. " 

GL.I.sGOH'  //£A'.-//,/?.  —  "  The  whole  book  if  $ure  to  delight  everyone  vrhocares  for  frcth  and  breezy  travel -writing,  which 
i;>  minutely  descriptive  without  being  tiresome." 

BY  THE  SAME  AUTHOR. 

RECOLLECTIONS  OF  A    HAPPY  LIFE.     Being  the  Autobiography  of 

MARIANNE  NORTH.  Edited  by  her  sister.  Mri.  J.  A.  Svmo.vds.  With  Portraits.  Two  Vol*.  Second  Edition. 
E»lr.t  Cr.  8vo.    17/.  n-t. 

Dr.  jRsiDP  in  the  NISETEEX TH  CENTUKY.—"  I  think  it  would  be  difficult,  perhaps  impossible,  to  find  in  English 
literature  so  bfjuiifal  an  auto'jiogrjpliy  as  this.  To  itegin  with,  it  is  the  only  autobiography  I  ever  read  of  which  it  can  be  said 
that  it  errs  00  the  side  of  brevity,  if  it  errs  at  all." 

WILLIAM  KITCHEN  PARKER,  F.R.S.  A  SHORT  MEMOIR 

By  T.  JEl-FERV  PARKER,  B.Sc.  F.  R.S..  Pr.fesior  of  Biology  in  the  University  of  Otago,  New  Zealand.    Crown  8vo.    \i.  net. 

GLASGOW  HERALD. — "  This  book  is  an  interesting  record  of  a  life  devoted  to  science,  and  the  story  of  a  g'wd  genuine 
man." 

SPEAKER. — "  Mr.  JefTery  Parker's  modest,  suave,  and  ably  written  monograph  on  his  father,  the  late  Hunterian  Professor 
of  Anatomy  in  the  College  of  .Surgeons,  gives  a  vivid  and  at  the  same  time  a  just  picture  of  a  man  who  led  a  beautiful  life,  and  did 
an  important  work  in  his  own  depariment  of  scientific  lesearch." 

MANCH ESTER  GUARDIAN. — "  It  is  well  written,  and  in  many  respects  might  serve  as  a  model  to  more  pretentious 
works  of  the  same  class." 

SECOND  EDITION,  THOROUGHLY  REVISED. 

A  SHORT  ACCOUNT  OF  the  HISTORY  OF  MATHEMATICS 

By  WALTER  W.  ROUSE  BALL,  Fellow  and  Assistant  Tutor  of  Trinity  College.  Cambridge,  and  of  the  Inner  Temple,  Barrisier 

at  Law.    Second  Edition.    Crown  8vo.    10/.  net. 

7'£/A' /J.-/ K  -"  This  excellent  summary  of  the  history  of  mathematics  supplies  a  want  which  has  long  been 

felt  in  this  counirv.    The  edremely  dilficall  question  how  tar  such  a  work  should  be  technical  has  been  solved  with  great  tact." 

OXFORD  .MAG.4Z/XE. — "This  is  a  m  m  interesting  book,  not  only  for  those  who  arc  mathematicians,  but  for  the  much 
larger  circle  of  those  wrto  care  to  trace  the  course  of  general  ncientific  progress." 

BY  THE  SAME  AUTHOR. 

MATHEMATICAL    RECREATIONS  AND   PROBLEMS    OF  PAST 

AND  PRESENT  Tl.MES.    Crown  8vo.  7j.net. 

SECOND  AND  CHEAPER  EDITION. 

A   POPULAR   TREATISE   ON   THE  WINDS. 

Comprising  the  General  Motions  of  the  Atmosphere,  Monsoons,  Cyclones,  Tornadoes, 

Waterspouts,  Hailstorms,  &c.,  &c. 

By    WILLIAM    FERREL,    M.A.,  Ph.D., 
Late  I'rofesior  ani  Assistant  in  the  Signal  .Service,  Member  of  the  National  Academy  of  Sciences,  and  of  other  Home  and 

Fceign  Scientific  Societies.    Second  Edition.    8vo.    17^.  net. 

THE   SOIL   IN   RELATION   TO  HEALTH. 

By   HENRY  A.   MIERS,  of  the   Natural   History  Department  of  the   British  Museum, 
and  ROGER  CROSSKEV,  M.A.,  D.P.H..  Fellow  of  the  British  Institute  of  PubUc  Health.    Crown  Svo,  ^s.  U. 

GLASGOW  HERALD. — "  We  hive  not  for  a  long  time  read  any  work  on  public  health  more  thoroughly  satisfactory  than 
this  little  b)  >k.  .  .  .  We  have  nothing  but  priue  for  it. 

LANCET . — "  It  woulil  greatly  conluce  to  the  progress  of  sober  and  rational  sanitary  reform  if  the  information  contained  in 
llus  volum:  bs^me  pan  of  an  ordinary  education. 

MACMILLAN   AND   CO.,  LONDON. 
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THe  ELECTRICAL 

OBNSRAL  ENQIMBERINQ  COLLBOB, 

SCHOOL  OF  SCIENCE. 
vcinnmiK  housk.  •  PENvwgRtf  koao.  mil's 

COURT.  S.W. 

FsmevM-G.  w.  de  tunzelmann,  b.Sc,  if.lAiK. 

The  Complete  Coonwt  qiMMfy  Sm4«I«  ftt«<Mqr  KlMUlMlwr 


'BorincerinK  Woriu. 

The  rml  Y«w'»  Cvon*  )•  «WIB»d  M  qiil]l4r  SMrfMI*  fw 

Coopcr't  Hill,  the  CcmrtI  lotiiMiiiM  EagtaMiuc  Colhf,  ar  tb* 

Sdi  wl  of  Min«. 

FMrty-one  Siudenii  hwM  Mteitd  Aim  iHimiilMaf  AMn  th*  Uti 
tkrce  yean,  and  tvj  BatnitM  Sdtdhrtkip*  b»*«  bM*  «buwtd  »l  Ik* 

C«n!ra1  Ift^ttttition. 

The  LuLlf^Kc  ii  providod  wilh  very  complete  I-aboralorit*  and  DjmaoiD- 
ixnn.  itnj  .vN  >  «iin  ao  emeixivi)  Oeolngical  Collection  for  (he  Preliminary 
Coiartir-i  I'-jT  tjivil  an  I  Miu;n,;  K  i,;inrrtin;;  Stuil'-nts- 

StuJenU  arc  rcjju.arly  srr.t  lu  the  CvllfTge  by  I.«adhlB  EnsiDWr*  and 
ScMDtilic  AailM)nii«».  oho^r  N'anictai*  (iven  in  ihc  Pnnpactiu. 


VICTORIA  UNIVERSITY. 

THE  YORKSHIRE  COLLEGE.  LEEDS. 

ENGINEERING  DEPARTMENT. 

Tba  AppaiauacM  of  ASSISTANT  LECTURER  and  OEMUN- 
STRAToSl  iB  OU  n&  MMki^Ml  SutDMrbc  will  ikwd*  btcom« 
Vacant,  owisf  to  ihe  Appdtmmmi  efHf.  S&M*  H-  Wclli  MtiM  niliei|)*l' 
<hi^c<riTir  Ua'.ierxM  PDlyi«liat<  iBilitattao.   sipMdi  jCmo a ^MT. 

I  I  I  [orer  will  have  an  opp  trtunitjr  af  iacHHinK  hb  milMM 
^iviu,i  Cuikge  Exerd  in  L*ciurcs. 

ParticuUn of  Diitic<,  Ac,  may  be  olxaiiMd  from  the  SrcitrTARY  of  the 
College 

Api'ln  .1"  I -J  1  - ,  *iih  1  ^^tiitr^ni  iN,  >dll      rfreived  up  lo  JUNK  70 


ST.  BARTHOLOMEW  S  HOSPITAL 
AND  COLLEGE. 

Ar.pti»tioi«  an aniMd  for  lha Ofte*  af  DKMOMSTIUTOR  of  CHE- 
MISTRY  and  Uk  tk  (Mica  af  ASSlStANt  DSMONSTRATOR  of 
CHEMISTRY. 

Fun  iiii:4iiMil«i  «•  t»  ilw  Ovihs  *nd  BmolwiKiita  of  t)t<!M  offinet  mar 

le  oteaioed  (iron  ttw  wnfaalgBeJ.  lo  wh^  all  Aptdicmtions  (w'licb  may  be 


acoompantcd  by  (e«iimonuifs),  should  be  sent  on  or  before  J  ( j  N  K  10,  1  ftoj- 
THOMAS  \V  SHOKE.  M.U  ,  Warden. 


MICKICAW,  MOVGHTOIt. 

MICHIGAN  MINING  SCHOOL 

A  Stite  Sdwol  of  Mini  IE  Rnsineerinc  and  Allied  S<>ti|ccti.  Has  Summer 
Sctboetl  in  SwvtyinK.  Shop  Piaclicc.  Atuyiof  and  Oia  fiRuiag  and  Field 
Geology.  Laborut  jriei,  Sh»p<  and  Sump  MiH  WcD  liQII^ppill  TuitMR 
fne.    Kor  Caial^ine.  wriie  the  Dirkcthr. 


CIVIL  SERVICE  COMMISSION. 

FORTHCOMING  EXAMINATION. 
ASSISTAN  r  KEBPKRS (Art  SmmIi)  Saatb  KaaaHM  MaMBlk 
.\SSIS  l  ANT  KEtfPBitS  (:Meaec  Bnadk>Saa&  iQailailiM  Vbmm 

(iS-^)  JUl.Y  7. 

Tn«  ilaic  ipecified  i<  the  laleit  at  which  applicationi  CHtbattMbad* 
They  mun  be  made  on  Formt  to  be  obtained,  with  pardcuiani  CmM  tia 
SsCKaTAav.  Cit'il  Service  Cimmiuioo,  London,  S.W, 

London  B.Sc.  (Honours)  seeks  a  Post,  com- 

neiKiiu  Oaofaer  aui.  M  DEMON  ST  KATOK  and  ASSISTANTS 
PHYSICS  and  .MA  fHEMATICi  .Sm.e  lakiog  hi.  Deerw  in  tS^t 
.Arlvertiter  hai  b:en  eugaited  in  Elecrical  Research  in  Londun  and 
Germany  under  Eminem  Phy>ici»i«,  and  n  the  Author  of  Orininal  Ojn. 
Inbucioni  10  ihe  Kuyul  iviciety  and  Hrituih  A«w>ciaiinn  -  Reply  Ij 
'  No.  1,"  Olli:c  of  Natiirr. 


WANTED. — A  Physicist  and  Mathematician 

to  invesliifa'e  with  Advcrtiier  the  Pr'*!>lem  of  the  ProliaUle  Age  of  the 
^fih.  Stau  QoabteatkMi*  and  Tana  bgr  Lmmi  only,        3i  Attad 
.  Oaivaff  Scfaaff^  Vfi^a 


DISARTICULATED  SKELETONS  FOR 

Pini.OGICAL  STUDENTS.  Frog,  4/.;  Kahbii,  ts  :  I'lgeoo,  jx. ; 
raw),  13'.— Addreu.  J.  WII.TON,  Haalay,! 


'  BatJcy. 


Scientific   Memoirs,    &c.,   translated  from 

Italian,  Frcoch,  and  .SpaniUt.    References  as  to  ihoroagh 

c«p«ti«y— Address,    M.  K.       70  £ari'«  Caun  Road,  W. 


Sale  Buctian. 


TUESDAY.  ILNK  ro 
YALUABLE  NATURAL  HLSTORY  SPECIMENS. 

MR.  J.  C.  STEVENS  will  Sell  by  Auetien, 

at  his  Great  Rooms.  j8  Kins  ^'reet,  Coveot  Garden,  on  1  UESD.AY, 
JUNK  M).  at  h»lf-M;i  I  ■  I  TLturly,  Valuable  Natural  Hi»lory  SprQ- 
mcni,  compruinz  a  C~>lki:ttoii  of  Euxie  Lejsiilapiera,  iDcludiog  mtuf 
rarities.  British  I.epid  >iera  and  Coloopiam,  a  Maall  dialca  GoUaoiaa  « 
Minerals,  Birdv  Eggs,  skinv  Ac. ;  AniaMk'  SUa»,Hcada  and  Uatac 
FoMtb,  SlwUi.  &mk(,  CabiMis,  Ac 

OawiawdwDiypriortlwBToiill  4  and  Mai«i«Ka(a*la,aiidC^a(w 

had. 


DIAGRAMS  for   LECTURBRS.  ILLUS- 


TRATl  )NSfor  AUTIIOKS,    iiicUr aa4 aHfaliMli)r teft.— *' J. S.." 

19.  WatdeRrave  Road,  r-iKlii-ii. 

LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 

Vobtts  (tobaier,  Sleaior  ocemleiit,  Spoogilla  Savlatnia,  FlotcuUri^ 

TOTTliira.  Melitcrfa  rxnz^^".  Hnfap^  HfarKK>n  is  PtI^c^1^*^f:l  r'?7>*:r-^,  .iri.]  .  .tSer 
beautiful  abject*    ■:!    1' .tlii  1 .1  !'c  ;    il...   AtiirSj.     UvlrR.    S;i-.r  -ivi  3,tid 

oiher  types  for  ijiuUenu.  Si,>!!iiuuu  Tubs,  *ith  Drawing  aiKl 
DeacripMaat  Om  Shilling,  Poel  Free. 

T.  E.  BOLTON, 
PARLEY  ROAD,  MALVERU  LINK 


HOllOWAY'S  PIU 


1 


THIS 
MSBICm 

It  aMqm>ned  In  tfc*  Out  of  nil  Sii«irtot  of  tk*  LIVSI, 

STOMACS,  ETDHETS  AND  BOWELS.  A  Gnat  PUKI- 
JIZB,  of  tlia  BLOOD;  a  Powerful  Invigorator  of  th» 
lyitM,  If  niEirliig  from  WKAXHE88  AVS  DEBlLItV. 
aad      MMtwUad  in  Complaints  inctdenul  t» 

On  the  tst  of  every  Month. 

THE  JOURNAL  OF  BOTANY, 

BRITISH  AND  FOREIGN. 
Bdl«edbyjAMMB<tirnM.F.L.K..  BMUAWmmmi. 


Co  T  R  NT<; Original  AttUk$  by  IcadiaK  BotaaMlk— EBlMMa,  M 

Nji:     >r  i:  Kiks  and  MeaMin—ArtWaa  w  j«unali.->Bolaaic»|Nca».'- 

Pro<:s^eu.ng&  of  Societies, 

Price  II.  yi.  SubtcripiioD  for  Oa«  Year,  payaMr  In  ad^aaca,  tac 
Loadaa;   WEST,  NEWMAN.  &  rn  ,       H.nto*  Oardea.  B.C 

THE  ZOOLOGIST. 

A  MONTHLY  MAGAZINE  OF  NATURAL  HISTORY. 
TUfd  Saricf.  Edicad  }>j  J.  B.  HaKtimv  r.L.S.,  P.rS..  lla«il«*jo(  ik 
■litiib  Omithwiatfm'  tfalaa.  eoMdni— 

Origiaal  Arlielasby  wtlUkaaaai  ■ttaraliiis  in  every  branch  of  ar<>lak> 
habit*  of  aaimiils :  arrival  and daparture  of  migratory  bird«;  uccurrrnrr  ' 
rare  bird«;  disri^V  ili  r.  .ii,d  rniKraiion  of  Brilikh  freeh-waier  (i»h:  m« 
rare  mirine  fisJi  ;  1>  .    r  ;ii.iria  ;  British  reptiles;  Itritivh  laoJ  anld  fre»; 
water  tnollusca,  witti  rciii;trks  on  the  h.iunts  and  babiis  of  the  sr«cie<: 
other  matters  of  Keneral  interest  to  those  who  driiehi  in  natural  rr 
Reportsof  the  Linnean,  Ziological,  and  Kntomoli<gical  Socirties.  Kcvir* 
of  oainral  htatgry  boolu,  Occauooai  Iranalatieni  frotn  foraisn  vootocia 
ionmalt  of  iaipotoat  sad  iamcwiai  artiekt  is  *aiig«T  bfawchaa  af  f  aafcci 
There  are  occmnoaal  ■roodciiU. 

SIMPKIN,  MARSKALI..  &  CO  ,  Ltd.,  Stationers'  Hall  Oowvt.  Ei 


THE  ENTOMOLOGIST: 

AN  ILLUSTRATED  JOURNAL  OF  GENLKAL  ENT0MO1.0C' 
Edited  by  Richard  South,  F.B.S.. 

With  the  Ai  iitjii  e  jf 
H.  W.  Bati«.  F.L  s  ,  K  i; 


f .  R.  BiLLL-Ps,  F.E.S. 
W.  Loexa  DiBTAHT.  F.E.S.  Ac. 
EowAtnA.  FiTCM,  F.L.S..  F.E.S. 
Mastim  Jacocv, F.E.S. 
.  H.  LaacH,  B.A.,  F.L.S   F  F  s 


t>«.  D.  SHA«r,  F.Z.S.,  F.E.S.  fc. 
G.  H.  VaaaaLi^  F.E.S. 

W.  Wakckm,  M.A.,  F  E.S. 

J.  J.  W«i«,  F  I.  S  ,  F.Z  S..  F.K.> 

F.  B.Wkitk.  M  U  .  F  L  S..  F  F.* 


There  aia  frequent  Liih>>£i.<li'it  J  Ftatesby  the  best  Enlonologica 
Artists,  .and  M  fisional  Woodcuts. 
Uadoa  :  WEST.  NEWMAN,  &  CO..  S4  Haiioa  Ganiaa,  E.C 
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MESSRS.  MAGMILUN  &GO;S  TEXT-BOOKS  FOR  ADVANCED  STUDENTS. 

TEXT-BOOK  OF   GEOLOGY.    By  Sir  ARcmnALn  Geikie.  LL.D..  F.R.S., 

Difeclor-GcMrel  of  the  Geoligic»l  Sur»cy  of  Grc»t  Britain  and  Irelaod,  »nd  Director  of  thr  Mu-.rnin  -A  Practic»l  Geology, 
London;  lately  MarehUon  Professor  of  Geology  and  Mioeralocy  in  the  Uaivenityof  Edinborgh,  and  Director  of  the 
Ccokcical  Sumy  of  SeMlimL    With  lUuttiatkMi.   Third  fidilioB.   Tiwrai^y  ReriitdL   Mediudi  8ro. 

Xlmmtdiaith. 

A  TREATISF.  OX  COMPARATIVE  EMBRYOLOGY.    By  F.  M.  Balfour. 

M.A.,  F.R.S.    In  two  Vols.    Second  Edit ioo.    Medium  Svo.    Vol.  I.,  i&.    VoU  II.,  2i/. 

PHYSICS:  ADVANCED  COURSE.    By  Geo.  F.  Barker,  Professor  of  Ph^'sics 

in  (he  UniverMty  of  Penniylvania.    8vo,  2\s. 

APPLIED  MECHANICS.    By  James  H.  CoTTERri.i,  F.R.S..  Professor  of  Applied 

Mcchjitii  :';  in  itn-  lU  yi!  N'avil  College,  Greer»wich.    Seond  Ediii  ti.  KeviseiJ,    Medium  8vo,  18/. 

HAND-BOOK  OF  FIELD  AND  GENERAL  ORNITHOLOGY.    By  Prof. 

ELMOTT  COI  ES.  M.A.    Illuwrated.    8vo.  IOf.net. 

A  TEXT-BOOK  OF  THE  PRINCIPLES  OF  PHYSICS.    By  Alfred  Danibll,. 

M.A.    Second  Kdition.    Medium  Svo,  • 

ORGANIC  EVOLUTION  AS  THE  RESULT  OF  THE  INHERITANCE 

OF  ACf  iriRKD  i  TTARACTERS  ACCOKnTXt;    I  n   rHK  !. \WS  OK  ORGANIC  GROWTH.    By  Praf.  G.  R, 

K     'ri.in-l.itc.l  by  J.  T.  Cl'NNJNOHAm,  M.A  .  !■  K.S.i:.    Si'o,  6./.' 

A  POPULAR  TREATISE  ON  THE  WINDS.    By  William  Ferrel.  M.A.. 

Ph-D.    Svo,  17;.  r»c«. 

A  TEXT-BOOK   OF  PHYSIOLOGY.     By  Michael  Foster.  M.D..  F.R.S.. 

Profewfr  of  rhy<iol(«y,  Cambridge.     Illustrated.    Fifth  Edition,  largely  Revised,  Svo.    Part*  \  ,  II  ,  IV.,  ioi».  fit/. 

each.    I'.ir'  III  ,  7j.         Appendix  by  Dr.  SHtKll'AN  I  k.\,  7.,  O,.' 

A  TEXT  BOOK  OF  THE  PHYSIOLOGICAL  CHEMISTRY  OF  THE 

ANIMAL  nODV,  including  an  Accnant  of  the  Cbetnlcd  CkangM  oecttrrlng  in  DItetM.  By  ARTHUR  GAMGbb., 
M.n.,  F.  k.S.    With  lllu'trsriuns     \'o\.\.    Medium  8»o,  |8«.  \l'o!.  ir  yharily 

A  TEXT-BOOK  OF  PATHOLOGY,  Systematic  and  Practical.  By  D.  J.  Hamil- 
ton, M.B.,  F.R.C.S.&,  F.S.S.E.,  FroftiMr  of  PatlMkglail  Ai»iony,  AbeidecB.  C^frfowtly  Illuwrated.  Vot.  l 
Med.  8*0,  as*.  (*«.  //.  thorth, 

THE  ELEMENTS  OF  THERMAL  CHEMISTRY    By  M.  M.  Pattisok 

MIMR,  M  A.,  F        1     i.t5ls!cc1  by  V>.  M  WILSON.    With  a  Plate     S»o.  lis.  6</. 

MULLER'S  FER  riLIS.\TI(  )N  OF  FLOWERS.     Translated  by  D'Akcv  W, 

THCMPSCN,  H  A     Willi  n  I'rcfftce  h>  Chakl.>S  Darwin.    With  Illustration^.    Medium  Svo,  ;i 

POPULAR  .X.STRONOMV.    By  Simon  Newcomb,  LL.D.,  Professor  U.S.  Naval- 

oi  r,trv.c.;.rv.    Will.  1 1 J  I'.n^jcivintjs  and  Five  M.Tp- of  ihc  StMs.    Medium  8vo.  i8j. 

OUT  FIXES  OF  GFXERAL  CHEMISTRY.     By  Prof.  Wiliielm  Ostwalh. 

TfanjiIaSed  by  |.  Walkkk,  I  i     , ,  i'h.D.    Svo,  10;.  net. 

THERMODYNAMICS  OF  THE  STEAM  ENGINE  AND  OTHER  HEAT 

ENGINES.   By  CECIL  IL  f  EABQOY,  MaaiMhiuetM  Inttitute  ol  Tccbnologr.  ai/. 

THE  THEORY  OF  LIGHT.    By  Thomas  Preston.  M.A.    With  IHustrations. 

8vo,  15/.  net. 

A  TREATISE  OX  ORE  DEPOSITS.  By  J.  A.  Phillips,  F.R.S.  With  numerous 

llliutrations.    Medium  8»o,  25/. 

INORGANIC  CHE\IISTRY.    By  Ira  Remsen.  Professor  of  Chemistry  in  the 

John*  HopVinn  irnivertity.    Medium  Svo,  i6f. 

A  TREATISF  ON  INORGANIC  AND  ORGANIC  CHEMISTRY,    By  Sir 

IIENUY  ko.SLOE,  F,K..S..  and  Prof.  C.  SCilORLEMMEK,  F.K.S.  8ro. 
Vol<   I  .nnd  It.    INORGANIC  CHEMISTRY.    VoL  L—The  NoB-MtttOlie  Elenrata.    Seeoml  Editioo.  an. 

Vol.  II.    Two  Part.'.    i8/.  each. 
Vol.  ni.-oKGANIC  CHEMISTRY.   THE  CHEMISTRY  OF  THE  HYDROCARBONS^  and  their  Derfwtim. 

Parts  I..  [I.,  IV.,  and  VI.,  aij.  each.    Parts  III  and  V.,  iSr.  each, 

MICROSCOPICAL  PHYSIOGRAPHY  OF  THE  ROCK-MAKING  MINE 

KAI  S     By  n.  ROSKNBUSCH.    Translated  by  J.  P.  IninNGS.   8»o.   lllaMnied.  141. 

THE  .MYOLOGY  OF  THE  RAVEN  {Con^ns  corax  sinuafus).     A  Guide  to  the 

Si udy  of  the  .Muscular  System  in  Birds.     My  k   W  mii  i  i  ibi.     Ill  >»t rated.  [  rurt. 

A  TEXT-BOOK  OF  COMPARATIVE  ANATOMY.  By  Dr.  Arnold  Lang. 
With  Preface  by  ProC  Dr.  ExKST  Haxckki.    Trmtlated  by  H.  M.  BiENAAD,  ILA.  Cutab.,  ud  M,  BuNAUi. 

ELEMENT's'of'  THE  COMPARATIVE  ANATOMY  OF  VERTEBRATES. 

Hy  Pr^  r  R  WIEDERSIIEIM.    A  Lii  Il  I  l.v  \V,  NtwTON  Parkeh.    Svo.  xzi.  6J. 

TEXT-BOOK  OF  PATHOLOGICAL  ANATOMY  AND  PATHOGENESIS. 

By  Prof.  E.  ZIEGLER.    Translateii  by  Donai.i.  MACAi.iSTKk.  M.A  ,  M.D.    Illustnicd.  810. 
P.vt  I. -GENERAL  PATHOLOGICAL  ANATOMY.   Seoood  Edition,  lu.  6d. 

Part  II. -special  PATHOLOGICAL  ANATOMY.  Seciion  L— VIIL   Secoad  Editioa,  t2f.  W  SeeljoutX.~ 

XIL    i2t.  6tL 

MACMiLLAM  AMD  CO.,  LONDON. 
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SCIENCE  INSTRUMENTS. 


Ad  Illuitnted,  Priced,  anii  Drvrriji'.ivc  dialogue  of  ihe  In»tra- 
ocats  of  Science  which  axe  used  in  teachiog  and  demonstTating 
evoybcMidior  Flifricri  Sdenec^  M  weH  a*  of  the  Inttramente 
wkkh  UK  naed  ia  Original  Research  and  in  the  appMcatioai  of 
Science  to  Technical  Indosiriea  and  PHMiu. 

PRICE  TO  NON-CUSTOMERS,  2l.  %L  POST  FREE. 

BRADY  &  MARTIN, 

NORTHUMBERLAND  ROAD  &  29  MOSLEY  STRBBT. 
M«wamt>  on-Tyn». 

PARTNERS— 

K.  H.  MARTIN.  C.  B.  STUART.  B.8C..  H.  8FAR0O.  ASc,  F.IX' 

PURCHASERS  OP  SBLP.RBCORDINO 
INSTRUMBNTSt 

such  as 

Self-recording  Barometers, 
Sdf-ieconliiie  Thcrmometcn, 

Self-recording  Hygromelers, 
Self-recording  Galvanometers, 
SdC'recording  Raia-gangRi, ' 

SkMtU  ttt  that  tktjf  ar*  marktd 


TRADE 


MARK. 


This  matic  bn  been  eaicfcd  bj  tin  InTOiton  and  H aanCutunr. 

InitnuiMat  Oompftny,  OAmbridge. 

AddniRRll  eonimuiilcatloBR**lMlf«ai«alCoaipuiir 
CaniMdfa.** 

Price  List  of  ScientiBc  iDStruments,  tent  post  free, 
IUaatrat«4  Deacriptiva  Liat  aant  on  receipt  of  ta.  dd. 
Tte  Cambddc*  Saiaattae  laatiwBMM  Compaap, 
81.  Tlbb**  Rmr.CambrfdfR. 


SAMUEL  HENSON, 

97  RBOBNT  STRBBT,  LONDON,  W. 
ESTABLISHED  1840.  Late  177  STRAND 

Choice  Min«r«l  SpMincnt.  G«ni  SlOB«».  Cmnred  Opall.  MUad  AfatM 
meh  CrytuU  Ba!U,  Fouitt.  Rocks,  and  Rock  Scctiont. 

Latest  Aerivals. 

Mr  HENSON  hni  insi  rr,  rived  tome  good  Groupiof  I«p«ll«««  Stiboite, 
laietrsr,,,^  (  1  am  C  rv  11  i  c  I  .inl  Rulik  Eod  olh«r  SubMUCC*.  wd  « 
VanKinc  K.<:k  Cr^m]  ii  inchr»  dinmner,  pef  feetly  fiw  fro«n  Saw*, 
•aaU  C«yn»l  BalU,  »ilti  in.  |.Mir=^.  Ry.V  Cr>»»l  Car»inii«.  &c.,  ftci 
Crmalitcd  Hvdrmrmlliif.  lirnraiiJuc.  rolvb:i.,ic.  DMmir.rts  Oialco- 
tridriM.  AliiBiia.  Vcilow  Tcrmtnucd  B«fyl»,  G«kielil«.  and  Yliroiaiw«ll»f. 


ALBERT  EDWARD  JAMRACH 

(Late  CHARLES  JAMRACH) 

NATURALIST, 
180  ST.  GEORGE  STREET  EAST. 


PUBLICATIONS  OF  THE  ZOOLOGICAL  SOCIETY 

OF  LONDON. 
TRANSACTIONS,  Vol.  XIII  ,  Part  6.  Price 

IM.,  csolaiMlie  tin  Wk-wing  paper.  'Oo  «he  BriiWi  P*la»g«»e 
HnoHa''  Br  i.  W.  GRBOORV,  B.St.,  F.2.S.,  Bntfah  Mtr  


PROCEEDINGS  OF  THE  ZOOLOGICAL 

SOCIKTY  OF   LONDON,  iB.jj     P»M  I..  cOTtamn^  ilw  Papcn 
nadat  Ifce  Sdcalitc  Mtcliag*  held  in  January  and  fcbiuary  Uu. 
irith  IS  PImm.  trim  im. 
Ta  W  BhlBiaid  at  tba  SoCiM/s  Otto,  a  HaiMrcr  Square.  W.,  or  ihrmigh 


CONCHOLOGY. 


HELIX  FULTON  I. 

coLLscnoHs  roK  MvaevM*  pmom  £s  to  /jsa. 

KxriiANca*  MAna  ro«  »r«ciis  wot  ire  »t<x;k. 

QLA88  T0PPED  BOXES,  CARD  TRAYS.  «fc 

HUGH  FULTON  (Conchologist), 
2M  KWO*S  MAD,  LOUDON.  S.W. 


|laiiakii,€Uaa,I 


PRECIOUS  STONES  AND  GEMS. 

NOVELTIES  IN  CUT   STONES  FOR 
JEWELLERY  AND  ORNAMENT. 

Several  New  ,11  d  Intcrc^tini^  s-ccics  having  estraocdiaafy 
Lutlie  and  (  'ulmir,  also  strange  and  unutnal  Coloun  in  Olber 
Stcncs.  may  l  e  nlccicd  by  CdHcctait  and  otb«rt  at  aodaralc 
ptices,  on  application  to 

JAMES  R.  GREGORY, 
Mineralogist  and  Lapidary, 

8  8  CHARLOTTE  St.,  FITZROY SQUARE,  LONDON. W. 

COLLECTIONS  OF  MINERALS, 
ROCKS,  OR  FOSSILS. 

a  o  apaeiMMt  torn.  M.t  loo  «•»«  mm.  t  Mo  A*.,  Amm. 

»ffMiM*  P»tl  rnt. 
ROCRIRCnONSfar  ika  MICROSCOPE froa  i«.«Aaach,Paat  »m 

CABIHBTC  OIUtSB^AVpED^BOXBsTiltAVS,  HAMHRU,  A*, 
alvajrt  ia  Stock. 

THOMAS   D.  RUSSELL, 

7S  NEWGATE  STREET.  LONDON,  E.e 
F.  H.  BUTLER,  m  a.  Oxon.,  Assoc. R.8.MtnM. 

MATURAL  BX STORY  AOBNCY, 
158  BROMPTON  road.  LONDON. 
DiRltr  in  BudkB,  Kineralt.  Fouili.  And  other  01i||ecti 

of  Soientifio  Intareat 


c,  iLci  t^Mof  Rock..  UiMiab.  FoiriK  ar  R«««  —=-v-  =■ 

atccKlante   «ilh  tptcial  rtquiiemenli.    SCWOOt  tOltaCTWIW  « 
■n  tniaiy  atd  Ignccu.  Ro.k».  35  H'<^  "^'n.  <  f  fair       .n  <aw  wi«h  dnHMiB. 
icj.    |iilHn»rdol>.«ibj.ci.frT  1„  I..K'^-'l  Siud,  .u;  I  !'■■<*.  CaxdTrjr 
and  Cla»li|icd  Boar,  of  any  rt<iuii<d  illit,.  iiMcn>  n.*<lci.i.iT.ptIy  ordB 
tactical  Ot  ShalU  aed  gcattal  lapidary's  Wcik  raecuinl     M.cro  Rrd 

Rovltyi  Finvl>n^  Fiubtlmc,  Bciaa  Sbiaal;  aod  Saaiduc  Ttackyw 
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DIARY  OP  SOCIETIES. 

LOMDOm. 

THUttSDAY^  Jem  is- 

SoTAL  Socirrv,  mi  4.30  — On  lb*  CliMiciiy  of  *  Ciy>»]  acrordinK  10 

Botcovitch:  l-ord  Kelvin,  P  R  ."<  — On  ihf  Pi.pbcf 

in  Sn»ce  by  Rolalion-  I'lrJiniriary  N.''<:  I  l_  Walker.  R  S  — 
Fondtr  OWtvaliorj  .  a  i>i<-  Sricoldrt  Circlk  and  LUurulir  Arth  in  ibe 
lihthyoiauriaaKl  >^aiir.  pinjgin  ;  Prof.  Stclcy  F  k ,S  —KItcerical  Inter, 
firrtncc  Phen- m^na,  foir.eu'hat  AnAlofi'.ut  lo  Newt,  n'a  Ringv:  E.  H. 
BatlOB  —  On  the  Raiio  of  ihc  Specific  H»»n  of  ihe  Paraffmj  and  iheir 
Monohilogtn  Deritaiivei :  J.  W.  Capttick  — And  other  Pjpen. 

L  IMIIIAH  Socinv,  •!  1.— Ooihc  Botany  of  Mount  Kini  Balu  :  Dr.  Siapf. 
— Maicim  Biiiiili Tteitaia,  Pkit  JI. :  Pfof.  W.  A.  Hcrdman,  F.R  S  — 
Dci<ri])lti  n  ofa  V«w  Phm  t onttiiuiiu  ■  New  Genu*,  mcA  Pioviiioully 
ftmd  to  Met».tciB.rr»  M  A  UMik- AMcan  SpMi«  of  U« 
GcM>  Kicu>-  .Sett  Ki'i.ii -LoiitrikmloM  H  clw  EatbrjwlBgy  af  ih« 

Aaentifrrz  :  Mi««  M.  liriivo. 

C  mwiCAi  ?'<1ETV,  at  8  — CoDiribiiii  ntloour  Kn jwledne  of  the  Aconite 
Alk»loidi-VI  (  oLirttilofi  of  Aconitinc  iaio  lu<onitii>e :  Prof.  DunMan 
ar.d  F    H.  Catr  — >  II.  ModificnIioM  of  Aconilinc  Awochloride:  ProT 

Duntian  ar.d  H.  A.  D.  Jowell  — PiopcriM*  of  Strong  S->lulu>n>  :  S.  U. 

Pkkaing,  F  R  S.-Kot«  en  ite  StntoiiMiniun  of  Nllngca  Cptiv 
l«■tdk:S.V.PIclMltaf.F.SA•.Jted«)hnl■!^MM. 

TUKSDAV,  JiNit  JO. 
Zo  PlocrcAt  Socif  TV.  ■!  Ijo.-  A  Mcnojtraph  of  Buiterflic*  of  ih*  Gmii. 
JK}vii<  iis    (  atniltci.  H.  DiU'c  and  C.  T.  Uethoite  Uitkrr.  —  Dricrip- 
lii  r.ii  f  N.  w  S|<cii>  of  ButttifliM  (icm  ib«  ItluMJof  St.  llioiua:  Miw 

WMDltMSDA  Y.  Jvm  at. 

m  8.-  On  C(ir|r>:ir  \        in  Arran :  Trot  )  W 


GlOLOCICilt  Scc'HK,  _.  X  . .. , . ,     

indd,  K  R.S  — N\ic«  on  .m  Ir.truMve  Sheet  Jl  |iiahai«  and  A»»o<nateH 
icck«  at  R.hin  Htci.',  near  Bai.«rith»aile  :  |.  I'ontJeihwaite.— On  I  wo 
Ii;r  ..lit.in  l<t!li  frtin  A>le'buiy:  R.  I.ydekker.— On  a  Ne»  l';e>io- 
>*ur  'r  m  he  Waipaia  River.  New  Zealatxl  i  Captain  F.  W.  Hutton, 
F.k  h.— Ct.>«i\atibn>bOtlic  ASnilmof  iha  Ocniu  .Utrot otai« .  Robert 
r.  Toir*^-  OrKtipiioB  «ra  New  Gimaf  Madreponria  from  the  Suitoti 
SiOM  of  SMib  Walea:  Rolictt  F.  Tenia,  gtudy  uf  the  Dyke*  of  Hoac, 
Idaho :  Hcriwit  R.  Wi  oil.  CcMWDMcMd  by  il»  PtcaideaL— The  Rm 
anti  Fal  .f  L.ltc  1*r(aii)il«:  Or.  M>»th»v>r^SimiS»Jt^ 
the  PrcaiileBt.  ' 

K  tiYAt  Metkokolocicai  f  otiETV.  at  7.— Fifteen  V«ai!i"  f  og  m  the  British 
I«I.nri1-.  lEy-ifgo;  RoUii  H  ScLtt,  F  R  S.- Vi  p.r  Cunesu  of  Air 
over  it,e  AuUiin  Sita  :  W.  L,  Dallav 

Ro»Ai  WitnoiicoriLAL  Soci«T».  at  t.— On  the  Dcielopnaatif  tbaCoa- 

ntiDAYtlwMmy 

P  Si  CiiTV,  ai       Eahibiiicn  of  a  Foim  of  Catxy  Foeler  Brids«  : 

Mr  ^al€ic  -yr  IiRnrat  Xliihine:  Mr.  Pidgeon  — Ao  InJlutnce 
IdMhinc:  Mr.  W  .ai-hur.i.- A  New  Volu&cnuneter;  Mr.  Mjen. 

SA  TURD  A  y,  Jitsa  14. 

RovAfc  Borawic  SooKnr.ai  >is. 
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ihe  Malhcmalics,  pure  and  applied,  coniaininR  many  works 
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NINTH  EDITION,  310  PAGES,  716 1 LLUSTRATIONS. 

CoDtaiiM  Prof.  SMiTHELtii'  Flame  Cone  Separator,  as  exhibited 
at  tht  SmtA  of  the  Royal  Society  ;   Lecture  Apparatus  a.^ 
deacribad  in  "  Newih'^  Chemical  Lecture  Experitnents "  ;  and 
many  other   new  Iniitrument*  lucd    in    Research,  or  for 
technical  and  tcadiiag  parpoaet. 

Po»t  Free  to  Customers,  and  PnfiBUon  of 

Science,  ic. 

14  COMMERCIAL  ST.,  LEEDS. 

|dM  Sabaenber'a  Naaw  will  be  l>noie<l     hi*  or  htr  ova  Con), 

EotitUd 

FOURNET,  1892. 

Cuwiama;— 
AN  ILLUSORY  EYE  DISEASE. 

PROOKISSIVB  (M  MYOPIA 
Cata  Mo.  t.--Cail(46Ma  Mr.  Ro*kiit  niii.'KKNei.L  CAsra.. 

OwLidNp*M^tKnp<iot>.    Four  Wood  Kagmnaga. 
CaatNo.  a.— CaHadlrcaiMr.  Narti-KxHip. 

Oile  Utkoirapboil  MoorfieM*  Hotpital  Fonn. 
Csue  No.  3  —Culled  from  Mr.  JoitN  Courne. 

>  >i.c  I.Khagraphed  Muoelicldi  Hotpiial  Fena, 
Cat*  No.  4  -Culied  from  Dr.  A  Ql'a«hv  SiixocK. 

One  l.ithojjrapheil  Motirlieldv  Ho*piial  Form. 
Caaa  Rau  J.— CuUed  from  Mr.  Giio^ca  I.aw»on. 

Ckaa  Na.  sMa— Calted  tn  m  Mr.  CaiTCKCrr.^ 
Oaa  Utbographoil  PrcMiipiiaa, 

FOURNET  OS  CONVERGENT  SQUINT. 

Case  No.  6  —Culled  frnm  Mr.  Nktti  BSHir. 
Too  UllMgraphed  Mootticids  Hoipiial  Fortaa.    OiM  Wood  Bapaiias. 

FOURNET  ON  RETINOSCOPY. 

WANTED  A  TRIBUNAL. 

MMadaadMbr 
A.    F  O  U  R  N  B  T, 
■a.  MHTIMCK  ST.,  WBLBECK  ST.,  LOMSOV,  W. 

  Prie*  4M. 

NOTICE.— Advertistmentt  imd  ^mttmtu  ieUirs  f»t 
Naturk  tkould  U  miUbwtd  «  tkt  PMishtn: 
EditontU  eommumiimlittu  f  tkt  EdUtr.  Tkt 
Ut^rMe  addrui  ff  Naturi  it  "  Phcuf. 
LONDOM."  * 

SUBSCRIPTIONS  TO  ••NATURE." 

Yearly  Vg  o 

^^^^   ...  0  14  6 

Qoartoriy  0*6 

To  AIL  Places  Abboad  :— 

Jf^^y-  ■  I  10  6 

Half-yearly  q,,  ( 

Q»*rte'ly  o8o 

CHARGES   FOR  ADVERTISEMENTS. 

Three  Lines  in  ColuHl  0  S  C 

Per  Line  after  O  O  • 

One  l-'agc,  or  Quarter  Colamn  !   O  iS  f 

Quartet  H.^^;e.  01  Hall  a  Column  ...   i  le  • 

Haifa  r.cf.or»C«hwi  3    5  I 

Whole  Pag   .  :  6   I  O 

Mm^  Ordm  Mr>Mr  to  MdCMiLLdS  «•  CO. 
OFFICE:  39  B»ff«nu>  8nur,  SnAim,  W.C 


Digitized  by  Google 


liv 


I^A  J  URE 


[J  ONE  15.  1893 


MESSRS.  MAGMILLAN  &  CO.'S  NEW  AND  REGENT  MATHEMATICAL  BOOKS. 

MR.  R.  LACHLAiV.—AK    ELEMENTARY  TREATISE   ON  MODERN 

PUKE  GEOMETRY.   By  R.  LACHLAN.  M.  A.,  late  Fellow  of  Trinity  College,  CuDbridge.  8vo,  91. 
OXFOflD  .i/.4GAZ//rS.—**  KviuMe  eoDtribolion  to  aatbeaatical  Utentwe,  wHeb  mmy  be  connltea  with  profit  bjr  the 

Oxford  student." 

.VMTf'A'/:. — "  An  excellent  manaal,  complete  enough  to  meet  preseni  waots." 

L  yC£i  '.i/.  ■  -  "  A«  rejjat  its  the  subject  inatter  nothing  can  be  said  i)ut  in  praise.  The  arrangement  is  admirable  and  the  tmt  mcst 
dew  and  satisfying.  Discrciion  is  sihoun  not  only  in  what  is  given,  )<ul  aUo  in  omi!>siun.  In  addition  ii>  its  -.-.vtc  i^AUi  merits  it 
has  the  Rreat  advantage  of  .tii  attr.ictivc  appearance,  in  fact,  it  is  more  aUractivc  lookitij;  than  any  text  book  with  «hich  we  are 
acquainted." 

/^'<  '.\'.  — "  Much  of  the  m.^ttcr  apjicirs  to  be  original.  .  .  .  The  d'.Tii'ina'rations  arc  exceedingly  terse,  and  the  book  i*  highly 
concentrate  I." 

AfAXC!fF.S/'/ih'  < t  /.' ^-l  X.  —  "The  wotk  coveis  the  gcoaictry  of  the  ■>tr.iij;hl  line  and  ihc  circle  very  thoroughly,  ami 
introduces  ihf  student  'o  tln'  most  iiiipoilant  general  methods  in  geometry.  .  .  .  The  .it  r.in^i  iacnt  ii  luciil,  and  the  proof*  con. 
pact  and  clear,  ,  .  .  Tiie  author  gives  the  inipreuion  of  having  hiiiueir  an  entbusiaaiii  fur  his  subject,  aiid  appears  to  t>c  afqiutiued 
mUk  the  lalcat  wwk  In  it.  The  mMgnma  uc  on  •  good  lode,  and  thejr,  ■•  woU    tbe  tauocpici^  aie  cxnlicoitlj  ptiaHid  ** 

MR. /.BDH^ARDS.— DIFFERENTIAL  CALCULUS  FOR  SCHOOLS.  By 

JOSEPH  EDWARDS,  fonaerly  Fellow  of  Sidney  Sussex  Collese,  Cambridge.   Globe  Svo,  4s.  6d. 

CLASGO  W  HERALD.— "VLt.  Edwards  always  strives  to  make  matten  plofai,  but  in  a  thorouglily  Micatilie  nan  OCT,  mack 
to  the  future  advantage  of  the  genuine  student.    The  book  is  worthy  of  strong  commendation." 

SCO  TSMAlf,—"  It  bat  a  special  value  in  the  skill  with  which,  both  in  the  exposition  and  tht  eHtmylii,  it  consultsjtbe  neodi 
oirthoK  who  are  onBcoachiog  the  study  of  the  CaloUua  for  the  6m  timc^  and  viU  doobtlesi  prom  more  wrvkeable  tiuui  dw 
hniTier  Icst'booln  w  fangs  chmt  " 

PROF.  G,    JV.  JONES,— hOGMLlTHmC    TABLES.     By  Prof.  George 

WILUAM  JONES.  oS  CormU  UaivenUy.  Royal  Sra^  41.  id.  net. 

PROF.   IF.  B.  5 J// r//.  — INTRODUCTORY  .MODERN    GEOMETRY  OF 

POINT.  RAY,  AND  CIRCLE.    By  NVII.I.IAM  Hl.NJAMIN  .SMITH,  A.M.,  Ph.D.,  Professor  of  Mathematics  and 
.Vstronomy  in  the  Univer>iiy  of  the  .Slate  of  Miisouri.    Crown  8vo,  5/. 
SCOTSMAN.  —  "The  book  presents  its  subject  in  .i  manner  so  fresh  and  novel  as  to  be  likely  to  inspire  its  students  with  j 
new  interest  in  geometry,  to  alTord  a  valuable  diveisiun  ftc  ni  the  niunutony  of  Euclid,  and  to  ni.ikt-  ihtrn  belter  acijuamtcd  wil: 
and  more  interested  in  the  ialcUecluai  aspects  of  the  science.    I'he  book  may  be  heartily  recommended  to  the  attention  of  tcacbexi 
mhI  ttndcnta." 

NEW  EDITION  WITH  ADDITIONS. 

MR.  CHAS.  SMITH.'-A  TREATISE  ON  ALGEBRA.    By  Charles  Smith, 

M.A.,  Masterof  Sidner  SmMX  College,  Cambridge.  Fourth  Elition,  with  addi  ions  Crown  8vo,  71.  ftd. 
EDUCATiOXAL  TIMES.— "In  this  Algebra  Mr.  Charles  Smith  displays  prof  -  ;n.l  acjuaintance  with  his  subject.  .  .  . 
There  it  not  much  to  remark  on  in  the  first  five  chapters.  Mr.  Smith  proves  the  fundamental  laws  of  algebra  in  the  ttsonl  vagr. 
bat  hi  bq|in<  to  be  excellent  at  the  sixth  chapter  when  he  discassei  factors.  To  read  that  chapter  (the  sixth)  is  an  intdlMlMl 
treat  not  only  to  bright  beginners,  but  also  to  more  advanced  students;  those  who  think  they  know  algebra  will  find  that  their 
eyes  can  open  a  litile  svidc." 

CAMKRIDGR  A'£ I'//"/*'.—"  Two  great  merits  of  it  are  the  clearness  of  the  explanations  and  proofs,  and  the  jadidoas 
.■•election  of  subject  matter.  The  Itook  aims  at  being  complete  in  itself,  but  not  being  intended  for  beginners,  the  elementary  parte 
of  the  tubject  are  treated  somewhat  briefly.  The  chapters  on  Factors  and  Eqoatioiu  are  specially  good,  and  the  most  impwuat 
faadaaental  theoneBa  of  Theory  of  BqitatioH  art  here  faUmdmcd.  .  .  .  The  enuiplaa  ar«  wall  chMia  and  mmerana." 

MR.    W.    TFiT^-A-^.— EXERCISES     IN    EUCLID    GRADUATED  AND 

SVSTKMATIZGD.    ^  WIIXIAM  WEEKS,  Lecturer  in  Geometryat  St.  Luke's Tmioing  Coilen,  Eseiar.  iSom^  ar. 
EDL'C.l  nONAL  NBWS.'—**'^^  book  seems  to  be  well  fitted  to  transfomi  our  ovdiaary  dedMHive  into  a  pnicdcallj 
ductive  system  of  Geometry,  and  forms  a  valuable  supplement  to  Euclid's  Elements." 

<rC^JP2>MAr.—"  The  problems  are  grouped  in  sets  with  considerable  skill,  each  Ml  bearing  apon,  and  urviag  lo ^iaprcae 

apoa  the  memory,  some  fundamental  fact  or  principle  which  is  stated  in  large  type. " 

MR.  P.  A.  T/JOMAS.'-ENVNCIATIONS  IN  ARITHMETIC,  ALGEBRA, 

EUCLID.  AND  TRIGONOMETRY.   With  a  few  Examples  and  Nottt  by  P.  A.  THOMAS,  &A.,  Ial«  of  B^i 
College,  Cambridge,  Assistant  Matter  at  Sedbcrgh  School.    Globe  8vo,  21.  [On  FHd^ 

REDUCTION  IV  PBICE  OF  KH  LOCKS  ELEMENTARY  MATHEMATICAL  BOOKS. 
ELEMENTARY  STATICS.     By  Rev.  J.   B.  Lock,  M.A.,  Senior  Fellow  ^ 

Botsar  of  GooTiilc  and  Caioc  CoOcge ;  foniarly  Matter  at  Eton.  Globe  8*0.  4*.  6^. ;  rcdnced  to  $t. 

ELEMENTARY  DYNAMICS.  By  the  Same.  Globe  8vo.  4f.  6</. ;  reduced  to 3*.  <dt 

Tkiattiitttiimdt^gitktrinmtvflMmt.   GMttno.  6t,6d. 

MECHANICS  FOR  BEGINNERS.    By  the  Same.    Part  L  Dynamics  and  SmIK 

Globe  Svo.    \s.  6J. ;  reduced  to  2S.  6d. 

THE  FIRST    BOOK  OF    EUCLID'S  ELEMENTS  ARRANGED 

BEGINNERS.  Bylhenne.  (HobeSro.   Prico  Mduccd  ftoa  ti.  6/.  to  l«.  M  Hk 
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MESSRS.  MACMILLAN  AND  CO.  S  NEW  BOOKS. 

SBCOND  EDITION.  REVISED. 

LESSONS  IN  ELEMENTARY  BIOLOGY. 

By  T.  JEFFERY  PARKER.  D.Sc.,  F.R.S., 

Proff.ssor  of  liiiu  ■  "     IN  TiiF.  Univf.ksity  of  Otac.o,  Dunkdin,  Nkw  Zealand. 

With  £ighty-eight  llluimuions.   Second  Edttioo,  RevUcd.   Crown  Stro,  vu.  6<i. 

THE  LANCET.^**  If  tUi  ii  dilieentljr  itidied  the  ■tadenls  wSI  ttaxj  lanj  with  ihem  not  00I7  %  good  general  knowledfe 
of  Zoolo^,  but  have  been  trnly  edncaled,  have  learned  the  importance  of  aecBracjr  in  obeerfatioa,  ana  of  precision  in  exprcsiing 
what  halt  been  patiently  and  doadj  eaaaiaed." 

^V.-f  7  ^  A'A.—"  An  extremely  well  written,  well  considered,  nod  origioal  cUu-book.  ...  In  this  little  book  the  ttadent  will 
find  many  of  the  rsott  important  conceptioDt  of  biological  tcience  act  forth  and  illaMrated,  not  by  reference  merely  to  the  types 
which  he  disiiects  or  enamcs  with  gieatest  ease  in  the  elementary  course  in  a  laboratory,  bat  by  the  use  of  a  larger  area  of  well- 
chosen  examplcit,  both  of  plants  and  animals.  Original  woodcuts,  oficn  exceptional  merit,  are  freely  introduced  in  the  text. 
.  .  .  Their  merit,  however,  con<i<it<t  not  merely  in  the  general  plan,  but  in  the  fact  that  the  author  is  an  experienced  leadier,  and 
:in  accomplished  investigator,  wliu  has  developed  to  a  high  degree  the  art  of  lucid  statement — one  who  is  tboiMgblj  familiar  widi 
rhe  latest  researches  in  the  wide  field  of  which  be  treats,  and  is  able,  whilst  settteg  before  his  reader  the  most  important  (cnertlin* 
tinns  of  his  science,  to  avoid  redttodanejr,  and  to  ghc  a  fiCih  and  orichmt  huMlliy  to  the  oA-told  Moiyaf  the  atnictweaad 
functions  of  living  things." 

THE  .ir//£Aryf:f '.)/.—"  An  original  and  instructive  little  text  book  .  .  .  accurate  and  well  wrilteo.  .  .  .  tlw  anlhor'has 
shown  that  it  is  perfectly  possible  to  iiliutrale  the  chief  gener^isations  of  biolon  hf  the  linpleit  M^imu." 

r//£  SPP.CT.4  ■roA:~"A  well  written  and  eettJnly  instraetlve  teit-beok.  ...  The  book  is  well  ilhutialed,  and  plenty 

of  prsc(ic«I  advice  is  civen.  " 

<  ,f..(S(;oii'  a  HI:  AI  s  >. — "  A  lior.'k  lh.it  will  he  most  welcome  to  l)irjlnj;isls  everywhere,  ard  more  especially  to  tbo  e  \^hi>, 

a»  t'-.iLhers  are  en^A^nl  in  the  work  of  groondiog  students  in  the  fir&t  principles  of  Botany  aad  Zoology.  ...  A  book  like  that 
uo'lrr  r-jview  i  .rms  ihe  best  piote^t  agaittst  the  aMud  method* of  teacunc  Biology  at  laiK^-^^ad  Zooiagjr  cspedailf— in  moat  of 
our  Universities  and  Medical  School*. 

MANCBESTEit  GOA»DlAir.—"Ouaia/i^mA\it  mnch  eiiciaalhy,  if  not  ia  matter,  at  least  in  method  and  treatment." 

A  SUPPLI -n  \  :      1  MR.  GALTON'S  BOOK  ON'  "l  I"  ;    •  PRINTS." 

THE  DECIPHERMENT  OF  BLURRED  FINGER  PRINTS. 

By  FRANCIS  GALTON,  F.R.S.    8vo,  zs.  (y!.  net     A  SuppUmtnlarv  Chapter  to  Mr.  C^iH^^t:''  "  /—f   •  /v,v^ 

WILLIAM  KITCHEN  PARKE  R,F.R.S.  A  SHORT  MEMOIR 

ByT.  JEFFERY  PARKBK,  D.Sc  F.R.S.,  Professor  of  Biology  in  the  University  of  Otago^  New  Zealand.   Crwwatvo.   4/.  nat. 

SPEAA'E/t.^'*  Mr.  Jeffeiy  Parker's  modest,  suave,  and  ably  written  monograph  oa  his  father,  the  late  Hnmerlan  Professor 
of  Anatomy  la  the  Collage  of  Snrgeoos,  gives  a  vivid  and  at  the  same  tlnie  a  Just  picture  of  a  man  who  led  a  beaatlAil  lilc^  and  did 
aa  important  inwk  la  hi*  owa  department  of  aclentUic  reieaiah.* 

MANCHESTER  GVARDIAH.—"  It  is  wdl  wnllen,  and  in  many  rcipecti  might  serve  as  a  model  to  more  pretention 
works  of  the  same  class." 

NEW  BOOK  BV  MR.  WVNTER  BLYTH. 

LECTURES  ON  SANITARY  LAW. 

By  A.  WVNTER  BLYTH.  M.It.C.S.,  L.S,A..  Fell.  Cbeu.  Soc,  Fell.  Inst.  Chem.,  Barrister-at-Law.  Medical  Officer  of 
Health  and  Public  Analyst  for  St.  M arylebooe,  ftc,  Professor  of  Hygiene,  College  «l  Stale  Medicine.  Svo.  Sr.  6tf.  net. 

BY  THF.  SAME  AUTHOR. 

A  MANUAL  OF  PUBLIC  HEALTH.  Sva  mb.  net 

THE   SOIL   IN   RELATION   TO  HEALTH. 

By  HENRY  A.   MIERS,  of  the   Natural  History  Department  of  the   British  Museum, 
and  ROGER  CROSSK  EY,  M.A.,  D.P.H.,  Fellow  of  the  British  Institute  of  Fablic  Health.   Crown  8vo»  3X. 
LA!fCET.~**Vt  would  greatly  condnce  to  the  progress  of  sober  and  rational  sanitary  reform  if  the  information  contained  in 
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THE  ELECTRICAL 
GENERAL  ENGINEERING  COLLEGE, 
SCHOOL  OF  SCIENCE. 

PKNYWbRN  HOUSE,  i  PENVWBRN  ROAD.  KARL'S 

COURT.  S.W. 
PamnMt^.  W.  M  TVMXSLMAIfN.  B.S6,  M.I.B.B. 
TtUft'mm  '^Ttmmlmmm»  Lmttm" 
The  Complete  CounM  qottt^  SMdMli  feranoy  iMo  BlaeliiMlw  etfMt 
Euianiing  Worlu. 

Aa  fliM  Vtar'f  Coum  it  anaafid  U  quatify  Siudcaii  for  «nteriiic 
CeoMi'*  Hill,  the  Central  loMinition  EnipiMerine  College,  or  the  Royal 
Scho.,1  or  Mimv 

Foriy  m--  Siuic^iis  lavr  entered  the«  In.iitutinr.fc  ijurinj  ihe  Uit 
three  yeart,  ami  two  Knlranca  SchoUrthipt  have  been  obuined  at  the 
Gmum  Imdmiiao. 

TIm  Colhc*  !■  provided  with  very  complete  Laboraloriet  and  Dynamo- 
rasa,  and  alto  with  ao  exieneive  Coolofpcal  Collection  foe  the  Preliniiiiaiy 
Cdwm*  for  Civil  and  Mining  Engineering  St\i<icnts. 

Stodentt  are  regularly  tent  to  the  C'lHege  by  Leading  Engineers  and 
S.-srnnfi"  Aiithorilirt.  whoM  Nllmc*«rr  giver,  in  ihr  I'ro^v^t-'t'i^- 


MEDICAL 


THE  LONDON  HOSPITAL 
COLLEGE. 

Tlw  WINTER  SESSION  wUI  cnoiaMnce  on  MONDAY.  Om  OtlKR  i. 

The  Hoflphal  is  the  largest  general  hosjiiial  in  the  Ictngdont^  and  contains 
nearly  9oo  beds.  Number  f.'f  in-patient»  U^t  year,  10.C70  ;  ■  "*--|*atiTMtT. 
iia.yfrr;  acccdenis,  13, 42s 

Surgicai  operations  daily.    Major  operations  in        — t  .-9. 

AppaiMaaai* :—  Forty  >|ual«Ci4NIM*aiappoiiitmenii  are  tt,ade  annually. 
Dreieiri.  cHaleal,  l»st'niorteindallEI,aBdaUlcmilyjssutantsareap|uinled 
•very  thr<«  montni.  All  appoiaineM*  are  {tec.  Holders  of  resident 
appointments  are  alio  provialco  free  board. 

&cHOLAii<Hi(^  AKDPRiiKii.— Two  Entrance  Scfanca  Sebolanhips,  vahic 
Lt,  and  l.i  s.  a.nJ  two  Buxtun  Schcilnr>hip<,  yah*  i£jB  aad  iCaat  wUI  b« 
offrred  for  (.^>inp<tilion  at  the  end  of  ^rvirriihcrCoMawaiBdlaMiL  NUUIOM 
Scholarships  .tnd  Fnies  are  given  annuaity. 

Paica  S<  HOLA»sHIP*.— Inlerf.!  on  ^5'><>  will  be  offrred  shortly. 

Kkss.—ito  guineas  in  one  paynusit.  or  ij..  guinras  by  inalabnenit.  A 
rcdiKlion  of  ijguine.ss  is  allooril  10  the  sons  of  members  of  the  proCearion. 

Ltmcheoos  or  dinners  at  moderate  charges  can  be  obiwotd  tba  Stu- 
dent** Clnh.  The  Students'  Clubs  Union,  rmbraring  alt  the  ScJcnDitc. 
Social,  and  Athleiir  Clubs,  ere  available  to  all  Stu*!rnts.  The  (Tlubs  Union 
Ground  at  I^ower  t'dnionton  has  lately  been  ojK-ncd. 

The  Metropolitan,  MeiropolitanDiairict.i'^asi  London,  and  Great  Eastern 
Saihan  StalioM.  ar*  claat  la  tka  HopiMl  aa4  CaUw 

Var  Mrthcr  ioAnaatiga  awlr.  pcnoodlr  ar  ^  taiMTt  M 

HUNRO  SCOTT,  Wardrn. 

Mile  Ead.  E. 


UNIVERSITY  COLLEGE,  LONDON. 

The  Seseiao  aflha  Faealtr  af  MadidBa  wil  aaaaMiiaa  on  OCTOBER  a. 
UMsiuctory  Vmtm  at  4  p^,  fejr  Mr.  ULTON  POLLARD,  a&. 

The  Kiarr.inaiiciis  for  the  Knirance  Kxhiliilions  will  cnmmmrr  SEP* 
TEM1!I;K  a. 

Scholanhipe.  Exhitntionf,  and  Prires  of  the  value  of  C%oo  are  awarded 


College  Hospital  about  ^ooo  In'palienU  waA  35*000  Out- 
are  treated  during  the  year.  Iniriy-ux  appoialmeDtft,  eighteen 
iiwi£,  resident,  as  Houxe  Sui^eon.  Hou«e  ]'hyt,icUn,  Obnietric  Assutant. 
Ac,  are  filled  up  by  competitiun  during  the  year,  and  thete.  as  well  as  all 
ClerluKipk  and  DrfrNsershij^^  ar-*  oj)--n  tn  Student*  of  the  Hospital  withuul 
extra  fee, 

Proftp«ctUK4«  wi:h  fu[t  tnf  vrm^ti'jn  a\  tu  Cla%^r^,  PriKf,  may  b« 

"     *"     Ithe  College.  C.jwcr  Slr^cl,  W*  C 

V.  A  H   Hf  tKSUKV,  M  H  .  H  S  ,  F  U  S.,  Dean. 

I    .M.  Hi  iRhi'rRi.H.  M  A  ,  t.vv- 


THE  VICTORIA  UNIVERSITY. 

The  following  Exaounatiam  srill  b«  held  at  Owens  College.  Mancheiier; 
I'n.ver^ity  f  jllnie,  Liverpool;  and  V'a*ltihlre  Collrii:,  l.crds.  in  SK P 1- 
l-.MP.KK 

Sn  Enirance  I  xaininaiinn  in  Arts  (inirodiULtorv  to  the  Faculty  of  Medi- 
cine), i-ii  MONM.W.  SI.I'T1:M11KR  „.  »n.l  fMliowlnii Dnjra. 

An  I'.nir.  nee  K^t.iiiii^iaiiun  in  .\ri>  (iniro^iuctary  lo  tha  Pkcvltiraf  MorfcX 
on  Ml  'NDAY.  SKri  KMKKR  js.  awl  following  l>ayt. 

A  Preliminary  Eaaminaiioa  (intraduciory  to  the  F.icullies  of  Ant, 
Sdeace.  and  Law),  on  MONDAY.  SFKI  EMHER  15.  and  foUowiog  Uayv 

llle  Kxamirjaiion  K«(j;>).  arroinpanied  by  •  lilt  af  iba  SuhjccU  laMa. 

iBtm  be  seni  i>  ihc  Kr>;is:KA«  (rmm  whga  faitWr  particaiaia  cao  ba 

ubUincdX  on  or  ber,:re  Sl  ITKMnKK  14. 
MaacbaMcr.  Augiui  iSyv 

UNIVERSITY  OF  GLASGOW. 

The  Univrtiiiy  Court  are  about  to  apfmnt  a  LKCTI  RKR  in  CHf  - 
MI.->rKS  \o  Wura<-i  Students  ferSFSSION  iSv;  ><. 

Candiilatei  must  lodge  ao  Printed  Copies  of  their  AjwltcatioD*  and 
Tawimnaiali  »uk  iIm  SaSMribtr,  aa  or  baCm  SEPTBMBEK  a  naM. 

AlAW  K.  CLAPPERTOW, 
SccntMy    iIm  Cowl* 


91  Wan  RggeM  StMcl,  ObifMr. 


UNIVERSITY    COLLEGE    OF  SOUTH 
WALES  AND  MONMOUTHSHIRE, 
CARDIFF. 

^The  ELEVENTH  SESSION  will  begin  on  MONDAY.  OCTOBttt, 
,  1^  informaliosi  about  the  Entraace  Schi^Iarthip  and  Exhihilion  F. 
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ture.Ceriiiiratrs  in  1  )airyiag,  Sk,  wfll  ta  hawJ  ia  tta  AgwmlMwl  fta^aa» 
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GENTLEMAN,  aged  37.   trained   as  Me- 

rhanir.1I  Lngmeeriiie  Draughtsman.  .Vr  .  1  i  •  .|- :  i .  I\vif''  I  «  ■hiticsa 
|Kiwcr>  of  ,\rranKing.  •  JrgaBisinc,  CUuifying^j^&c,  wishes  tu  meet  < 
|K>s>  where  i:)uahficailansca«ld  CauiiliaM, 
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laria  aocialis.  i'tun;aiclla  repens.  and  other  object*  of  Poad  Life  ;  Aiaaba. 


Vartiealla, 
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HUGH  FULTON  (Conehologist). 
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F.  H.  BUTLER,  M.A.O]ion..Ataoe.R.&MlnM. 
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iSS   HROMPTON  ROAD,  LONDON. 

Dsaler  in  Sooka,  Mineral*,  Fotailt,  and  othw  Objeati 

of  Seientifio  Interest. 

The  Rock  S.:riii/ri«  n.  :k  iiKliide  Klrr-t.ilt  lii  ir.ir.  \.-.v  /  aland 
Danice,  Saunn  (Ijjuii^ate  m:'.'.  Mineile,  Luxiill«iiH«,  <_ir*inl  CaJiiiry  Kttyoliie 
and  Palaffonite  Tuff  and  PtaueDncher  (jnind  Syenite.  Anioti|;  minerali 
recently  received  from  abraad  are  goid  examples  of  An£!e«lc,  Aphihitalite, 
Aabotan,  BaoxUe,  Bole,  Kptomtie,  Hautmaimiw,  Mufanita,  Pnac-Opil. 
Waid,  and  Cariaduaa  Wuiraalte.  Hydfa,  Ampkioaw,  OocCth,  RaUili,  and 
atbar  abjaen  tat  Maliffeal  tntdy  a]«r»ys  on  haiMl.  A  aiMcinaa  af  Otteo- 
gloMtim  from  QueeniUlK),  and  a  unatl  collection  of  South  Amencan  Birdi' 
Skins  njw  for  di»po»aT.    Card  J'rays  and  GU«s-toppcd  Roxe*  made  to  order. 

PRECIOUS  STONES  AND  GEMS. 

NOVELTIES  IN  OUT  STONES  FOR 

JEWELLERY  AND  ORNAMENT. 
Sevcni  N«w  mod  Inteiesting  Species  IwTing  ettnoidiauy 
Loatra  and  Coloor,  also  itnafe  and  immnal  Colawi  in  other 
Stooe^,  nut}'  be  lelccted  by  Cdlecton  aadollicnatfliodanUe 

price*,  on  ajiplitatloB  to 

;         JAMES  R.  GREGORY, 

MiNBRALOGIST   AND  LaPIDARY, 

88  CHARLOTTE  St.,  FITZROY  SQUARE.  LONDON.  W. 

ALBERT  EDWARD  JAMRACH 

(L«le  CHARLES  JAMRACH) 

NATURALIST, 
180  ST.   GEORGE  STREET  EAST. 

^       Implemanu  of  Savac*  Warfar*.  IdoU,  Samd  Maslu,  PanvlaaVlDtMnr, 
WaliaUt,  CkiM.  Laeqaaf ,  Ooa^h  OaUa.  aad  atkar  Cmioa. 


MJflDICm 

la  Utn  Cure  cf  nil  DUordera  of  the  LIVEB,-' 
mnUOS,  HDHEYS   and  bowels      a  OrBRt  PDHI- 

P        im   af    the    BIOOO;     ^    Piv.vrrful    luvik.mrii':jr    g;  ihv- 

lygtm.  if  aaAriac  from  W£AZHSS8  AHO  SfiBlUIT, 
ud  ft  UMMlM  U  Oonplalata  laaldnUl  to 


THE  ZOOLOGIST. 

A  MONTHLY  MAGA/INE  OF  NATURAL  HISTORY. 

TItbidSariai.  Edited  by  J.  K.  Hartimo.  F.I.S..  F.Z  S.,  Membtrvf  lb* 

Untish  Ornithologiftti*  L'ninn,  contains — 

Ori|{in;il  Article*  liy  «cll-knuwa  naturnlifK  in  every  branch  of  looUgy  '• 
habiu  of  atumaU:  nmval  .-ind  departure  of  migratory  bird*:  occtunaca  ar 
fwa  bM«;  4J«tribuiion  and  migration  of  Briuah  fNl]l>w«tcr  liah:  Bavar 
rare  namw  fiih:  local  aquoria:  Briiiih  reptilai:  Brfabh  laad  and  {^>h- 
water  mollinca,  writh  remarkt  ra  the  haunti  and  habits  of  ihe  •.p^-ir  .  :  ^rd 
other  matter*  of  general  inlerett  to  tho<e  who  delight  in  natui.l  li,!,  ry. 
Reportiof  the  Linneao,  Zoological,  and  totoavoloftfial  Sodcttcs.  Review* 
of  H.,!  history  books  OccasiooU  imilatiatia  boa  faraifn  laalMhat 
juurrwi  .  Mfimportaat  and  inter«stiac«rliclaf  !■  variourtMndiaaorZdMMy. 
There  are  tKcaaioflAt  woudcuta. 

8IMMUM,  MARSHALL,  ft  CO.,  Ud.,  Stationer.'  Hsi)!  Court.E.C 

THE  ENTOMor  OGIST  s  MONTHLY 
MAGAZINE. 

Prica  Sixpence,  Monthly. 

Ed  It  ad  by  C  O,  ItAaaaTT,  O.  C  CNAMnow,  r.2.9..  f.  W.DowaLAi. 
W.  W,  FewLBa.  M.A.,  r.L-S..  R.  McLacmian,  F-RA.  E.  SAi>iiiiaR»; 
_  F.US.,ud 
t«a»  WAUtNOIIAM,  M.A..LI..]).,  F.Il,S. 

This  Ma|[aiina,e 
on  all  subjects  coQm 
tba  BritUb  lakt. 

SwbacrfplioB— Sis  ShHIEagi  par  Annna.  paat  fna. 

GIIRVEY  ft  JACKSON  (Mr.  Vaa  VoonlTt  SaeettMra). 
I  PannlMXar  R«w. 


iMad  b       caataiM  Madiid  arihli!*  turf  aatci 
sad  «ipaclall]r«a  the  laaaeuaf. 


THE  ENTOMOLOGIST: 

AN  ILLUSTRATED  JOURNAI  "K  CKNKKAL  KNTOMOLOOV. 

Edited  by  Richakh  ijuiiTH,  K.E.S.. 

With  the  Arsisiance  of 
H.  W.  Bat»s.  F.L.S.,  K.E.S.,  4e. 

riK  D.  SiiAar,  K.Z.S.,  F.E.S.,Ae. 


c;   H.  N-Ki-KALL,  K.E.S. 
W.  Wahkiih,  M.A.,  F  E.S. 
I.  J.  W«in,  F.L  S.,  F.Z  S.,  r.E.S 
F.  U.White.  M.D.,FL.S..  FE.S 


r.  R  niLM  i«.  F.E.s 

W.  Li'c.-.^  I->i -l  AMT,  F.E.S.  ic. 
EpwARij  A.  KtTCtt.  K.!,.S.,  t.J:-.S. 
MaKTIM  lAtOBV.  F.E.S. 
J.  H  LaacK.  B.A.,  F  I..S.,  F.E.S. 

There  ate  ficqueni  Lith'Sgraphed  Plates  by  \hr  best  Entomoluxical 
Artists,  and  occasional  Wo? d' u-.%. 

Loadoa  :  WEST.  NEWMAN.  &  CO..  i4  Hation  Gardaa.  E.C 
On  iba  t«l  of  avcrr  Month. 

THE  JOURNAL  OF  BOTANY, 

llKlllt,H  ANl*  fOKLK.N. 
Edited  by  Jame^  Drittkn,  F.L  S.,  British  Museum. 
CoNTKKTs :— Original  Articles  by   leadinc  Botanius  — Eatracti,  aoit 
Notices  of  Books  and  Memoirs.  — Articles  in  Journals. — Botanical  Newa.~ 
Proceedings  of  Societies. 

Prka  !«■  yl.  SobicriiHioa  for  Ooa  Vaar,  payabiain  adraace.  t«i. 

WEST.  K8WMAN.  A  CO..  m  Hailaa  Oatdan.  B.C. 


NOTICE. — Advertistmtnts  and  business  Utters  for 
Nature  should  be  addressed  to  tht  Publishers, 
Editorial  airtimuniialions  to  the  Editor.  The 
UUgraphic    address    >'/    MATURE    is    "  pHUSiS, 

London." 

SUBSCRIPTIONS  TO  ««  NATURE." 

f,  *■  *. 

Yearly  i  So 

Half-yearly   .  ,  a  I4  i 

Quarterly  .976 

To  AIX  PlACKS  AUROADi— 

Yearly.  ..............  iio  6 

Half-yearly  01$  6 

Quarterly  o   8  o 

CHARGES    FOR  ADVERTISEMENTS. 


Three  Lines  in  Colanin    .......  o  2 

Per  Line  after   00 

One  Eighth  Page,  or  Quiiler  Column  .  o  i& 

Qaarter  Page,  or  Half  a  Column  ...  115 

Haifa  Page,  or  a  Colamn   3  5 

V,'l  ,     P.-ige   6  6 


6 

9 
6 
o 
o 
o 


Montf  Oratrs  fa/ailt  t»  MACMILLAN  <y  CO. 

OFFICE:  39  BBDfORD  STRUT,  StkAim,  W.C. 
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TIm  L«tott  Edition  of  Anne  Pratt's  Flowering  Ptente. 

In  t  Voli  .  McJium  3vo,  CIoi'i,  Gill  Top.  Prie«  j£3- 

iyWERIHG  PLANTS,' GRASSES,  SEDGES, 
AMD  FERNS  OF  GREAT  BRITAIN, 

AIUm  the  Club  M ossei,  Pq^pnwwrti,  ud 

HonetaiU. 
By    ANNE  PRATT. 

Wiih  iij  icfurately  ciilourtd  PUm. 
|«U  the  MaiiT       Illutuations  of  the  Original  Sb-V«lha>a 
Edition,  ni>w  out  uf  print. 
" '  Th«  Fkwcrinc  Pluu  aad  Fcm>  of  Grwi  Britain '  »M  Mi*>  Pratt's 
«*M  nULtmumi  kcr  aim  wa>  to  write  a  pafHiUr  bMaoical  work  on  a 
ikmHBUr  Kkmitc        and  those  who  an  ■aqoaiiiMd  with  tiam  ««rfc 

In  IMlnB  tfoii  Cloth,  Gilt  1^  PHm  ly. 

THE 

GRASSES.  SEDGES,  AND  FERNS  OF 
eREAT  BRITAIN, 

And  their  Aliie*  tiie  Club  Mosses,  Pepperworto  and 

Horsetails. 

with  74  accurately  coloured  PUtes 

FREDERICK  WARNK  k  CO..  Hcdford  .Street,  Strand. 


Snu  PHhtkation.    Snbscribtf'l  Editifn^ 

Whota  rMbaiD.  Cloth,  about  40  pp..  Old  Foobcap  Papw 
(tll«  SntMCTibtr'i  Niunc  wilt  be  Print»l  on  hU  or  her  owa  Copr), 

FOUR  NET,    189  2. 

AN  ILLUSORY  EVE  DISEASE. 

mooMnivB  MYOPIA. 

Cam  Nnk  1.— Qin«d  from  Mr.  Ro.cirr  BttiDnHiLL  Cxma. 

One  Lithograpticrl  Trescripiion.    Four  Wood  EogW*llie*> 
CuallOka. — Culledfroni  Mr  Nn-r.K-.Mir. 

One  LithojfrapbLj  Moorficl;!*  Hospital  Form. 
Case  No.  3. — Culled  from  Mr.  Jiimn  CinrCKR. 

One  LilliDgraphifd  Moorhelds  Hoipital  Fom. 
Case  No.  4.— Culled  from  Dr.  A.  Quaxbv  Silcocx. 

One  LithMxaphad  MoorilaU.  Hoapllal  ttim. 
\  Ntk.  5.— Culteci  (ram  Mr.  Gioaea  LawfON. 

One  Lilhocrapbed  Moorfield*  Hoaplnl  FMB. 
iMe.  iiu. — Culled  from  Mr.  ClTcHaTT. 
One  Lithographed  PrescriiHion. 

FOURNET  ON  CONVERGENT  SQUINT. 

Case  No.  6.— Culled  from  Mr.  N  iti-ri  iriMir. 
Tm  LitlMgiarlMd  Mcoifields  Hotpnai  t,-.rm>.    One  Wood] 

FOURNET  ON  RETINOSCOPY. 
WANTED  A  TRIBUNAL. 

Printed  a.nd  Sold  by 

A.  FOURNET, 
II,  UENTINCK  ST..  WELBECK  ST..  LONDON,  W. 


IMPORTANT  WORKS  FOR  SALE. 

PROCEEOINOS   OP   THB  LONDON  MATHB- 
MATICAL  SOCnCTV.  V«l«.  I  I*  BmmJ  lane  m  «elh 

PROCBBDINOS  OF  THB  ROYAL  SOCIETY  OP 

LONDON.^  Voh.  I  to  s.  (Feb.  189J).  50  volumes  unitormly  bound  in 
cloth  and  1  in  cloth.  jCij. 

TRANSACTIONS  OP  THB  ROYAL  SOCIETY  OP 

Li  INDON,  fram  iS:^  to  iSB^.    jE  voI».  in  cloth  as  published. 
MATHEMATICAL  QU E STIONS,  with  their  Sol;  i  n, 

from  !he  EJuitUianal  Titnti.    F.dilcd  by  W.  J.  C.  MlLUta.    Vols,  i 

to  s;  (180.) ia  boanli a*  published,  /iiiu. 
REPOR'TS   OP   THE    BRITISH  ASSOCIATION 

FOR  THE  ADVANCI  MENl  OF  SCIENCE,  from         10  if^j. 


MONT 


ITHLV  NOTICES  OF  THE  ASTRONOMICAL 

SOCIETV  (IK  I. ON  1)1         \  A-.  I  to  tt  bound  into  7  rolumes  cloth 

MBMOIR8  OF  THE  ASTRONOMICAL  SOCIBTY 
OPLONOON.  Vols.  36  to  4;.  (iS«6-8iX   iJpaM.  4*0.  £,■»•». 


STANFORD'S  TOURIST  LIST. 

Mw  CaUitgmt  tfBta  Hhpt  mnd  GuiJts,  EngluJk  mmd  PimigHt 

sent  fo!t  frte  on  apfili'.atitH. 

TWO-SHILLING  TOURIST  GUIDES. 

Fcap.  tvx>,  Lirap  Qoih,  with  Maps  and  Plan.. 
Jost  Ready.    Sixth  Edition,  Revised  and  partly  Re-written. 
SOUND  ABOUT  MNDON  :  H  .:oric»l.  Archacaloyical.  Architec- 
tural .ind  Picturesque  NuIt-.  f'«.'i    l  ourLtt  within  a  Circle  of  Twelw 
Miles.   i)y  W.  J.  LOFTIE,  Author  of '"A  History  of  Loadoo,"  &c 




KKNT. 

NORFOLK. 

soMERTseminic. 

SUFFOLK. 
SURREY. 
SUSSEX. 
WARWICKSHIRE. 


ThiS*Htttmlkm*l,i 
BEDFORDSHIRE. 
BERKSHIRE. 
CAMBRIDGESHIRE. 
CHANNEL  ISLANDS. 
CORNWALL. 
DERBYSHIRE. 
DEVON.  NORTH. 
OCVOIIMUTH. 
OOraCTtHIRK. 
ENQLISH  UkKES. 
QLOUCE8TER8HIRC. 
HAMPSHIRE 
HERTFOROBHIRE. 
"  Nothiat  can  b*  nof*  coavcaicot  than  tha  volumes  of  (his  Utile  t*  ,^- 
diiUint  eauaiy  aeriaa;  tin  trpc,  lliaiagh  daady  ptinMil,  i.  daar,  and  ibcy 
aM  aMutf  aa  i#it  and  tmm  a*  fansMa  aa  a  feiriy  alM  a|w  «Ma.**~ 


MACMILLAN  AND  BOWES, 


WORCnTERBHine. 

WYE  (THEV 

VOHK9HIRE,  (E  A  N.). 
YORKSHIRE  (WEST). 


JBNKIN80N>8  PRACTICAL  GUIDES. 

Fcap.  1*0.  Ctotb,  with  Map.,  Ac. 
lust  Ready.    Ninth  and  Cheaper  Edition,  Revised.   

OUtDE  TO  THE  ENOLiaH  I.AKB  DISTRICT.  EdUed 

hy  the  Rev.  11  I;  KAWNSI.I  V,  M  .V.,  Vicar  of  Crirtlhwaite.  and 
THOMAS  BAKKWKLl,  of  Keswitk  With  8  Maps  and  j  Panonraic 
View*.  6x- 

"  A  more  useful  companion,  we  cinhonesthrsay,  could  041  be  found.  ..  . 
Let  every  eisiior  to.llM  Lalna.taka  Mr. Jeakinaoa  .  volaae  a 

comp 
ouch 

Sp€ctatar. 

1  tie  Serif  I  imhmtei,  im  */.//f;,.»  U'  the  alw*  :— 
Tha  lale  of  Wlirht.    Fifth  Edition.    Wiih  ]  Maps,  price *«.  6tf. 
Mortb  Wale*.    Kuurth  Edition.    With  i  Maps  6>. 
NortkWalea.    :~in..;ier  Guide.    Third  Kdiiion.    Time  Mtpa.    1*.  ArfL 

STANFORD'S  TOURIST  HAPS. 

BUSen.— aTAMPOXO-a  POSTABU  hap,  showiac  the 

Railway*.  &c.  Scale,  105  mi  let  to  an  inch  ;  \\tv.  i'j  jm  Colauf^ 
iui'l  THMMiUe^  incase,  loi. 
CBNTRAL  EUmOPB.— DAVIBS  a  MAP,  contuoioc  mil  the 
KaiUays  and  Staiioat.  KaaiiK  aiwaa,  aad  ChMf  Mauttam  RMgM 
arc  cicari),' deliaaaiad.  Seal%  a4  ■Baa  to  an  Inch ;  aiat,  4y  i«.  fcy  |>. 
Mounted  ia  caiai.<«. 


t  every  visitor  to  tha  Lalia.  take  Mr.  Jeakinaoa  .  volaae  and  acrcr  part 
ntaaywiikk.  U«llhhl«libMCkiK.iiaaaa  laiaa  antuaBrtwt jM 
tht  to  sec,  orcvcf  iMeaUaway,  Itwill  aocbe  (ht  tah  ar  Ma  gM*."— 


anal 


OTTKBsamatt  tausa  asri  pakt  of 

Scale,  as  mile,  to  an  inch  ;  ^i/--,  ti  m  hv  i^     In  ra**.  (?r 
BHOUAND  AND    WALES     BTANFOKD'S  L.ONOCH 
AlXAa  BAIbWAY  AirO   STATIOir  M AP.— >cate.  sa 
miles  10  an  inch ;  sire,  40  in.  by  4S.   Coloured  a.'id  tnua 
tit.6J.  The  Four  Sheets  can  also  be  had  separ.itely- 
in.  by  .6.  Colmned  and  aMwaled  in  caae,  cacbu- 
lIsAMBAMB  WAUa.-BTAMPOHD'a  POBTi 
kP.   With  the  Raihrayi  very  clearly  ddiacatcd.   Scale,  13 
to  an  inch  :  sire  12  in.  hy        ('olouredaad nsounied  in  <ia.«.  74.  rw/ 
ENOLISH  LAKE  DISTRICT.  .TOBBiaT'B  BCAP.  Wiin 
all  thr  K' :a<.l^  and  I'alb^  ni:irk{:d  and  Heights  given.    Scale,  tin.  to  a 
ir.ik  :  iitr,  .  7  ,;i  l.y        1  rb  e,  with  Roads  and  Lakes  coloured.  feUad 
LI-!  L-a.r,  31.       ;  lull  Lul  life,;.  ,r        ;  nuiuatcd  incase.  71.  6t/. 
ISLE  OF  WIGHT. -TOURIST'S  MAP.   Scale.  1  inch  to  a 
mile;  siie,  a;  in.  bv   ai:  and   descriptive  VISITOR'S  GUIDE. 
Folded,  plain,  ir.  :  coloured,  ir       ;  mounted,  \t.  id. 
NORTH  WAZ.B8.-TOURIST'S  MAP.  SeafauintJaa  aa  ak 
inch:  sir*,  u  m.  by  37  :  ani  d<:>cnpu«e  VIiilTOVSCVlDB.  PalM. 
plain,  if  6rf  :  clouted,  21.  ;  mnuiifd.  sr. 
SOUTH  WALES.-TOURIST'B  MAP.    Scale,  a  ■ttia  to  M 
uich  ;  «i/c,  n  in   by  ay ;  and  de»cnv»iive  VISITOR'S  GUIDE. 
Folded,  plain.  11.       :  caluured.  31.  :  muuxtrd,  u. 
LOMBOHtf-aOIslsIHa-a  aVAMOARD  akAp.   Scale.  4  ia.M 
a  aiila;  sbe.  34)  in.  by  tj.  With  ao  Illustrated  GUIDE.  Cuioatad 
in  case,  11. ;  extended  sue,  34}  in.  by  34),  and  full cotoured.  ti.  h/. 
m'^untrtl,  31.  C"/. 

IK>NDON  DAVIEB'B  BRITIBH  MBTBOPOI.IB.  ScaJe. 
_j  in.  t  >  a  mil?-  ,  >ijr.  36  in.  by  as^  Calaand  aad  amialad  in  caik 
71.  ;  or  with  r.i;,atinuali'i:i  «o«itlMfardb8fMrftlMCtyttaIViahMi,iM. 
Other  Maps  ai  sj  and  o.  Nf. 

liOMDON.   SKAP  OP  THB  BNVtBOWB  IMP  IsOHHOH,  in- 
cluding Twenty-five  milM&oai  the  MciiopoUi.  Sfnia,  i  of  u  tnih  m 
aBiUe(.jja,  j6  in,  by  11.  Maootad  in  ca«i  «at.  Other! 
S*-  Ms  3*.*  ai;  4A.  m.  wK,  ar  ». 


'Ua*..tb. 


EDWARD  STANFORD,  36  aod      Coekspor  Sticei,  S.W 
S»k  Agimtffr  tk*  OriMMtt        im  EngUmd  tmd  tVUa. 
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Now  Ready,  Clu<h,  3vo,  150  pp  ,  Price  <».  nd,  Potiif  <  4f<l 
AN  INTRODUCTION  TO  THE  STUDY  OF  THE 

ID  lATOMACE^. 

By  F.  \V.  MILLS,  F.R.M.S.,  with  a 

BIBLIOGRAPHY 

By  JULIEN   DEHY.  F.R.M.S. 
Loodea:  ILIFFE  ft  SON,  j  Si.  BHde  Street.  E.C. 

On   the    ORGANISATION  of  SCIENCE. 

Hy  a  Fr>e  Lani-E  "A  very  weighty  protect.  .  .  ■  tuefctlivc  and 
inlcmiing  .  .  .  wch  vigour  and  incixvencit." — {Xatfrml  Stitiut.) 
"  Noilung  could  be  more  admirabte  than  hit  parpote.'*— ^/.4iM<r/.) 
"  We  trtui  it  will  be  vridcly  and  thoughtfully  read."— (CiimiVa/  .Vmt.) 
It.  net. 

WILLIAMS  &  NORGATE. 

Instrument  Company.  Oambridge. 

Addreiaall  communicationa  "  InatrumentCompaoy, 
Cambridge." 
Rrictt  Llat  of  Scientific  Inatrumenta,  aent  poat  free. 
(Iloalrated  Oeacrtptive  Liat  aent  on  receipt  of  ta.  Sd. 
Tbe  Cambridge  Scientific  Inatrument  Company, 
St.  Tlbb'a  Row.Cambridea 

~TO  SCIENCE  LECTURERS. 

Ste  Mr.  HUGHES'S  PATENT  COMHINATION  OPTICAL  LAN- 
TERN, uted  by  late  W.  Lant  CARrcNTK*.  Eiq  ,  Prof.  FoNiiKf.  New 
T riple  cofittrucicd  for  B.  I.  Maloin,  E>q.,  ihi*  leaion.  New  Oxyhydro- 
KCD  Microscope.  Gial>d  KctiiJta.  Docwra  Triple,  Priie  Medal.  Htghctt 
Award.  Supplie<l  to  the  Royal  Puly technic  liutitution,  Dr  H.  GiArTAN 
Ol'IkneS*^.  alad;ime  At>ELlN.\  pAl'Tl,  &c.  Patent  Pamphago*  Lantern 
Socnce  Lecture  Sets.  Novclttea  Cheape&t  and  Best.  Kbboratelv  lltu%- 
t  rated  Catalogue  300  ^ges.  ii.  ;  Pottage,  yi.  Smaller  do.,  Pamph* 
leti  Free— HUGHES,  SrKiALi»T,  Brewtier  H  ou»c,  Mortimer  Road, 
Kingtland,  N. 

TO  COLLECTORS,  CURATORS 
OF   MUSEUMS,   &c..  &c. 

TO  BE  SOLD. 

1.  — A  splendid  Collection  of  LEPIDOPTERA,  the 
work  of  a  distinguished  Entomologist,  containing 
3700  Specimens,  classified  after  Latreille. 

2.  — A  fine  Collection  of  SHELLS,  comprising  1300 
Specimens,  originating  principally  from  Oceania  and 
the  Indian  Sea. 

APPLY  TO 

MR.  WILLIAM  LEWELIN, 

548,  Oxford  Street,  London,  W. 

REYNOLDS  AND  BRANSON'S 

NEW  CATALOGUE 

OF 

Gbemical  and  Pbysical  Apparatus, 

pure  Chemicals  an&  "Keaaente. 

NINTH  EDITION,  3J0  PAGES,  716  ILLUSTRATIONS. 

Contains  Prof.  Smithklls'  Flame  Cone  Separator,  as  exhibited 
at  the  Sfir/t  of  the  Royal  Society  ;  Lecture  Apparatus  as 
dexribed  in  "  Newth'i  Chemical  Lecture  Experimenlt " ;  and 
miaj  other  new  Irutrumenti  used    in    Research,  or  for 
technical  atul  teaching  par|>oiet. 

Post  Free  to  Customers,  and  Professors  of 
Science,  die. 

14  COMMERCIAL  ST.,  LEEDS. 


SCIENCE  INSTRUMENTS. 


An  Illustrated,  Priced,  and  Descriptive  Catalo^e  of  the  Instru- 
ments of  Science  which  are  used  in  teaching  and  demonstrating 
every  branch  of  Physical  Science,  as  well  as  of  the  Instruments 
which  are  tued  in  Original  Research  and  in  the  applications  of 
Science  to  Technical  Industries  and  Pursuits. 

PRICE  TO  NON-CUSTOMERS,  2l.  6d.  POST  FREE. 

BRADY  &  MARTIN, 

NORTHUMBERLAND  ROAD  &  29  MOSLEY  STREET. 
Newcaatlfr-on-Tyne. 

PAKTJfSKS— 

N.  H.  MARTIN,  C.  E.  STt/ART,  B.Sc,  H.  SPAROO,  ASc.,  F.IjC. 


DUST  IN  AIR. 

Inttruments  designed  by  JOHN  AITKEN,  Esq.,  F.R.S.,  4c., 
and  made  by  WILLIAM  HUME,  Edinburgh. 

THB  POOKUT  DUST  OOUNTBR 
Hu  Moid  Chamber,  Millimetre  Scale  on  glaM,  Viewing  Lcn>,  Cradualed 
Mcaturing  Air-pump,  j  Slopcoeki.    In  Caw,  4i  X  j  x  ■{ :  Weight,  lo  osk 
PRICE  £8  ea. 

THB  KONISOOPB, 

For  the  Study  of  the  Colour  Phenumena  of  Cloudy  CoodeilMtion,  da*  to  dlUL 
Half-metre  Hout  Chamber  Glau  Endt,  Air  pntnp  and  Stopcock  .  Weight, 

I  lb.  14  oil    PRICE  ea  8a. 

PLATTNERS   OOMPLBTB  BLOWPIBB 
LABORATORY. 
FOR  GEOLOGISTS,  MINERALOGISTS.  AND  SCIENTIFIC 
VOYAGEURS. 

For  the  (Jitaliiaiiw  and  Quantitative  Analvti*  of  Mineral.,  including  very 
numcroijft  Atvay  and  Blowpipe  I'oi^U  and  Reacents,  with  a  fine  Balance  in 
coUaptiblc  glaii  cau.    Travelling  Case  meature*  >ii  >:  i;i  n  iSi;  weigh. 
5a  Ibt.   PRICE  £26  128.  6d. 


THB  OAMTILHVBR  PROJBCTION  LANTBRN. 

Flat  and  <  tpen  Su^e,  for  ule  al  Srience  Lecture*.  Pliyucal  and  Chemica 
Kxperimenti.     Show.  Lung  Jind  Whole  Ilriin  Section,  for  Phyuologiit. 
and  Palhologi.ti.    Cu'idcnw.  5J  lu  I'l  inches  diameter. 
PRICES  from  £0  lOe. 
ILLUSTRATED  DESCRIPIIVK  PAMPHLET. 

WILLIAM  HUME, 

SCIENTIFIC    INSTRUMENT  MAKER, 
2  WEST  COLLEGE  STREET,  EDINBURGH. 
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MESSRS.  MAGMILLAN  &CO.  S  TEXT-BOOKS  FOR  ADVANCED  STUDENTS. 

TEXT-BOOK    OF    GEOLOGY.    By   Sir  ARcniB.\LD  Geikie.  LL.D..  F.R.S., 

Ij.rcclor  Cicncr.il  of  the  Gcolrypicil  -Survey  of  Great  Uritain  and  Ireland,  and  Director  of  the  Museum  of  PraclicaJ  Geology, 
Loodon ;  lately  Murchiion  Ptofcixar  of  Geoltigy  and  Mincnlocy  in  the  Univcnily  of  Edinburah,  and  Director  of  the 
.GeologiealSiimyorSaMlMd.   With  IttattMlien.  Third  Bditim.  TbonNcMy  Reviwd.   McdlimSva.  \5h0r^, 

A  TREATISE  ON  ORE  DEPOSITS.  By  J.  A.  Phillips,  F.R.S.  With  numerous 

lllusiniliont.    Medium  8vo,  251. 

POPULAR  ASTRONOMY.    By  Simon  Newcomb,  LL.D.,  Professor  U.S.  Naval 

OhMfvaitacy.   Wiik  its  EiigntviiqpMiil  Fi««M«|M«ribe  Stan.  Median  Sva  iSf. 

A  TEXT-BOOK  OF  THE  PRINCIPLES  OF  PHYSICS.    By  Alfred  Danibll, 

M.A.    Second  Edition.    Medium  8vo,  2tx. 

THE  THEORY  OF  LIGHT.    By  Thomas  Preston,  M.A.    With  Illustrations. 

8«0|  ist.  net. 

APPLIED  MECHANICS.    By  James  H.  Cotterill.  F.R.S..  Professor  of  Applied 

Mechanics  in  the  Royal  Naval  Col!f{;f,  Greenwich.    Second  Edition,  Revised.    Medium  8vo, 

OUTLINES  OF  GENERAL  CHEMISTRY.     By  Prof  Wiluelm  Ostwald. 

TiMulnted  I17  J.  WALKia,  D.Sc..  FI1.D.   Svo^  lOi.  act. 

A  TREATISE  ON  INORGANIC  AND  ORGANIC  CHEMISTRY.    By  Sir 

HENRY  ROSCOEf  F.K.S.,  and  Pior.  C.  SCHORL£MMEK^  F.K.S.  Sto. 

VQli.  I.  and  n.    INORGANIC  CHEMISTRy.    Vol.  L— The  Nwi-Hetallie  ElenMot*.    Second  EditiiiB.  au. 

Vol.  II.   Two  Partf.    iS».  Mch. 
Vol.  in.— ORGANIC  CHEMISTRY.  THE  CHEMISTRY  OF  THE  HYDROCARBONS,  and  their  DerivaUncs. 

Part*  1..  II.,  IV.,  and  VI.,  21,.  each.    Parts  III.  and  V.,  18/.  each. 

INORGANIC  CHEMISTRY,    By  Ira  Remsen,  Professor  of  Chemistry  in  the 

John  Hopkini  Uaivenitj.  Medinai  8in\ 

THE  ELEMENTS  OF  THERMAL  CHEMISTRY    By  M.  M.  Pattison 

.MUIR,  M  A     F  R  <  F  ,  awiited  l.y  D  M  WIl  SOX     With  a  Plate.    8to,  I2f  6v/ 

A  TEXT  BOOK  OF   THE  PHYSIOLOGICAL  CHEMISTRY  OF  THE 

ANIMAL  MODV,  including  an  Account  of  the  Chemical  Changes  occurring  in  DIacnae.    Bjr  ARTHUR  GAMGEE. 

M.n.,F  R.S.     With  Illustrations.    Vol.1.    Medium  8vo,  iSr  \Vol.  U.  ikcri'iy. 

HISTORY  OF  CHEMISTRY  FROM  THE  EARLIEST  TIMES  TO  THE 

PRESENT  DAY.  B7  ERNST  VON  MEYER,  Ph.D.  Ttaulalcd  hr  GioKOi  VLtOmtk*,  Ph.D.  S«a,  14*.  net. 

ORGANIC  EVOLUTION  AS  THE  RESULT  OF  THE  INHERITANCE 

OF  ACQUIRED  CHARACTERS  ACCORDING  TO  THE  LAWS  OF  ORGANIC  GROWTH.  By  Prof.  G.  H. 
EtMER.   Traatlatod  by  J.  T.  CVMinitoHAM,  M.A.,  F.R.S.E.  Std,  ixr. 

A  TEXT-BOOK  OF  COMPARATIVE  ANATOMY.    By  Dr.  Arnold  Lang. 

With  Preface  by  Praf.  Dr.  Ekmst  Hakckeu  Traoalalcd  by  H.  M.  BERRAmOk  M.A.  Canlah.,  and  M.  Bbb^iakd. 
Pan  I.  Sf  o,  I7«.  net. 

ELEMENTS  OF  THE  COMPARATIVE  ANATOMY  OF  VERTEBRATES. 

By  Prof.  R  WIFt>r.RSHEIM.    Adapted  by  W.  Newton  Parker.    Svo,  12..  6./. 

A  TEXT-BOOK   OF  PHYSIOLOGY.     By  Michael  Foster.  M.D.,  F.R.S.. 

Professor  of  PhysioWy,  Cambridge.  Illusiraied.  Fifth  Edition,  lat|ely  Reviled,  SvOk  Purls  I.,  IL,  IV.,  tot.  6/ 
each.    Part  ill.,  7j.  6./.    Api  enrln  liy  Dr.  SHRHiriAN  Lea,  7/.  6i/ 

TEXT-BOOK  OF  PATHOLOGICAL  ANATOMY  AND  PATHOGENESIS. 

Ky  Prof.  E.  /.lEGLKK.    Translated  by  Donald  MacAlistsr,  M.A.,  M  O.    Illuitniled.  S«o. 
Part  1. -GENERAL  PATHOLOGICAL  ANATOMY.   Second  Kditioo,  lai.  M. 

Part  II.— SPECIAL  PATHOLOGICAL  ANATOMY.   SectioM  L— VHL   Second  Sdilion,  i».        Sect  ions  IX.— 

XII.    12/.  6./ 

A  TEXT-BOOK  OF  PATHOLOGY.  Systematic  and  Praciicai.    By  D.  J.  Hamu 

l  i  )N.  M.B.,  F.RC.S.E..  F.lt5.E„  Prorcaior  of  Falhologteal  Analony,  Aberdeen.  Co|Hoiialy  IllnMra  ed.  Xo\.  1 
Med.  8vo,  25/,  \_Vol.  //.  ih<>n.) 

A  TREATISE  ON  COMPARATIVE  EMBRYOLOGY.    By  F.  M.  Balfour. 

M.A.,  F.R..S.    In  two  Vols.    Second  Edition.    .Medium  8v  >.    V  .1  I.,  i8j.    Vol.  II.,  2I(. 

HAND-BOOK  OF  FIELD  AND  GENERAL  ORNITHOLOGY,    By  Prof. 

ELLIOTT  COUES,  M.A.   IllaJlrated.   Svo.    lOf.  net. 

MACMILLAN  AND  CO.,  LONDON. 
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MESSRS.  MAGMILLAN  AND  GO.'S  NEW  BOOKS. 

OME  FURTHER  RECOLLECTIONS  OF  A  HAPPY  LIFE.    By  Marianne 

Jif ORTH.   Edited  bj  her  lisfer,  Mti.  J.  A.  Svhonos.   Extern  Crown  8ve,  81.  M  net. 

^  y  /Z^AVi'^'iV.—"  The  joyomness,  the  gaiety,  the  drollery,  ,  ii  tl:c  So  dV:  :irc  contagious.  In  wit  and  liveliaoa  b  cer> 
inly  surpasses  the  first  series  of  recollections.    A  more  charmiriL;  voI.miic  of  iiavcl  it  would  be  tmpouiblc  to  name." 

BY  THE  SAME  AUTHOR. 

RECOLLECTIONS  OF  A  HAPPY  LIFE.    Being  the  Autobiography  of  MARlAimB  North. 

Edited  by  her  sister,  Mrs.  J.  A.  SVMONDS.    With  Portrsiti.    Two  VdU.    Second  Edition.    Extra  Crow  n  8vo.    17-.  nirl. 

SPECTA  TOK.  —  "  The  record,  as  it  stands,  is  intcrcHlin;;  to  c\  cry  clasi  of  rL-adcr.  Miss  North'*  powers  of  description  are 
lot  confined  to  her  brush  alone,  and  »ome  of  the  descriptivt  vMjrk  uf  Iil-i  yw  i>  of  a  very  high  merit.  She  wratt  almj^  with  a 
:lear  conciseness,  with  a  very  full  power  of  expreuion,  aod  with  an  abund.ince  o(  quiet  humour." 

TJMES.-^"  A  book  whidt  will  deUfht  and  cnlerloia  muif  tedten." 

WILLIAM    KITCHEN   PARKER,   F.R.S.     A   Short   Memoir  by  His  Son, 
T.  .1 E  FFERY  PARKER,  BiSe..  F.R.S.,  Profeuor  cf  BMoiy  Id  tli«  UidTCnity  of  Otago.  New  Zedaad.  Cnm  Sm, 

4r.  net. 

AThEN.'hUM.—"  Prof.  Jefferv  Parker  ia to  be  waimlj  coagfatolatcd  oa  lbi««banni]lK  tkctdt  of  Ui  beloved  father*!  life, 
>  .  .  Aa  a  aketch  it  is,  we  thiak*  pemct." 

MEMOIRS  OF  MY  INDL\N  CAREER.    By  Sir  George  Campbell.  M.P., 

K.C.S.L,  D.C.L.    Edited  by  Sir  Chaki.es  E.  BKKNARt).    2  vols.    8vo.    With  Portrait  and  Map.  24r.net. 

TIMES.—"  i^ir  George  Campbell's  autobiography  retlccis  a  chitractcr  which  in  OKire  aapicti  than  one  connands  admiratioa 
aii4  eateen.  The  bulk  of  the  narrative  it  made  ap  01  intercstiog  renioitcenoe*  of  an  aventfol  GMcer»  intenqwned  witb  Bunqr 
ahrewd  obaemtion*  on  aten,  naniMxa,  and  poliliot." 

BRITISH  FOREST  TREES  AND  THEIR  SYLVICU LTURAL  CHARAC- 
TERISTICS and  TRCATU ENT.  By  JOHN  NI8BET.  of  tlw  Indian  Foiert  Secrice.  Crown  Svo.  tfr.  net. 

SATURDAY  REViBW.'^**'nm»  who  an  of  Bvetjfn'i  aiad  in  fimfe  tow  of  woodlanda  wfll  fiwl  Mr.  Nubefs  work  fall  of 
iaterest,  and  those  wboie  concern  in  thetul^ect  b  of  a  moie  practical  natorewill  be  repaid  by  thit  dear  exposition  of  the  prindpia 
of  sylvicuhnrc." 

ACADEMY.—''  I  hc  buolt  is  a  necessity  to  sylviciiUurist»,  while  all  who  are  iatereilcd  ia  arboricolture  will  learn  from  Mr. 
NIabet's  pages  madi  that  naj  well  be  pondered." 

SECOND  EDITION  REVISED. 

LESSONS  IN   KLEMENTARV    BIOLOGY.    By  T.  jEFFKra-  P.xkrek,  D.Sc, 

F.  R.  S.,  Profcisur  uf  IJioIogy  in  the  University  ul'Uuijju,  Duaedin,  New /A:aUnd.  With  eighty-eight  iltustratiana.  Secuad 
Edition,  revised,  crown  8vo,  los.  6J, 

THE  /..^:VCJ?r  —  "Tf  this  is  diligently  studied  the  students  carry  nwajr  with  tbem  not  onlj  a  good  geoend  knowledga  ol 
Zoology,  but  h.ivL-  iir-'n  ; nil >■  educated,  have  learttod  the  ioiporunee of  accaracy  in  observation,  aiM  of  prcdskm  in  expniiim 
what  ha*  been  p^uieirJy  aud  closely  examined." 

ABRIDGED  FRO.M  PROFESSOR  nALDWIN'S  "IIANDnoOK   OF  PSYCHOLOGY." 

ELEMENTS  OF  PSYCHOLOGY.    By  James  Mark  Baldwin,  Professor-Elect  in 

Prineston  Collate,  Pnlenor  in  tlie  Uoivarsity  of  Tonwto,  Author  of  **  Handbook  of  Psydiolacy.'*  Crown  8vo^  "jt.  td, 

LETTERS  FROM  QUEENSLAND.     By  the  Tvncs  Special  Correspondent. 
Rcpriatad  fiom  the  Ttmn  ofOnconiber,  1899;,  Janoaiy  waA  Febntaiy,  1893.  Cnwn  SvOk  at.  6/ 

SPEAKER.—"  The  volume— it  is  scarcely  more  than  a  pamphlet— not  only  contaios  a  vivid  descrfptiOD  of  the  physical 
aqieet  of  the  colony,  bat  also  throws  considerable  light  on  tne  social  and  industrial  proUenis  which  an  bonod  np  wiUi  Its 
deveiapoients." 

LETTERS  FROM  SO  FT  H  AFRICA.    By  the  Tivies  Special  Correspondent. 

Reprinted  from  the  TImim  of  July,  August.  September,  and  October  1891.   Crown  8vo,  ar.  6d. 

SOUTIt  AFRICA.'-" The  fatten  were  and  ore  among  th*  matt  valnabk  and  brilliant  of  thdr  class,  and  it  ia  not,  we  bopa, 
(oornncfa  to  aapoct  thatthmr  lapnUicalioo  will  lead  to  their  caMfnl  itndf  by  sMtaiaien  and  all  interated  ia  the  piognsa  and 

devebpoMiit  of  Saalh  Afrfca." 

WESTAf/NSTEA'  G.V/.F  ITF.  "  A!to^;cthcr  wt-  can  recommend  '  \.<:U>.-t>  from  South  Africa'  as  a  lonnd  and  Iruitwoithy 
presentation  of  their  subject  ;  able,  judicious,  weighty,  in  a  word,  ao  epitome  of  the  bcil  Tinus  qualitieti." 

GLASGOW  HERALD.— *'  Besides  being  fiill  of  information  on  the  most  varied  sabjecu,tbe  little  volume  is  most  interesting 
andaltnetive  reading,  and  cannot  be  too  highly  ncomawnded  to  thoie  who  wiA  to  become  better  acqoaiBled  with  South  Airica 
•nd  South  African  albliB  and  prospects.'* 

MACMILLAN  AND  C0.>  LONDON. 
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PERKEN,  SON,  AND    RAYMENT,  manufacturers. 

WRITE  FOR  OUR  CATALOGUE.   IT  IS  SBIfT  POST  FREE. 

"OPTIMUS" 

PHOTOGRAPHIC 
OUTFITS* 


"OPTIMUS" 
MAGAZINE   HAND  ^  CAMERA. 

a  botloa. 

Fitted  with  Rapid  Euryieop*  ~  —      —  2iOi'- 


Rarncnt's  Wld<  AoEle,  Lou  Foeai.  Km 

SUdtt,  "Optimiu"  Rmpid  RteiillMar  MB*. 

■n4  b«>l  Waterprcx>r  Oue. 


For  PUte*  4}  by  -A  ... 
For  Plates  61  by  A  ... 

For  PUle»  H  hj  t  J  ... 


PERKEN,  SOH,  &  RAYMENT, 


98  HAnON  GARDERL 
NOUBM  VUMRT. 


LONDON. 


WIMSHURST    INFLUENCE  MACHINES. 


SehMl  Form  with  IS  Ui.  PUt«a 
SkiW  ^  PMk-a  rwm,  bmt  iiMk*,  ift  in.  Piataa 

...  .  ■<* ^-  - 
lM«r*tory  purposaa 


£\  IS  O 

a  IO  o 

4  lO  O 

5  lO  O 

eio  o 
•  lee 


SPEC/ALLi'  KFCO.^t.\fEXnF.n. 

COMBINED   AMMETER   AND  VOLTMETER. 

Reading  to  lO  Amps,  and    lO  Voltn.,  £2  lO  O. 

CataloiTDe  of  S40  IlluBtrations  by  post,  6d. 

HARVEY  AND  PEAK, 

BH Apitolntmtnt  to  tJ>t  Rojfal  Initltutlon  of  Oreat  Britain. 

S6  CHARING  CROSS  ROAD,  LONDON,  W.C. 


STANLEY 


._BBitDl  Miaufacturar  lo  H.NT   r.  ^vrrnmcnl,  Coaaallaf 

,  Scinica  and  Art  Dcpartmcni.  Ailnitntlty,  Ac 

Drmwlnc,  and  Snrreylnic  iMtrUMmta 
Of  mwrj  deaeiiptlon. 

Of  Ik*  ngknt  QuaJiiy  and  Kinish.  ai  the  mod  Modamt*  PriOM. 

riluslr,tlr.i  Prin  Lilt  Fftt  Frtt. 

W.  y,  H.  oViuirif  J  !hc  iiily  M«d»l  in  iNe  Great  t-ihi.^ii-n  of  i563  for 
Kscellcoc*  of  CooMniciioa  of  Maihaoiatical  loiirumcou,  aad  tha  only 
  lavaadMf.  Bakikidao  tMs  tm  Math*- 


A4dfaw>4SREAT  TOIlMSnLB.  HOLBORM.  LOMDOM.  W.C.  i 


SAMUEL  HENSON, 

97  REGENT  8TRBBT,  LONDON,  W. 

ESTABLISHED  1840.  Lat»  277  JfWW. 

Choice  Mineral  Spaameni,  Gem  Stooci,  C anred  Ofiala,  Vallhtl J|M> 
Rack  Cryilal  Balb,  rouab.  Kocka,  aod  ftadi  Sactiao*. 

Latest  AniTALS. 

Mr.  HENSON  hai  Juil  received  iome  food  Groups  of  JapaneM  SbV*. 
iaicioiir.i:  (Jiiurit  CrytiaU  iiiclosioK  Rutile  and  other  SuMIaace.,  i»: > 
VcryKine  K.Kik  Crystal  Ball,  4}  inches  diameter,  perfectly  free  ft«a 
•  mall  Cryual  Balls  with  inl:u•.urc^.  Rock  Crystal  Carvi<i(t,  lit..  Sr. 
CryMalliwd  HydrarciMite,  BcrtranJiie,  PoIyl>a<ite.  DiAinands,  On^c- 
uickiu,  Aiimia.  Yaflow  Tarninued  Bvyb,  Caikiclitc,  aad  Yitninait 
 larthfran  HakodaU.  Jm 


The  following  is  a  list  of  the  Steel  Portraits  that 

MICHAEL  FARADAY. 
THOMAS  HENRY  IIUX'LRY. 
CHAKLE.S  OAKWIN. 
JOHN  TVNDALL. 
GEORGE  GAHKIEL  STOKES 
SIR  CHARLES  LYELL. 
SIR  CHARLES  WHKATSTONE. 
SIR  WVVILLE  THOMSON. 
ROBERT  WILHELM  BUNSEN. 
ADOLF  BRIK  NORDENSKJOLD. 
LORD  KBLVIM. 

HERMANN  L.  F.  HELM  HOLTZ. 
SIR  JOSBFIt  DALTON  HOOKER. 
WILLIAM  HARVEY. 


have  appeared  in  the  above  Series:—* 

SIR  GKORGE  If.  AIRY 

J.  LOUIS  R.  AGASSIZ. 

JEAN  BAPTISTE  ANDR^  DUMAS. 

SIR  RICHARD  OWEN. 

JAMES  CLERK  MAXWELL. 

JAMES  PRK.SCOI  T  JOULK. 

WILLIAM  SPOTTISSVOOUE. 

ARTHUR  CAYLEY. 

SIR  C.  W.  SIEMENS. 

JOHN  COUCH  ADAMS. 

JAMES  JOSEPH  SYLVESTER. 

DMITRI  IVANOWITSH  MENDBLEBFF. 

LOUIS  FASTEUR. 


SIR  ARCHIBAI  I)  GEIKIE. 
N.B. — The   Portrait  of  Sir  A.  Goikie   in   the   First  of  n    New  Soiies. 
impressions  of  !>ies«,  nrinted  on  Ina;.^  leaner,  ma/  be  had  from  Ihs  P,.i''/,'s.')f5,  price  5s.  each;  or  tht  iMf 
tBPoftnltt  in  <  Htndsoma  Portfolio  for  £7  5s.,  carnaga  paid.   The  Portfolio  majf  6s  had  separately,  price  6$. 

Cluque*  and  Money  .Orders  payable  t»  MACMILLAN  &  CO., 
OFFICE  OF  **  NATURE."  S9  BEDFORD  STREET,  STRAND. 


bf  Kkharb  Cuct  M» 

MaCMIUAH  Alt»  CBm  m  a» 


rtmo,  M  y  aad  (,  Biaad  SttaM  HilL  Qaaaa  Viowria  SoMt.  la  dta  Qiy  «f  ,  

i4  Sbaali  lamtm,  W.C«  aad  m  rwnli  Knmut,  Naw  Vatk.— 'TMVaaDAT.  Aagwi  le, 


Digitized  by  Goo'^ 


A    WEEKLY    ILLUSTRATED    JOURNAL    OF  SCIENCE. 
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Of  Naturt  trutit  tK*  mind  wHi(h  Sui/di  for  a//,"— Wordsworth. 
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B^tirt"-*  ai  a  Ncwipapcr  at  the  Ceaeral  Pofl  Oflka.] 

lAII  Righu  m  SUicrvtd. 

NEWTON'S  ELECTRIC  LANTERNS, 

Si  n  Ele.  Double  a,n<i  1  riple,  a*  maJt  for  the  RuyaMnftitiicork  ul  Oirai  l!ril»M 
th«  Roy»I  Oublin  Society  Ojcfnrd  an<l  Camhriilgr  Un)vcr%itie«,  &c. 

NEWTON'S  NEW  PATENT  TRIPLE  ROTATING 
ELECTRIC  LANTERN. 

Th«  Author  of  "  Ojiliial  I'rujtci'on  "  «»yi  of  «hi»  I.«Dtein  :— "' Th«  mu- 
complelc,  convenirnl.  and  noarcrful  in>lrunitni  for  Ktcotific  demoniiralio' 
with  which  I  am  ac<|u«inied. " 

Th«  Author  of  "  The  Bo<.ik  of  ihc  Lantern"  uyt :— "The  moil  ump)«i- 
«n  d  (>erf«t  ptojection  »pp»raio»  »vtr  devucil." 

ELECTRIC  MICROSCOPES  FOR  PROJECTION. 
OPTICAL  LANTERNS  AND  SLIDES 

Of  ihe.HigheM  Oualiiy  for  Oil  ivriil  l.imeliihi. 
Twelve  Vew  Set«  nf  Agricallural  Slides  for  Technical  education— lojunoi.' 

Intrcti,  Ba<.iny  Kooit,  Rrauea,  Munurei,  Live  Slock,  Ac. 
ftlMtlraitdCatxlogHt  ff  Ltinltrnt  anil  Sft<lal  Af^ratut/ar  Seitnlifii 

Prejiilien.  nith  Prlitlltd  l.iit  t/  SliJti,  4</. 

SSIENTIFIC  AND  PHYSICAL  APPARATUS  OF  EVERY  DESCRIPTION. 
N  E  W  T  O  N   &  C  67, 

ManufaclurinR  Opticians  to  the  Queen  and  the  Governmeal. 
Bv  Si'KciAL  .\ri-aiNrMaNT 
Tothe  RojrallQttiiaiiiiii  of  Great  Britain  and  the  Science  and  Ail 
Department, 

3  FLEET  STKEET.  I  ONOON. 


"  Tbe  'STAR '  MIOROSOOPE  I*  a  modara  marvel  M  lU  low  piioa. 
Tb»  ICDiei  ftloa«  art  vortb  tbo  mooey  " MrHicnl  J oHntui 

PECK'S 

J^£2  2s.  to  £5  6fl.  /f) 


thruUi;h- 
out  in  brass, 
ncatljr  ja- 
panned,  and  it 
nut  only  first-rate 
optical  qttalitie*, 
but  is  now  a  kat'.dsomc. 


•cU-noishcd  InsiruiuenL 


R.&  J.  BECK,  68  Corahill,  Londo  n,  F.O- 


BROWN  ING'S 

POCKET  SPECTROSCOPE. 


Mr,  JOHN  BROWNING  h«gs  to  direct  attention  lo  the 
advantages  of  ihU  very  jx>«crful,  portable,  and  cfTicient  Instrn- 
■oent,  nhich  will  divide  the  Sodium  lines  or  the  D  lines  in  the 
.Sidiir  .Spectrum  ;  it  \i  provided  wiih  a  fine  motion  focusing 
arrangement,  and  it  is  applicable  to  every  purpote  for  t»hich 
a  Direct  Vision  Spectri  sco]m:  can  be  u-^ed. 

Price,  in  Morocco  Leather  Case,  £3  8b,  6d. 

IllMiiraltd  Citlalogut  e/  Sf*ctmc»f*t  ttnl  fott  /rn. 

•JOHN 

Ofiual  and  Phy  nca!  Instrument  Maker  to  t/.M.  Gcvtrnment, 

63  STRAND,  LONDON.  W.C. 

THE  TOURIST'S  ANEROID. 


(WHI  TESIDE-COOK  S). 


(/•  ro.  /  Siz^  ) 

For  Measuring  Altitudes  without  Calculation. 

Nkw  Illi'stkatbd  Prick  Lists  Pkb>  bv  Post. 

Made  only  by 

NEGRETTI  <&  ZAMBRA, 

SCIENTIFIC  INSTRUMENT  MAKERS  to  THE  QUEEN. 

38  HOLBORN  VIADUCT,  E.G. 

BHAHCHES  :  45  CORNHILL  ;    122  REQENT  STREET, 
NEGRETTI  &  2A.MBRA'S  "  llluttnited  Caialogue,"  6(.o  Pages, 
laoo  Kngravings,  Price  54. 
Ttlaphon*  No.  fl}B].  Tategraphic  Address  :  "  Nar.aCTTl,  Loadoo  ** 
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BRITISH  ASSOCIATION  FOR  THE 
ADVANCBMBNT  OF  SCIENCE. 

BORLIMCTOX  HOVSE,  l-ONDOK,  W. 

The  NEXT  ANXrALCEVERAL  MEETING  «rill  be  hrid  at  IfaHiiuf 
■1>»m.  com  iwncuig  01  VVKDN       'A  V.  SKP  [  L  >1  BEK  ij 

Prui.lcni  Klcu,  Dr  I  S.  H„r.1ut,  Sin.Ur-i..,  MA.  MH.LLU.. 
D  C.L  . 'F.K.S.,  F.K.S  K,  P.ofei*<>r  of  Pri>MO wiof  in  i!it  Umv.rrMly  of 
Oxford. 

NorK»  Tt>  OiNTKiBi. Tons  tit  .Mkmiiik  .— .\uthQr»  *rc  icminded  thui 
tbe  a<crpi«ncc  o<  Mem  >in,  ud  the  day*  gn  whwii  (hex  are  lo  be  icad,  arc 

as  far      poaxbla,  diiH»li«a<  I9  lllMllillH  OlMinilt—  fir  ~*~  * 

Sections  before  the  htigiiwlt  ft  dM  Hwllin  MMBiMdMli 
■Uie  <  >8ke  of  the  A«M>cwliaB. 

lafomulioa  ab<ul  \jaaX  AfnM|aantt  WHt  <tariBi4tai 
Secrciariei,  GuUdball,  Noliiacham. 

G.  GKIKFITH.  A-ti-imt  Ornrntt  <vKTetary. 

UNIV£R:»ITY  COLLEGE   OF  NORTH 
WALES  (BANGOR). 

5F.SSIOX  iS<,>j-f)4  will  open  on  TL'E.^D.VY,  OCTOnER  3. 
DEP.\K  r.MKS  IS  <>r  PHVSICS. 

/  Pr->f<-««r.  A.  Gkav, 
.1  .\H^i%iiirn  Lcciurcf 


•PHVSICS 


CHEMISTRY  


jii<  r.i(.jr,   K  W. 


MASON  COLLEGE,  BIRMINGHAM 

(WITH  queen's  faculty  OF  MEDICINE). 
FACOLTIIS  OF  ARTS  AND  SCUSITCB. 
Pnacival:  FtsC  R.  &  Heath,  M.A^  IXSc; 
SESSION  1893-94. 

T)i<  session  uill  commenc*  on  MOND  W.  OCTOBER  3. 
K.  C.  Jrri>,  Ettj  ,  Litl  D  ,  M.P..  Kc^iut  Pn>f«*ur  of  Grtclk  in  lh< 
I'nivcruiy  uf  L'aiiiRiiiIj:*.  wtill  diittribuie  ilir  Pri/c^  an<l  dclivr  an  IN- 
AlK  .l'RAI.  AUPRF.  iS  ..I  a  PUHLIC  MEETING  ia  ih«  Coll.  i;c 

Movnw  ');ronKH  9 

COMPI.l  11:  l  iH  K>KS  of  INSTRUCriON  are  provi.Ud  f.jr  the 
various  KKiimiiuiii  ■nt»  in  Kris  .-.  i !  Science  and  ihc  Prelmiinjry  Sctentific 
(M.  P.)  Kjuirunait'^m  uf  [Iir  I'n'vcr  iiy  of  t.oodon  ;  for  Studeats  of  Civil, 
MccI  in  r  kl.  ar  KIcvtiiul  I  n^inoriii,; :  ui4  fur  I Hinc  who  dcii*«  tO •butin  an 

.icijuiini-.n.  I- wiih  wmt  i>r.ini  h  I  A,ip  i- 1  Sntnctk  SiudcMa  aajr,  bow* 
ever,  attend  any  Ciau  ur  combination  of  CLauu. 

VttUrt  h  aUe  a  Ftuultjt  ef  Mtdii  int.  A  StUmiu*  <*ml*i»htg  fmU /ar- 
NrmUrri  it  fnUulud  h  Mritn.  COKM.SH,  Xtw  Strrtt,  Birmi»ekam, 

A  SYLLABUS  «f  ibe  Faculiict  of  Arti  aad  Scicace,  '•"■"■■"■■^t  Full 


Dayi  and  Uonn,  F«i 
nubliihed  bi 


lafaraiatioB  a*  10  tbc  vahoui  Lcrtwc  and  Labaaiora  ,  

.  fm^  ItfiOfc  Mid  oilitr  SeMwWM  l*nM  toe.,  n 
puUiahed  by  llMim.  CORNISH.  Nev  Street,  tSrailnKiuim,  Price  M. ; 


nay  t^c  ubt.iinrii  .r.  -tpp'iCalign  : 

GEO.  H    MOKI.KV,  Serrri.irv  .ir.  l  Kr^iurar. 


THE  VICTORIA  UNIVERSITY. 

The  following  l-'.xamin-siion^  will  be  1I  it  '  i  a ^  C ^ I Ic.j'-,  MuncheUer; 
Uoivrfvlty  Cnllree,  Uverpool ,  asd  Vorkihitc  Culkvr,  Lecdi,  ta  SEPT- 
I.MllKK 

All  Kjiirince  Kuminaliori  in  .\rt<  (introductory  to  the  Faodtyflf  MmA- 
cioc),  00  MONUAY,  SKPTE.VtBER  ts,  aad  fullinnas  Day*. 

All  BMrr  noe  Kaaaunatloo  in  Arte  (ialrodactory  !•  IM  Facaby  of  Muiic), 
on  MONDAY.  SEPTF.MItER  35,  and  followinK  Day*. 

A  ftcliaiinary  Examinatian  'inir.>Jti>  tiirv  to  ihe  Fnr«]1ti«4  of  A/tt, 
Science,  and  Law),  on  MkMiaV  .  >t  r  I  i:M  1:1  K  a;  and  following  Days. 

The  Examination  I  C^3)  a<.coinj>anied  by  a  liu  «f  the  Subjects  taken, 
nust  iw  sent  t>  the  KKt;iiiicAa  lAoa  vbaa  fiiRlNr  sailicalM*  cm  be 
obtamed).  on     bef-re  SEPTEMRCR  14. 

UaochaaMr,  Augmt  18^3. 


CIlEMI^l  KV.  xni  BIOLOGY 
.MA 

.A''M*iarM    t-cciurcr  *r,J 

\     Stkwaut,  H..S:. 
Prufos-jr,  J.  J   I>.innii!,  M  A  ,  PI 
AMiaiani  Ixclurer  and  Ueniootiaaior,  F.  Majis. 
\    DBM,  B.Se..  PI1.D.  (Heidelbcrt) 
/  Botany— Pro  feasor,  R.  W.  PHtii.ir*,  M.A.,  B.Sc. 

BIOLOGY   !  Zool-ey  and   Physiology— Lecturer,  Pkiiii'  J. 

I     WMirr,  M  B 

The  (^Usses  antl  l.aboratory  Course*  of  this  College  are  arranged  to  suit 
t*ie  jr.  ^tiirements  nf  Sui.'.ciitf.  of  I'r.Tciii:*!  ^I'ir.T'c,  a«  well  a*  of  .^[Liicnts  prc- 
(iana,;  ior  L'nivcrsily  And  .i;lii:/  K  x.iiiniui:r)Os,  I'wo  Years  gf  the  I  hree 
Vcars'  Coar»e  require-.I  for  ( irailuiiioo  in  Science  at  the  Uitivcnity  of  Edin- 
hurgh  may  be  t:akc:>  at  :his  College,  and  the  Lactam  in  Cbeoiitty,  Pbyiica. 
Botany.  aiKl  /  'olo^y.  are  recognised  by  the  Uoiwenitiei  of  EdinbursN  and 
Glasgow  as  qualifyiniE  for  the  Medical  l>cgrccsof  those  Universities.  Doe 
^MMJ  MtdicHi  may  t>e  taien  at  this  College- 

Tbeerteniive  l.^borah>rie>  (I'hytical.  Chemical,  and  Uialanical)  are  fully 
■equipped  for  St  i  'y  a  t  I  Kevearch.  ami  in  the  Pbylleal  OepaiUMat  ipccial 
jjronsion  has  been  m.^  le  for  the  TeachiDj  uf  rieflltfll  BOflMMllC,  A 
•Stlecial  Course  has  been  arrant;ed  in  thii  subject 

IjUiOitva Tukioo  Eee,  jCio^  Kegislratiun  t  ee.  (.i  it. 

iMt^ntmry  Fett  {/tr  Ttrm) 
00  the  wale  of  Zi  it.  tot  tia  houn  a  week,  la  each  DepartaMdt. 

A  coDiidcrable  number  of  Scbolanhipa  and  Eahibiiions  are  open  figr 
CooiMikiaaat  tbe  iMglnnlwi  af  aasllSaalaa,Md  lerefal  aca  awarded  at 
ifcfl  oBM  4f aMh  SiMlas    Ina  Maul^    Ika  YoB^a  iMfk. 

For  fbllihlimBalloB  ai  10  Sdeacc  aiid  Am  Cotinei,  apiity  Ibr  Prmpectiu 
•to  the  S^cret-m' ai.'J  K"-i-.trar  1.  F,   LLOYD,  ,M  A. 


CITY  AND  GUILDS  OF  LONDON 
ZMSTITUTE. 


'H.R.H.  the  PRINCE  OF  WALKS.  K.C. 
CiMiBiiMi  or  CoUMcn. :— The  Rwiti  Hob.  the  KARL  OF  SELB  JRNL 

jPjus. 
ssinov  itgrM- 

Tbe  MalricalaticiO  Eeaminattoo  of  the  CHx  nitJ  GuiUt  Ctntn/ /ittiHt 
tun  wiU  be  hold  on  September  tg-n,  aad  the  Eniraace  Eumiaatiao  efl't 
Day  PijiiMMM  of  ika  CUf  mud  GmiUi  TtUm^ C<^l^,  FiaBbwy.<i 


CITY  AHD  GUILDS  CESTEAL  INSTITtmOI. 


A  Call'ca  for  hicher  tcchaacal  intruction,  adapted 
iMMiawioaMpMpaiiagMbMMM  Civil.  MaMn 
MMi,  Cheaitad 


to  tH«  rejuircMnti 
BlcMtkallifr 


M.ATHF.M  \  MCAL  DEPART¥ENT  under  the  dir, 
Heur.o,  t  K.^  ;  KN'GINEERINC  DEPARTMEN 1 
Uowia,  F.R.S...  M.t  CE.  (Oawi);  PHYSICAL  aad  ELECrKICU 
DBPARTMB-VT  anhr  Put  Alma.  W.Vi&. ;  CUBHICAL  DBFAII 
MBMT  HBte  Pi«C  AroMtNMg,  n-D.,  F.R.S. 

naMATRICVi^TtON  BXAMINATIO'C  win  Iw  h^  «• 
t94s,  aad  dM  NBW  SBSSION  will  eonuacBce  «a  Uciobor  4. 

Procramine  and  full  pi  t:.  nI of  rr  iurse*  of  tn.tru'-ti  >n  and  cf  :^ 
Calranr- Scholarship  4  on  ip:i:u  i'l.ii  .t:  the  City  And  Guild-.  C«^niral  Isk^ 
tution,  KahititirQ  Koiid,  .s  A' ,  or  at  the  Head  OJice  uf  the  Ckj  ix 
Guild,  of  London  Institute. 

GUT  AMD  0UILD8  TECHHIOAL  COLLEU 

FINSBURV. 

•»«F 


The  DAY  DKPARTM RNT.  ftr  StttdaMi  a«t  aadar  14 
aalmcn  C'-ur>««  oT  InMcdM  M  UlirtiliBifrt  aftl  Flaf iiical 
and  InduMrial  and  Tediiikal ChaalnlfK  Miderilie  diradbsn  of  VMS  f 

ThcmpHxi,  i>  ^     V  K.S.  (Mndral),  Fmt  Jain  PiMiy,  F.IL8 .  Mtf  hr 

K.  Meld  .la.  F  K.S 

The  Enini  i:e  K  saimnatioa  will  be  held  OS  SipUabcr  a6.  and  the 
Seeekn  will  commence  ua  October  3 

ftelwtiMrpanicBlanof  the  Day  ChuMii,  SchoUrshiiw,  Ac 


aUo  W;' 


 ,  I 

Eeeninc  C)a«M<,  apply  at  the  Collcoe.  Ixooard  Siract.  City  KoMd.  A. 
nr  at  ihr  Head  Office  of  the  Ciiv  .indCllildt  «f  London  toMkiMe. 

lOHN  WATttBY. 
Char  aad  Giiiida  of  Loadon  Ineiitat^ 

-    •  Ba«&«haD  Afaai,  B.C. 


ST.  THOMAS  S  HOSPITAL  MBDICAL 
SCHOOL, 

ALBERT  EMBANKMENT,  LONDOK.  S.S. 

M  TOESDt' 


The  WINTER  SESSION  of  ■t9«-94  will  Opt 
OCrOBER    t,  when  the  Prire^s  will  bo  dittAoMd 


M  3  pw«k  kr  • 


Right  Hon.  L^RI)  TIIKING,  K  C  B 

TWO  ENTRANCE  SCIENCK  SCHOLARSHIPS  of  Ot  ■« 
^te  reipeciivctjN  open  to  first-year  Students,  still  bo  olfarad  ful  J« 
petition.  Tbe  uamination  will  be  held  on  S>eplcabor  ay,  o4  * 
and  the  inUects  will  be  Chemistry  and  Phyeic*,  srith  oWmh  nmihV 
Botany,  or  Jltxilogy,  at  the  optioa  of  Candidate*. 

Scholarships  and  Money  Priiei  of  the  value  of.^)Ooarc  awarYJediX  • 
Sessional  Eaaminatiocis.  as  also  several  MeilaU. 

Special  Classes  are  held  thronghoul  the  year  for  the  Prelitruriary  Scer 
and  Intermediate  M.B.  Examinations  of  the  Ijnivecity  of  L^Ddw. 
A I    Hospital  Appointments  are  open  to  Students  without  c^uce 
Tbe  Feet  may  be  paid  10  one  suin  or  by  lostaJmenta.    £ntne«  oaf 
■ade  aeporately  tu  Lectures  or  to  Hospital  Practice,  and  special  t-rm," 
menta  arc  made  for  Students  entering  in  their  second  or  suUse^^«B: 
alto  for  Dental  StudenU  and  for  Qualified  Practitioners 

A  Ragittar  of  appioved  Lodgings  is  kept  by  the  MediCJtl  Secretary,  • 
alao  hat  a  Latt  of  ueal  Medical  Ptactitinacrs,  Clergyner> ,  and  ot.'i'^n  ■  <  1 


Pgr 


■ad  all 


appi)  I 


Gl  H.  MAK.INS.  Vkh 


THE  DURHAM  COLLEGE  OF 
SCIENCE, 

NEWCASTLE-UPON-TYNE. 

The  Pietldcni  and  Co  incilof  the  above  Cotlega  are  prmatwd  ii 
App:irais,jn<  l.  r  the  PKOF KS.SORSH I P  of  M.\THEitSTICS  i 
LkCIPKI>IIU'  in  ma  THKNLM  U.S.  sa>.Mi  tfarMgli  tha  ics% 
of  Pr.n':ip.il  tlarucic  .cd  Mr.  C.  H.  Thojip*.  n 

The  Kipend  of  the  PnfeHav  of  Mathematics  is  a  6acd  sub  <  f 
together  wiih  one^htfli  ofali  the  foet  oC  the  Classes  in  his  rtc^artae- 
C  dlege  guaranteeiog  a  atlaianiia  feWHMatioa  of  i^'K:  per  antiua 

The  Stipend  of  the  Leelwcr  in  MulHMUic*  I*  Aaed  a:  Ztj.t  po  «t-' 

The  dalles  of  huth  kbould  begin  tn  tile  last  week  in  Sep;r'nlx^ 
abtoliitcly  necessary  arrangements  could  be  mad-  to  liVcrat^  rr.,  fr-i 
of  Mathematics  until  Chrislnias. 

No  ati^ngeraentt  have  yet  been  niaiic  fur  lulling  the  t.>/ft_-c  .:yf  Ptv' 
wh  ch  may  be  held  in  conjunction  with  any  of  the  Prufesaar>Ii^ 
College. 

Asplkalioi»,aeoampaaiad  by  Rcferencet  and  Tenimoni.al'  mi:-:  '< 
WMMtodMnadaidgaadaotlatariban  SEPTEMBER 

H.  F.SlOCCDA'.F^Sevte 
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THB  ELECTRICAL 

AMD 

GENERAL  BNQIN  EE  RING  COLLEGE, 

AND 

SCHOOL  OP  SCIENCE. 

i'KNVWKUN  KOUSE.  >  PENVWERN  ROAD,  KARL'S 
COURT.  S  W 

Pi.(.>.^i»Ai.-0.  W.  DE  TUNZELMANN    B  Sc,  M  I.E.S. 

Th*  Co-Mp^cte  Couru3  qaatify  StuJent^  ivi  entry  ioiu  £«evtric.^l  or  uihet 

J  ri'  Ki-^i  --  Course  it  arranzccl  to  4]iia!ifv  Stttcl«aU  (  t  ent^rinjj 

Cooper's  Hill,  the  Central  InMMiMiua  fcnsiacviiif  Cull«t«.  or  Ui«  Ktfyal 
Schnalof  Ninck. 

FoMyoB*  SiiMrTiit  hir*  Cfdcrcrf  tdew  Imtituriant  darinc  the  U<i 
three  yeari,  anj  iwj  l%niiance  SchjUiihip^  have  be<ii  obtained  at  the 
Central  In^iiiuii  iti 

The  Collrge  i»  proviJeJ  with  very  tonn>lete  I  aborst'^riet  and  D^nano- 
rAOm.  ani  i  with  an  riU'iiiire  (jeu!oi;ical  Culleciioii  lor  (he  PielimiDary 
O'U'^e*  f^'r  Civil  an>l  Mining  En^iaecrini;  Sindcolft. 

StwieM*  «rc  r«j(aUrif  «mii  to  the  0>tl«g«  by  LwMling  Bogiiwen  and 
grfiwMk  AatheritiM.  wboia  N*ni*>      |iM«  Ni  ih«  ProipicWil 

VICTORI  A   I  NMVF.KSn  V. 
UNIVERSITY  COLLEGE.  LIVERPOOL. 

DKl'AklMKNT  Ol-  LNGlNtJiRING 
SESSION  i»9r9i  timmnm  OCTOBER  *. 

CMipltle  C«Ir^:^  A  lnJtrw':liot»  aie  arr-iTiijed  in — 

M  CI'  II.  ^:^•(;I^•KKklN^v 

(.1  MtCHAMCAl.  KNCllNKKKISr, 
(ii  KI.KCI  KICAI.  L.Nt.lNtllklNi;. 

'l  ii^^c  C  jur*^!  Tcilj'r  Srinl.-i.t.  tM  i].i,«l.fv  f>»f  L'iiiwcMiy  L)fgre«-*»  aod  fjr 
I  K.  C  'II- C't  .fi  jir.i  in  Kn^in-rriii;;     Ti'^y  <xmVn»ft  in  mMtAfa  ti 
Y  f  im'.rr'in^  l.c<  ,]r<-i  .i..J  Ui^n^Uory  VVof  lli  inMrnCtlwi  W  Matbc- 
Pli>VL-.  V.\  ■  tr^^Icv  hn;rs,  ao'l  Cl  t  laislry 
TKc   Knvi'i-*nn.;   l.-i !i-vr.ilnri(*^.  an.!  ."xU)  tli  '   Ktcctr->te<hnlcftl  Lab)C^ 
lOfi'^  itr  •  i.w,ii.l.t^  y  C'-i  ij;if.c*l  wi:h  lv,  -.i-rn  .".opliaivet. 

Tli«  C  l'f<x;>3Ciii.,  an!  ai.r>  rlis  S,t/-,:  j,|  (Cq^ifteering  ProtpeciM,  CtB 

b«  ohikimtl  uo  ajiftUcitMni  iQtJte  Ri^,  is  re  aw. 

\  U  lv>KI.\  UMVERSI  W. 
THE  YORKSHIRE  COLLEGE.  LEEDS. 

1  hr  Sixty-thli.f  Sevx^oii  ilic  M^diral  DejjiTtiacni  open*  OCTOBER  J. 
The  I  n'  iii-ih  Sr.-ioti  of  ihr  Dcp.iri  nra<  if  Sci«n.«.  rvciiii  I  aoi! 
Art-i  bcgin«  f)(  TOHEK  <, 

The  Oanet  yftfm  for  PnHiMciaas  Caain«re«.  Aud  UoinnUy  D«cr««« 
in  4l*t%  SncMt,  md  MadidM.  TlMPh]riicy»Chintaal,  Biologkitl,  Eicia- 
MriUKt  Lcatlier  IndiiMriM  Lab«ni:MlM.  Mid  iM  WaMv  8««4i. 
|Jye4iaiier,  Mid  IV.niinc  Kojiiiv  will     '>pi-n  duly  fiir  Pncllcal  Wgrk. 

'llw  M*«inK  i'lwpeciuMs  nay  be  had  <iiM  tm  Hw  BasnriM 

(1)  For  Rcfular  Hay  Student* 
U\  V<;t  1  itcasioaal  and  Evtniag  SlvdCB:! 
(j)  CU«se>  ill  AiTiculiuw. 
<4>  r«t  M«dkarStndMii. 
A  Han  nf  RriHletKe  r«r  CuMfge  SiBcleat*  hat  Vta>  tmMftMi. 

MAiiON  COLLEGE.  BIRMINGHAM. 

I'riDcijMl  :  frof.  K.  S  Heath,  M.A.,  D.S*:. 
QUEEN  S  FACULTY  OP  MEDICIMe 
(With  Denial  DcpwttMMX 
Oean  *rdi*  Facility ^Pkvt  B.  C  it  Winnii,  M.A.,  M.D..  D.Se. 

1  l><  WINTKK  SES-IO.N  will  caTimrnre  an  MOKDAV.  <  iCTOBER  a 
A  SYLLAIlUSt>(  the  <^>urcn'»  KacTi*(y  of  Medicine,  c<  nt*iiiine  full  par- 
ticulars 4.-.  lo  MrdiL.-it  and  Ucalal  C'.:'iir>et,  Clmictt  In^lTUCSMm,  i^aimiGc 
attJ  <Hh«r  S'.holanthiD^  Fm,  Ac,  i«  {MibLihecl  by  M«Mn.  CORNISH, 
New  Sirrei.  Uirir.ingbaiii,  Pnce  6i^. ;  hy  l'u<t  j^J. 

GEO.  H.  M  >KLKV,SNNMry  aal  R«^bti«r. 

UNIVERSITY  COLLEGE  OP  NORTH 

WALES,  BANGOR. 

(iDCocporalcd  ur.dci  Royal  Charter,    n«raniiic;ili :  Arii,  Scteocc, 

Acriculuirc  > 

AG R IC  C  LT C  R  A I ,  DE  I'A  K  T M  E  XT. 
A  complete    Cvur«    of    InstructioQ   in   Aff rit '  1 ' •  ure    hjt*   imw  been 
oriJ.'tnised. 

Full  infoeniation  about  Calk|«aaiMa,Scl|DtM>li4|i«,  Dipbaut  IB  Aciktri' 
ture,<:eriihi:air«in  I  >«uyfan.  tit-^  nMI  he  feullJ  lit  the  AgfiailtMal  PwifBcmi 

(free  oi>  application^ 

The  avrraKc  coat  uf  living  in  RaDgor,  InclodiuK  CoUtfalwii  itabMl^fe 

r.  .r  ihc  Collrge  ye.ir. 

The  Neat  StAion  btnnaoit  OCIOBER  3,  1S9). 

JOHN  KDWARD  LLOVD,  H.A..  ScciMwy  aad  Rillitnr. 


MICHIGAN  MINING  SCHOOL. 

A  Sl.ite  Sthdul  of  Mmi^'K  Enjcineering .ind  AMicd  Subject*.  Haa  hammer 
Schooli  in  Sunreyinif,  Shop  Practice,  AutyinK  and  Ore  Dressing  ai>d  Field 
Geot«gy.  Uboiatodai.  Sluiw  aod  Stamp  Mill  vaU  aqnii-pcd.  TvidM 
frM^   Par  Oualetue.  writa  the  DisBcroa. 

UNIVERSITY  OF  GLASGOW. 

The  Unlvrr.i;v  1'  i  rr  are  .iHo;it  in  .tptVMnl  a  LRIJTUIIER  ill  CHEr 

I- 

bair  ApaScailiiMU  and 


MIS  TRY  to  VVumen  Sludeal*  fcr  SESislON  18^-94 

'  <  at  ibav  AmSc 

SEPTEMSERaaaKi. 


C^ndidaici  atui  ladn  >o  printed  C«imc< 
TcMlB^alal.wUbtba'"  *  * 


»i  W<M  Rccmt  Slieet.  Gturew. 


ALAR  E.  CLAPPERTON, 
Sfctakary  af  ibc  Caan. 


GUYS  HOSPITAL. 

CNTRAKCB  SCIfOLARSHIPS. 

TWOOI'I-.N  SCH  tl.AKSmi'S  in  AR  rs(/,'i an  I  £s  .).  ■>'.  1  TWO 
Ol'K.S  SCIKH.AKSHII'S  in  SCI  KNt  K  i  .%nd  i'->).  .ire  ...iT.  r.;  1  fee 
Coinpe  itiun  un  IT  KSl  >AV,  .StPI'i^MtiK  i<  li,  aad  ih*  two  feU>wiac 

U.iy,. 

Kor  further  r.1Iti''.nl:U<  .ipplf  to  lb«  L>EtS% 


QUADRATURE  of  the  ClkCLE  FOUND. 

La«aoa«  |iv«n,  $t. '  Si  ivlrnn  |wa|MlJ,  lav.latMa,  accrued.  Uicturet 
deti«iia£ — ^Apply  10  Mr.  Jomk  Kasiuo^  4)CUicnd«a  Road,  W.  Write 


COLLECTIONS  OF  MINERALS, 
ROCKS,  OR  FOSSILS, 


ika  1lM«f  SndeaHii  SdmM  Taacami,  nwfacian,  Bcw,  m d  to 
lIlMMMtliaiaBdiBii naUbMha,ta  liaiaai,iilik  Tnya. 

•eSF««lm«BB,  lOa.  M.;  lOO  «•.,  ttta.;  MO  d*.,  4M. 

.Vm*  frttt  Lit  I  *J  Mimtrmh.  Jttikt,  am4  Slrmfit*m^Utmt  Striti 

»J  fun/t  Put  Frtt. 

ROCRSSCnONSCar  ih.  MiCRoSCoPKrrMB  m.W.mcIi.Pmi  Pnt 

Cat ALoo lies  Gkatii. 
ABIUBTS.  OLASMAPPKI)       <f..s.  TKATS,  HAMMERS.  Be. 
alwayt  tn  Stock 

THOMAS   D.  RUSSELL, 

7t  NEWGATE  STREET,  LOMDON.  E.C 

PRECIOUS  STONES  AND  GEMS. 

NOVELTIES   IN    CUT    STONES  FOR 
JEWELLERY  AND  ORNAMENT. 

Severe!  Near  aod  Inlerestin^  S-ecie*  having  extraordinaiy 
Lustie  anil  Culour,  also  Mnuige  and  anusual  Colourx  ia  other 
Son'-s  msy  he  selected  \tf  CollMttM  Kad  otbars  M  nodcratc 

prices,  00  ajiptjca'.ioD  to 

JAMES  R.  GREGORY, 
Mineralogist  and  Lapidary, 
m  charlotte  sr.  fttzroy  sqvare,  lokdon,  w 

ST    DRAPER'S  INK  (DICHROIC) 


Wkea  this  Ink  is  used  wrtUnc 


I«JKn,M.,  tt.,  B>K.MMk. 

it>eadoo,thtaiic> 

;  W.  Bswi 

•BWLBV  *  DRAPER  (UidMa),  DvUio. 


ldoo,thtail(h  Menrt  IUkclav  ft  So.ms,  Farriogdcs 
I.  OM  TTmni :  F.  Nawa«av  R  Soiii,  tiewgMa 
M  ;  aid  10  bt  badofdl  SmiaMii. 
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PURCHASERS  OP  SELF-RECORDING 

INSTRUMENTS, 

mth  « 

Self-recording  Barometers, 
Self-recording  Thermometers, 
Self-recording  Hygrometers, 
Self-recording  GalvaiUNnelevSt 
Self^reconUng  Raia-ganges, 

Sk»mUHttkmtlh^  mn  maHkd 


TRA.DB 


MARK. 


This  mark  has  been  entered  by  the  Inventors  and  Manufacturer. 


SCIENCE  INSTRUMENTS. 


An  Illustrated,  Priced,  and  Dirscriptivc  rsi.ilri(;-.:c  of  i!ic  Insiru- 
mcntt  of  Science  which  arc  used  tn  icaching  and  dcmoastraling 
•very  biranch  of  Physical  Science,  as  well  as  of  the  In.itmments 
nUdi  an  atcd  in  Ordinal  Rcfearch  aad  in  Iht  applicadooa  of 
Sckoeeto  Techoka]  ladwtilM  aad  Paiwiia. 
PRICE  TO  KOK-CUSTOMSRS,  U,  6d.  POST  PREE. 


BRADY  &  MARTIN, 

NORTH UHBEBLAND  BOAD  A  29  MOSLEY  STBEST, 
N«wca«ll«i«n>Tyne. 

ir.  B.  MARTIN,  C.  B.  STUART.  B.Sc.  H.  SPARa<K  A.Se..  T.IJC 


Wl  M  S  HURST 

MACHINES. 

With  Glass  Plat«,  alttiict,  Joutilc  and  multiple, 
abo  with  EhoaUc  CvUlidcrs  with  and  whhoot 
Class  Cases.    Bainriii.  gahraaic  aad  Mtfcal, 

Tcl«piiaoe«,  GalvaMMaalsfs,  packcl,  1c«liif«4aM* 

and  laboraiory.    Sthoul  App^nito*  of  erery  d»- 

.CTij-tijn . 

Lakce  CATAt-rw^i  F,  Kifili  EditiuD,  Kojral  8»o, 
144  pp.  700  Illu  irati  in»,  Poll  free,  71^. 

KING,  MENDHAM  &  Co., 

Wettero  Eleotrioal  Works,  BrutoL 
Addrewt  it  PENCHURCH  STREET.  E.C. 
(W.  B.  ALLISON,  AcsNT.)  Extahushku  1876. 


STANLEY 


rulnim'tit  Mjn'if.^r-iir.  t  ;  .  H  M  Co»«ram«ot,  Couacilaf 
India,  Scirncr  and  Ati  Ii'ii.iri.i  .-i.t,  .\ilmirally,  Ac 

DrawlDK,    and   SnrireylnB  iMtnflMBt* 
of  CTSry  deacriptlon. 

Of  AaHifhcsl  QtMlilyand  rini»h.  at  the  mitt  Modofat*  PrtcaS. 

lUlUtraU.1  Prill  Li  It  Ffs!  Frti. 

W._F. 8> abtaiocd  the  on:}'  M?.UI  i:i  I'lC  CirrAt  Ei!iil>itiu!i  of  i^ii  for 
■f  CcNMrocSioD  of  Mathematical  iastruments,  and  the  only 

 u  ia  ibt  laiMMiiaoal  liisswiiaas  EsbiUiiaa  tUs  fer  Mask*- 

Work.  SilwM«4il.A(cUtscM'BahtbitiM,ilM. 

Ad4i«aa:-ORXAT  TURVSTILR,  HOLBORN,  LOMOOM.  W.C 


BOOKS    ON  SALE. 

PROCEEDINGS  OF  THE  AMERICAN  ACADBMT 

OF  ARTS  AND  SCIKNCKS  Vol.-  I.  XIV.  XV.IpWt  s^Xfl- 
XXV  1843.^    la  paitt  as  issued.   Ifi  %ot. 

PROCBflUUNOB  OF  TUK  AMERICAN  PHILO- 
SOPHICAL BOaXnr.  Vnfa.  IX.  la  XVII.,  XVIII.  0«n  j>  XIX 
XXIX  fp«ti)k  UantaMkMad.  iAiM. 

BESSBU— FnidaneBla  AMmoniie.     iSiS.  HelMl 

TRANSACTIONS  OP  THE  SOCIETY  OP  BNGIN- 

F.ERS.  from  iStij  10  itoo.    *6  vols.  doth.  icu. 

BRITISH  ALMANAC   AND  COMPANION,  i'.- 

iSt^T.  iE62-i5t^.    -»i  voU.  cloth  35/. 

GREENWICH  MAQNETICAL  AND  METEORO- 
LOGICAL OUSKKVATIONS,  a«o«7:  RmdiB  of  Obaw niis' 
it5o44,  aitd  iM64o.  >8  vols.   Za  si. 

8IR^.  R.  HAMILTOITS  LECTURES  ON  QOA 
TFRNIONS.  AND  ELKMBMTS  OF  QUATBRNIOMS.  a  Tsk 
ftolh,  i8t:'4S£,    i£7  lot. 

LAPLACE.— MecaniqueCAeite.  TnuMlatfld liy  BowsiTCa. 

MASERES.    Sciipiores  LtM^arithmicl.    (wta.  1791-ltB; 

<Vol.  V,  »ar.i;dg  |1<,  7!7  i'^^     Z\  i'.. 

Extiilc/tJ  J I  cm  Cala'.cpie  No.  245  iiturJ  hy 

MACMILLAN  AND  BOWES. 


PUBUCATIONS  OF  TUB  ZOOLOGICAL  SOCIE7T 

OF  LONDON. 

TRANSACTIONS,  Vol.  XIII.,  Part  7.  Price 

taiL.  nontainint  the  fat!,  aiaa  aaasis:  "Oi^  addttional  waaa  afOi 
lM»u4«ilMruiiact  HirAi  VlEiiridM.  ataiMd  brllf.ni»Aa 

Sauilcr."  BySir  EDWARD  NEtTTON.  1C.CItl3CCM.U,  at 

HANS  CAI>OW  Ph  D..  F.R  S  ,  with  <,  Pbirs. ,  " Dmi  illili  ■  sfs 
Krn':ir'cablc  Nrv>  SfS  Urchin  "t  ilr  Cn  uv  Cidaria  froai  MaORrjk* 

by  \  .  JK>FKKY  KtLL,  M  A.,  viih  i  fU  <•. 

PROCEEDINGS  OF  THE  ZOOLOGICAL 

SOCIKTV  OF  LONDON,  1803.  Pan  IL.  coMiiuHE  lha  Pt*B 
read  at  the  Scientite  MMtiait        in  Maidl  and  Ayrfl  iMt. 
17  Plates,  Price  lar. 
To  ba  slitiiBiil  at  dw  Soeisijr^  Oflaa,  jHa 


Widi  soe  llluMraii'<a»,  si 
8vn,  lOi,  nc- 


lofwhkh  aia 


ELEMENTS  OF  BACTERIOLOGY 

FOR  PRAOTITIONERS  AND  STUDCNTS. 
Wtra  Btractai.  Xaraaaacs  to  Pbactical  Hsnmoa. 
Sr  Sr.  S.  SOHSIfK, 

PlraftsHr  (Satiaorfinary)  id  dw  Uaiscnhr  of  VWona. 
TriulaleJfrtm  Iht  Gtrmmm,  ttrtlt  M  A^^mJijr, 

By  \V.  K.  DAWSON,  M  il.. 

Univ.  Dub  ,  Uie  t'niveniiy  Trasaliiag  PrUeiuan  in  Mcdtoac 

LoDdon;  t.ON^MANS.  CRKEV  ft  CO. 


Now  Ready,  Cluth,  9ra,  ijo  ppi.  Price  tsi.  net.  Poata^  4)4. 

AM  INTRODUCTION  TO  THE  STUDY  OP  TBI 

DIATOMACEiE. 

By  F.  \V.  iMlLl  S,  r.UM  S  .  with  a 

BIBLIOGRAPHY 

By  Jin.lEN    IJEHY,  F.R.M.S. 

L  nJut. :  ILIFFE  h  SON',  ,  St.  Hii.U  Sireei.  K.C. 


Now  Ready,  rrofu>ely  Illustrated,  Price  74.  6«. 

PEDDIE'S 

UNIVERSITY  MANUAL  OF 

PHYSICai 

Loadooi  Baitlitre  Tfndall,  ftCox,  King  WilliMJK^ 
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InBtininent  Oompany.  Cambridge. 

Addreitall  communications  "  Instrament  Compaey, 
Cambridr*." 

Pric*  Utt  of  ScUntiBc  InttrumoaU,  scBt  post  fr«e. 
Iltattsatad  Daicriptive  List  taot  OD  l«C«lpt  of  ».  M. 
Tk«  CmibridM  admtUle  laatiamM  Cowpiajr* 

TO  SCIEISCE  LECTURERS. 

S<e  TAt.  HfCHeSS  PATENT  COMBINATION  OPTICAL  MN- 

TERN,  u«J  t.y  l*ie  W.  Lant  Caki-knteh,  Esq  ,  Prof.  Forum.  New 
Triplr  lurislrtK  Trd  for  IS.  I.  MaLP».*^,  Km-}.,  ihia  >*:a*  «n.  New  DxyhyJrv- 
gtti  Micr  i'.rri)<  Oi«nd  Kuulu.  iKcwra  Tripir,  Priie  Mnl*l,  HighrU 
AwarJ  Siir  ri;ifil  lo  lh«  Royal  Polytechnic  lasliluiijn,  Dr  H.  Grattam 
Ctl^sK>.,  Ma.bmc  AtiiiiMA  Patti,  &c.  Paieni  Pamplugot  Laniera 
Sanicr  Lecture  Set*.    Noveliia*  CiMapaU  and  EkbcilBUly  lUu- 

•2a,  If. ;  PdMagaigA  flmllir  i»  _  M  naplf 


Mmicd  CauJcnic  yx  pal,  . 
ku  Frat-HUCUKS,  SrsaALlR, 


ALBERT  EDWARD  JAMRACH 

(UM  CHARLES  JAMRAOH) 
NATURALIST, 

180  ST.    GEORGE   STREET  EAST. 

MM  of  Savase  Warfare,  IdoU.  Sacred  Matki,  Pi 
CluM.  Laequar,  Googi,  ShcUi,  and  otlitr  Curio*. 


SAMUEL  HENSON, 

97  REGENT  STREET.  LONDON,  W. 
etTABUSHED  1840.  L»f  277  STRAND. 


Cboict  MiiMiml9nciaMai,C«ai  9m»m,  CMTtd  Oftih,  Wliliid  Agttn 
Rack  CiTMl  Balk,  Foaak.  Koeki,  a«d  Rack  SeeUMi*. 

Latest  A««ivai  s. 

Mr.  HENSON  hax  just  receired some  goj'i  Gruups  of  Japanese  Stibaikc, 
inlereitirg  (Jiiati,  Cr>^'nls  inclcf^inc  Rutilc  aad  other  Suutances,  and  a 
V  er)  Kmc  h<xV  Cn*ial  lia  I.  incKc^  'lia.-neicr,  perfectly  free  from  flaws, 
amall  Cijtial  B»\h,  with  ir»:latui».  Rock  CryataJ  Carviaca.  ft^&C. ; 


CnMallliHi  Hydrarfifliie,  Benrandiie,  PolybuiM.  Diaaol 
aUUU,  Arinoa.  Yellow  TenniMlcd  Beryls,  GtilMlH,  and  Vl 
lanout  Earth  from  Hakodali ,  Japaa. 


F.  H.  BUTLER,  M.A.  Oxon  ,  Assoc  R.S.Minn. 

NATURAL  HISTORY  AGENCY, 

158  BROMPTUN    ROAD,  LONDON. 

Sealer  iu  Rooke,  Hinerala,  FoMile,  and  other  Objeote 


XKe  Rock  Sectionn  in  «o.  Ic  iii-tucle  Eterrrtadt  rilfiriic.  New  Zsabnd 
Duoiie,  Saion  f^raniiliie  .in>l  M  r.M:'  I  illiaiiiie,  fir.mi  I -i.ijrj- RhyoKle 
and  PaiaSoi>i'*  1^"^  Plauciudicr  Grund  Syenite.  Amciig  miocrali 
•aeiat^  received  from  abroad  an  (ohI  cxaoiplci  of  An,(leMtc,  AphlliitaKM, 
AlMan,  Bauxite.  B»1r.  Kptooiile,  Hautmannitr,  Matiganiie,  iVawOpal, 
Wad,  and  Carimbi ;it>  Wulfcniie,  HyJra,  Ainphioxut,  Doglt>li,  Kabbiii,  aod 
oiHer  ob)ectvf  r  <h:>ca1  study  alw.*y»  on  haod.  A  specitnen  of  «  kuo- 
ouun  fntia  Qucetnlaitd,  and  a  tinall  collectioa  of  Souib  Anencan  Birds' 
aaannrtgrdUpataL  CaHTiaytand  GlaiMappad  BoaMmdelaacdcr. 


NOTICE.— Advertistmtnti  and  business  letters  for 
Nature  should  be  addressed  to  the  Publishers; 
Sditerial  eammimiemiuiu  tkt  EMor.  Tkt 
igUiraphic  tuUnst  of   NATVRB    U  <*PHUSIt| 

London." 

SUBSCRIPTIONS  TO  "  NATURE." 

f.  f .  d. 

Yearly  I    8  0 

Half-yearly  o  14  6 

Quarterly  0  76 

To  ALL  Places  Abboad: — 

Yearly  i  10  6 

Half-yearly  oij  6 

Quarterly  o   8  O 

Mtntf  Orders  payable  to  ttACMlLLAN  4*  CO. 
OFFICE:  9Q  BBDfORD  Strut,  Strand,  W.C 

CONCHOLOGY. 


New  aad  iatefHlliig  Special  af  Rccint  Shilli  fr6ai  Bomao,  Pbilipiiia* 
labadi,  Chiaa,  Re.,  ftc 

eaujMTioiw  AMD  afaciiatn  aoiranT. 
couacmm  m«  mamu  raoM  Ai  to  ;(]sa. 

I  MAM  TOB  aTCCm  NOT  w  STOCaC. 


8LA8S-T0PPED  BOXES,  CARD  TRAYS,  Stc 


AllUndaof  Glaw-TlQiiped  H  .^c 


tared  oB  Um  prciaUea, 


Raaangular,  from  i(.  yt.  per  doica. 
dcalait,  Cfoas  f  a*  |tcr  doian. 
CaidTfayt,  4t.  gross. :  C]a<i  Tubet,  \t. 


HUGH  FULTON  (Conchologist), 
216  KING'S  ROAD,  LONDON.  S.W. 


LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 

Vohaa  alotaior.  SBOOgilb  ftuviaUlii,  Limn  at  1et.1t  I'h)!!.,  1  ..onou. 
Iwia  riH'*r*u  PluiBaulla  rcpwM,  and  oUmt  objacu  of  Pvad  Ltf*  :  AmalM, 
Vailicdla,B!piiogyT«.CIiafa,«c..Cwa^^  8pMnia.»itb 
Drawlac  aao  DtMription,  for  One  ShilHag,  Fan  ma. 

T.   E.  BOLTON, 

FARLEY  ROAD,  MALVERN  LINK. 


OLLOWAYS  OINTMENT 


AS 

IWALIIBLB 

REMEDY 


I! 

rnr  BAD  ISOB,  BAD  BBKAST8,  OLD  WOUHDS,  I0BX8  IR* 
^  LCZR8.  If  affaouaUy  rabbad  en  th«  Maek  and  Gkaat,  it  MM* 
S  )U  nMin,  BBOMeHlTU,MV«n  aiA  OOUW  \  aaiiir 
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MACHINES. 
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WIMSHURST  INFLUENCE 

Scbooi  Form  with  la  In.  Plataa 

Kamy  aSd  Veaira  Tvrm,  Mat  anke,  l  s  ia.  1 

•»  n  t>  "  " 

ft  39  .1  BO  tn.  J, 

Dmo,  BtronKfr  built  for  Laooratory  parpoaea 

with  94  In.  Plates  .   

.sri-.L/AL.'.y  :'j  '  ; '.;/.i/A.\vv. 

COMBINED   AMMETER  AND  VOLTMETER. 

SaadlDc  to  10  Ampa.  and    lO  Volts.,  £»  lO  O. 

Catalogue  of  340  Illustrations  by  post,  6d. 

HARVEY   AND  PEAK, 

By  Apfiolntment  to  Iht  Ir,  .-.ututiun  of  Oreai  Britain. 

56  CHARING  CROSS  ROAD,  LONDON,  W.C. 
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MESSRS.  MACMILLAN  AND  CO.'S  NEW  BOOKS. 

SOME  FURTHER  RECOLLECTIONS  OF  A  HAPFY  LIFE.    By  Marianne 

NOUTII.    F.tliioH  hy  lier  »is«er,  NIo.  j.  A.  Symonds.    Extra  Crown  8<ro,  Sj.  ftd.  net. 
A  TH F.X.  E UAf 'V\\e  joyousnes,*,  ihc  gaiety,  the  drollery,  io^j,  of  the  book  at*  coataK^OM'    I«       and  liveliocn  il  oc»- 
tainly  mrpuMS  the  fint  feric*  of  iccjilcclions,   A  more  cbarming  volame  of  travel  it  wonld  be  tmpMiiUe  to  aamc." 

BV  Tfn:  SAMK  AUTHOR. 
Hi jjDi.LIXriONS  01-  A  HAll  'i   LIFE.    Being  the  Autobiography  of  Marianhk  XoKr;i. 

K'litcd  hy  her  sister,  Mrs.  J.  A.  SvuOKUii.    With  PodcailS.    Two  Vol*.    Second  Edition.    Extra  Cro*  a  8vo.      I  7>-.  net, 

SPECTATO/i^  —  ^thc  iccnrc),  as  it  s-ani^s,  is  interesting  to  every  class  of  reader.  Miss  North'* po* era  of  de«cripcioa  aic 
not  confiocd  to  her  brach  alone,  nmt  some  of  the  descriptive  uoik  of  her  pen  il  of  a  rery  high  mcHl.  She  wrote  tAmmym  with  i 
clear  cuncisene!.!,  with  a  very  full  power  uf  expresiion,  ao<l  with  an  abundance  of  <|aiet  haBour." 

TIMES.  -•'  A  »)o.>k  which  will  delight  and  entettain  many  leaders." 

WILLI A.M    KITCHEN   PARKER.    F.R.S.     A   Short   Memoir  by  His  Son. 

T.  JKH-  ERV  TARKER,  B.Sc,  F.RS.,  Professor  of  Biology  in  the  University  of  Oia^o,  New  Zealand  CroirB  9ro, 
4(.  net. 

A  THENtHUAl.—'"  Prof.  JcfTery  Parker  is  to  Uc  ttarmly  congratulated  on  thi*  charming  sketch  of  hi«  beloved  faiber'a  li'e- 
...  As  a  iketch  it  is,  «e  ihioh^  perfect." 

MEMOIRS  OF  MY  INDIAN  CAREER.    By  Sir  George  Campbell,  M.P., 

K.C.S.  I.,  D.C.  1..    Edited  by  Sir  CiiAKLEi  E.  Bkrnakd.    2  vols.    Svii,    Wiih  Vorirail  and  Map.    31/.  net. 

T/A/ES.  —  "  .Sir  George  CamplKll's  autohiography  rctiects  a  character  which  in  more  aspects  than  one  commaads  admiraiioe 
and  etteem.    The  bulk  of  (he  nartative  is  m.^dc  up  «f  iftlcfeBiiBg  lemlniiceiicei  of  u  evmifal  oaner,  teicnpenad  villi  maof 

shrewd  ol(servations  on  men,  uvanners,  and  poliiics.'' 

BRITISH  FOREST  TREES  AND  THEIR  SYLVICULTURAL  CHARAC- 

TERtSTICS  AND  TRE  ATMEKT.   By  JOHN  NISBET,  of  the  Irnllaa  Forest  Service.  Crown  Sro.  &.  net 

SA  TUKDA  Y  A£V/£tK—"Thoie  who  are  of  Efdya'a  niod  in  their  love  of  woodlands  will  fiad  Mr.  Nisbct'.  vrork  fuil  J 
intereal,  and  those  whoi«  concern  in  the  subject  is  of  a  mote  pnctical  natme  will  be  repaid  bjr  this  clear  cspoeiiioQ  of  the  piniciples 
of  tylvKutntre." 

ACAOSJfy,—''*'n»  book  if  a  aeetialty  to  •riTicaltariiti,  while  M  who  ut  in'.cfeited  in  arbxioaltdte  will  learn  fram  Mr. 
2f  label's  pages  muA  that  nay  well  be  pondered." 

SECOND  EDITION  REVISED. 

LESSONS  IN  ELEMENTARY  BIOLOGY.    By  T.  Jepfery  Parker,  D.Sc. 

P.R.S.,  Professor  of  Bmlogy  in  the  Unlireisity  of  Otago^  Onocdin,  New  Zealand.  With  eij$hi]r*eight  lUostrations.  Seco«d 
Edition,  revised,  crowti  8vo,  toi.  6it. 

THE  l.AS'CE'I.  —  "If  this  is  diligently  studied  ibc  '■  ■.Jcn.s  cai ry  mray  with  them  not  only  a  goo<1  i^r-nrr:\l  kno»lcci(;e  ol 
Zoolo^,  but  have  beeo  truly  educated,  have  learned  the  importance  ot  accuracy  in  observation,  aitd  of  preci>ion  in  eaprestiof 
what  haa  been  pntiently  nA  doaely  exnained." 

ABRIDGED  FROM  PROFESSOR  BALDWIN'S  "HANDBOOK   OP  PSVCHOLOGY." 

ELEMENTS  OF  PSYCHOLOGY.    By  Jamks  Mark  BAi  nwiy,  Professor- Elect  in 

Princeton  College,  i'rofes«or  in  the  University  ol  Toronto,  .\uihor  »f  "  UandUi^ak  uf  r.yditilogy."    Crown  8vo,  n.  Od. 

LETTERS  FROM  orRENSLAND.     By  the  7/>;/o-  Spec iae  Correspondent. 

Reprinted  from  the  J'imis  ol  December,  1892,  January  and  February,  i8i)j.    Crown  8vo,  2s.  6J. 

SFSAKStt-—"  The  volume— it  is  scarcely  more  than  a  pamphlet  -not  only  containb.  a  vivid  description  of  the  physical 
eipect  of  tba  colony,  hnt  also  throws  eonsiderable  light  on  the  social  and  industrial  problems  which  are  booad  up  with  iu 
developfflenls." 

LETTERS  FRO.M  SOUTH  AFRICA.    By  the  Times  Si-eciai.  CoRKEsroNi-ENT. 
RcpriAledrrom  the  Tlairr  of  Jnly,  Aegnst,  Septenber,  and  Oetober  1892.   Crown  8vo,  it.  t<i. 
SOUTH  AFJtlCA,—**T\»\eXtn  ware  and  areanont  the  asost  valaable  and  brilliant  of  their  dass,  and  it  is  not.  we  hope, 
(00  mndi  10  etpMt  that  their  repvMteatioo  will  lead  to  their  earcfnl  sindy  by  statesmen  aad  all  latemtsd  is  the  pragieM  and 

development  of  South  Africa." 

H'EST.\f/.\'srEA'  GA/.E  T TE.^"  Altoeelher  we  can  recommend  '  Letters  from  South  Africa*  as  a  sound  and  trastwortby 

piCSenlation  of  their  subject  ;  able,  judicious,  weighty,  in  a  word,  an  epitome  of  the  best  Timti  qualities." 

GL  A  SCO  <r  HERA  LP.--"  Besides  being  fall  of  information  on  the  most  varied  sabjecu.  the  little  voluaw  is  most  inicrestiog 
and  attractive  readini".  and  cannot  be  too  highly  Kcomvended  to  tbcae  who  sriah  to  become  better  asquaiDted  wiA  Switli  AMea 
and  Sooth  African  anairs  and  prospect 

MACMiLLAM  AMD  CO.,  LONDCU. 
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ME88R&  MAGMtliiN  &60.'S  TEXT-BOOKS  FOR  ADVAN6ED  STUDENTS. 

TEXT-ROOK    OF    Gl-OLOGY.    By  Sir  ARCHiiiAiD  Gkikie.  LL.D..  F.R.S., 

1  >ircc;rir-C;fneril  i>("  [he  GcjI  tpic^l  Survey  of  tirent  I!ri".a;n  and  IreUni),  and  Ducc'.Dr  of  tliL-  Mi.iscuni  of  rr:ii.;n;al  GcMl'igy, 
London  ;  Ucciy  Murcliiion  Prototor  of  Oeoiogy  and  Mineral ugy  in  the  University  o(  Edinburgh,  and  iJirector  of  the 
GeoloikKlSiimrofScotlMid.   With  lOutntivnii.  TUcdEditiM.  Thorai^7  HeviNd.   MadUwSm  \Skai/tfy. 

POPULAR  ASTRONOMY.    By  Simo.v  Newco.mh,  I.L.D.,  Professor  U.S.  Naval 

C)l'scrviiory.    With  X\i  1  ngravini;*  jnd  Kivc  Maps  of  the  Stars.    Mc  iiani  Svo. 

A  TEXT-BOOK  OF  THE  PRINCIPLES  OF  PHYSICS.    By  Alfred  Daniell, 

lll,A.  Second  EditMn.   Mcdiim  Sw^  %\t, 

THE  THEORY  OF  LIGHT.    By  Thomas  Preston.  M.A.   With  Illustrations. 

Svo,  i;r,  net. 

APPLMiD  MKCII  ANICS.    By  Jame.s  H.  Cotterill,  F.R  S..  Professor  of  AppUed 

Aleeltanicii  to  ihc  Koynl  N^^-al  ("ollcfjr,  Greenwich.    SeC'>nd  Editiiin,  Rerised.    Medium  Svo,  i8f. 

OUTLINES  OF  GENERAL  CHEMISTRY.     By  Prof.  Wiuielm  Ostwald. 

Tnadatod  \ff  J.  Walkbk.  D.Se.,  PI1.D.  Sunt,  too.  atC 

A  TREATISE  ON  INORGANIC  AND  ORGANIC  CHEMISTRY.    By  Sir 

HENRV  ROSCOE,  F.K.S.,  and  Prof  C.  SCHORLEMMER,  F.R.S.  8vo 

Vols.  I.  and  II,     INORGANIC  CHEMIS 1  KV.     Vol    1.— The   Non  Me  all  c   Elements.     Second  Edition.  311. 

Vol.  U.    Two  I'aru.    i8j.  eacl: 
Vol.  III.— OKGANIC  CIIEMISTRV.    THh.  CHE.MISTRY   OF  Tiifc  HYDROCARBONS,  and  ihcir  Den»aii»ci. 

Para  I..  II.,  IV.,  aad  VI.,  31/.  «wb.   Vtets  lU.  aod  V.,  t9s.  eMh. 

INORGANIC  CHEMISTRY.    By  Ira  Remsen,  Professor  of  ChemUtry  in  the 

Johns  Hopkins  University.    Medium  Svo,  lOi. 

THE  ELEMENTS   OF  THERMAL  CHEMISTRY.    By  M.  M.  Pattison 

MUIR.  M.  A.,  P.  R.S.E.,  uri*ted  by  D.  ac  WILSON.   With  s  Plate.  Sto,  w.  M 

HISTORY  OF  CHEMISTRY  FROM  THE  EARLIEST  TIMES  TO  THE 

PRKSKNT  DAY.    By  EKNST  Vr>N  NfEYEK,  I'h.D.    Trnnslated  by  George  McOoWAS,  Ph.D.    Svo,  14?  uf 

A  TEXT-BOOK  OF   THE   PHYSIOLOGICAL  CHEMISTRY   OF  THE 

ANIMAL  KODY,  including  an  Account  of  the  Chemical  Chancei  occarrioe  la  Disease.  Uv  ARTHUR  GAMGEE, 
M.a.  F.il.S.   With  lUwtittiaitt.   Vol.1.  Medium  Sim,  ib.  [fW. //. /Atwr^. 

ORGANIC  EVOLUTION  AS  THE  RESULT  OF  THE  INHERITANCE 

OF  AC(^U1RED  CHARACTERS  ACCORDING  TO  TH£  LAWS  OF  ORGANIC  GROWTH.  By  Prof.  G.  H. 
EIMER.   TnmslMcd  by  J.  T.  CUMMlNauAlf,  M.  A.,  F.R.S.E.  Era,  lai.  6d. 

A  TEXT-BOOK  OF  COMPARATIVE  ANATOMY.    By  Dr.  Arnold  Lang. 

With  Pxeface  by  Prof.  Dr.  EiUfST  Habckku  Tnuulated  bj  II.  M.  BSftNARO,  M.A.  CaaUb.,  and  M.  Bb&masO. 
Ftet  I.  8*0^  tjs.  aet. 

ELEMENTS  OF  THE  COMPARATIVE  ANATOMY  OF  VERTEBRATES. 

By  Prof.  R  WIEDERSHEIM.   Adapted  by  W.  NlWTON  PiUtMR.   Svq,  ISf.  <A 

A  TEXT  BOOK   OF  PHYSIOLOGY.     By  Mu  iiael  Foster,  M.D..  F.R.S.. 

Pfofevsor  of  rhytiolugy,  Cambfidgc.  Illustraied.  Fifth  Edition,  largely  Revised,  Svo.  Paits  1.,  II.,  IV.,  loi.  &/. 
«Mb.   PMt  UL,  7t.  6i.   Appendix  by  Dr.  SHniPAM  Lka,  p.  U. 

TEXT-BOOK  OF  PATHOLOGICAL  ANATOMY  AND  PATHOGENESIS. 

By  Prof.  K.  ZIEGLER.    Tran*lated  by  Donald  MacAlistm,  M.A.,  M.D.    lUusUaied.  Svo. 
Part  1. -GENERAL  PATHOLOGICAL  AN.\TOMV.   S«oand  Edition.  lu.  M 

Part  U.— SPECIAL  PATHOLOGICAL  ANATOMY.   SecticMu  L—VIIL  Second  Edition,  i2r.        Sections  IX.- 
KU,  ur.M 

A  TEXT  BOOK  OF  PATHOLOGY,  Systematic  and  Practical.    By  D.  J.  Hamil- 

TON,  M.B.,  F.RCS.E.,  F.R.S.E,  PioTcMor  of  Paihologiol  Anatoay,  Abeidecn.  Copioiuly  lUaittatcd.  VoL  1 
Med.8w,a5«.  ^  IVtt.  If.  tUtrtfy 

A  TREATISE  ON  COMPARATIVE  EMBRYOLOGY.   By  F.  M.  Balfour, 

M.A.,F.R.S.   IntwoVoh.  Second  EditloD.  HodiM  Svo.  Vol.  L,  l&.  Vol  II.,  SI/. 

MACMILLAN  AND  CO.,  LONDON. 
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FRY  S  c««Mirt«toi  COCOA 


60  Prize  Medals  Awarded  to  the  Firm. 

BE  CAREFUL  TO  ASK  FOR  FRY'S  PURE  CONCENTRATED  COCOA. 


PERKEN,  SON,  AND    RAYMENT,  manufacturers. 

WRITE  FOR  OUR  CATALOGUE.    IT  fS  SENT  POST  FREE. 


"OPTIMUS" 
PHOTOGRAPHIC 
OUTFITS. 


"OPTIMUS" 
MAGAZINE 

Pidstc 
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HAriD      vJAIVICnAa        Slide*,"Opiimu<  "Rapid  RtcSlinmrUnt.UMaaMiMnaaSbaltct.Thpo^ 

«  4t  in  bv      in.  1  Waterproof  Ca»e. 

>  Dark  SCdcs.   Phtta  chaa(ad  by  niralac  '        For  Plai»  4^  by     ...  £10 

abutioo  Fnr  PLatei  M  by  4}  ...      ...       .-   £il 

<OOf .~    210  -  Knr  Plato  S|  by  6|  ...       „       .„  „       .-       ..-  £it 


PERKEN.  SON.  A  RAYMENT, 


99  HAHON  GARDEN, 
HOLBORN  VIADUCT. 


LONDON. 


IbcNABD  Gmv  AH»  SoHk,  tuirnw,  ujtmAt  Brad  Simt  HiO,  Qmco  Vktori*  Strat,  ia  Am  dqr  of 
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A    WEEKLY    ILLUSTRATED    JOURNAL    OF  SCIRNCK 

"  To  tht  solid  ground 
Of  Nalurt  trmtts  tkt  mind  wkieh  buildt  for  a/»."— WORDSWORTH. 


No.  1245.  Vol.  48.]          THURSDAY,  SEPTEMBER  7.  1893- 

[PkicE  Sixpence. 

Rociwarad      >  Newspaper  U  tbc  General  Poet  Oflle*.) 

(All  Rifhti  an  RaMnred. 

NEWTON'S  ELECTRIC  LANTERNS, 

BKle  ,  Double  andTripU.ii  made  for  the  Royallntlilulion  of  Creel  Britein 
the  Royel  Dublin  Society.  0»ford  and  Cambridge  Uni»cr«tie«,  &c. 

NEWTON'S  NEW  PATENT  TRIPLE  ROTATING 
ELECTRIC  LANTERN. 

The  Author  of  "  Optical  I'rojeciion  "  »ay*  of  I  hit  Lentein  :— '*  The  moM 
:omplct«,  conveoieni,  and  (vuoerful  instrument  for  scientific  demorutratioi 
vilh  which  I  am  acnuainted." 

Th«  Author  of  "The  I!o»k  of  the  Lantern"  ?«v«  :— "The  m<>»t  eoraplen 
and  perfect  projection  apparatus  ever  demed." 

ELECTRIC  MICROSCOPES  FOR  PROJECTION. 
OPTICAL  LANTERNS  AND  SLIDES 

or  the  Hicheil  Quality  for  Oil  and  Limelifht. 
Twelve  Sew  Sett  of  Agricultural  Slidet  for  Technical  Education — Injiiriov'' 

latect>,  Botany.  Roots,  Gra«t€«.  Manures,  Live  Stock.  &c. 
tttuttrmttdCAtt^ifigue  of  Lanttrnt  anA  Social  A^/^ratus/er  Sciemtifii 

ProjttlitH.  «•/■/*  DtlailtJ  r.iil  «/  S/i,/ti,  t<i. 

SCIENTIFIC  AND  PHYSICAL  APPARATUS  OF  EVERY  DESCRIPTION. 
NEWTON  &  CO., 

Maaufacturinc  Opiiciani  to  the  Queen  and  the  GuverameDI , 
Bv  SreciAt.  AproiNTMiNT 
Tothc  Royal  Intlitutioo  of  Great  Britain  and  the  Science  and  Art 
Departroeni, 

3  FLEET  STREET,  LONDON.  , 


16,  RED  LION  STREET,  CLERKENWELL, 
LONDON,  E.C. 

LONDON, 


PHOTOGRAPHIC  SPECIALITIES. 

JTIHE  DRY 

PLATES 

AKn 

COLLODIO- 
CHLORIDE 

PRINTING-OUT  PAPER. 

THE  "CLIMAX  '•  PLATES  i^riTl.ire  r<-<iiln  po.tMiing  all 
the  Brilliancy  .\n,i  r,f    ihc    OLO   WET  PLATE. 

TBB  "  CLIMAX  "  COLLODIO-CHLORIDB  PAPER 
is  eaey  to  work,  and  the  roost  Beautiful  Prints  ate  readily  obtained. 

Samfttt  of  eitktr  <•/  Iht  atme  f(ist /m  fer  \s. 

JOHN  J.  GRIFFIN^  SONS,  l£ 

22  QARRIOK  STRBBT.  COVBNT  GARDEN, 
LONDON,  W.O. 


TELEGRAPHIC  ADDRESS,  SECOHM 
TELEPHONE  No.  6770. 

MAKERS  OF 

Thonuon  Galvanometers.  Lenses. 

B'Arionval  Galvano- 
meters. 

Secohmmeters. 

Standards  of  Self  Induc- 
tion. 

Micrometer  Gauges. 
Ammeters. 
Voltmeters 
Microscopes 
Mirrors  and  Prisms. 

EWING'S  MAGNETIC  CURVE  TEACERS. 

Am/  all  Kinds  of  Scientific  Instruments. 

CATALOGUE  FORWARDED  ON  Al  PLICATION. 

THE  TOURIST'S  ANEROID. 

(WHITESIDE-COOK'S). 


Wheatstone  Bridges. 

Standard  Resistances. 

Condensers. 

Standard  Cells. 

Electrometers. 

Carey  Foster  Bridges. 

Chronographs. 

Telescopes. 

Comparators. 

Potentiometers. 


I/.  .J..'  A,-,  ) 

For  Measuring  Altitudes  without  Calculation. 

Nkw  Ii.i  I'STKATED  Prics  Lists  FiBr  ijY  Post. 

Made  only  by 

NEGRETTI  &  ZAMBRA, 

SCIENTIFIC  INSTRUMENT  MAKERS  to  THE  QUEEN, 

38  HOLBORN  VIADUCT,  E.G. 

BKAMCHeS:  46  CORNHILL  ;    122  REQENT  STREET. 

NEGRETTI  &  ZAMBRA'S  "  IIIu*trale<l  CataloKue,"  (Soo  Patee, 
ijoo  Kngraving',  Price  51.  M. 
Telephone  No  658}.  Telegraphic  Address  :  "  NKCKBrrr,  Loodon.'* 
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NATURE 


[September  7,  1893 


BRITISH  ASaOCIATIOK 

ADVANCEMENT  OF  SCIENCE, 

BaRUNGTO>'  UOUSB,  LONDON,  W. 
NOTlSMGHAai  HBBTIMGi;  aSPTBItBIR  ij  M  ■« 

t— ■■  ■UILI  I 

OX.  f.  %  BUMXTf  nmiBIVDl^  ILA..  ILD., ,  LUD,.  D.CIm 


P.R.S.,  r.R^&, 

Osford. 


«r  Kiyilatuty  In  ik*  UW«aniqr  vT 


THE 


ti)'  iNc  A«*iiciaiK>;i  iUiin.^  t*ic  Ai^n-iai  Mcc<intc  will  fur- 


tbcn  unable  to  kttmd.  ua  appii- 
ika  attt  day  of 


w.irJcd  b]r  pMt  10  Mcabcn  and 

catinn  a;i<i  pr«|MfaMIM  of  M  Ite  CIcck  oflkt 

SrewARusoN,  Kawptloa  Roon.  Hi 

ih:  Mecling.   

C.  GIttFnTH, 

UNIVERSITY  COLLEGE,  LONDON. 

LKCTl'KKS  OS  Zo'.H.nGy. 

T>ic  r.F.NER.M.  toi;Ks-:  OF  i.rci  v  RK-i  iiN  ^ooror.v,  i,y 

Prof  WtLDOV.  MA.,  r.R.S.,  will  comm^nLr  an  WED  SKSDAY. 
OCTODilR  4,  «t  I  |>.in. 

A  Special  Cotirs*  of  S<«  LccrurMon  "  Tin  Siaii>t.o  of  Ani  na!  \  .■riatiofi,'* 
will  Im  giv«n  on  Tur»ilay*  at  t  p  in  ,  coiiiamdaf  NUVEU8ER  7.  A 
Syllabua  of  Uk<c  l.'-ciurr'.  U  Wtni;  prapircJ,  ■nd  aaybt  obtaiaMl  at  IIm 
Oficc  of  the  Cullrge  utiuui  tlia  inidclla  of  OcioSer. 

J.  M.  HORSBVRGtt,  M.A..  SwMwy. 

DK.PAKTMKN'T  OF  SCIKNCF.  AND  ART. 

ROYAL  COLLEGE  OP  SCIENCE, 
STEPHEi^S  GREEN.  DUBUN. 

SESSION  1S93-94 
The  Royal  Cnllcce  of  Science  iupplioi  Council  of  to>tnKtioo  ia  the 
Sciences  apniicabte  to  the  ladufUial  Am.  autdally  IbOM  which  but  be 
cUeHid  broadly  undrr  llw  kMdl  CHSMKUX^lIANr   " 

GINeiiRISO.  an.l  MININO. 


lUnCTIlRIS^  «w> 


A  I'll  :n\  mI  At.  "UK-  of  the  CoIIeje  (A-  PC  S"..  craoini  at  the 

€ln1    f  t  ifr  1  I  r  1 1  \V  T -' l;r- f: ,  the  mjMirrfi  ...  ifl  !ili  'ti^  (-«;in^  Cumplied  with. 

I'jur  Kuy»l  S>chol.»i<h4p>.,  ol  tlie  .slue  of  £,^0  >'*arly  each,  with  free 
aalmiadon  to  the  LectuRt  and  Laboratutici,  are  aitadied  to  the  Colli{|t«. 
Two  are  offered  for  compeiitioo  each  year  tj  A.««ociale  Students  not  boac 
itonl  Kshihitiaocn,  on  ihc  coinpleti»D  of  their  Fini  VeMr**  Coune. 

The  Paea  payable  br  Non-Av.  'ciate  StudeoM  an— >(9  fee  each  <epmir 
Comae  of  Lecturm,  Li  for  Sewion— Pure  Mathematio,  lU  yrar.  Ci  f  ir 

%"')K  .\  VALV  1  IlAL  CMF..MI  s  rkV-j:j  f  .r  a  Specul  C  .ur^^  if  .  >ti- 
Month;  d  f  r  lliicc  M  Ci       Sii  Mumh«:  ^13  for  ih«  cniirc 

FOR  P.nSICAL  I.AnORAr  'V.S~l3  for  a  Soecial  Courw  of  Onr 
Mint'..  /(  [icr  .Mont'i  (lor  Sia  llour>  a^ay)  or  for  the  Scasioo  (Ouc 
Haiir  |KT  trj  r^r  tl'C entile SetH m. 

KOk  A.SSAV1N.;-X?  for  Three  Months:  l,<i(or  Six  Months;  j£i»  for 

the  cntirr  Srssi  n 

KOk  /OOl  ()<;ICAI.  I.ABORATi  IK  V-/:j  for  a  Sp^ciiil  r  .urw  of  Oiw 
Month;  /  \  f'>r  1  Moiic.il  nr  ivA  AiNl.'nur>c  K  'jal  Uiiivcnily  of  I'cland  ; 
er  j£j  for  a  special  (,"iniTfr  uf  T^irr-t:  Nli-nih*. 

FOR  BOl  AMi  Al.  LAI'o  ;Ari)RV    S.iin<-  as  / -olocical  I,«bor«t  wy. 

FOR  GEOLOGICAI- LAH  )RA TORY -ita  f  r  a  Spacuil  Course  of  One 

FOR  I>R  VWING  SCHOOL— f  r  the  Smion  :  C  \  for  Onf  Term. 

'nit  l-'lirTru..  il,  Phy^ir,i!.  I'.in^-i.L-ai.  anJ  Ziyt'neka!  1  ,t>«>rfti.«ir,  tli-! 
iHawKiK  ScW 'Is  4fc  oprn  liaily  for  Pr.bCtical  ItnlniLtiiju.aiii  itj.:  W  oloi;ic.il 
LialnnUary  ia  open  for  Noa-A'oaciau  Stodeots  at  beim  to  Im  arranged  with 
the "  ■ 


^"BSSa 

Di«ciipti»e  Gewaeiry. 


and 


}mW.  lli:r.Qjui,M a. 


I^MN,  If  .A 

W.  HanTt-itr, 


F  U.S., 


„    ■      .  Dimwinf,  1  r. 

Hanaeennc.  and  >»ir«eyiac  ».  i 
Chemtsiry,  TlHr-rrncal  and  Ptme- )  Prof.  W. 

tical;  .and  MttaUur.;>  ...    ~    ...  (     K  C  S..  F  K  S  E. 

^  I'r  ,f.    W    K.  Uak««tt.  F.R.S.K.. 
Phyiicx,  Theoretical  and  Pnciieal~      M.K.I  .A.  .(Oeanof  Fac  jliy  f.>r  the 

Geology   ^   ^   ^         i-ro(.  li.  .A,J.  CiiLE,  F.G  .S  .M.K.I  A. 

Miainic  and  MiiNfai.«r  ~  .-  Pr  .(,  J.  P  u'K«t.i.v,C.e.,  M  K.t.A. 
n  tany  1^  -  T.  jMtMtW,  IXSc.,  P.US. 

,  ,  r  ProC  A.  C  HAt>i>o»,  M.A.,  F.Z.S.. 

Z^loRy...  ~.  ...   ~.  M.R.I. A. 

The  CouiMf  of  Chemiatry,  Ph)ucs,  Birtany.  Zoolajty.  Geolagy.  am! 
Mineral  H(y  ar*  recoKnised  by  the  Koyal  Uoieenity  of  Irelaiad,  anJCertifi- 
eaiea  of  Altcndaace  arr  granted  to  Medical  and  other  Stiwlentsattending  the 
Courses,  and  ibrChemical.  Physical,  Uotanical,  and  Zoelencnl  Labomtonca. 

Pr-^ranuaai  laay  be  obtainad  on  a«pliealioa  tt  the  Cowgat  orkgriailar 
aJireued  ii>  The  SsoilHy,  Royal  Colh[>i  «f  SacHf^  St^hen't  Crean. 

Ouhlin  " 

Tb*  Pint  Tera  of  the  Session  will  commence  00  MONDAY.  OCTOB2R 
1^  tBf> 

NmH.— /i*<MitfiiV  •^tff>»lt  StuJtHtt  will  ie   n<juirtJ  t»  fati  am 
EntmmU  S.AmMiimt/i>n  tn  Hltmtr%l>iry  ,\falktm*IUi  Mtd  F.Um€HlAty 
FnuliitI  C**Mlir]h  ai  imjiiattii  on  f.  ii>/  Pngntmnu,  (f/itt  fj  tt>!iUh 
i§  timd     at^fi»»/nm  ikt  Sttntmar^ 

■  ^  ^        Plr«r.  J.  F.  <rRBiixy, 


UNIVERSITY  OP"  ST.  ANDREWS. 

OUweMfr— His  CaACS  Tm  DUKS  OF  ARGYLL,  K.T..  LUO. 
MtH»r-!Om  M— r  H —wmw  -ftw  MARQmS  OP  BUTB, 

PHmlfmt  MMOT  DOMAUDKKt.  UJL.  LL.D. 
OFENING  OP  SESSION  lS93<94. 

OCTOBER  I.  Tlie  Academ  .en!  yc     '  "vi  1  '.- 

OCTOBER  a  to  6,  PreJimiaary  cjit.uninations  in  Arts  Scicncet  aad 
Hedicioe  at  St.  Aodnwe  and  Uaadea.  Candidate*  should  aiaply  la  At 
Secretary  ol  the  Uaiwiily  tat  Schcdolas  not  later  thaa  SEPTBH dCK  la 

OCTOBER  J  to  «.  Bonary  Contpetitioni  al  the  Uniicd  C<»!!rjf .  Si 
Andrews  Twenty. frve  l)ur*ariet  I  r  men  will  be  vacan',  r.\n<i:ii^  in  vaU<  fr  -ii 
£1.1  la  iCta  each  anl  Sixteen  Uur.ane'  for  women  ranginj;  in  talox  (m 
i  j  ti' •'ii'h  Oadwialcs ihonM scad  \m  thaii aatnas  eivd  aiMiiMsi » 
iht  I  ran  rrh<^  Kacvltyar  Ait%  Ihc  Vaiweiaty,  St.  AndfMN.  w  «r  hrfaw 
SEi'l  I.  >I1IKK  jj. 

ocTiMiKK  >     -.  w  \  (Oidiuiy  I 

Kxamiiiatiuiit  at  Antl.cws. 

OCTOBER  10,  Openinf  of  the  Vldta4  Cellefa,  St.  Aadrews.  aad  «( 
Uaivenity  College,  Dundee  (PacttMe*  af  Atttb  aad  Mcmnc^ 

NOVEMBER  a,  Opeikc  «r  ^  Maty'*  GMhiie,  St.  Aadicert  ,-PaedV 
af  TfcwIOBpK 

N  WEKBCR  3.  BM»wy  Conipediiaa  at  St.  Maty's  iMhs*. 
NOVEMBER  to  and  >t.  B.D.  Eaaariaaliam at  St.  Andicer., 
Tba  daises  tn  th-  t'niveriity  arc  open  to  Srti.j-nK  nf  h  th  sad 
indade  Latin.   i.re«k,    Knicli.h.    French,    Hebrew,   Syrijc.    I>wgi<  at 
Melmihyiltl,  Moral  Philo  >  >ptiy,  bducatioo,  Uathemauca,  N  atorikl  PhiL>. 

 iMir,  JCoolaiyt  Butaafi  Phy<ialigyi  Auatooty.  fagjaiwili 

Systeaaitie  Theebgy,  BiOioal  Cfiiioiai  aad  Ci|«reh  Hittaiy. 
S;>cci:nra  ruamiiMti  n  Pupertand  full  Mfticalari  retpectinc  thaOwm 

of  i..<t'u..t.  n,  K<c..  Kvii  "r.Ation.  for  PagiasSi  Ac  ,  will  ho  fMnd  ia  Al 
CAi.r.  .I'AH  o)  the  UNivxa<iTV,  publithad  br  Mews.  William  Buue- 
W000&  iioM*,  «s  (>eai|«8lM*t.SdMwgl^Vtiaaa»  </.  -by  pieaar.  iiA 
A  general  Prospeclua  far  the  caailag  Winter  Si  sdnn,  at  w-.ll  at  detailed 
— tpt**™t  aay  dciiailineut  uf  the  L'nitrrsity.  m^y  be  had  «■ 


RaaaanX  L.A.,  aad  BSr 


J.  MAITLANO  ANDEKSON.  ^ecrenay. 
Uaiwniiir  of  St  Andli«««,  AMgit«  >s,  il9j. 


KBXHCAL 


ST.  THOMAS'S  HOSPITAI. 

SCHOOL, 

ALBERT  EMBANKMENT.  LONDON,  S.E. 

The  WINTER  SESSION  of  iB^j-j,  will  open  on  TUF^DAT. 
OCIOBF.R  i.  when  t'lr  Prije>  will  («  .Ii»ii[b.jtcd  at  3  p.m.  by  t'r 
Riklhi  Hor..  LOk;i  IIIKING,  K.C.B, 

TWO  KNIKANCL  SCIKNCE  .SCHOLARSHIPS  of  ;£i50ta^ 
Cda  rctpciivrly  u|.«n  to  tint. year  Siodeais,  will  bo  a(Iitre4  to  ctB- 
petiti'sn.  I  '..:  K T.iirnii.xiiun  will  b«  held  on  September  37,  98,  ind  1^ 
and  the  luljjcct*  will  !>.;  Chctni.*(r^.  and  Phytic*,  with  cither  Physiol,^. 
Hotaoy,  orZuoloi;y,  at  the  .:|.tiua  of  Lar.didatci. 

Scholarships  and  Money  I'ritei  of  the  value  of  Jiyao  are  awarded  ai  be 
Sesaiooal  Ezuninaiioa*.  as  altotovcml  Medals. 

Special  Cleiiin  arc  held  ihnmgbout  the  year  for  Ihc  Preliminary  '1  inilih 
aad  Ilamisdiata  M.B.  Baaniaatlansflf  the  Uoieanily  •fLonrina. 

Al!  Hoipiul  Af^nlnt—iita  art  vpaa  tn  StadnU  wdhsul  cteta. 

The  Feet  may  he  paid  in  one  sum  or  by  inslalmeals    Entries  mar 
made  leparateiy  to  I..ectures  or  to  Hospital  Practice,  and  special  vrtzif 
mentt  arc  rnailr  for  Students  eatenng  in  iheJr  second  oe  subsequent  yeari 
also  fur  Dental  Stud  ^au  and  for  (Qualified  Practitionerv 

A  Register  >f  aporovad  I.<id(ingt  i*  kept  by  the  Mediod  Socseiary. 
also  Itat  a  list  nf  local  M<-dical  Practitioner^  ClavnfXBf  nmd  othwietl 
receive  Stadaola  into  their  hotues. 

Foe  BtonemsM  and  all  particmlars  apply  to 

C.  H.  HAKTNS.  Dmw. 

Guva  HosprrAL  medical  school. 


a  MONDAY.  OCTOBUl  a. 


The  WINTER  BUBION 

The  Hospital  contains  0)i  beds,  500  in. 

APPOINTMENTS.— All  Hospital  AppeialBlllin asa 

with  the  merits  af  the  Candidaies.  and  without  eMra  payi 

ENTR-ANCE    SCHOLARSH  IPS  -Op^n  S<:h  4anhif«  of  itoa  K- 
in  C-.i^tic*.,  Mathematic^.  ;icid  MlhJctti  LengoSi^ei.  and  '  >p«Ti  c,,-ii#L 
ships  of  ^1  «o  and        in  Chemituv.  P'ly^ic^,  aad  BioIjk'^ 

PRIZES  are  o|ien  to  Sludeois  in  their  vari.]as  yeora,  auwtiw.i^u 
a8Rre,;ate  to  mere  thaa  ^£4(0. 

DRNTAL  SCHOOL.— A  T>cntal  .■whool  attached  t^  the  ifosiiiirfAi 
to  Students  all  the  inslrtiction  tv»|iiir»il  for  a  Licence  in  Dental  Siugay. 

COLLEGE.— nicRe3]d.::itUlCullri:^.i<;.:a.nmQ.i.itc^  iF.  .i,t  Fifty Stndst 
in  addition  to  the  Resident  Staff  of  the  Hospital.    I1>er«  i*  in  it  a  but 
Diniv  IfariL  with  Raadli«  RawM.  Ubrary,  GynMMM,  te  th«  wcaf 
Stndcaia'  Clwh. 

Pnr  Praaecw*  aaJ  flutlitr  laCmaiiaa  apply  to  tha  Deas.  Ota  Sna* 
OiV^HMi^  Uadait,  S.B. 
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NA  TO  RE 


CXiVll 


Ul^lVERSITY  COJJLeGfi, 


Th*  Swiina  ofilM  Faculty  oTMadkina  wiH  caamiBM  m  OCTOBER  s. 
tntntdnelMy  iMtute  U  4  »-n'>  by  H*.  WLTQN  POLLARD, 

F.  K .  ^ 

The  RaiaiinAii  jn<  for  Uie  Enlxmncc  K«)ubitiui»  will  wiinMf  ok  SFP- 
TE.MUl  k 

SelM<«»litpi.  liiihibtuoni.  aoJ  Prius  of  lh«  value  of  /Soove  ^wiudxd 


tn  Uaiatnity  Cotkrc  HiMpiul  alxnt  In-futHnU  and  35,000  Out- 
patients ftr«  Imlcil  tUltii      (l.f  v;.ir.     r'urly  <;  nl  Uifil  t  • .  ei»'ilfrn 

»^c.,  are  filled  ut>  by  o:>ini*claliwn  diirmrf  itic  ysiiii,  o-uJ  li^cjicv  ^  a*  .^11 
^  ' :  ^:rkAhi|M  and  Orc^Mri^hip^t  Offn  \o  Studentjt  gf  the  Hospita,^  writh  >ui 
--  \  tra  fee- 

Pr<M{>«eUMt»,  Willi  full  infxrnuiioii  •<  to  CUwe«,  PriiM,  .  rti:>y  Im 
obt»ilMdbaaitll^CaUK«,  GowerSinnt,  W.C. 

V.  A.  H.  HOBSUEV,  M  B..  B3..  F.R  S..  I>«ib. 

VICTDRtA  UNIVERSITY. 
THE  YOKKSHIRE  COLLEGE.  LEEDS. 

Tht  Suty  thiid  Sei..nn  <  f  ih-  M.   i  .1  ;  i^  .,-t„,  -  i:  Od'OUEJi  J. 

Xb<  rwMaittlb  St»«H>i>  tii  the  l>cp.>'i  ncm  b'.i^ncc.  ['c^'iii -I 'i^,  ami 
Am  >M|iB>  OCTOBER  j. 

The  Cbims  pnpm  tat  Pr  <fc>«>"ii-.  t  ommrrre  nn  J  l'ni»«T<ity  Dcfnci 
In  Arti,  5>cicnrc,  anj  McJI<.io(.  flic  Phyiical,  Cliamic-il,  Biological,  Engin- 
eering, anil  l.«2tlit:r  [nJiitlrie%  l-k^-<jr;i  ur<e\.  ;inJ  the  Wcavitii;  Sl>e;lt. 
ny«-nou««,  an^t  Pnatin^  Knom'*,  will  be  --pin  daily  Uii  l*ract-c^  VV'^^sk 

TkH  hnamae.  Pr»>]>c<:ttJK>  nuy  lie  b^il  free  fran  (kc  Eftil*T«AII  i-> 

(i)  Foi  Rck^iIjo  t>air  Simlentfc 

1j>  For  > 'ccn^i-;^!  rtnJ  tlv«BillS'StBdVBI 

(  0  l.!la--kriio  Aic'iA-~ultiue. 
(4)      r  M^tlitul  ^tudevitx. 

A  Hiall^riUndcsKfi  for  Cntteae  BiuJmt  hM  bttn  cttaMMKi*. 


KING'S  COLLEGE,  LONDON. 

I'hr  C'-II<i;c     f  I<  i-»e  -  n  tht  l  emjile  ^taiiois  of  ih*  f  )iffTr  ci  Rail  •ay. 

Cul'c-.;*^  i^ri  vi.t-ri  tl'-''  11n1.1l  efliii  .*'ion  1  f  a  I'niveniii  tjr  yoonit  men 
*u  I'lieal /^v.  ,\tti.  St,  irtic  -.  ^.ll4;^"wrin^:,  l-.iectfttiiy,  anil  iMetl'ttne.  If  li^is 
«L-' '  a  Scli>  oiul  Kill-:  A'l  ^'iii  a  [><-p.<rii^ieril  (t>r  tite  preparation',  of  ChikIi- 
datex  f  r  ttie  Civil  *^efvi.  -_■ 

N.in-M.iiiiru^aoi  MuJnii^  CAN  .itietid  L*ctoi««gn «ny  tubUci,  uithara 


an  KvcriiPK  lu-^  i.  i  r  s  1 .. Jt nt»  otNririac anniid  ^atif  lit daf. 

'liiM  Sd>>.ji  f  >r  i^fyt  «  *  tirtt  er.iilc  SchoJ  in  tht«e  dmilant— Clauleal, 
Maihcaaiical.  \ni  <'<)n.in<"cial. 
The  SBVtk  \1.  I  KI'.KKTWr  NTS  will  KK-dl'MN 

Faculir  of  I  r.cr)U>,;y  .    .    .       j     Oii   r^inr>>i,>y.  0«lulMr  S<  bat 

Ka<  ulty  of.  Ari4  ocw  Student.'^  adttltMlt  iM /pw 

F»4.uliy">f  rn  KiitrsSt  U.i^umrioijl  i.e>i.B);  l  ucs  l  .y. 

J  amVy  uf  Mr  liciat     ....    Tuenlay,  OlIo'j- r  1. 

l>e|mt  »  ent    1  Kwnicg  ClaiMI     M  n>Uy.  >.  >i.  uSer  u. 

T'e.vthjM:  WcJ[reisd.ijF,  SepiCTObw  *x 

I  he  Pr  iTe.tut  >jf  ar.y  I  .iculty  cm  te  1  biaiMri  WIlllMt -CHt  .%NI  the 
C,>ll«Se  Uliioc.  ui  by  I'Lit.  Sti*ar.4le  -.yllailMMei  of  th«  ArU.  Muue, 
MadidM,  and  EfcalBg  ClanOraMwarcaUcpuU  -tVcd.  {.ritx  rath  by 
pMI. 

J.  W.  L  t  VMNGHAM.  S«;Mt«rr 


VICTORIA  UNIVtK.-jl  1  V. 
UNIVERSITY  COLLEGE.  LIVEKPOOL. 

DKI'AklMl  ST  OP  ENGlNIiKKINi;. 
StSSlO-N  cnmi.nencr^  OCTOBER  t. 

Camphte Cooncii  of  frpini-ti-.n  .iFL-  *<rw<i<-i  in— 

(.)      II.  K.s'i;i\Kr-.HiM; 

(.J  '.II  <  li  ANK.Al,  !■  N.  .1  M;i:iU.\(.. 
(ji  K.I  l.Cl  KlLAl.  l.NL.I.Ntl.KlNt.- 

l  li-:>t  C.-iir>f»  tri.ilil-;  -il  l  !-.l;l-  I..  .i'L-J-fy  for  UniierMly  I>»(re«>, 
iht  Cuilf^c  <..ri.fi  alt*  I'l  Kii<  "iii;  I  iicy  cii:i|  rl--,  in  a<W 
•tKLtnl  KiiKituctiii,;  lj>  ii^ct  :ii.J  L:.l- jt jl;yty  A  ,11 1, ,  l.|^ll utriiin  id 
quit.c-.  f'liyM-.',  Kl  <.tf'jr'-.  hi.iir^,  .irjij  k_li*j  ui%tr\ 

Tbe  Icjtgjatmmi  L  t  vi-aii>iv:>,  an  J  mimt  ia>  EI«or,ti«clai>i<:al  . 
l«W««n(«»iafilrMly  K-\My^A  with  m  idm  ai 


and  r->r 

ilan  to 
-Mathc- 


Thi;  CJIecc  fVoafKc;ii-~  anl  .>!<'>  the  Spectat  EoAiaerriiis  PMipecd 

I,,  .Vr»  -1-1  ,  n  .-irifilicx:!'!:!     til"-  Rr -.15"!  k.ml 


m,  can 


BALl^OL  COI^LEGE,  CHRI6TjCUU«CH, 

AMD 

TRINITY  COLLEGE.  OXFORD.  i 

JtATURAL  SCIENCE  SCHOLARSHIPS  AND  fc.XUIhlTIO.NS  j 

A  woiKnad  EaaainatiitB  Car  NaMralSdtno*  SAolarcbip«  aaa  {-'.xliibi-  I 
will  li-!   h'^M  !•>•  I'lc  .r»/vc  Cill.^ge>.  be^iimiiij;  on  TUfciiU-W, 
SOVKMISKK  i.   I?  ,i 

IhreeSch  .lanSiips  .^n-l  !  Iirev  F-xhililioot  w.llbe  .ircrrii,  the  Si.ii  "Urshltn 
being  w  .tth  ^8o  a  yrar. 

The  .alijert*  f  ir  ettaminati  Ki  will  be  I'  yMCi.  Clirmi.iry.  .\n<!  Uicloiy.  but 
CliiJi-Ji  e*  »  lllnolbe  e '^•«tl»J  to  oner  thenUclTs;.  ID  IBjK  UukB  twO  "f 

I'lrtkula^ <  i»ay  be  oi*  aijieJ  iiy  aiti>lkation  to      VniiON  Hmkoiti  r, 
Clwrit  Cluicch,  Oaiwd.  , 


THE  DUBHAM  COLLAGE 

SCIENCE. 
NEWUASTLE-UPON-TYNE. 


OP 


The  Pi««'<J»m  and  (-'oiiBCilof  the  alravt  College  art  ^pircd  "i  ncntt' 
Ap|.  iialitni  lor  the  I'kOFKsSOKSHlP  of  M.VTHItMA  IlCS  ami  the 
LbCI  URRSHIH  in  MATHKMATICS,  tracant  througli  the  ruigtMiioat 
of  I*r  ncipaU'iarrieit  itod  Mr.  C.  H.  ih  k.r.p»  d 

The  s  ipend  of  ihe  Profe^Aor  <<f  MaTheiiiatic:<  is  a  fixed  ttim  f  ;£)0<\ 
together  With  •iM.tb;rd  of  all  the  f<«»  of  the  C  awes  in  hu  Na|>ari<iiriil,  ih« 
C  'Ikfic  LUaranteeing  a  minintu'ti  rrmuiicraii  'O  of         per  annum. 

Tike  Htiucnd  uf  I  be  Lecuir-r  tn  Madimaatac*  u  baid  at  ^ijo  per  mmmmu 

Xlie  daUM  of  both  alMuld  b^a  ill  tha  Iwi  walk  la  Saptmbar.  Ini  If 
abvilulelir  nccvMarjr  arraaccttiMU  osttld  be  auda  to-IUamue  tht  PruCidar 
of  .MalhematicK  aniil  Chri«ima». 

No  arnaiiK<rmt;ntt  have  yel  been  ma-ie  for  fillmg  tbe  Lidice  of  Principial, 
»hi(h  may  b«  htlJ  in  c-/rjuiicii  n  with  any  of  the  Pr  fei»r»bipt  in  ik» 
C  -Ikge. 

.\pplica.iao<,  accoopiauMct  by  KefsniHa*  anJ  Te«im«nbiK  anM  fca  lbr> 
■rsrded  to  the  .indirrstgiHd  not  later  than  bEI'l'  lii-M  HF.K  ^. 

H   K  STOCK  flAt.F.,  S*o«(»ry, 

irH£~ELBCTRICAL 


GENERAL  ENGINEERING  COIaLBQS. 
SCHOOL  oIp  science. 

aUiyWBMI  HtHUi.  •  PMIVWSIUI  ROAD,  UMX*% 
\.  W.  m  TtfHnUCAITN.  aSc.  M.I.S.X. 


The  CcnpItiE  Coors^i  q-ialifv  Siudsrfi  for  entry  iaio  ElKtrica! Bi  otbai 

ltHt^B'^eI-.^J;  Wurk.^. 

The  l-'umi  V&ai^'^  Cdt«r&e  is  arranged  to  ^uaiify  Stotleata  f'-r  antertoff. 
Cooper',  (lill,  the  Central  liwiiiuttun  EnsiiMniog  CciUegc,  or  the  Royai 
Sch-Ml  of  Mines. 

Focty  one  SniJeoit  ham  Mtarcd  ihaM  loilitttfiMtt  during  tlia  taal 
'hree  yeari.  an-i  two  BaMMta  MAlaHhipa  kaiM  btaa  okuSoad  «l  tha 

Ceainl  IntiiniioD. 

The  Coitege  ii  provi  fr  t  vith  vcr-,-  rcr-ipVte  F  abaaluriat  Mid  DftHUB^ 
<3om.  an.j  al>n  with  an  ni'-riMvc  1  (;  .:it:£iiM  for tka  Viatflllwy 

Cimrm  Car  Civil  and  Mioin^  Engiacsfuui  Sii-desta- 

tartMi  M  naiiliiffr  iMH  in  lha  YMlic*  ky  L. 
Si  l—ttL  Awhtifttfr- .  mum  Waa»a«  >f»  ctvwi  fa  i  fc«  I   

UNIVERSITY  COLLEGE  OF  NOKTH 
WALES.  BANGOR. 

ELECTRICAL     L  N  O  I  N  E  E  K  I  .\  tJ. 

Prof.  A.  CiK  VV  w.ll  he»;in.  in  O^IOK/.k  neat.  «  "y.  eni.itic  COL'RSF, 
of  INSTKCC  riON  in  I-lf  rtr-Kjl  MeaMiren-.ent  -inil  rrai  iiLii!  r.lerti.ti'y 
The  Priy-tcol  La'.'or.it-wy  1*  f»il!y  .i)uif»(>  -  J  with  a  C  irip  u..iJ  Steam  h.Aic*n':. 
llyuamu.  Secu(iJary  Uaitery,  and  the  iii'«i  a;  v  r  ^v  ■  J  iao  .<  r  .  M  luuring 
Iniiruinetalk  fji- all  Braac^iei  jf  Elecuical  Lu^iucifiiig.  LaU»ra  uiy  Fee* 
a(  the  rate  of  jCi  rr  per  lerm  fur  ski  m'^  per  week.  Csittpj.iii'jii  Fee 
fvr  all  Colltge  J,«cturtt  for  the  Seitiun.  ;£io. 

Apiilii:aii.:ui»ifiir  CabadM,  Pn><p<«tii.  and  gen  ral  iiifarmat^n  10  be  mada 
to  J.*  E.  I.L.OYr>,  M.X.  Secteiart  and  Htgiunr. 


ISSIRUC  1 1«  iN  IN  FnoD  v\NAl.V>IS.  .STATE 
MLUlClNIi  LAll^JKAiOKltS. 

KING'S  COLLEGE,  LONDON. 

DiMTwr:  IW.  WILLIAM  R.  SUrrH,  11.D,  USu,  r.t.C. 
DtUHMtf traior :  G.  .V.  KUNTLV,  A.aM.lLC.Sc.L«..d, 

Aspect  CouT-e  in  F  oJ  AMittyrii  far  itwM  dewrgw  of  i^iuCliiaf  aa 
Public  ,\iial]r«t»  has  b.  •  n  aifaogad  IB  Aaabjua  Laboramref. 

Kor  fntt  piiriicn!ar4  apply  ■•  

J.  W.  CUKNINGHAM. 


UNIVERSITY  OF  GLAi-GOW. 

Ptl'AKVMKN'TS  Of  tNCr  fl  klN(.  A.M)  .NAVAL 
AUlTHl  rtL  I  I  RI. 

Pruf.  ARCmilAl.O  I:  VKK,  D      ,  M. In.i.C.  K, 
»W.  J-  HAkV  AK1>  ItU  Ls,  .\1  I  -N  A. 

PrOtPMlU^of  the  CtUrles  Wllb  r>-.  ijUti</r!.  (  r  ll  -;   l)r»fcis  ol   I!  Sc,  iiud 

P.Sc.  uBnfiiKariQcaad  Naval  Ardiiuc 


had  on  applH-aiion  lo 


aiit:  1.  .1  ..^t  Huij.i-i^..  may  ba 

T  rr  !•■!  K,  'r-;,-  t'  i-uy. 


MASON  COLLEGE,  BIRMINUHAM. 

APPOINTMENT  OF  DEMONSTRATOR  Ut  PHYSICS 

I^fl'ART.MKNT. 

TbcCt-unti!  incite  ai.,IicaU-ii>,  on  or  before  SF:I'l  K.MbER  :t,  i-^yj,  for 

tbe  al-i  Vc  app  intnienl. 

Thr  <luur-.  ij  ftbe  ;ii)]y>iritniciit  will  cairuucnCT  '>tl  OC  rCJUi-.  R  7,  i " ,  % 
Pjttii-.-ul.trv  ol  the  ttipcaid,  «,0Bdilio«*,  and  dut.««  will  be  futoaitied  on 

.ippliLiii'^n  tu  ihc  uadtawitiiwl.  tttwlnma]!  anIkatiMwibr  the  app-'  

khcuiU  be  4  tu- 

CEaH.UORLBr,i 
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GUV'S  HOSPITAL. 

PKKLIM  SCIKNTIFIC  (M.  B.l.nnrl  )  Ctas***  ar»  licid  ilirougHjui  ih 
Y««x.   Ch«mi'iry.  Mr.  r.i,-iv«<,  F.RS.  .in<l  Mr.  Wadf.  H  Sc.  ;  F.^p 
Phy^jex,  Prof  Rvi.voLii,  F  R  S.  ;  liici|,>rv.  Mr,  Beodaud,  F  R  S.,  »nd  Dr. 
f  Avrtii-i !      F«  i9  GuincRi.  wiih  Special  InMtuctiun  (ot  ibe  January 

K^.vit.  niti  >ii.    Apjily  to  tli«  I  Kan. 


MICHIGAN.  HOUGHTON. 

MICHIGAN  MINING  SCHOOL. 

A  Stale  School  of  Mini ig  EngincrinK  and  A1Im»S  Sulijccti.  Has  Summer 
ScbooU  in  Sorveyiag,  Shop  Pnetioc.  A«M}4i|g  Mrf  Ore  Dr««<!nE  and  Field 
Gaology.  LkborMwies,  Shop*  and  Slmmp  Hilt  wAX  cquipixd.  Tuitios 
Cm*.  For  CMiliif .  vrii*  tlw  Dimctos. 


WORKS  ON  BIOLOQY. 


Thirteenth  Edition,  with  over  joo  lllo«lration-'  ai  !  C<i\  -::rr  i  PUtts 
Crowo  8>'  ■,  u^. 

KIRKES'    HAND-BOOK    OF  PHYSIO- 

IjOGV.    By  W.  MORRAST  BAKKR.  F  R  C  S  .  late  Sarj-Mn 
and  l.rcliirer  on  »'h«'<iclney   ».  ^t.    liorllKikiaw*'*  HMfiOl,  vi 
VISCFNT   PORMkR   HAKRtS,    M  O. Load,   DcBMMMr  :l 
I'hyiiology  at  Si.  Baril>uIoinc>i''>  HotpitaL 


WANTED.— Situation  as  ASSISTANT  in  1 

t'hykicat  Laboratory'.    Four  yfar«*  A|rp4'l^tvrcshif^«i(h  Scirn'iAc  Appa- 
nuiu  Uakcis.— A.  CtoKGC,  jHavciMock  Hi!    I   r  i<  i,  N.W 

Instrument  Company.  Cambridge.  ' 

Addre&eall  communications  "  Instrument  Cotnpapy. 
Cambridge 

Price  Lt&t  of  Scientific  Initrumenta,  aent  poatfrae. 
tlloatrated  Deaeriptive  Liat  aeat  oa  receipt  of  ti, 
Tbe  Cambridge  ScienUfle  lutnuBeBtCoiBMayt 
81.  TIbb'e  Roar.Cenbridre. 

BRITISH  ASSOCIATION.—/?^  Discussion 

ON  PUBLICATION  OF  PHYSICAL  PAPRRS  in  Sictiom  A. 
Copie*  of  "On  the  OSOANl^AI  I'l.N  of  SCIF.NCK"  by  a  "  FhBK 
LancR."  may  tie  obtainetl  during  the  Section,  of  Jau.  Hcll,  Book- 
teller,  Carlt«.n  Street,  Noinnithain,  ir-  net. 

,'lteHih't  C/ui  Ktfriiil»  fif  HUliffiml  U'oriit  r^lntin;  lo  C^-tii/ry. 
EzperimeOtS  on  Air:  Papers  published  in  the  Philosophical 

Tr.-.mai -1  ir  -  by  (be  Hon.  IIenrv  Cavhmdi^k,  F.R.S  'j'i-tjis. 
!>,:;  !f.:        .(.  Crown  Svo,  CI  ih,  ir  iJ  pon  f-r 

DlACK's  (PkOK.  ,  lTi7)  LxruKIMKNI  »  1>I'I>.\  Macnkma,  Ai.ba,  &c. 

FoUMDATlONt  oi"   rMB  AT0  4ti.'  T"ro«»i   P»;eri  by  J.   Dalian,  W. 

WeUnimr  Mid  Tkoi^  HwmMM  ;tiM-iM^ 
WitUAk  P.  CiAY,  Fitbliihcr,  iS  Teviot  PIm*.  Edfnburgh. 

N«w  Ready,  Clodi,  Iw.  *iopp.  Price  lu.  net,  PMaite 

AN  lNT"fM^'-CTION  TO  THE  STUDV  OF  THE 

DIATOMACE^. 

Bv  F,  W.  MILLS,  K.R.M.S.,  with  a 

BIBLIOGRAPHY 

By  JULIEN    DEHV.  F.R.M.S. 
 LoaJoB ;  lUrrg  U  SQM .  j  St,  Briih  $tw*^  «.C.  

lf*»  PuUktti&n.    Sititcriftr't  BdOUm, 

Whek  Foolacap,  Cloth,  about  40  pp.,  Otd  Faoheap  Paper 
IiIm  Subaeriber's  Name  will  be  Prialea  on  bis  or  b«r  own  Copy), 
EalitUii 

FOURNET,  1892. 

CloiiTaiiTC>~ 
AN  ILLUSORY  EVE  DISEASE. 
PROGRESSIVE  die)  MYOPIA. 

Case  No.  1.— Cuf.fi!  from  Mr.  RjiiKhT  nR1)tilINBtLCftltm« 

Oni!  i.ttii^rRrapi'icd  Prenu-iption.  Kam Watil SagpwlBia.^ 

Case  No.  «.— Cullr.1  fr:>m  Mr  NKTTt.»l>.lllr, 

Unr  I.iihMcrapbed  Moorlields  Hoipital  Form. 
CtMNa^  3  ^('iille'l  frum  Mr.  John  Couraa. 

One  Lithographed  MoorAelds  Hospital  Focai. 
ClM Haw  4.— Culled  fnHn  Dr.  A.  Quakkv  Sii.cock. 

One  Lilhojfraphed  Moorfieldl  HoipitalPoni, 
Caw  No.  5  "CiiHcil  ftuMi  Mr.  Ci.iit. (;r.  I.aw-soU, 

One  I.ithf>i;r»phrd  Mo  ■rfirl.t*  1 1  nspita)  VloCak 
C*Se  No.  5^Ji  — iJ'lUcd  ffTiiii  Mr.  Critithktt. 

One  LittiDgrapiicd  Prewripti  jn 

FOUkNET  ON  CONVERGENT  SQUINT. 
€•■•  N&  &— GhIM  taa  Mf.  NvrnHHir. 
Twa  LldMiiapbad  llaetfcU*  Kotpltal  Forni.  One  Wood 

FOURNET  ON  RETINOSCOPY« 
WANTED  A  TRIBUNAI. 

Printed  and  Sold  by 

A.  FOURNET, 

*•  mrriHCK  sr.,  welbeck  st.,  hoanKKH,  w, 

Priti  u. 


\y[th  Il*u-.tTallo5i«.    Cnmi  6»<>,  c  &f 

THE  PHYSIOLOGY  OF  THE  SENSES 
BvJOHN  McKBMORtCK.  ProreuarorPbyiMofyintlw  Ca^ii 
erclaiMMri  aad  Dr  SMODGRASS,  Pbns'^ogieaT  Labor*l«y.  Of 
Koer.  r»riaii«  a  VUorw  of  MvaaAV's  Vnivhutt  ExTfitiin 
Snm :  Bditcdby  Pnf.  Kmicmt. 

*'  In  no  other  F.ogli»h  lext'book  that  we  know  of  will  the  ^roii*nl  f^ri  K 
full  an  acount  nf  lheori^ii!i  of  special  srn*-e  as  11  ciwn  hrrc,  ati'.i  if  rn  jf» 
point  inCsmiMioa  is  waaiiai.iiisbecaBsaphysMoawai  mnauguiaahvn 
ft  lUfpXM  tfaa  accaiMfy  maMML^—lntimHutfrJtitmm, 


Wtii  9a  IllatttadoM.  Grava  tra,  jr. 

THE  STUDY  OF  ANIMAL  LIFE.  BvJ. 

ARTHUR  THOMSON.  U  K,  F.  R,S  E.,  Lecluitr  00  Zooioti.iaV 
orMediebe,  Zdiabonb.  P«faitt««VelumaorblvMBAv1t  t;iniusi'> 
BxTBHMON  Ha«was«:  Edited  i^Pnf.  Kmiciit. 

*'  It  is  a  fa«cinalins  and  able  book,  aiid  one  which  de'cribe*  the  evrrv.- 
life  of  aDimaU,  the  struggle  for  exiiteiice,  the  evolution  of  anitniJ  !<!' 
influence  of  habits  asd  UlniMHMliogi,  the  working  ofthe  Uws  of  ioittsa 
heredity,  And  o«her  allied sabjeclt.  Ewfy  ««peci  "f  animal  life  IBt*,* 
leau,  m  is  powible  in  a  maninl  of  leaibaa  (our  btutdred  pa4»~i*dlMe*^ 
in  the  light  uf  ilic  uvi^T  rc<:-nt  aeieDtMeiMeardi. aad  tbe  iaUicaWfnMiBi 
coocerocd  are  '  I'.i^icd  thrt^ughjnivlihthaoaaaaadakiO  afa  ' — ^  ' 

ca|>abkc  exyett. '  'Sfiaktr. 


JOHN  MURRAY.  Albemarle  Street. 

BOOKS   ON  SALE. 

PROCEEDINGS  OP  THE  AMERICAN  ACAOBMT 

OF  ARTS  AND  SCIENCES.    Vols.  I.  to  XIV.  XV.  fpaR  OXH- 

XXV  i84j.oa    In  parti  ;i>  i-<i;c.!. 

PROCEEDINGS  OF  THE  AMERICAN  PHRC 
SOPUICAL  SOUETY,  Vols.  IX.  to  .Wtl.,  XVIII.  (p*nj>XJX 
XXIX.  (van  t)k  tll»«t.  laawtaMiMBed.  jfdiM 

BES8BL.— FnidasMiite  Astronomiie.     1818.  HilM 

Tr!a[nSACTIONS  OP  THE  SOCIETY  OF  BNOW- 

KKRS,  from  i8f>5  to  iBoo.   16  vols,  cloth.  4S 

BRITISH  ALMANAC  AND  COMPANION,  iW^ 

i8S7.  iS6e->868.   \t  voii  dolh.    lit.  ^ 

ORBBMWICH  MAONEXrCAL  AND  MBTBOKO* 

lOGlCAL  OBSERVATION:),  tSto-.rt   Resalla  of  MeemB* 

iSs>>-64,  and  t8£6-8o.    } 9  vols     {1  ii. 

SIR  W.  R,  HAMILTON'S  LECTURES  ON  QUA 

TERNIONS.  AND  F.I.EMENTS  OF  QUATERNIONS  1^* 
cloth,  i6s3-<6,    jCt  ini. 

LAPLACE.—Mccaniqae  Celeste.  TnuasUtcd  by  Bowcita 

4  »ols.  cloth,    ifity  tjt. 

MASERES.— ScHptem  Locaritbnici   Cvoh.  t79l-iW 

(VoL  V.  wanting  pp.  !r;7  Z*  4'- 

Ex!t\ii-feJ /rem  Ciitu'-'^t  No.  245  tstUfJ  hy 

MACMILLAN  AND  BOWES, 


Yerlag  yon  WILHELH  EKGElllilll  In  LSIPZlfi. 

HAND  UND  UlLFSBUCU. 
2HrA«AkNaii. 

PHYSICO-CHEMISCHER  MESSUNGEH 

VoN 

W.  OSTWALD, 


Mk  188  TeatCgam  Had  ft 
ft^f..  OebaadantiitailMB,  P»rfs1t*t. 
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SCIENCE  INSTRUMENTS. 


An  Illuslrmted,  rric*d,  and  Descriplive  Catalogue  of  the  Initru- 
mcDtt  of  Science  which  are  used  in  teaching  and  demonstrating 
every  branch  of  Physical  Science,  as  well  as  of  the  Instramenti 
which  are  used  in  Or;j;inal  Research  and  in  the  appticationi  of 
Science  to  Technical  Industries  and  Pursuits. 

PRICE  TO  NON-CUSTOMERS,  2l.  6d.  POST  FREF. 


BRADY  &  MARTIN, 

NORTHUMBERLAND  ROAD  h.  29  HOSLEY  STREET, 
Newcastle-on-Tyne. 


PARTNERS— 

H.  H.  MARTIN.  C.  F.  STt/ART.  B  Sc.,  H.  SPARGO.  A.Sc., 


P.I.C. 


DUST  IN  AIR. 

Imtruments  designed  by  JOHN  AITKEN,  Esq.,  F.R.S.,  Ac, 
and  made  by  WILLIAM  HUME,  Edinburgh. 

THB  POOKBT  DUST  OOUNTBR 

Ha<  MoUl  CKambe',  Millimcln:  Sc»le  on  kUm.  Vitwing  l^n<, Gradualed 
Meaturina  Air-pump.  2  Stoic  .cli».    Ii>  Ca-r  «i     J  x  ij ;  Weifhl,  loot*. 
I'KICE  £6  Ob. 

THB  KONI8COPE. 

For  ihe  Study  .>f  the  O-lour  I'heno  ntnaof  Cloudy  Condeiuation.  duelodiUI. 
Half-mcira  Mois:  Oiamher  Gla»»  Emln.  Air-piimp  and  Stopcock  ;  Weight. 
I  Ih.  >4  OK.     PRICE  £8  8S 

PLATTNBRS  COMPLETES  BLOWPIPB 
LABORATORY. 
FOR  GEOLOGISTS  MINEkALOt.I-iTS.  AND  SCIENTIFIC 
VOYAtitUKS. 

For  the  Qualiiaiive  and  Quantiiatire  Analyiit  of  MiaeraJa,  including  very 
Dumeroui  Auay  and  HI  h  pi|>«  I  ooIk  and  Reacenm,  with  a  fine  Babnce  in 
colUpaible  cla»  caK.    Travelling  Ca«e  m<a>ure>  lit  x  17I  X  iE|:  weigh* 
5.  n...   PRICK  £25  X23.  ed. 


ail 


THB  OANTILBVBR  PROJBOTION  LAKTBRH. 

rUt  and  Open  Stage,  f.r  un  ai  Science  l.ecturet.  Phy»ic»l  and  Chemical 
Eaperimeotj.     Show.  Luns  .md  Whole  Ilrain  Section*  for  Phy«iologi*U 
and  P«th»lnei«t».    Condenieri  }J  10  if>  incbe*  diameter. 
PRICES  from  £B  108. 
ILLUSTRATED  DESCRIPIIVE  PAMPHLET. 


WILLIAM  HUME, 
SCIENTIFIC    INSTRUMENT  MAKER, 
2  WEST  COLLEGE  STREET.  EDINBURGH, 


ALBERT  EDWARD  JAMRACH 

(Late  CHARLES  JAMRACH) 
NATURALIST. 

180  ST.   GEORGE  STREET  EAST, 

I mplenenli  of  Savage  Warfare,  Idol*.  Sacred  Ma«k*.  Pemvimn  Poiicryi 
NeMokU,  China,  Lacquer,  Gong*.  Shell*,  and  other  Curio*. 

COLLECTIONS  OF  MINERALS, 
ROCKS,  OR  FOSSILS, 

For  tS*  U*e  of  SiDdent*.  Science  Teacher*.  Pri»(ectori,  kc,  *i  d  10 
illu*tral«  the  leadinc  rext-bookt,  in  B'oet,  with  Tray*. 

SO  Spaolmans,  lOa.  64. :  100do.,91a.;  800  do.,  4Ba. 

f/rm  Prict  Lilt  »J  Miiuralt,   Rccki,  and    Stralifr»fMi»i  Strin 

»/  ftttih  Poit  Frtt. 
ROCK  SKCTIONSfor  the  MICROSCOPEfrom  i*      each, Post  Fia* 
Catalooui*  Gratis. 

Cabinets,  gla.ss-capped  boxes,  trays,  hammers,  ac. 

always  in  Stock. 

THOMAS   D.  RUSSELL 

78  NEWGATE  STREET,  LONDON,  E.C, 

CONCHOLOGY, 

N<w  ami  inureiiing  Specie*  of  Recent  Shel  '«  *rom  Borneo,  PbilippiM 
Uland>,  China,  Ac.  Ac. 

COLiaCTIOMS  AHD  SI-aCIHaKS  BOUGHT. 
COLLECTIOKS     FOR     lbHI»«l.'MS    FROM  TO  jfjOO. 

BXCMAKCaS  MAUB  fOR  srsCIR*  MOT  IN  STOCK. 

GLASS-TOPPED  BOXES.  CARD  TRAYS,  &C. 

All  kind*  of  Cla*»-Topped  Boxes,  Ac,  manufactured  on  the  picmiiet, 
and  supplied  procnpily  at  moderate  prices. 

Rectangular,  from  t<.  yt.  per  dozen. 
Circular,  from  n.  per  do/en. 
Card  T  rays,  «».  gross ;  Gla*»  Tube*,  ^t.  gro**. 
Prict  Lilt  0*  AftUcatitn. 

HUGH  FULTON  (Conchologist), 
218  KING'S  ROAD,  LONDON.  S.W. 

NOTICE.— Advertisementt  and  tmsiness  tetttrt  /or 
Nature  should  be  addresstd  to  the  Publishtn  j 
Edit  trial  communicalioHS  to  the  Editor.  The 
telegraphic  address  of  NATURE  is  "  PhuSIS, 
LONDON." 

SUBSCRIPTIONS  TO  "NATURE." 

Yearly   »  80 

Half-ye*r!y   014  6 

Qourterly   o  70 

To  ALL  Places  Abroad:— 

Yearly   «  >«>  \ 

Half-yearly   01$  6 

Quarterly   O    8  0 

CHARGES    FOR  ADVERTISEMENTS. 

Three  Lines  in  Columo   o   a  6 

Per  Line  after   o   o.  9 

One  Eighth  Page,  or  Quarter  Column  .  o  18  6 

Quarter  Page,  or  Half  a  Column  ...  I  15  0 

Haifa  Page,  or  a  Column   3   f  ^ 

Whole  Page   660 

Monty  Orders  payable  t»  MACMIU.AN  &•  CO. 

OFFICE:  39  Bedford  SxREEr,  Strand,  W.C 
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SAMUEL  HENSON, 

h  \  T  MtUSHED 

Preci -in  Sion<S  Cul  ami  Mjunitd  to  .iiiy  l>c<iicn.  Aiw-iyr.  on  hand, 
GooU  Etampirt  of  ihe  Tirious  Ociw,  FaKy  SlODC»,  M)!!  Scmi-prccioiii 
Sicnn,  Cut  and  in  ibc  R<iack. 

Dvauiifut  Carnd  Qu*cn»laiMl  Opal).  LaljfBdorfM,  Rock  CryttUi 

Asitf,  S:r, 

'tiMiif  '■^i«-r'mrn<.  if  Ncw  Miaanilt  Miilablc  fur  C  'llcclom  an  J  MuMuau. 
I'be  Kiaul  CuUecuoD  cf  Mncha  Siooeti  ev«r  made  no«  oo  Ww 

Batth,  Haku.Udi,  Ja;  an.    Cullcjuou  aad  AfpHStM  (pr 

I  KSSONS  niVEN. 

SAMUEL  HENSON, 

Wr  RSGBUT  8TRBBT»  LONDON.  W. 


.ROCKS/ FOSSILS 


Specilllf  prepared  to  meet  Bequirdoieats  of  Students,  LectQr«rs,t(. 

And  lltaMraiing  ihc  various  Manual*.  &c,  a«  attd  ac  all  Cattcfn, 
CoHtduMs  Ibr  Ti  Kit  Hub.  V^MpNtoin  ftca  sn  ipplfaH^Mk 

MICROSCOPIC  SECTIONS  OF  ROCKS  A  MINERALS. 

The  largcM  and  Imt  Seric*  of  the  mow  inlrrcuing  varicdet  from  Imdndi 
oDocaKiiei.   All  an*  privr,  if.  &/  each,  p  ,tt  frre.    (.Ui  I'ree  on  ap^ioiiao, 

Apparatsa,  Cabinets,  and  Appliaae9s  for  Maieim 
and  for  Field  Work  of  every  descriptioo. 

CATA!.or.ri:.\  ;  \  ,  '  /./srs  i-ke^:  ox  .wj'L/ca  r/J\  rP 


F.  H.  BUTLER,  M.A.  Oxon.,  A$80C.R.8.Min©». 

NATURAI.  BIBTORY  AQBNCY, 

158  BROMPTON   ROAD,  LONDON. 

Dealer  in  Booki.lCinerali,  Fouili.  and  other  Objects 
of  Scientific  Interest. 

Htntmcn.  l.'hK<:l«,  Hammer-tlrajM,  and  Colkcltnc  Ba««  »l»ay4  in  4iotk. 
Snceiomi!!  of  Roiln  aud  Minarala  cul  and  poKilied,  and  Card-irnv*  and 
ClaM-to|>pcd  Bote*  nianiidictnrcd  cn  the  jminiau.  Roclt-'.iidci  made  to 
order.  PhyiuagrattUcal,  Caoln^caU  Minacalasical  aad  CooclMlaakal 
Collectiooi  furulhed  to  acCMldMCC  villi  MWiffMl  IWIHiNnMIUU  SUM 
and  Skeleloot  prepared. 

To  be  hnil  oT  applieallod.  Piica  ^1.  P  ■»(  f  j./..  Xo.  i  nf  Thk 
OLAClAtur^'  Ma  .>zink.  a  Near  M<>n:K^  T  :inilrur  the  Ketn.d  and 
D^KunioD  of  Gl»a»i  PhcaaaMaa.  adilad  hy  I>.  K.  KBHt>AtL,.  F  C  S.,  witb 
i1itaMittM*«of  Matm.  W«it*«Uv)MHB,  0*  Rmccaod  Lonu. 

'       :hc  l^t  vf  every  M  ->l-lh 

THE  JOURNAL  OF  BOTANY, 


BKiriSH  AND  FORKir.N 


F.iJit'-.! 'ly  Iamf.v  RitiTTEv.  F.I.  S  , 


C  )  s-  T  r.  N  I  - 


-ili;;;in,,|    ..\rtK!i:-    '>V  Iruitini 


I^riti-h  \fn?(ctirn. 

Ijotanical  Nt  ws.— 


J  AS.    Pt.    OR,  E IJ-  O  R,  Y, 
MINBRAkOOXST  AND  G&OUOGIST, 

K  CHARLOTTE  ST..  PITZROV  SQUARE.  LONDOX.W. 

LIVING  SPECIMENS  FOR 
THE  MICFIOSOOPE. 

VoWoa  globator,  Spsogith  Buviatilii,  UaaiM  rcraiophytti,  Laciaia 
loiia  KKtalU,  PInmtcIla  rcptn,  and  wlicr  objaita  of  Paad  Life :  Aaakt, 
Voilicetta,  Spirafym,  Chara,  Ac.,  for  Sludanu  of  Bioiogx. 
Drawing  and  AMoipCioD,  for  One  ShiUiac.  Paai  Fn«> 

T.  E.  BOLTON. 
FARl.FY  HOAn.  tIfALVFRM  LINK 


HOLLOWAYS  OINIMENI 


AW 

INFALLIBLB 
££J[£J)Y 


Moticc«  of  Uo^)l()  and  .\Ic!a-»tr».-^AriitIf>  injij 
dinfiof  Sacistiav 
Price  i«.  31/.   Sub«crii;i!un  foi  One  Year,  parable  in  advance.  191. 

WBST.  NEWMAN,  ft  CO.,  S4  Haitoa  Ganteo.  K.O 


iir  BAB  LBOI.  BAB  BBBAin.  OtV  WOVBDI,  lOBB  tM 

tTLCRt.  If  effMUallj rubbed  oc  the  Heck  and  ChMt,  it  (irfl 
8  >BX  THBOAXI,  IBOBOKITU^OOVttHI  and  OOLDS ;  nkkt 
90V f  BHBVHAflMeuA  aU  ttla  IHMum  UU  ■aaqisUH 


MESSRS.  MAGMILLAN  AND  CO.'S  NEW  BOOKS. 


A  TREATISE  ON  THE  THEORY  OF  FUNCTIONS.    By  Ja.mes  Harkness. 

M.A„  AMociaie  ProfoMr  of  Mathematics  in  Bryn  Mswr  Collpgr,  Pa,  U.S.A.,  wmI  FRANK  MORLtY,  M.A., 
ProfcMor  of  Pom  Math«iiMU«»  in  lb««rlw4  CMlc£*t  P.  A. 


U.S.A.    Svo.    |8».  net. 


A  SHORT  COURSE  IN  THE  THEORY  OF  DETERM I N.ANTS.    Hv  Laekas 


GM  FORD  WKI.l),  It.Sc,  M  A.,  Professor  of  Mallicmai ic-,  SSlaic  University  ..f  Idw.i.    Crotvr.  hvi>. 
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TEXT-BOOK   OF    GEOLOGY.    By   Sir  Archibald  GtiKii:,  LL  D..  F.R.S.. 

DiTMOr>G«M»lortlMGeolii9io«t  Survay  of  Grenl  Britain  and  Ireland,  and  Director  of  tlic  .\I  H  im  oi  I  r.i  .  ical  G«oJo5J, 
London  j  lately  Marchisoa  Profe>*or  of  Geolocjr  and  HineraloaQr  in  the  Univcishy  of  Edinburuti.  sad  Direc.or  of  ibc 
Geolo|iul  Survey  of  Scoiland.   Whh  lUadmlioiu.   Third  Edilioit.  Tbwooglily  ReviMd.   H«^nm9w.  [yiut  rta^. 

TABLES  FOR  THE   DETERMINATION    OF   THE  ROCK-FORMING 

MINKK  iiiii>.!..-,l  l.y      I.' )i;\Vl.N'i().\I.l'.>^!Ni IVuft-^ior  of  '  ".?;uli->cy  at  th-.-  L'niversity  ol  Dwrp.-.'.  Transli'ri 

from  the  Km-ian  liy  J.  W.  (iKtGUkV.  li.Sc  ,  K  of  ihc  Briiuli  Mu*eum  (Natiira;  lliut  iry).    Wuli  a  tUxptcr  on  iSit 

Fkirologleal  Mlcniccopo  by  Prof.  G.  A.  j.  COLE.  M.K. I.  A..  F.G.&   Snpsr  K^ol  8*0.   ^.  6U.  act. 

SYSTEMATIC  SURVEY  OF  THE  ORGANIC  MATTERS.     By  Drs.  G. 

SClIULTZand  P.  JULIUS.  Tranalaied  and  Edited,  with  extensive ailditioos  by  AkTUOaG.  Gkbbn,  F.f.C.  F.C.S-. 
Examiaer  In  Coal  Tar  Products  to  liie  City  and  Guilds  of  Londos  Imlilnle.   Ro) al  8ro.  i  tmmt>S^Ufy. 

BRITISH  FOREST  TREES  AND  THEIR  SYLVICULTURAL  CHARAC- 

TKklSriCS  AM)  T!{i:.\  l'MI-.\  1'      By  I'  )IIN  NISIUM'.  of       Iii  limi  l  utf.t  S  ivic.-.     Crown  Sim.  6j.  net. 

SA  / 1  kDA  Y  KEi'lEW. — "Those  who  arc  of  Evelyn's  mind  in  thcit  lo»e  of  woodland',  will  lind  .Mr.  Ni*l»et's  work  fuli  of 
inicrot.  .m  1  ihxe  tvhote  omcera  in  Uiatubiect  is  of  a  more  praeiical  nature  will  bie  repaid  by  this  dear  espoeiiion  of  ibe  piiodpict 
of  sylvicul  lire."  ^ 

.  /  CA  M  7  i/K.  — "  rhe  b  1  k  i  n  -cc^^i  y  1  n  sylTicultttriU*,  while  ail  who  aie  hiteiMMcd  in  arbor icult nee  mil  leant  ftoa  3v. 
NiiUei's  pa^ei  much  that  may  well  lie  pondered." 

MACMILLAN  AND  CO.,  I.OMJ)ON. 
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POPULAR  ASTBONOMY.   By  Simon  Newcomb.  LL.D.,  Pro- 

tator  U.&  Ifiml  Obsemtoiy.  With  ttj  Eapm<rfnf>  ud  Five  Maps  of  the  Stan  li«Uwi'a««i,  At. 

A  TEXT-BOOK  OF  THE  PBINOIPIiBS  OF  PHTSICS.  By 

Al.FKliD  DAMKI.I  ,  M.A.    Second  K  H-.icn.    MHium  Svo,  sic 

THE  THEORY  OF  LIGHT.  By  Thomas  Preston,  M.A.  With 

Illu  Iralions.    8vo,  I?/,  net. 

APPLIED  MECHANICS.    By  James  H.  CotteriU,  E.R.S.,  Pro- 

Umm  of  Applied  M«cbHiicf  in  the  Rojwl  Nami  Coll«ge,  CieaBwicb.   Saaood  Bditiaa»  Rawiiad.  Madinni  9«o,  !&• 

OUTLINES  OF  GENERAL  CHEMISTEY.  By  Prof.  Wilhelm 

OSTWA!  I>     Tfsn-la'.f^  hy  J.  WALKER,  D.Sfc,  Ph.U.    Svo,  10.'.  net. 

A   TREATISE    ON    INORGANIC   AND   ORGANIC  CHE- 

MIS  rkV.    By  Sir  IIKNkY  ROSCOK.  F.k.S.,  and  Prof.  C.  SLMOKi.EMMF.K.  K.K.S.  Svo. 
Vols.  \.  and  11      I\(.)RGANIC   CHR.MISTKY.     Vol.    I.— The    Non  .MeMllic   Elements.     SccunJ   Edition.  21/. 

Vol.  II.    Two  l'.»rts.    1 8/.  each. 
Vo».  III.— OKUANIC  CHEMISTRY.  THE  CHEMISTRY  OF  THE  HYDROCARBONS,  *nd  ihcir  Derivatim. 
Patts  I..  H..  IV.,  and  VL,  au.  each.  Parts  in.  and  V.,  iSi.  each. 

INORGANIC   CHEMISTBY.    By  Ira  Bemsen,  Professor  f 

Chemistry  in  tlic  T  f  n;  Hr>]>kins  Univeriiiy.    Medium  Svo,  i6; 

THE  ELEMENTS  OF  THERMAL  CHEMISTBY.   By  M. 

M.  PATriSOX  MUIR,  M.A.,  P.R.S.E..  asshted  by  D.  M.  WTI.SON.    WJth  a  Pf«t#.    8»o,  T».  W. 

HISTORY  of  CHEMISTRY   from  the  EARLIEST  TIMES 

TU  11  IK  TRESENT  DAY.   By  £RMST  VON  MEYER.  Ph.D.  TfaatUtcd  by  Ceoaos  McRuwam.  PibO. 

8vo,  141.  ikI. 

A  TEXT-BOOK  OF  THE  PHYSIOLOGICAL  CHEMISTBY 

OF  THE  ANIMAL  HOOV,  irtclu line  an  Accoani  of  the  Clx '  '  il  Uhaams  ooGBiriDE  in  Ditaaaa.    Ky  ARTHUR 

GA.MGtt.  M.n.,  K.R.S.    With  Illu.'lralions.    Vol,  I.    M..<iini  .  Sv ,  .  i St.  [ r,V.  //.  j W//. 

A  POPULAR  TREATISE  ON  THE  WINDS.    Comprising  the 

Ccncr.il  Muti  tns  of  the  Aimosjihcrc,  Monsoon^,  Cycloiits,  Torninlofs,  W.iler«f>oiiI«,  HaiUlorms,  Ac,  ^kc.  By  WlLLl.\M 
i-bRKbL,  M.A.,  Fh.U.,  Late  Professor  and  A5si:>iant  in  the  iiigeat  iwivicc^  McniH*!  of  tbe  National  Academy  oi 
Sdeace^  and  «f  QilMr  Homa  and  Foicign  SeicBtUxe  Sodaiiea,   Sicond  Editian.   Rwa,  ly^i.  neL 

ORGANIC  EVOLUTION  AS  THE  RESULT  OF  THE  IN- 

HERITAXCE  OF  ACQUIRED  CHARACTERS  ACCORDING  TO  THE  LAWS  OF  ORCA.MC  GROWTH. 
B7  Prof.  C.  H.  EtMER.  Tianilatad  by  J.  T.  Cphnimoham,  M.A.,  F.R.S.B.  8m,  lai.  M 

A  TEXT-BOOK  OF  GOMPABATIVE  ANATOMY,  By  Dr. 

ARNOLD  LANG.  Witb  Prefac*  I7  PraT.  Dr.  EkMar  Uavcku.  Tnadated  hgr  U.  M.  Bkrnaiid,  M.A.  Caauk, 
and  M.  Bermaw.   Part  I.  ftn,  171^  aat. 

ELEMENTS  OF   THE   COMPARATIVE   ANATOMY  OP 

A  TEXT-BOOK  OF  PHYSIOLOGY.   By  Michael  Foster,  M.D., 

F.R.i>.,  I'fofcsMjr  of  I'hyiiokoKy,  Cambridge.     Illustrated.    Fifth  Edition,  largely  KevUed,  Svo.     Pstru  I.,  II.,  IV. 
rati  M.  eaeb.  Fart  UU  yr.  6£  Appendix  by  Dr.  Shuudan  LkAj  7«.  hi. 

TEXT-BOOK  of  PATHOLOGICAL  ANATOMY  and  PATHO- 

GENESIS.    By  I'lof.  E.  ZIEGLER.    Translated  by  DuNAI.D  MacAlimku,  M.A  ,  M  I>     lUufttrated.  Svo. 
Part  I.-OKNKRAL  PATII(~)I.UGICAL  ANATOMY.    .Second  Edition,  vis.  (yi. 

Pan  U. -SPECIAL  PATHOLOGICAL  ANATOMY.   S«ctioas  1.— VIIL   Secoml  EdiUoo.  iv.  6</.    Sections  IX.— 
XIL  121.6/ 

A  TEXT-BOOK  OP  PATHOLOGY,  Systematic  cuid  Practical. 

By  D.  J.  HAMILTON,  M.B.,  F.RC.S.E.,  F.R.S.E.,  Piofetaer  of  Palholacical  Antomri  Aberdeen.  Copioudy 
liloMnited.  VoL  1.  Mid.  Svo^  15'.  (fW.  //. 

A  TBEATISB  ON  COMPAEATIVE  EMBBYOLOGY.  By  F. 

M.  BALFOUR,  M.A.,  F.R.S.   In  two  Vali.  Seeond  Edition.  Vad  am  Svo,  Vol.  I.,  ttr.  VoL  II..  U/. 
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PERKEN,  SON,  AND    RAYMENT,  manufacturers. 

WRITE  FOR  OUR  CATALOGUE.    IT  /S  SENT  POST  FREE. 
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"OPTIMUS" 
MAGAZINE    HAND  CAMERA. 

I*iclure»  4I  in   by  3I  in. 
Carriefl  Twelve  Dry  PUtct.   No  Dark  Sriile«.    PUles  changed  by  tutmng 

a  bitttoo- 

Fitted  with  RjpiJ  Euo'*cope  ™    210/* 


OPTIMUS"  pr 
PHOTOGRAPHIC 
OUTFITS. 


Raymenl'i  Wid<  Angle,  Lr^ng  Focu«.  R»cl  C*men,  Tkre*  D-^i 
SIide«,  *' (>pticnu«  "  Kapnl  Rectilin«!»r  l^n«.  iDCfAotanrogs  Shntrc 

X  W.I 


■lcr|>r<>or  Cue. 
For  Plaie>  by  3) 
Fur  PUles  61  by  A 
For  PliiecSi  by  6\ 


r.Tr, 


PERKEN,  SON,  &  RAYMENT, 


MtO 


99  HAnON  GARDEN. 

HOLBORN  VIADUCT. 


LONDON. 


LANTERN  STEREOSCOPE,    (andertons  patent.) 


C  AN   HE  AIlArTED  TO  AhV  LANTIrXV, 

For  projecilng  on  Screen  Pictures  that  appear  in  Stereoscopic  Relief. 

-SOI.K  LOM>ON  AC.FNTS: 


HARVEY  AND  PEAK, 

CfC   **5r'^^'^^  By  Appolntmtnt  to  the  flotial  iHitllutloit  0/ Ortat  Britain 

l^Kv^  I  56  CHARING  CROSS  ROAD,  LONDON.  W. 

^\\^'^'  WJMSHURST 
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INFLUENCE 

School  roim  with  IS  In.  Plate*   

„  >F  _         le  In.  „  

HarTey  and  Peak's  Porm,  beat  make,  IS  In.  Plataa 

•»  »»  17  In.  ... 

oUto,  atronK/y  bnllt  for  Laboratory  pnraosea 
with  94  In.Platea  ..      .„  .„ 

SPECIALLY  RECOMMENDED. 


MACHINES. 

  £1  IS  o 

  a  10  o 

4  10  o 
s  10  o 
o  10  o 


•  10  o 
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STANLEY 


il.tbiBUiUca]  InMrumeni  MuuCaciurer  10  H.M.  Goremmeot,  CouDcll  of 

Indi..  Science  and  Art  Drpartment,  Admiralty,  Ac 

Mathematical.  Drawlnc,  and  Bnrreylng  Instmmenta 
of  every  deacrtptlon. 

or  the  Ui|hesl  Quality  and  Fioiih,  al  the  moit  Moderate  PricM. 

ItluitraltJ  Prici  Lht  Pott  Frtt. 

W.  P.  S.  obtained  the  ooly  Medal  in  th*  Great  Eibibition  of  t86s  for 
Cxceltenc*  of  CoDilntclion  of  Maiheautjcal  tnttrumentf,  and  the  only 
Q01.D  Mkdal  in  the  International  Invention*  Eihibilion  iBIs  for  Mathc- 
■atical  Work.    Silver  Me<UI,  Architecli"  Exhibition,  i»86. 

Ad4ir*u:-GREAT  TURNSTILE.  HOLBORN.  LONDON,  W,C. 


TO  SCIENCE  LECTURERS. 

Se«  Mr.  HUGHES'S  PATENT  COMBINATION  OPTICAL  LA.N 
TKRN,  uMd  by  late  W.  Lam  CAtPEime,  F.«q  ,  Prof.  Forsbi.  Xe» 
Triple conttructcd  for  P.  J.  MALua.v,  Ex<j..  ihittcatin.  New  OrykH''- 
gcn  Microtoope.  Grand  Reiulti.  Dccwra  Triple,  Trite  Medal,  Hictce 
Award.  Supplied  to  the  Royal  Polytechnic  Imtituiion,  Dr  H.  GaATTai 
Gi'iNNKfs  Madame  AoaiisA  Patti,  ftc.  Pairot  Pan>pKa«o«  Laatcn 
Science  Lecture  Sel«.  Noveltiei  Cheape-t  »n  I  He»i.  Ebbocately  IDat 
Inted  Catalr>gue  300  pafiet,  i*. ;  I'oitase,  yi.  Smaller  do.,  fmt.  Pmm^^ 
let»  FrM.— HUGHES,  Srs:iALi$r,  Btvwutr  Hou»e,  Mortimer  RoW 
Kio(«laiid,  N. 


The  following  is  a  list  of  the  Steel  Portraits  that 

MICHAEL  FARADAY. 
THOMAS  HENRY  HUXLEY. 
CHARLES  DARWIN. 
JOHN  TYNDALL. 
SIR  fJEORGE  GABRIEL  STOKES 
SIR  CHARLES  LYELL. 
SIR  CHARLES  WHEATSTONE. 
SIR  WYVILLE  THOMSON. 
ROBERT  WILHELM  BUNSEN. 
BARON  ADOLF  ERIK  NORDENSKJOLD. 
LORD  KELVIN. 

HERMANN  L.  F.  HELMHOLTZ. 
SIR  JOSEPH  DALTON  HOOKER. 
WILLIAM  HARVEY. 


have  appeared  in  the  above  Series: — 

SIR  GEORGE  B.  AIRY 

J.  LOUIS  R.  AGASSIZ. 

JEAN  BAPTISTS  ANDRfe  DUMAS. 

SIR  RICHARD  OWEN. 

JAMES  CLERK  MAXWELL. 

JAMES  PRESCOTT  JOULE. 

WILLIAM  SPOTTISWOODE. 

ARTHUR  CAYLEY. 

SIR  C.  W.  SIEMENS. 

JOHN  COUCH  ADAMS. 

JAMES  JOSEPH  SYLVESTER. 

DMITRI  IVANOWITSH  MENDELEEFF. 

LOUIS  PASTEUR. 


N.B.— The  Portrait  of 


SIR  ARCHIBALD  CEIKIE. 
Sir  A.  Geikie   is   the  Fii-st 


of  a   New  Series. 


Proof  impressiom  of  these,  printed  on  India  paper,  may  be  had  from  the  Publishers,  price  5s.  each;  or  tht  Set  c' 
28  Portraits  in  a  Handsome  Portfolio  for  £7  5s.,  carriage  paid.    The  Portfolio  may  be  had  separately,  price  6s. 

Cheques  and  Money  Orders  payable  to  M  ACM  ILL  AN  6*  CO., 
OFFICE  OF  "NATURE,"  29  BEDFORD  STREET,  STRAND. 

Printed  by  Kit-HAkD  Ci.av  amh  Sons.  Limiiko,  at  7  and  8  Bread  Street  Hilt,  (^aeen  Victoria  Street,  in  the  City  of  London,  and  ISiUUMd  ky 
MacMtl  LAK  ANii  Co.,  at  rg  Bedford  S{re<t,  London,  W.C-,  and  Ii9  Fourth  Aveooe,  New  Vorlt.— Tmi-k«uav,  September  7,  tl«> 
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[Price  Sixpence. 

Reciiiercd  a«  m  Ntwipapcr  at  tb*  GannI  Pom  Oficcl 

(All  Rigbu  an  RcMrvML 

NEWTONS  PATENT 

Scientist's  BiDDiai  Laotero, 

A^  M  AUK  run 
Cambridge  anil  London  Univertily 
Kxtcnstun  Lcclurcn,  &c. 
Highest  quality  only,  141. 
.VVa>  Cataloguf  of  Ofticat  LanUrtn. 
rrojtttion  AffaratHs,  and  Sntnlift 
and  othtr  Slidtt,  Four  Stamfi. 

NEWTON   &  CO., 

OfliciMmt  tt  tht  Qnttm  mnJ 
Hi  GfittrmmtM/, 
By  Special  Appointment 

TO  THI  BOTAL  INSTITITTIOM  OF  CatAT 
■RITAIN, 

FLEET  STKKKT,  LONDON. 


BROWNING'S 

"IRIS  • 

MICROSCOPE 

Is  a  superior  instrument,  well  ^^1^ 
adapted  for  tbe  Siudent's  use  ; 
it  is  made  entirely  of  Brass,  and 
perfectly  fitted  ;  it  has  a  sliding 
body,  drawer  tube,  line  adjust- 
ment, A  eyepiece,  and  )S  in- 
and  i  in.  objeciivex. 

Prick  -    •    £6  2s.  6d. 
Ithulmttd  Caialogut  foil  frtt. 

JOHN  BROWNING. 

63  STRANb, 
L  O  N  DON,  W.C. 


■  Tha  -  STAR  '  MICROSCOPE  ti  a  modem  marT«|  al  lu  low  prlc* 
T6«  l«iiia«  atone  are  worth  tho  money."— An/iiA  MtdUal J^^rnal. 


THE  TOURISTS  ANEROID. 

(WHITESIDE-COOKS). 


B.  &  J.  BEOK,  68  Cornhill,  London,  E.C- 


\F.rait  Siu  .) 

For  Measuring  Altitudes  without  Calculation. 

Ni'w  Ili  LsrKATao  Prick  Lists  Frbi  uy  Post. 

Made  only  by 

NEGRETTI  &  ZAMBRA, 

SCIENTIFIC  INSTRUMENT  MAKERS  to  THE  QUEEN, 

38  HOLBORN  VIADUCT,  E.C. 

B/IANCHfS  .  46  CORNHILL;   122  REGENT  STREET. 
NEGKLITI  &  ZA.MIIRA'S  "  Illusinlcd  Caialogue,"  6cxi  Pagen, 
i3«o  bngravine'.  Price  }i.  64/. 
TtlrphoiM  No.  6)8>  Telegraphic  Addreu ;  "  Nkcritti,  Loadon." 

^.iyu<-uj  Ly  Google 
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ST.  MARY'S  HOSPITAL  MEDICAL 

SCHOOL. 

PADDINGTON,  \V. 

l  ilt  WIN  I  KR  SESSION  Iwiin,  on  tX  fOllKK  a  wiilt  »■  liiin>aticl >t* 
AjWr'M,  »t  »\j«r  BLin..  by  Mr.  J.  E.  L»Mit,  F.K.CS.  Th«  Annual  Dinner 
ml  bn  hcM  M  V&DAESOAY.  OCTOBBR  4.  u  thn  Mteopnle,  Mr. 
H.  W.  Pac«.  P.R.C,S..  in  tJie  Chair. 

1:N  IKAM  1:  SCHOLARS  It  I  I'S  IN  NMIRAI.  Sill  Ni  K 
Oiw  lif  vCio;,  'Ave  o(        tot.,  will  Iw  avanled  by  Examuuiim  on  .■)£!'- 

TKMBEK  asand  a«k 
'(Two  of  which  m  apMhIljr  npfn  10  St«d«au  Awn  Oafoxl  and  Can- 

bndgn.) 

Ha<nnM«ClaMPriiKaiMlSch^ar»hi|Mar»Biv«n  by  eommiiiion  at  ihernd 
□f  each  jrear,  and  llwre  arc  mwruvirr  .inniiatty  >ixleen  Rrodent  Mcdicaiamj 

Surifi.  ,il  A|.|"iiiit  iieni*  in  iHi  fI,.,[iiMl  Smdciil*  urithaui  e>[>en>c  nr 

rhar^r,  iMrrt.  is  (l_n3y  l.iltnii  .il  IV.ii_t.u»i;  bv  ilif  l'.'i^-%tcUii«  and  .Surgeon*, 
(■■fr.urni  Ci;i>'<>  are  al>o  held  by  ihe  Wedic.il.  Sjrgkal,  am)  ()b«t«lrir 
l  ur  .r^,  Ihe  !ich« >l  provides  ooiBjlaia  pfcparaiion  lor  the  Hiiihrr  Kaami- 
iMi'  jiii  and  l>ei;rcc<  nf  |he  UnivtlMlaai 
The  Keiideniial  C  illef  c  it  ai  prninat  «t  »  and  k  W«ttbavnw  Tanaoe, 
0"  npjJIeailoBtothrWanfcB,  B.  W.WaeoaHTOH. 

II.R.H-  Ac  MaeaorWalMlati  Daeember  laid  the  Founduion  Siooc  U 

THE  CLARKNC  K  MEMORIAL  WINa 

The  New  Bu.lJint;  will  lontain  — 
(i)  K  New  Outpalicnt>°  Itepardiicne. 

(3)  Lying-in  Wards  for  ihe  rrrepimn  ui  Lying-in  Women  a*.  ifi-pAttciita. 
(})  A  ReudenliaJ  Callcie  for  Modical  CMfi<er»  and  Sludanc.    The  lauer 
««l  then  be  ckMc  » ihcir  w«iib  and  aafc  dincllr  uadcr  tf  ' 


Medical  Srhool. 


«ruic 


(,>  ,,  ,1  S|,.  ,-Ul  W.ir.lv 

(51   \  Ni;r.---   II  .1  xr. 

'\'\\\-  will  didd  luo  Beds  10  the  Ho>piui,  iiiakios  }Si  in  all,  at  an  eatimaled 
COM  of  jCine^aoa 

The  PraqiMMa  owy  faa  M  on  •ppKcailoa  m  Mr.  F.  H.  Maddkm,  die 
School  SfCMMnr. 

G.  P.  FIELD,  llean 

A.  J*.  \.V\  \.  M.l>.,  SuVDran. 


ST.  THOMAS'S  HOSPITAL  MEDICAL 
SCHOOL. 

ALBERT  EMBANKMENT.  LONDOIt,I.K. 

The  WINTER  SESSION  of  i*9j-94  will  M  TUESDAY. 

OCTOBKR   ),  when  the  Prius  will  be  diltliH>llid  U  1  to  lha 

Right  Hon.  l-ORU  THRING.  K  CB. 

TWO  ENTRANCE  SCIENCE  SCHOLAKSHIPS  of  £\»  aad 
j£io  reipectirely,  open  (o  fint-y«ar  Slodratt,  will  ba  aCiHad  for  con- 
petiti>>n  The  Eiaininaliun  will  b«  held  on  SapWhat  Of,  rt,  and  ag, 
and  th<!  -.t^'  i?cl>  will  be  Chemistry  and  Phyiict,  Wilh  ailhar fhyriatOglri 
Botany,  or  Zovlosy,  at  the  optioa  of  CaadidAte*. 

rMMaftlw  jnliM  afjCsoamt  mwardadtt  Aa 


I  tlminhi  It  IN  liar  Ihf  tha  >  ,  . 

aad laiarwUiaia  M.II.  XauSSStMSC^m^SimiKr ^Xmi^ 
All  Hospital  Appoiaunenia  aia  epaa  10  Stadratt  withavt  dauia. 
Tha  Fee*  may  bo  paid  ia  one  tuoi  or  by  iniuUmcott.  Eatiiaa  may  be 
aMdt  teparataly  to  Lattaraa  or  10  Hoipital  Practice,  and  fpocial  arfaaga- 
aiaau  ata  a>ada  ferSwdawa  aataring  in  iheir  tecondor 
akn  for  OaaulStadenu  aad  Car  Quati  lied  Pracliiiaoan. 

I  is  iMpC  ^lia 


A  RagiiMr  3f  approved 
alao  haa  a  Um  of  local  M 
t«eai*a  SMdania  ioao  tlMir  1 

Far  PlmpacMaa*  add  all  pMiariata  apply  M 


a  H.  MAKINS,  Daaa. 


THE    MIDDLESEX  HOSPITAL 
MHDICAL  SCHOOL. 

The  WINII  K  Si;^S|(>N  ii,i-y«  »'ll  tommente  on  MONDAY, 
OCTOBbK  1,  when  an  Intruduciory  Addrcu  will  be  delivered  by  Dr. 
W.  PASTKUK. 

Two  BtriMMCK  ScHr>LARSHirs  (vnlfie  jfiro  aad  nut  wiR  ha  open  tat 


laaiRatiliea  oa  September  >g  and  y>. 

TfH  School  r  -  ■ 


  Biiildinjs  h»«  been  recently  eoUli|cd,  coapriung  new 

Tbealra,  Library,  i>hY>iol<>i(i<.al  Laboratory,  Materia  Mcdka  Muaeuia, 
Sludentv*  Room,  and  Lutv  Nf  tn  Riv.m 

Ueude<  S«bQlanihi)»  and  I  ri.-.,  i  iir  re  are  aaaaaly  BiCNTaSIt  RmdBMT 
Hoapiial  AppoaniRientk  oycn  to  Studcntt, 

The  Coapoution  Fee  lor  General  S:udenit  for  ihc  whole  Madical  Omi- 
culuni  i«  no  cluineak  Special  provition  it  maJe  Ur  lJea«al_Stadiatl  aad 
fur  Candidates  fur  ihe  Preliniinarv  Scientific  (M.B.)  KaamiaaiSoa. 

S|>ecial  leimi  a  e  made  in  favour  of  Onivtnily  Sludeaii  who  haee 
alrr.idy  <:oninicn<ed  tlieir  Medical  Sludiaa  aad  of  Uaivenity  of  London 
biuUrnf.  who  have  i>ai»«d  iho  PMlUidaary  ScisaiUk  Baamii  ' 

Ihe  Retidcniial  Collegca^oiaailie HoaviialaadpiVTidaB 
for  ihiny  Studenta, 

FkMpacHaai  aad  all  paiticuhn  awy  ka  nliiiinan  noa 
MaiHtal  OMcarat  iha  HMffiul,  or  fraoi 

SIDNEY  COUPLANO.  M.D..  Oaaa. 


GUY'S  HOSPITAL  MEDICAL  SCHOOL 

Tha  WIWTBR  SESSION  h««<atoa  MONDAY.  OCTOBEH  t. 

llw  Ho*piut  contains  f>05  bet] «.  ^'^i  in  <  uM^Miit  occupation. 

APPOINTMENTS.— All  Hw*piia!  AM>oinlni«nt»  aic  made  in  ucordiatt 
■fith  the  Buriu  of  the  Candidaiet,  and  wiibuui  eaira  paymeiil. 
ENTRANCE    SCHOLARSHIPS. -Open  S<:hular.hip<  of  ^ice  aid 

Cin  in  CUuic<.  .Maihemat  rs  end  Modern  l.angaa^es  and  <  n^eo  Sckt  is. 
>'iil>»  u(  i;  1  ;o  and  i'o  in  Chemi'.try,  Phytici,  and  Uiolegy. 

PR  l/^KS  are  often  to  Students  in  their  v.iri  us  year*.  a«i  untrciriU 
aKK'eHale  10  mure  ihan  ^.'n. 

DENTAL  SCHOOL.  —A  Denial  School  aitached  to  iba  Ho.p.u.afa'il. 
to  Stadeni*  all  the  loatniction  rcqoirtd  for  a  Ucanca  ia  Daaial  Saigety. 

COLLEOE.— Tlie  Reaidantial  Cblleio  accaaiaaidalaa  ahaai  Fifty  ftadmi 
in  addition  to  the  Raildani  Staff  eTllia  Haepiial.  Thafa  i»  hitakw 
Dining  Hall,  with  Raadiag  RaaaM,  Ubtaiy,  GyMMMn.  Ii»  iha  OMtfiki 
Siiidenii  Club. 

apply  hi  iha  Dcwa,  Dr.  Saav 


For  Pr-iepcctut  and  limbir 
Guy'.  Hospiinl,  London,  S.E. 


THE  GLASGOW  AND  WEST  OF 
SCOTLAND  TECHNICAL  COLLEGE. 

The  niPLOMA  OP  THE  COLLEGE  itgraaiad  ia  the  followiii«  4c 
parunenis  of  EMuiNBsaiMe  aad  other  Braacbet  of  Arruao  aad  Canuu 

SciiNcc:  — 

Civil  Engineering  Chnnical 
Mechanical  EogiaaMiag.  Meiallur^y 

aval  Archilecluio.  Mining;  Lugii 

Electrical  Engiaaanag.  Agm-uliurc. 
Awhhacwia.         ^^^^^^^  ^  ^^^^Cntmleiry. 

Special  Courtet  of  Study,  exlendiag  awi  ihlia  Acadamtcal  yMn,hM 

been  arranged  in  each  of  the  above  DeparMMalS. 

Average  fee  per  Session,  /14  i<f 

Student*  may  enrol  in  any  of  the  wjiar^itc  (!<:iurwa  of  l^turefc.  «  ir.  i^T 
-.1  the  l.aboralurie>,  provided  they  are  qualified  to  lake  advantage  «i 

m*tructiun  ijiven. 

The  Laf^'Katoriks  fur  Practical  ln*IUUa»  la  Fmvsick.  CniaMMd 

Telhmi  al  CHiMi'.rKv.  HaTAiXvacr.  aad  BLKraiCAL  EnGtasgaaa 
and  I  he  EhGisKrHiM.  Woacsimr  are  Khnlhr  aaaiapad  wiikihBwaa 

approved  A|iparalut. 
SESSION  1893-94  COMMENCES  on  OCTOBER  a. 
Eatraace  Eiaiainalioa  becimoa TUESDAY,  8E PTBMBER  t«. 

CaMMfrSfSn&aor'F  ^  flfcfcoffAdiiirtc'^yin'^  a^Uhhamartad 
JOHN  VOUNO,  MUL,  B.Sb. : 

)l  Bath  Stnet,  Ctatfoer. 


BEDFORD  COLLEGE,  LONDON 
(FOR  WOMEN). 

•  and  9  YORK  PI.ACK,  BAKER  STREET,  W, 
/V/««>>a/-MISS  EMILY  PENROSE 

The  .SK.S.SION  m  the  COLI.KGK.  AK  r  SCHOOL,  and  I  KAINISC 
DEPARTMENT  will  bcgio  ea  THURSDAY,  OCTOBER  y  tlf> 
Sittdeao  iia  aapaMd  ta  alMadaa  Wadoaiday.Oclahar  4,  ai  aaCdaAi* 
cMta  ihafeaaaMk 

TRAINING  DBPAKTMBNT. 

TIat 


it  providci  a  Fliwfi  wlnoal  Ti  ilnlai  !■  TaatMif  i* 
enler  in  October  aad  laauacy,  and  an  Biipiiilia 


Clansct  r.)r  Dial 
m  idel.  will  be 
Ixnt  Terms. 


ART  SCHOOL. 

fwifitm  CAWKT  I'M  MOV. 

...jCaiKaad  ftaat  Ik  Aaped fiMi 
ideHnfcd  daHagtbaMidhaSiMaad 

1  VKNINC  I.l  I  TI  KKS. 
Evening  Cuurset  of  Fotiy  I.er luies  each  will  be  fiven  twice  a  weela 
Chaaiany.  Eagliah  iaatuage,  German.  Latin,  and  Mathematics 

LUCV  J.  RUSSELL.  Honorary  SecfcUiy 

THE  DURHAM  COLLEGE  OF  SCIENCE, 
NEWCASTLE-UPON-TYNE. 

ThnCollege  ^epre^enls  itir  FaijuUict  of  Science  and  Encineerisj  ia 
Uaieernity  of  liurham,  aail  i>  open  to  Sindeoitof  cither  tejt. 

In  addition  to  ihe  Urparlnicnu  «f  FWa  Sdoaca.  COaiplete  Courses  rf  li 
tlruction  arc  proviiied  m  Agrtcntlam.  BlulKtilUt  Navmi  Archite^i^J*. 
and  Mining.  There  are  aUo  nepartncata  pi  UlcraMua^  ClaSfich  UiM) 
Modcra  Languages,  Fine  .A'l.  &c 

Tbe  Scuion  commcncei  SEPTEMBER  35,  ttfj. 

Full  Particulars  wiU  be  found  in  the  Collage  Oakadar,  Price  U.  ^ 
tpccluwi  will  be  forwarded  on  applicatiaob  gnuia. 

H.  E.  STOCRDALK.  Somuar 


Digitized  by  Googl< 
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MESSRS.  BELL'S  BOOKS.  |  EDWARD  STANFORD'S  POBHCATIONS. 


MATHEMATICS. 

Arithmetic   for   Sehoof*.     liy  C.    rf.NDf  RfU'RV.  ^^.  A  , 

Sv:\;x  M.ill|'i:ijr,tjl  M,i--t.-T.il  St    l'iuriS;K>il.     C[h  F.aiiion.  «ltH->t 

withoMt  Anivrcn,  4X.  C«/.   Or  in  Tvro  Pans,  with  or  wilhwiit  An«wers 

Pait  II.,  7«.  M  Ml. 

ExAmpies  in  Arithmettc.   By  C.  PBttDLnvtV,  HA.  4lh 

Kdiiion.    )>.  (AaiwertwatfrmM  MuUn.) 

Euclirf,  Books  l  -VI.,  and  part  of  Book  XI.    By  Horack 

H  h.H  lOS,  .M.A..  Htad-mxtcr  nf  H-im-m  Callecc  Bjrbadot. 

3dJ  fcdiiiun,  Kpviif  3     41  Ti  -,k  I  .  11  ;  l'.i»k«  I  an  !  H  ,  if  ; 

Book.  I.  to  HI  .  -  r  l^.:,^,^JII    ..n:l  IV  .  .j.  6,;'      Kr^,  c/. 

Algebra.  Choice  anJ  Cliaotc.  An  Elemenlarjr  Treatise  on 
Pcrniuiatiwf,  C->inbinj|io«v,  and  ProbabUiw, «(lh  to  BMarCiM* Md 
An.weni.    By  R    A.  WH 1 1  WORTH,  M.A..  FkUvW      St  Jel»'» 

C  jltc(c,  (;4ii<lirid(c.    4ih  Edition.  6j. 

Exercises  on  Euclid  and  in  Modern  Geometry,  contaioing 

Ai»plie.*ii<>n.  .if  I ';.  Principle*  afi^  FVorr^K^s  r»f  Mr'»r*<-rf^  r^tr<«  G«>«iii;^ery, 
Hy  ih'  1  OOWKI.I.,  M. A  .  K  K  A.S    410  T  1 

Introduction  to  Plane  Trigonometry.    Hy  the  Kev.  T.  G, 

Elementary  Trigononnetry.  ByJ.  M.  Dykr,  .M.A.  (Senior 
Matfciwailcil  Sckokr  u.  OalMlk  aiA  Rot.  R.  K.  WMITCOMBB, 
*iiiilMtMa«M»)il  Blew  Cvtkf*.  lad  Uiti«B,  RwiitiL  4f.M 

EICffMntary  Analytical  Ctoomdtry.  Bj  the  Kev.  T.  C. 
VVWAN,  KA.  '        '  [AMf/wM. 

The  Elementary  Geometry  of  Conic*.  By  C.  Tayloi, 

I)  D  .  Hjuter  of  St  Jotm'k  Uoltaca,  Chabridf*.  fth  Eddon.  4*.  W. 
An  Elementary  Treatise  on  Solid  Geometry.   By  W.  S. 

ALDtS.  M.A     4'Il  K'liOoD.  Keriwd.  &r. 

An  Element.iry  Treatise  on  Geometrical  Optics.    By  W. 

S.  ALlil>,  .M  A.     4:!i  I,. I, I:  I,.  4j. 

Notes  on  Roulettes  and  Glissettes.   By  W.  H.  Bisant, 

Sc.l),,K.RS.    inl  EdilioB,  Etilarged.  s«. 

An  Introductory  Treatise  on  Rigid  Dynamics.   By  W.  S. 

ALDIS.  M  A  4. 

Eitemples  and  Examination  Papers  in  Elementary 

yiiijMlc*.   By  W,  GAI.I.ATI.V,  M  A.  4». 

Elementary  Dynamics,  for  the       of  r.iltc{»eH  and  Schools. 

By  WILLIAM  GARNKIT,  M.A..  I)  C  I.     Kifih  Kdiiioo.  6». 

Dynamics,  a  Treatise  on.    By  W.  H.  Bisant,  ScH., 

K.R  S.    ind  Edition.  \as.(>d. 

Heat,  An  Elementary  Treatise  on.  By  William  GARNirrT, 

M  A  .M.c   1.    t  I'i  i  .lilion,  KcviMd  and  Ealaifad.  <«'• 

Elementary  Hydrostatics,  with  Chapter*  on  the  Motions  of 

f  luid.  >nd  on  S  )"Bt.  llyW  H  1. F. S  A  N  I .  sc  D  .  F. R.S.,  M«» «f 
Si  JohaS,  Cambridge,    i6;l>  CiiUaa    ^j.  S./    K.i»»,  51 

Hydremeeheniea,  A  Treatise  on.   By  W.  M.  Bcsast, 

Scl).  Ftot  I.,  HjrdivMatici.  jih  Editioo.  Rrrued  and  EnlarKcd.  M- 

TKe  Elements   of   Applied   Mathematics.  Incloding 

Kinclici,  Sialics,  and  Hydre«mic».  By  C.  M.  JKSSOP,  M.A.,  Cbft 
Celtic*.  C«mbf«lg«.  \lm  At  fnu. 

The  Theory  of  Numbers.   Patt  t   By  G.  B.  MATHtws, 

II.A.,  Ftllow  of  .St  ^ohn'H  Collcfc.  Ctmlmiis^t  Pruf«»or  of  Maih<>- 
fliaik*  in  (he  Uiiivrr-iiy  Colkgc  of  .Vorth  Walti. 

A  Treatise  on  Physical  Optics.    By  A.  B.  Basset,  M.A., 

F.R.s.   a».     1  i. 

An  Elementary  Treatise  on  Hydrodynamics  and  Sound. 

flctignrd  (or  the  o%e  of  Siudenu  la  iha  UniVMdiIlf.    By  A.  R. 

BASSET,  M. A..  rR,S    ji  6,/. 

A  Treatise  on  Hydrodynamics.    By  A.  B.  Basset,  M.A., 

F  R.S.    With  iiumefou*  E.amplM.    Vnl.  I  ,  10;  e./  ;  Vu!  II.,  iit.  6</ 

GEOLOGY 

Student's  Hand-book  of  Physical  Geology.  By  A.  J. 
JUKBS-BROWHB, B.A.. P.aS.  Wkk  smhwii  DLtmrnuaAOm- 
indoiii.  Md  B<iiioa,  Riwaiid  mid  wch  «aln«d.  yt.&f. 

Students  H«nd-book  of  Htotorfeel  Qeelon.   By  A.  1. 

JUKBS-BKOWIIB.  Widi  ■awm  DiiiiMMMd  IBMUatldM.  At. 
The  Building  of  the  Britieh  tales :  A  Sliidyle6«i|mphic*1 

EvalMion    By  A  I.  JUKES-DROWMI.  With  CalMmd«t«^  tc. 

New  Editiao.  jt.  bd. 

raVCHOLOGV  AND  ETHICS. 
The  Students'  Manual  of  Psychology  and  Ethict.    By  F. 

RVLAMD.  M.A  .  Ult  Skhokr  of  St.  Juhn'i  Coll'ip,  Cambridj(c. 

"jr  r-i-iaon  f. «;\nitrtati3nf     ^tH  F^ninn,  with  LssU 


Sp  t'aMy  ad,t|Krd  fjr 

L I  f'.ooV*  for  Siud:nt% 


:i..t  on  P.-ipeti 


Ethics :  An  Inlrudiictory  Manual  for  ihc  use  of  University 
$t«dcMi.  With  M  Arftiidia  cmbifadai  lilt  ef  Book*  ncaauMadw. 
■ml  EumJottUMi  QuMOMMi  By  I*.  RYLAND,  M.A.  yi.  (kt. 


By  the  Hou.  ROLLO  RUSSELL,  F.&.MetSoc. 

ON  HAIL.  With  Two  Phoic^raphs  of  Ilatlsloncs.  224  pp., 
Demy  8vo,  Cloih,  55. 

EPIDEMICS,  PLAGtJES,  AND  PEVER8;  their 
Causes  ari  l  rrtrvcn:  inn.  .\  Ilindbooltof  SniUlOry  Prin* 
Ciples.     I>tmy  Svr>,  CIolli,  Itij,  net. 

By  Prof  JAMES  OEIKIE,  LL.D.,  F.E.8. 
THE  GREAT  ICE  AGE  and  its   Relation   to  the 
Antiquity  of  Mao.  Second  Edition.  Revised.   With  Mop* 
and  lllastiatlons.  Deoiy  Vvo,  Cloth,  24;. 

[_Nrw  EMiam  frtfaring. 

PRBHtSrORtC  BOROPE:  a  Oeologicat  Sketch. 

With  Maps  and  Illustrations     Medium  Svti,  C!<jlh,  251. 

OUTLINES  OF  GEOLOGY;  an  Introduction  to  the 
Science  for  Junior  .Slu<letil<  and  General  Kch  ^k.  With 
400  Illuitrations.    Second  Edition.    Lariat-  I'mt  8»o,  izt. 

By  JAHES  CEOLL.  LL.D.,  F  E.S. 

CLIMATE  AND  TIME  m  their  Gcotogical  Relations; 
a  Theory  of  Secular  ChanKPs  of  Ih^  Eanh'a  Climale. 
Fouith  Edition.    Large  Van  8vo,  Cloth,  lOf.  id. 

CLIMATE  AMD  COSMOLOOY.  Dlsensions  Sup- 
plementary to  **  Climate  and  'nine.'*    Large  Post  Sto, 

STELLAR  EVOLUTION,  and  its  Relations  to 
Geological  Tioe.   Large  Post  Svo,  Cloth,  51. 

THB  PHILOSOPHICAL  BASIS  OP  EVOLUTION. 
Large  P«»it  8vo,  Cloth,  7.<.  6/. 

By  EDWARD  HTTLL.  LL  D..  F  R  S. 

CONTRIBUTIONS  to  the  PHYSICAL  HISTORY 
of  I  he  UK  111  SI  I  LSI  IS,  with  »  DinKetlalion  on  the 
'  iripin   ill    W  (srcrn   Kur.^;>e.     With  ij  ColOBred  Mapi. 

Medium  Hvo,  Cloth,  I2(.  6>/. 

THE  COAL  FIELDS  OF  GREAT  BRITAIN:  their 
Histovy.  SlriteiMre,  and  Reioetoca.  With  Maps  and  lllas- 
tratkuiB.   Poefili  Edition.    Deny  Svo^  Cloth,  l6i. 

THt:  PHYSICAL  OEOGRAPHY  AND  GEOLOGY 

fif  IKLLAND.  With  Maps  and  Illustration':.  Second 
Edition,  Kcvised.    Large  Post  8w),  Cloth,  ^s. 

By  the  Rev.  H.  N.  HTJTCHINSON  B  A   F  G  S. 

THE  AUTOBIOGRAPHY  OF  THE  EARIH:  a 
Popular  Accoun  of  Geolo|>ica1  Hi^itofy.  With  lilinira' 
tioni.    down  8vo,  Cloth,  "ji.  6J. 

By  ARABELLA  B.  SUOKLBY  (Xn.  Rslur). 

THE  FAIRYLAND  OF  SCIENCE.  With  74  Illustia- 
lionii.     1  wciily-fouiili  Tlidus.iiiJ.    Crown  8vo,  Cloth,  6/, 

THROUGH  MAGIC  GLASSES;  and  other  Lectates. 
A  Stqtiel  10  "The  Fairyland  of  Science."  With  100 
Iltu  traiions.   Crown  Svo,  Cloth,  Gtll  E«)ges,  6t. 

LIFE  AND  HER  CHILDREN.    Glimpses  of  Animal 
Life,  from  the  Amceba  to  the  Insects.    With  100  Illu&tia- 
Thirleenth  Thousand.    Crowe  Svo,  Cloth,  61. 


London:  GEORGE  BELL  &  SONS. 
Camt>ridfe!  DEIGHTON,  BELL,  A  CO. 


WINNERS  IN  LIFE'S  RACE  :  or  ,the  Great  Back- 
boned  Family.     With   numerous    ]|lusirntion«.  Sixth 

Thi.u>.-int).    Cvnvii  Sv,.,  (  liiih  (,ilt,         Kd-r--,  Sr.  6J. 

A  SHORT  HISTORY  OF  NATURAL  SCIENCE 
and  of  the  rrojirct'.  of  Diicoveiy  from  the  Time  of  the 
Greeks  to  the  Present  Time.  With  77  illutrslioas. 
Fonnh  Edition,  Revised.  Crown  Svo^  Cloth,  Sr.  6d, 

MORAL  TEACHINOS  OF  SCIENCE.    Crown  S«e, 

Cloth,  Gilt  tilger,  3f 

London  : 

EDWARD  STANF'ORP,  26  ard  27  Ccrk>pur  Sliett,  S.W 
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CAMBRIDGE  UNIVERSITY  PRESS. 


CATALOGUE  OF  SCIENTIFIC  PAPERS 

COMPILED  BV  THE  ROYAL  SrK'IF.rV  OF  LONDON.  Veh. 
I.— VI.  for  lb*  ream  iSoo-itftj.    Royal  40.  Ckth  <V«I.  I.  ia  Half 
Morocco)  ;C4(|Mt):  Half  Moraceo.  £ 5  u.  (iwUi 
Vol«.  VII.  uJ  V1ir.VbrilM  fian  la^'ilrjraClth,  tx  tii.  M  <MI): 

H:ilf  Morocco,  Lt  (IMkIa 
Single  valumci,  Cla4h,  aM^tedJt  or  Half  Morocco,  (net). 

Vol.  IX.  Now  ScriM  fcr  tba  ram  **74''B<3'  cioih.  3<,i.  met):  Half 
Morocco,  jw.  (naO.  I '  W  X  t»  Ikt  Prtu. 

THE  COLLECTED  MATHEMATICAL 

PAPERS  OF  ARTHUR  CAVt.F.Y.  Sc  D  ,  F  R.S  .  S».1Uri»n  Pro- 
fc-iHor  of  Pur?^  MntheiiLitici  in  the  Univenity  of  CaEnbrid^^c.  Demy  4I0. 
(lo  tw  completed  in  lo  voli  )    VoH.  I.,  II..  Ill  ,  IV.  >n<l  V.  JJ' 

IJ'tf/.  /'/.  ntarty  muly. 

MATHEMATICAL     AND  PHYSICAL 

PAPERS.  Br  LORD  KELVIN  (Sir  W.  THOMSON).  I.L.I>  . 
D.C.L.,  F.R.S,  ProCtitor  of  Natural  PkikMophy  to  cb«  Uiuvcraiy  of 
ainigow  Collcciad  bvm  diiifaai  Scfamillc  Pkriodkab  fraia  May, 
1841. 10  (h«  proMt  liaw.  Oeaqr  •••>  V«L  l.«  itt.   VaL  ll.*  ly. 

Vol  1 1 1  .  iS*. 

MATHEMATICAL      AND  PHYSICAL 

PAPERS.  By  Sir  G,  G.  SIOKES.  Sc.O.,  LU.D.,  K.R.S.,  Lvcaaiaa 
Pf3fa<aarof  Malhtmatioi  10  t!ie  Univeriiiy  of  CaaiMMfla.  lUvfioMd 
fmoillM  Origiaal  Jouraals  ami  Tranuctiou.  wilh  AdditHMal  Nol«  bjr 

lh«  Author.    r><:iny  gvo     V  il  I  .m     V.  !.  Il.,i|(f 

;jv/  ///.  .■T 

THE   SCIENTIFIC    PAPERS   OF  THE 

I.\  rr.  PR  )V.  I  t'LtRK  MA.KWELU    E.lilrd  by  W.  D  NIVF.N. 

M  \,  fDtmirl)-  K-lluw  ..f  Ir.-mv  C..!l-j.;e.     Ill  >  V.jU.    Royal  4I0, 

f.\  ii  (net). 

A   TREATISE   ON    PLANE  TRIGONO- 

METRV.    By  F..  W.  H  )ltSON,  D.-Sc,  Fellow  of  ChriM'l  Call«« 

ant]  Uotvenity  Lecturer  on  M;tthematir«.    Demy  Bro.  121. 

A  TREATISE  ON  THE  THEORY  OF 
FUNCTIONS  OF  A  C  *MPi.EX  VARIABLE.  By  A.  R.  FOR- 
STTH.  M>  ,  r.R.&.  Paltoir  af  THaiiy  Oritan  CmbiMga.  K«ral 

THEORY  OF  DIFFERENTIAL  EQUA- 


NOW  KtAmr.  VOL.  II.  or  tOORUNTBR'S  "HIBTOItVOr 
THE  THEORY  OF  ELASriCITIT." 

ELASTICITY,  HISTORY  of  the  THEORY 

^f.»n.\  ifihr  STRKSr.TH  of  MATERIALS,  from  GAULBIlaAt 
l'Kt:-.KSl  IIMK.  lly  .he  Uir  L  TUDHUNTKK,  ScIL.  f.&l 
Kiiiter)  and  CimiijcIrJ  liy  Prof  Ka«i,  Pcacsom,  M.A. 

Vol.  I  GALILEI  10  SAIN  r-VENANr:  itM-itsab  Dnar l*e.  tjt 
Vol.  II  SAI.\T  VENANTtoLORDKBLVtNY^W^>TlMMl 
D««y  8vn.  in  j  P.^t*  i-^' 

N...K-.I',  v.>i  II  nr  r,ovF:'s  "  r,i,.\  ^1  ic'iTV  ■■ 
A  TREATISE  ON  THE  MATHEMATI 

CAL  THEORY  Or  BLASriCITY.  By  A.  S.  H.  LOVB,  MJL, 
FcBow  of  Si.  joha'i  College,  Caiabfidga.   1  Vab..  Donr  8*0.  Tal  t. 

131      Vol.  II..  Tl*. 

ELEMENTARY  PALiEONTOLOGY  for 

(.Fil.-.Oi-.ICAL  SrUDKNTS     By  UF.NKV  WOODS.  B.A  .F.OS. 

I   r  I I   -  I  lj  [  / Ulltt^^isttfy 

PLANS  TRIGONOMETRY.  ByS.  L.  I>osev. 

M.A.,  iMa  Fdlaia af  SMaay  9ime» CoHaBi.  Omvo -  vo    71  t>J 

I  A'r  I  r;>  -f*.- 

P^rt  I,,  upl'>an'  inrhtJink;  the  Soljtion  of  Triin  !'  ,  *  i  1'  ■  ' 
li»lieil  ■cpar.itriv.  I..'.".;  ■ 

A  TREATISE  ON  ANALYTICAL  STA- 

TICS.  By  E.  J.  R  iVTH,  Sc.D  ,  F.R.S.,  FcUow  of  |K«  Uaiveriuj  d 
LoidiB.  Hoaocar*  Fellow  of  Pelarheata,  Canbriilge^  Ocnf  I'" 
V«LI.,        Val.1I.,  tofc 


NEW    VOLUMES    OF  THE 

PITT  PRESS  MATHEMATICAL  SERIES. 


!■    l  AVL'iR  .S  "F.UCI  ID" 

of  GEOMETRY. 


TI0N8.  ViMtl.   K«.>a  EiuaiMiK  and  PfalTa  PHiUtak   By  A.  K. 
rORSVTK,  0.8c.  F.K.S.  Demy  Ivai,  ia«.  I 

London  :  C.  J.  CLAY  ft  SONS,  Cambridge  tfntvenrfiy  Preis  Warehouw,  Ave  If  nil  Lane. 


NOW  Kl-.ADV.    lln  iKS  \',  ANIi  VI  1 

EUCLID'S  ELEMENTS 

By  H.  M  TAVLUR,  M.A.  Book*  I.  and  II.,  if.  ;  Books  III 
and  IV.,  ir.  M. :  B«du  V.  a«4  VI..  i<.  :  Bookt  I.— IV.  ia  Ou 
Vol..  }>. :  BMk«  I.— VI.  bt  Cm  V«L,  v 

SOLUTIONS  TO  THE  EXERCISES  IN 

KOCLID.  Bdalitl.«IV.  QyW.ir.  TAYLOR.  K.A.  U. 

SOLUTIONS  OP  THE  EXAMPLES  IN 

THE  ELEMENTS  OP  STATICS  AND  DyNAHICS.  By  &  L 
LONBV,M.A.  y«.<A 


Now  Kca<ly,  Profusely  Illustrated,  Price  Jt.  6d, 

PEDDIE'S 

UNIVERSITY  MANUAL  OF 

PHYSICS. 

l,nmtMi:  Haitiare  Ttwdan.  tt  Cok.  King  WiUiip  Sum,  SuuA 

'  LECTURE  SEASON.  1893-94. 

MB.  C.  CABOS  WILSON'S 

SCOTOGRAPHOSCOPE. 


i  ^niple  invcutjun  for  tD:iUing  Lectuirr\  lo 
ordiikary  ctialks  in  a  darkened  room. 
Priea  i«.  td. 

Sale  Mahtn-McHH.  NEWTON  ft  CO..  3  Flatt  Sir««t.  LeaAia. 

"  II  really  Mipplie*  a  want  which  many  leclurcit  mu«  have  felt  when  in 
a  room  darkened  (nc  Ihe  lantern  "—  I  tmii. 

'  Thia  laat  iagi*«Ml*  inrcmioo  ihould  prove  of  great  teivice  lo  lecturtrt 
'  '  "  ~     » Willi  dbioiviag  vi«««."—ZWAr  AVvw. 


"TUi  lawtatiM  af  iIm  Seelopaptuacon  wiU  fmbabiy  ba  ef  euaitderabU 
iiw  to  lectorcn,  at  It  will  aaka  tha  comMaaiian  af  laaim  and  hlackbaHid 
illttitraiUn  poeaflila.''— 04^iwf  UmiMwti^  Mjttmdm  GtmtU.  

Wl  MS  HURST 

MACHINES. 

WiibGlatt  Plaict,  alUuet, doable  aadaultiple, 
atoa  with  Eboahe  CvUadara  wilk  aa4  witboai 
Cbii*  Caeea.  Battetlaa,  galeaalc  aa4  aadical 
Telephooct,  Oahatainaia.  yodM,  ladmxaMa 
and  laboratory.  Schoal  ApFanMa  of  avaiy  4a. 

tcriptioB. 

Lmmb  CatamooIi  WWk 
«44^  ToalUaaitaiM 

KING,  MENDHAM  &  Co., 

WMteni  BtootriMil  Votki.  BristoL 

A^Miewi  13  FENCIiUKCII  STREET,  E.C. 
(W.  B.  ALLISON,  Amnt.)  EfTAMMttn 


Bfiilaa^Ba|«il» 


SCIENCE  III8TRUMEIIT& 


Ad  Illustrated,  Priced,  and  Descriptive  Catalogue  of  the  laitn- 
ments  of  Science  which  are  used  in  teaching  and  demonstratiat 
•««f]r  bnoeh  of  Physical  Scieaoe,  m  well  aa  of  the  loatnifii 
which  m  vaed  In  OrisfaMl  Reieerdi  ead  hi  the  appHcatieetil 

Science  lo  Technical  Inilastries  and  Pursuits. 

PRICE  TO  NOM-CUSTOMERS.  2l.  6d.  TOSl  FREf. 
•••••♦>aaaa»»« 

BRADY  &  MARTIN, 

MOBTHIIEBBBLAND  ROAD  &  20  MOSLBY  STBHT. 

Newcastle-on-Tyne. 


rAnrjfSKS— 

H.  H.  MARTIN,  C.  E. 


STt/ART,  B  SC  ,  H.  SPARGO,  A.. Sc..  F  I  C 


Instroment  Company.  Cambridge. 

AddvMCall  eomttnalcatiOBft  **laMran«ntCoBpw7 
Canbridfa." 

Price  LUt  of  Scleatille  latirumeate,  tent  post  free. 
(Iluatrated  Descriptive  List  sent  on  receipt  of  it  tl 

The  Cambridge  Scieotiflc  iDetrameot  Conapaojr, 
 SIMM'S  Kow.CaiBhcMga. 

TO  SCIENCETiECTURERSr 

5«e  Mr.  HrCHfS'S  PATKNT  COMIUNATION  OPTICAr.  IKS 
TKKN.  uwrd  by  Uik  W  Last  CAKitsitK.  t  ^-i  .  i'rtif  Kt  Hnrv  >e« 
1  npk  comcrucled  lor  II.  J.  M  M-ues.  tiq  ,  iht\  ^^a»i>n.  N««r  Oiybfir^ 
.MtcnHkCope.  Grand  Kesuli^.  Ui  c  *  ra  I'np]?,  I'riM  Medal,  Hifbr ' 
Award.  Sopplied  to  the  Royal  I'ulytechmc  Institution,  Dr.  U.  OaaTT*' 
CuiMNats,  Madame  AuaLtKA  Patti,  &c.  Paieal  PMBBhagaa  Laate 
Soaaaa  Lacture  Seta.   Naiiltlts  Cliiapail  imt  BssL  BbbofMely  (■» 


imai  Oslakeae  joo  pagca,  la. ;  Pange,  jrf.  S— llsr  da.,  td. 
ha  riraa.— HUCttESrSMeiM.iiT,  BraMtar  Haase.  " 
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SWAN  SONN£NSCHEIN  AND  OO.'S 


AMPHIOXUS  (INTRODUCTION  to  the 

SII7DY  OF)    By  hoC  fCATSCHBK  (ViMa^  Mind  W  JAMKS 

TUCREY.  M.A.,  Ueiimrta  the  tfniTtruly  of  Oviua).  nimtraled. 

if  J.  [.V/4r< 

BACTERIOLOGY  (PRACTICAL).    By  Dr. 

MIGULA.  Edtadbf  H.i.CAMiwu,ll.I):C«f  GuyU  IllailM«4. 

BIOLOGY  (TEXT.BOOK  of  BLBMBN- 

TARV).    By  H- J.  CAMI'BELL,  M.D.  (jf  Guys).    ii«ait«,  «i 

BOTANY  (THE  STUDENT'S),    By  S.  H. 

VINES.  D.Sc.  Profeoor  of  BataBT  !■  tka  Ualimity  of  Oxford. 
Laigily  llluilrated.    11/.  tJ.  {Sht^rtlj. 

  (ELEMENTARY  TEXT-BOOK 

Kdit(4  feoat  tha  Gatauui «f  Pra£  FRANTL  by  S.  a  VIMES. 
vyjCutt.  TMlfihthoaand.  v- 

 ,   PRACTICAL  (ELEMENTARY 

TEXT  DdOK  oF).  Fa*  iba  IJo4«akai  Lafaontor*  and  rrivst* 
SiuJcnt.  Ity  (>r  .f  STKASBUROBR  <Bo«i).  KdiM  W.  Hll.l.- 
HOITSfT,  M  A.,  F  I..S  ,  Pr«leu»r  of  Botany  (a  the  MtMe  Olll*s«, 

EMBRYOLOGY  of  MAN  and  MAMMALS 

(TEXT-BO  (l^    >l  I    By  Dr.  HERTWIO.    Bdked  bf  Dr.  If A>K. 


31}  Ftguret  and  i  C^lounil  Plat**. 
"Am  anttaritaiiw  aspettUaa  «f  iha  (taiaat  aUM  of  our  kirawkds*." 

GEOGRAPHICAL  DISTRIBUTION  OF 

AISEASE  IN  GREAT  ERITAIN.   By  Or.  A.  HAVILANO. 


Gt-OLOliY  iT£XT-B0OK  Ql-  CUMPARA- 
TIVBJk  ,|y  AwT.  KAYSBR.  Edtted  by.PiiiLir         UJL,  P.aS., 
faUow  ofSti  Joha'i  Con«t«.  Cambridge.   s»<i  UlnMMfiM.  ttt. 
"A  i«n-boak  of  ttra-.in^t!!-*) geology  which ia  aQ|wriar M«11itapn4a> 

ceuori  in  reipeci  to  i(s  illiiiti.niont  and  its  llMndilMaH^  Tha  BIIIliBIM 
index  ■>  of  the  greatest  Talue. '— A'a/MK. 

HEALING  ART  (ORIGIN  and  GROWTH 

OF  rH!  i    »  H  "foiry  of  Metjtciae  in  all  Ages  ani  Cuuntrtet.    By  Dr. 
fcDW  AK  [J  Hi;.,-vl  1  )fi.    S»o-    iji. 'i/. 
"An  atlamiliing  anwiint  of ta/jnaatiaa.  tcctuiicat and ochtnmt.eonetn* 
Ilk-  phy«eian>  of  all  afn.  All,  fioa  tha  capan  «•  tha  fiaawl  laailaf,  «ai 

tni  i  a  vau  ant        M  inlcmiing  mtller,  an4  iniraaMtiMa  nftMaeai  l« 

mcthals  and  inuruoeti.t  m  m-  it  n-i  ,n  tl  i-.  "  S/"-:!it". 

PETROLOGY  (TEXT-BOO  K  OF).  Hv  F.  H. 
n  \Ti.;n,  Ph.D.,  F.G.«.  £•.(:, in.   7,  '  , 

PHYSIOLOGICAL  PSYCHOLOGY  (IN. 

IKi)  H  I  riO>J  TO).    ByUr.  r.  ZIEttEM.   ttC^  ««, 
We  Mtjs!,i  ,uch  a  book  badly."— .V'a/«nf, 


tit  llluetralioiu. 

"It  taali  ha  4igoil»  W  »»«iilrta  thanlH  oftUt  aaU*  maaojaaal  oT 

in  Juxr^-.  PadcMl  aiith  iobroaiiaa  af  praCnmd  ImercM  to  avaryhody."- 

'*  A  i;] i  t^t  uieful  work."-*£.*«^W. 

Z0OLOGY(ELEMENTARY  TEXT-BOOK 

i)Fj.  llv  I'rif  CLAU5  (Vienna).  Edited  by  AllAM  SSDCVICK. 
.M.A  ,  i.R  3..  Fcllaw  of  Trinity  Cullege.  CamhritUa;  EtaaiMT  Ui 
Ziologv  ta  the  UnirtfMiy  uf  LioJiin.  and  r.  G.  HEAItfCOrE,  M.A, 
ThirU  Edition.    ;o6  Cuti 

Vol.  I.— Gaatnl  latroductieo  and  FnoMM  to  laaaett.  air, 

Vai  II.— Mallaica  to  Kao. 


SWAN  ."jO.NNE.NSCHEIN  &  CO.,  Paternoster  Square,  London. 


WALTER  SCOTT'S  LIST. 

THE  CONIEMPORAE  Y  SCIENCE  SERIES. 
Edited  bjr  Havelock  Eixis.   Ovwi*  Bw,  CMA,  y,  6</.  e«fk/  Half  Meroeeo^  6t.  6d.  /fhutrattd. 


THE  EVOLUTl  IN  ())  SEX.    By  PnK  Ptlriek  Gnldet 

and  J.  Arthur  Thotosoo. 
BLE(  I  RlciTY  IN  MODERN   LIFE.    By  G.  W.  d« 

Tunzelmann. 

THE  ORIGl.N  OF  THE  ARYANS.    By  Dr.  Tay!  <r. 
PHYSIOGNO.MY  AND  EXPRESSION.    By  P.  .Vlantc- 

EVOLUTION  ANO  DISEASE.      By  J.  Bland  SuUon, 
K.R.C.S. 

THE  VILLAC.E  CO.MMUNITY.    ByG.  L.  Gomme. 
THi.  CRIMINAL.    By  Havelock  1  llis 
SAMTY  AND  INSANITY.    By  Di.  C.  Mcrcier. 
HYPNOTISM.    By  Dr.  Albert  Moll  (Berlin). 
MANUAL  TRAINING.    By  Dr.  C,  M.  Woodwwd. 
THE  SCIENCE  OF  FAIRY  TALES.   By  Edwin  Sidaay 
HMtknd. 


PRIMITIVE  FOLK.    Kv  Flic  Reelu.. 

BACTERIA  AND  IHEIR  i'kODUC  l.->.      By   Dr.  Simi 
VVoodheid. 

EVOI.UrioN  OF  MARRIAGE.    By  Letourncau. 
EDUCATION  AND  HEREDITY.    By  J.  .M.  Gtt»M, 
THE  MAN  OF  GENIU.S.    By  Prof.  Lorobroso. 
Gk.\MM  \K  OF  SCIENCE.    By  Prof.  Peareion. 
PROI'Lkl  Y;  ITS  ORIGIN.    By  Lstoanwau. 
VOLCANOES :  PAST  AND  PRESENT.  By  Pnl  Edward 

Hull,  LL.D  ,  F.R.S. 
PUBLIC  HEALTH  I'KOIU.EMS    By.  Dr  I,  F.  Sy'.c- 
MODERN  METEKOLOGY.    liv  Fnnk  W,»Mo,  ph.l». 
THE  GERM  PLASM:   A  THK'.tkV  OF  IIF.REDITV. 

By  A.  Weiimann.         Ready  at  end  o(  month. 
INDUSTRIES  OF  ANIMALS.   By  F.  HMHwy. 


London :  WALTER  SCOTT,  u  W«rwick  Lano.  Paiernoster  Row. 


Naw  HOOK  BV  PROFt.>s  >K  HALLIBURTON. 

ESSENTIALS  OP  CHEMICAL  PHYSIOLOGY.    By  w.  d.  Halliburton,  m.d.,  f  k  s 

f'rofetior  of  Phyuolr>gy,  King'i  College,  l,ondoa.    With  ;4  Illtulrat.ons.    Bvx>.  51. 
%*  Tfau  book  ii  imeadod  for  the  a*c  of  medical  itudeots.  The  taine  ntctti  id  aC  mauaaa*  U  ado^ad  a*  in  Pn>f.  ScUfiv*!  ' 
nMMKOMtotaa  a  Manner  «r  citowiary  and  adrwced  practical  leiwnv  fjll0*t4  !■  ttfdk  «BM  liy  a  Mar  A    '  ' 
'    ait  Iltiaadad  to  ba  parfonani  by  wKh  meiabcr  of  ibc  Uau. 

LONGMANS,  GRBCM,  R  Ca,  LONDON. 
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WHITTAKER'S   NEW  BOOKS. 

NEW  COMPLETE  CATALOGUE  PM  Fret  on  AffUeatiom. 


mnSH  LOCOMOTIVES:  their  ii  storv 

muA  Modem  UcvriofxacBi.  By  C.  I  BOW  I  N 
torieal  md  Graphic  Aoceaoi  of  ihe  Derel  pnum  nl  the  Sieam 
LoaoHMtfM,  vJtH  *  OMcripdMi  of  all  tlw  Madam  Typa*.  With  tjn 


(  inslriiction, 
LiidKF,     A  a  Hii> 


WORKS  BV  A  FOREMAN  PATmN  lUKUL 

THE  PHINCIPLB8  OF  FXTTIHa  For  EnpaewStB. 

;iliiwtr.v«l  with  akaol  afa  liiiaiaiiiini.  aai  ooata  ning  an 
A,i;<  I,  III  f  Utcful  Shop  Ng««B  tmA  mtmmmtM  and  Full  index. 
Square  I.  row  II  Svo    51.  \JjMl ptMnktd. 

PRACTICAL  IRIHFOOHBIVO.  Itlnlratiid  irith  over 
TEE  PRUICIFLES  07  PATTERN  MAKIHO.  For 

AppicntietiHid8t«d«attlaT«glialcal8Mbo«li^  Witk  iw  llMOMiaM. 

"THF.  KN'  ^;    :!    -1.  i\  I   •■    Kf»p.  ,t^.  CIr.ih,  7r. 'v/. 

MAirUAL    INSTRUCTION  -  WOODWORK.  By 

llAKttK.  '  ►rj;-ini*er  .»n^  lm(r.;ci.r  wf  -Mt^riuil  I  raining  in 
Woodnrork  to  the  Loitdon  Sciteot  Board,  &c.  With  a  Pralaca  by 
Ommw  Rkm,  Laid  IMaMmMdbrsajQnMiagiaHd  Fhot*' 
Eagtaviaga. 

Sirl'BlIii-  MA<;Ntis  nay*  — "Mr.  Partrr.  \',  'i.  b<lt  ni  MVnoijirorlc," 
JuA  ^uccce'J^-i]  i'l  *K>iwin(j;,  what  it  mo«l  iin;  ■  irr.-.  i:.  tKr  t  itK.^iiuti*}  value  nf 
manual  tnining  ia  whool  iiMtruoioa,  anl  h»*  ibui  landand  a  graal  warnen 
ia  ihoaa  iaaUag  a  iniitwafiliy  (Mda  ia  dia  HMtiMl  iti  "   '  * 

■*TMt  very  execHeni  and  praeiieal  vork.'*-  Italun. 


WOOD-CARVING. 

>  iUttttratiimi. 


By  CiiASi-Ks  If.  Lki..vm>,  M.A.  Wiih 


  Second  Kdii  ion,  Kcvtwd.  FoBllb^MkSa. 

"  I  oomider  it  ihe  l<e*i  ma;  ual  I  have  wn."— Miia  Aidtian,  InMl 

in  VVoo-i  Carviri?  at  M.HKhr-nr  T  choical  School. 

METAL  WORK,       the  suae  Author.  Umm^imttfy. 


A  MANTTAL  OF  TELEPHONY.  By  W.  II.  Pibsck. 

F  K.S.,  Preiitltiit  uf  ihe  ln>.tiTiiHi.n  ..f  trcctrical  F.n(imet*,  gwximiir 
inCliitf  and  K!Bc;r:aananhc  I'.ci.rr.l  I'  <  OTi  _c.  aad  A.  j.  STUBBS. 
Terhnical  OllicBr,  OcMfal  I'  l  i  <  ifli  i,  A  1  K  K.  Wiih  JIJ  Il*iai»- 
ti(«n»,  owatly  Irom  OnKinal  iJrawtngn.  Ap,^n4iix.  I'ableat  aad  f.all 
ladax,    JuM  pabliiiKd.    irrow n  S « <>.  i  •, j  [^fniaUttt  ^er-i^» . 

Curitf*nu:-*t«  Trankmii:er«  ani  Kcccivcrit.    II.  Apparatu*  and  CarcwaaA 
III    Siinpk  TalnlMaa  Emlians*  SyMeaiv    IV.  UhI  ipk  $iir<tdM«.  V 
M .^cellalMaHS«IIClUi«■^OllNr•^MM.    VI.  CojttfMimi.  WIm«  AmI 
Ca'jl". 

Crown  Bvo,       pp:,  irir 
THE    DYNAMO:         The  >ry,  r)c.i>;n.  and  Manafacturc. 
B«C.  C  HAWKINS.  M.A..  A.I.K.E.,  a.d  F.  WAt.U!>.  A.t.E.  K. 

IfiifaalOrawiiKs  and  Full  ladkm. 

IS/nuUiilt'  Strin. 

•*  The  work  U  well  arrxn^'-d  .  .  .  ihc  ( 
formu!x  umpls  .  .  .    The  da 
mliimul,".-  t'.U'itrkal  Kr  ic'>' 

LIGHTNING  CONDUCTORS  AND  LIGHTNOTO 

iiUAKUb  By  l'r»f.  Ol-IVKK  J  l,ul  K,K,  D.  ,  F  K  M  loii.E  t 
WiUi  iwiMWH  llluairaiio^a.  \Xfni*ti»>a  Srritt. 

**  R      the*  are  CMcntial,  and  in  ahat  manner  ilier  may  be  sada  BJat 

eflTmiv**  u  riatwrslrt^  vhi'vn  in  the  Pr 'ff^*i»r\  ("on'.prt- henjtv-  aninVaB 

modem  (beuika  of  elcctiiiily  and  their  pMOiuil  .iu|>l'Caliun." —  i  imn§, 

"  Tbara  ia  MokaM*  a  > « 
Aaa  Dr.  Loda*."— AOMMk't. 

CrrrwTl  Svo, 

THE  MANAGEMENT  OF  ACCUMULATORS.  B, 

birU.  SALOMONS,  Uarl .  Vica-frendcnt  of  (be  laaiituiioa  uf  Elac- 
-  -     •  '      -       -  "  Sewaadl 

_jlarced  Bditiba  of  lie  mom  Aathar'a  Work 
;  Light 


ftwiOfigh 

taplaBUioM  am  daar  aad  ih» 
r  or  dyaaiMa  ia  «wy  aa4  aad 


trical  Kagiaeera,  ftc,  ftc.  (Fwadng  tha  lint  Pan  of  tha  I 
Raviacd  aad  Balarged  Bditioa  of  iCa  mnu  Aathar'a  Work  i 

"  Elaclric  Light  laMallatiom  and  the  Manaaement  .if  AcaaaMil  

[Sf€tiaU$t$'  Saritt 

la  Thraa  Parts.    Price  u.  (xt,  each. 


LliiHTlNO  AND  PO^WER  nmRimmON.  Par  Siodent.  nr« 
Pikrine  Fnr  the  Ordinary  Grade  I'.Mininatton  of  tha  OlV  aadGaiMtvf 

l.on.ion  liisiiiuie,  and  Orti,-T.il  Ke»(!'r».    By  W.  PKRI 
COCK,  M.I.1^£.    With  *74  IUuittaU.«u. 


tIMUl  MAY- 


Loadoa :  WHITTAKBR  ft  CO.,  Patenoiter  Sqnue. 


CHARLES  eMFFIN  k  COMPAMY,  PUBUSHERSa 

By  Professors  I  J.  THQMSOM  and  POYNTING.      By  Dr.  HILL.  Master  of  Dowirinii  Colle.^e,  Cambridge. 


In  I  nrfjc  8v.i     Fully  Tnustrn'p^l  {S^ftfy, 

A  TEXT-BOOK  Of  PHYSICS: 


raoramB  op  ■Aim;  hkatj  sodwp  akd  ucbt: 

■AONBTBDI  An  UlCTBICITr. 


J.  H.  POYNTING,  Se.O.,  F.R.S., 

LM(  Fell  o<  THiilty  C«IL  < 
tHt  Vt  V%i%K\  ia  Ihe  Ml 


J.  J.  TROMSOM,  F.B.S., 


LMaFelLofTHiiltyCnlLCaabrifcat  AMD  Fd.  f  i  n.  CMabddKc 
"  '  Cifijeai        »»«t  •!  1  M  '  I  I  >      to  l*el'ai 


THB  HEAN  DEMSITT  OF  Tfflt  BABTH:  An 

V-isay  lo  which  iha  Adaaa  PriM  am  adjudgad  ia  itai  ia  tha  IMraniiy 

Nirs&a,F.R.%.  la- 


By  J.  H.  POTNTIN  w, 
with  bifalioKrapltr,  lUaM talk B« i»  rfx  T«o».  aad 


{Al 


EUBCnUCAL  RULES  AND  TABLES  (A  Pocket- 

bank  aOi  Fur  the  Via  oT  F.leclridaos  and  knginccr*.  ByJ.  MONRO, 
C.K.,  aad  .PipC  ^AMibSOH,  M.1m.C£.,  .r.lt.&£.  Mihtm 


KiMTioifirtviNd. 


THE  PHYSIOLOGIST  S  NOTE-BOOK  :  .\  Sum 

iii;ir\  '  f  ti  '   I'r' s'j!it  Smic  yf  i'liy»i^..l.>^it.ii  ^tft_-n<:e  T't  Stii.irnti.  By 
Al  F.X  Hll.l  ,  M  A  ,  M.l).,  Ma.Irr  ..(  K  »n.ng  Co:k|e,  CamW.die 
Wiih  aaaa-iuot  ll-nvratiom.    Large  ■.\-'\  'J 
"Bear*  tha  hall-marii  of  ihe  Carabridse  Srl-.^I,  and  ia  the  worfc  of  one  of 

Ihe  naalMMculul  of  her  Tcasfaoa.  .  .  .  Will  be  mmImMt  M  itwiliati ' 

—Tim  Ho^HmL 

PRACTICAL   HISTOLOGY.     Hy  w  m.  Stirunc, 

M.I).  Sc  I),,  IVofc^fcTir  of  Ph>  i..ijri;v,  <>-.»(-n«  CoJIeije  and  Victona 
I  iiivenity,  M.\n<h<>a*;  K>aiiiin<-r  m  I'itv' ul.i,:f  is  Iha  Uaiwcitica  ud 
Oxfonl,  I' dinbtirph,  and  I  «oi<)on,  Ari4  t  >r  the  FettamUa  of  Iha 
Koyal  Collect  ..f  ji^euii,,  l  nk.l.ii.1  S<.c»,i  F.tlitiim.  Wiih  jM 
llluMraliori>.  i.j  <oI 
"Thageaeral  |ikin<jf  the  w  rk  it  aJmhtMt.  .  .  .  It  ia  vary  oeidMT  thai 

■he  -.ii.'.''  .it.<n^  t,x^rn  .trr  -.hr  ,mu  nmr  of  a/rafwMaif «j^»»iwiitr ia loaaMag 
PtjiU'.  il  Uki  lu^y.  (..Mill  iii'-a  With  a  maaardwMaya^fawariB  ihaaJaadaa 

PRACTICAL  PHYSIOLOGY.    By  Prof.  Siiklinc 

"  l  bof..ughly  well  done,  and  forma  an  adoiirable  cpitoae  of  PhyatoldgliBa 
SciMMtb . . .  Aa  tMtUmt  TnmHtt."—^n»  Umut. 


X^Am.  fiat,  Bt.  td. 


UOOm  tUTMUl,  KttM      tfriwtfd   M  fargaCmradiMw  CM*i 

BIOLOGY  <An  Elementary  Text-Book  of). 

Py  J  R  AINSWOR-fH  ^A^1S  I;  \  IT  if,»  .,r  of  111  1.^-,  f'ni 
*  cr  II  y  C\yllt  ^T,  A  i  '  -  V  >  •    \  1 ' 

Part  I.— Vegetable  Morpholoir)'  and  Physiology.    Wah  Coaplcic 
ladea^Cioaaary  aad  128  lllu>iratiani.    Price  U  fxi. 

Part  II.-Anliml  Morphology  and  Physlolonr.  Wiih  CoaptMa 

lniio.\-<ilr.«ary  and  jo3  llluwritiurti     IHtva  lo*.  £./ 
KACH  l  Akl  S  (l.n  ^KPAkATKLV. 

'  IVof.  Coic  ircalt  uf  the  cxaoiinaiii.  n  of  minerala  aad  rock*  in  a  wary  thai  I  *»*  Note.  — TbcSacond  l^litiao  baa  baan  UiomigUy  Itcnaedaml  li  ill  Hid. 

rlMMMawMdhafcnk  "   -  "  '  'r       "    li  |  iiiij  liijlailn  ill  ihi  [■iliaijiliiiriT||  ii  r  'i ,  rJii.TTmi  li  ITnini 


PRACTICAL  GEOLOGY  (Aids  in).  By  Grenvillf. 

A.  j.  COl  1".  1  «.  S  .  I'ttifr.ior  II,  (he  K  ral  rul!rj:e  of 


:  f>.,  I , 


l-:.M.ra 


Clh. 


imalaaUe."— vfMrawwM. 
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CLARENDON  PRESS  SCIENCE  LIST. 

"  k  mrk  of  nupimm  intfiOftum  to  <<tftf»«f«  of  botany  and  to  hortkunuriits." 

The  woilc  will  He  ompleled  in  four  parU,  which  will  be  ilMCd  to  SiilHaibt:n>  at  Eight  Guineas.  The  piic?  will  be  raised  c a 
fmblication.   The  printing  of  Part  11.  is  well  advanced,  nrni  the  eamplction  of  tbe  whole  work  maj  be  expect  nl  I  iiing  i  Sr,4. 

Part  I   (A  A— nilNDKOBIL'M),  now  reaiy.    4'o-  »»  Sebicriben  who  take  the  whole  wotlt,      u.  net,  being 

INDEX  KEW£NSIS  FLANIA&UJC  PHANEROGAM n^aiina  et  ^ynonyma  oBuitam  caMnm  et 

4pecicram  a  l.mnaeo  u»que  ad  annum  MD.CCLXXXV.  complecien'i,  nomine  recepio,  auctore,  patria  unicutqne  pbntM  iubjectilt 
«amp(ibiia  bcftti  CaroU  Rjbeni  Darwin,  4ucin«tOM«lioJoSKrHi  D.  Hooker,  coaiecit  B.  Daydon  Jack&on. 

"Tht  eUborate  and  exhuiitive  w«ritof  botuiieil  vefitfCiiCe,  entitM  bfoix  KlWCMSn,  of  which  the  firxt  io»tal(nent 
bee  jast  been  imed  in  «  haadaoine  quuto  from  Uie  ClafendoB  Pmi.  dewrree*  tiMitni.iuid  aitpmietiv*  wekom*  fran  alLwte 
«oaeern  Ibcunelviet  wi«b  the  advueeDent  ot  biological  knowledg*."—  TJmet. 

I  A  TBEATISE  ON  ELECTRICITT  AND  MAGNET- 


BIOLOGICAL  SERIES. 

(TKAxsLATiom  or  Fo»ion  McKOiits.} 

I.  IBXOXXS  OV  THE  PETGODLOOT  OF  _ 

OPMUSCLE.  AND  OF  THB  ELBCTfttCAL  O 
Edited  bf  J.  BttKiM>H-SANDSlt>0»,  M.D.,  P.R.SS.L>.  &  E. 
Ifediam  8vo,  £i  u, 

TL  TBS  ANATOKT  OF  TSB  PBOO.  By  Dr.  Ainc 

ASutR  EcKKK,  Prufe^or  in  the  L^niveiaihr  of  Freilnug. 
Tran&lAted,  with  numerous  Annolaliom  and  AdditionB.  bjr 

(Ii  Mi  .  i   K  a- 1  ^^>.  M.D.    Medium  8vo,  2IJ. 

I¥.  ESSAYS  UPON  HEREDITY  AND  KINDRED 

BIOLOGICAL  I'RiiltLEMS.  liy  Dr.  August  Weis 
HANK.  A\nhoitsed  Tinntlaiion.  Edited  hj  Ei>\vari>  K. 
POULTON,    M.A.,    F.  k  S..   Sai-MAB   SCHKNI^AND,  Ph.D., 

•nd  Artuuii  £.  $hii>i,by,  M.A.,  F.L.S.   Crown  Sra. 
Vd.  I.  Second  fidttioB,  p.  M 
Vol.  II,  Edited  bjr  E,  V.  PovLTOit  and  A.  £.  8hipl«t. 
5*. 

SISTORY  OF  BOTANY  (1530  1860).  By  ji  l.us  von 
Sachs.  Au-.hansed  Tiantlation,  t»  H.  E.  F.  Gaeksey, 
M.A.   krvi^e.1  Uy  Isaac  Eavlbv  Bai.poi;ii,  M.A.,  M.D., 

I-  !<  ,>     f "rjwn  8vo.  lo  . 

COMPARATIVE  ANATOMY  OF  THE  VEGETA- 
TIVE ORGANS  OJ  THK  PHA.N'RKOGAMS  AND 
FERNS,  liy  Dr.  A.  I  K  B.^^.Y.  Tianslatcd  and  Aanolatcd 
by  l\  O.  Howi;r,  M.A  .  !  L.S.,  .md  D.  H.  Soorr,  M.A., 

Ph-1).,  F.L.S.     Royai  Jivn,  I'.alf  moroc«t>,  ,{^1  25.  6</. 

OUTLINES  OF  CLASSIFICATION  AND  SPECIAL 

MORI'HOLOGY  OF  PLANTS.  Uy  D^  K  <;  [  ii  i. 
Tran»lti)<rd  by  II.  E.  V.  UAiUiS£V,  M.A.,  and  Revised  by 
l  AA    luvi.tv  KAi  Pouit,  M  A..  U»I>'»F'A.&  RcfalSvo^ 

hali-motucco,  /l  fx. 

XBCTTTRES  ON  THE  PHYSIOLOGY  OF  PLANTS. 

Hy  JlTMirS   \  ll  .       I  i.visl.ilcd   by    II.  Mak.shall 

\V.\Kri,  ^t.  -\.,  I-  .  L.b.    Kojil  Svo,  h.ill  niu'rocco,  /"l  Ilj.  6./. 

COMPAEAIIVE  MORPHOLOGY  AND  BIOLOGY 

OF  FUNGI,  .MYCETO/DA  AND  BACTERIA.  By 
Dr.  A.  DE  Barv.  Translated  liy  H.  E.  F.  Garnsky,  M.A. 
K,;visr<<  1y  Isaac  Bavi.f.y  Halpuur^  ftLA.,  M.D.»  F.K.S. 

RoyaJ  Svu,  h.ilf  motocco,  £l  U.  M. 

LECTURES  ON  BACTERIA.   By  rv.  A.  de  Bary. 

Second  I.r.i  r.  vul  1  jii--.<jii.  I  rnn-latf  ii  l  y  II.  i:.  F.  GarN- 
SRV,  M..\.  Revised  by  Isaac  Baylev  Bai.^our,  M.A., 
H.D.,  P.iLS.   Crawn  Sro,  it. 

DTTRODUCTION  TO  FOSSIL  BOTANY.  By  Count 

IL  zv  Solms-Laubach.  Tl,^^l^i.l;^.<l  by  H.  E.  F.  Uarnsrv, 
M.A.  K<:viH-a  Sy  is.vAC  I'.AVi  :.v  Bai.i'OWI,  M.A.,  M.O., 
F.  R.S.    Royal  Svo,  hail-njorT>i;c<j,  iSj. 


ISM.    ByjAMLsCi.ERK  Maxwei.i.,  m  a.  II.!>.Edin. 
D.C.L.,  F.k.SS.  L.jod.  aid  E<)in.,  11  .n  r  ,  y  1  lUow  of 
Trinity  College,  and  l.-ite  I'roicHOt  of  Etperimental  Physics 
in  the  University  of  Cambrlil^   Third  Edition.    »  Vol*. 

Djmy  8vo,  Ciotli,  32 

AN  ELEMENTARY  TEE  ATI8E  ON  ELBCTEICHT. 
By  the  same  Aotbor.  Lati«d  bf  William  Gakkbtt,  M.A. 
Deny  tm,  Clcdi,  f «.  6£ 

VOTES  01  JUiaSgT  MMKAWniTO  TW  EEBC- 

I  KICITV  AND  MAGNBllSM.    tntCBdcd  ni a  Se^nlto 

Prof.  Clerk  Maxwell's  Treatise  on  Ckctridty  and  Ma^etiaVt 
By  J.  J.  I  HOMSON,  M.A.,  F.R..S.,  Hon.  ScD.  DnbilB, 
Fellow  of  Trinity  Colleeei  Professor  of  Espetimental  PfaysiGt 
in  the  UoiTenity  of  Camhridic.  Deny  8««,  Cloth,  iSt.  M 

HTDBOOTATICS  AND  BLEKENTABT  HTDBO* 

KINETICS.  By  Gborgb  MiNCHiN,  M.A.,  Profciior  of 
Applied  Malheaiatici  in  the  l^al  Indian  Engineering  Col- 

lege,  CtMiper'*  Hill.   Crown  Svo,  Cloth,  lot.  Si. 

ELEMENTARY  MECHANICS  OF  S0LID3  AND 

FLl  H'^.  I'y  A.  I..  Sethv,  M  A..  Fe!:  .*  of  Merlon  Col- 
lege.    I  ■  ■    ■'.II  'v-'     I.  'Ii   ':!,  7.'.  Ci./. 

EXERCISES  IN  PRACTICAL  CHEMISTRY.  Vol.  I. 

Elementary  Exercises.  By  A.  G.  VerN->n  IIarcoUri; 
M.A.,  and  H.  G.  Madan,  M.A.  Fourih  KUiion,  kcTi«ed. 
Groan  Svo,  Cloth,  lox.  ftd. 

"  One  of  the  moit  useful  books  on  practical  cheini»try  that 
has  ever  been  w  ritten." — Jnurnal cj  EMuation. 

A  CLASS  BOOK  OF  ELEMENTARY  CHEMISTRY. 

By  W.  \V.  FisHKK,  Demonstrator  ol  Chemistry,  Onftwd, 
late  Fellow  of  Corpus  Christi  College.    Cniwo  Bvo,  Cloth, 

\s.  61/. 

■'  Til.'  I'M  .V  is  of  sterling  valu(»."  —  .\'j/ffr^. 

AN  Ilil&ODUCTION  TO  THE  MATHEMATICAL 
Tliii^Oky  OF  ELECTRICITY  AMD  MAGNETISM..  By 
W.  T.  A.  Emtaur,  M.A.   Crown  8w>,  Cloth,  7/.  W. 

"  Well  arranged,  clc.nr,  and  i:  mci-t-."  -X,i!ui{, 

"  Will  strve  excellently  as  a  te«t  tmolt  lor  those  whoi  study 

eleciriciiy  un.i  inagnetltm  from  tbe  Bttfaaaaatical  •tdt."— 

EMgiiih  Afei'iaHU. 

AN  BLEMEHTARY  TREATISE  ON  HEAT.  With 
numerous  Woodcutt  and  Diagrams.  By  Balfour  Stkwajit, 
Lt.D.,  F.R.S.  FUUi  EditioB.  Extra  Fcap.  Sfo,  Cloth, 
1*.  6d. 

AC0TJ8TIC8.  By  W.  F.  DoNKiN,  M.A.,  P.R.S.  Seaond 

Edition.    Crown  Svo,  Cloth,  7;.  6  .< 

EUCLID  REVISED.  Cotitainmg  ihc  Eivtiitiali  ot  lha 
Elements  of  Plane  Geometry  as  given  by  Euclid  in  his  firs* 
Six  Books.    Edited  by  R.  C.  J.  Nixon.    Second  Edition. 

Cru'Wll  .8v<-i,  Ci;. 

Supplement  lo  Euclid  Revised, 

Sold  separately  aa  follows  »— 

Book  I.    tj.  Books  I.,  II.    ir.  &^ 

Books  L— IV.    31.     Books  V.,  VI.  Jr. 


/•W/  C/aremion  Press  Caialogue  post-Jree  on  appliiatioH. 
LONDON :  HENRY  FROWDE.  CLARENDON  PRESS  WAREHOUSE,  AMEN  CORNER.  E.C 
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KING  S  COLLEGE,  LONDON. 

The  Colleue  i%  cUjm-  lo  liic  I  cmple  SMiion  of  (h«  DiMrict  Rtilaajr. 
The  Coll<-ic  proviilr*  ihi         «4uQ*<MMi  of  >  Uaivanilli  for  youne  men 
IB  Thcolofr-  Ari«.  Srii-ncr,  Kri(in«riog.  RlwtfidtV,  aiMl  Molicine.    It  hat 
■boa  School  of  Kine  Art  and  a  OcfMftnMflt  lor  the  prepiminn  of  Ouidi> 
dalM  far  the  Civil  ^-crvicc. 

Non-Main'culaicd  studeait  Can  aiMml  Lecttuc^on  any  uibject,  and  thtn 
are  Eveotnc  Cl;l^ >  f  r  Stadeau  othenHic  tBMtiiil  dainBB  IM  ttajr. 
The  School  r>r  1!  n-^  i<  :i  iir>t  grada  ScImmI  m  tkrac  dinfiiM^Oaiiieal, 


Maibcnalical.  and  I'ommercial, 
Tba  SEVERAL  I'KPARTMENTSwillKB^PEN:— 
Facuky  of  Theology  ....  I     Ob  Thunday.  October  hul 

Faculty  of  Ari>  >  near  Rt'iJ^nlv  admitted  OO  pn* 

Faculty  of  Science  ft  EB||lMtllBcJ  Cadlni;  1  uca  I'lV- 
Faculty  of  Mcdicuia    «  •  .  .  Tacidar,  OctoBcr  > 
OviarMiMN  bf  Bvnwf  Ohm   Mtadar.  OdelNrfb 

Tb«  Sdmot  Wadnmaay,  ScfKMBlier  m 

The  Pfo«pe' lun  of  any  Faculty  sii  >'e  r  biained  without  eo«l  from  the 
C,!lri;e  Office,  or  by  J^nt.  h-rj  -ir.i!'-  ■  ^  II;ibuvet  of  the  Art*.  Science, 
Medicine,  and  Enniog  Clau  UiviiionnareabopuMiiJied.iince  t^i.  each  by 

J.  W.  CUHKtlfOHAM.  tanttir. 

VICTORIA  UNIVERSITY. 
THE  YORKSHIRE  COLLBOB»  LEEDS. 

TU  Sixty-third  Scuion  of  Ih*  Medical  DtpMMM  «y«H  OCTOBER  i. 
The  Twenii.-th  Sr<<ioii  of  the  Departoeal  of  Scicaca.  Tediai>lagy.  and 

Artt  begins  <1CTOl:l  K  , 

T>ic  d  tirr|,  ir-  I  ,r  I'r  f-j.»i' rj>,  Cuti- riir- cc.  and  Uiiivertily  D«(ree> 
io  JLftj,  Saencf .  ami  Medicine.  I'he  i'hy»ical,  Chemical,  Biological,  Engin- 
awiac,  and  leather  IndatCnes  Laboratories,  and  the  VV'eavini;  Shedi, 
DVMieiue,  and  rniiiii:,:  Koom<,  will  b«  r.pen  daily  fur  Practical  Work 

TliefoUeinoE  Proipeclutet  may  be  had  free  from  the  RcettTaA* 

,0  For  RcsuUi  Day  Sludenis. 
la)  For  Occatioaal  aad  Evcnioc  Suideaia. 


1 


j)  Oanti  hi  Agtcahar* 
MrarMwUnTSwdMM. 

A  HUloritcMMicaiarCblhga 


UNIVERSITY  COLLEGE  OF  NORTH 

WALES,  BANGOR. 

ELECTRICAL  LNGINKERING. 

ProC  A.  GR.W  wai  begin,  in  OCTOBSR  oeM.  aMMMMls  COURSE 
of  INSTRUCTION  in  KlertHcat  Mearareoieat  and  Practical  Electricity 

-«l  I..iVir.»!  .ry  i-  fully  fiiuippstl  with  .1  Cimp  mud  Steam  Engine, 
'iry  r.aui-ry.  anil  the  most  approved  modern  Measuring 


Tht  Phy 

iJyn.iiiir.,  _  _ 

IiuiruDiciitt  I'ur      Branches  uf  Electrical  Engineering.    Laboratory  Feet 
at  the  rate  of  £i  \t.  per  I'erm  far  ris  kaar*  per  week.   Coiapoiitioa  Fee 
for  all  College  l,eciures  for  the  SMlla%i(to. 
AnpUcatioa*  forCakadar,  Ptmp«cHH.aad  faatial  iafmaliaa  to  be  aMda 
J.  B.  UMYD.  M.V  SacManraMl  ~ 


UNIVERSITY  COLLEGE  OF  NORTH 
WALES.  BANGOR. 

AGRICULTURAL  DBPARTMBNT. 

An  ASSISTANT  LECTURER  in  AGRICULTURAL  CHEMISTRY 
will  be  Appointed  in  September  next,  for  one  year,  at  a  Salary  of  Xt^o. 
Applicalionn  niurt  h«  KOt  in  on  or  before  WEUN  tSUA  V.  SKriK.MHEK 
JO,  itv3,  lo  the  underugned,  from  whom  iofonnatioB  at  to  cooditiooi  of 
AppoiBtiaeni  and  Duiie^  loay  be  obiaiaad. 

JOHN  EDWARD  LLOTD. SMMwy R^iMnr- 
UahwHlr  Colkce  of  NerA  Walc% 
»,  Am^  (S.  J»9h 


UNIVERSITY  COLLEGE,  LONDON. 

LECTURES  ON  /UOI.OGV. 

The  GENERAL  COURSE  OF  LECTURES  ON  ZOOLOGY,  ly 
Prof.  WEI.IJON.  M  A.,  r.>.S.|  will  caaaNMa  ea  WEONBSOAV, 

OCTOBER  i,  at  1  r  m. 

ASpccialC\><  t..  I  Lecfureian  "  THe  SiatiiliCi af  AoSmal  V'.Ana'ion." 
will  be  gi«i.  -  1  I  ■--!.:,>  _  p  m  ,  lariim.nong  HOVEMBMK  7.  A 
SrUatm*  of  tbeee  Lcciuret  it  being  prepared,  aad  auty  ba  obtained  at  the 
dita  «r  Ite  Call«a  aboai  tha  aidila  ofOcwlMr. 

J.  M.  HORSBURGH.  M.A..  Secretary. 


.ST.VTE 


INSTRUCTHJN  IN  FOOD  ANALV.SIS. 

MEDICINE  LABDKA n  iRIES. 

KING'S  COLLEGE,  LONDON. 

Direcnir;  IW.  WILLIAM  R.  SMITH.  M.D.,  USc,  F.I.C. 
I><:mo<utralor  :  G.  N.  HUNTLV.  AiaocR.r.Sc.Ujr,d. 


A  Spedal  Courea  ia  Food  Aaalyei*  br  IImm  dceiruui  of  .lualif 
iiUia  AaalyM  Iw*  b***  aiiM|*d  m  Ab  ab««B  Labaraiorics. 
For  Ml  pafticatai*  arfty  la  ,  „ 

ewwi—  -ww^  J.  W.  CUNNINGHAM 


THE  ELECTRICAL 

AMD 

GENERAL  ENGINEERING  COLLSGBa 

AND 

SCHOOL  OF  SCIENCE. 

PENYWERN  HOUSE,  2  tod  4.  PEXYWERN  ROAO. 
EARL'S  COURT,  8.W. 

tmmesnar-tk  W.  m  TUWIBLMAKN.  B.8b..  M.1.&B. 

SKNioi.lKSTRueToa-C.  CAPITOi  ILLE.E  ,  H.I  M.E. 

l-aharainf{c«,  Dyaamo  Room.  Steam  Engine.  Engioeeriac  Workab^if* 
vrith  Machine  rooli,  Pallern  Shop,  &c. 

The  College  pmridei  a  Training  for  Electrical,  M echini cal.  (jnl,  mmA 
Miaiag  Kaclaeen.  for  Science  Siudentt  io  Matheiiutia,  Hbyuca.  ChC' 
■buy,  Biobnr.  Geology,  and  Mioeralocy,  and  Praliiaioary  Itaiiviv  Cac 
SMdeaitciMaing  Cooper's  Hill  and  ibaCiaual  iMiMiMo. 

Term  begins  September  19. 

THE  SANITARY  INSTITUTE. 

LBCnmVS  AKD  DEMONSTRATIONS  FOR  SANITAKT 

OFFICERS. 

The  Siiiecnth  London  Courec  of  Lecturet  will  b<'  hrld  at  the  Parkea 
.MiiKum  Margaret  Stree<.W.,aB  TUESDAYS  aad  FRU'AVS  at  S  p.B  . 
cornmciKing  SEPTEMBER  1» 

Full  P<rticiilart  of  the  Lcctan  caa  be  obtaiaed  at  the  Oflkee  of  tW 
Intiitute,  Margaret  Street,  W. 

8WINBY  LECTURES  ON  GEOLOOV, 

IN  CONNECTION  W  Tr  i  TIM 

BRITISH  MUSEUM  (NATURAL 
HISTORY). 

Prof  H  AI  I  F.VVK  NICHOI  SON.  M  I)  .  I)  Sc.,  F.G  S..  will  del'irer 
a  Coor*r  uf  I  I.t-.turcs  on  "  The  Urarinic«  nf <^e^>l.j^ 00  the  DisEribe* 

lion  of  Animalt  and  rianit,"  in  the  Lecture  I  heatre  of  the  Suu^h  Kmnag- 
lon  Muwiim  (by  itcrmitiionof  the  Lotdt  of  the  Committee  of  Co.iQal  oa 
Education)  on  Monday>.  We«lne«day*,  and  Fridayi.  at  ip.m.,  benaauK 
MONDAY.  OCTODKK  7.  an.l  cniin<  FRIUAV,  OCIOttER  ly.  Ad- 
UaCourx  fiifc 

By  (.)i.lcr  nf  the  Truttcct, 


Bnliih  Muteum  (Nalur.-il  Hi>t<  ry>. 
Cranwell  Road,  Lond      S  W 


W.  H.  riOWER.  1 


BACTERIOLOGY. 

KING'S  COLLEGE.  LONDON. 

fcrlMSTKUCTIOJI 


The  Laboratory  it  open  daily  froiM  lai 
■ad  ORIGINAL  RESEARCH. 
Attendance  f.^^  r  one  month.  £1  51. 
&>eaal  Potl-Graduale  C<>un«,  Fridayt,  11  a.ia.  to  i 
Evening  Clau.  M  inlay,  7  p.ni.  to  »  p.m.,  £,t  u. 


Ereninj;  Clau  on  Fermentation,  Wcdattday.,  7  p  ni  to  9  p  ■•. 
For  Syfiabut  apply  to  the  SscaiTaav. 


TO  LECTURERS.— Lantern  Operator  (Bi- 

vaialaadTriunial)  it  open  to  EMGAGEMENI^   Reduced  T«m 

faff  CaaaBButive  l  iniji  n    flddtui  X,  Owmi, 

Hanover  Sueet,  Bifmiogliam. 


FOR  SALE.— A  Rich  and  Historic  Minera- 

kpical Cefccriw  nnataiBiBi  jeoa  ar»cmmt.-Arr*r,  M.  Himt. 
1^  Mooai,  R-rthertHUB. 

COLLECTIONSof  MINERALSTROCKSyfi  FOSSILS^ 

Specially  prepired  to  mMt  ReqalremeDtsofStodeBU,  L«ctnr«n,tt. 

And  lliuMraimic  the  various  ManoaU,  &c  .  x%  u»cd  at  CoHi^i^ 
SchocU,  &c.,  price  loj.        to  41  J.  and  upwards.    Special  Inuructia^  ittB 

Collectiuiih  fcr  Imvellers.  P^a^p«ctor&.  1  ermt>  on  a{>pLica,Cikra. 

MICROSCOPIC  SECTIONS  OF  ROCKS  A  MINERALS. 

The  Iat^c  -t  and  beM  Serie*  of  the  ov  j*!  iotcfeMinje  v«ri*ik%  froia  hundmis 
of  lgcaU:ie*,    AU  uqc  [>ocr,  si.  (xi  each,  p  »»l  U^.    List  ire«  oti  afi/iic^u^a 

Apparatus,  Cabineta,  and  Appliance!  for  MoMomt. 
and  for  Fidd  W«rk  of  every  description. 

C.\ TALOCCES  Afro  LtSTS  i-KEK  0\  ArrllCA  riO.V  TO 

MINERALOGIST  AND  GEOLOGIST, 

88  CHARLOTTE  ST.,  FITZKOV  Sv^UARIi,  LUNDON.  W. 
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WORKS  BY  J,  E,  GORE,  F,R.A.S. 

Jitft  l^blUbed,  Lame  Oo«n  8*0,  uriih  Stellar  TlwUHiniplM,  Clolh. 

THE  VISIBLE  UNIVERSE  :  Chapters  on  the 
Origin  and  Consinictiooof  the  Heavens.  B/J.  ELLARD 
GORE.'F.R.A  S. 

"The  V)<v)k  throughout  U  -if  tin-  gfr:i!r*t  v»]u^  atl  tb«  mor^  n  from  thr 
1  S -f'^u^hlv  imiMftial  atlit  I  >  t.  ih-  Mriirr  tn.iintaini.  Evcrvthms  ha« 
ttt  Uuc  Mri»:ht  icivea  toil — :i  h^iii  A  minti  wliich  it  i» difficult  fjr  (Ke  theoriit 
lt>  kr'(i."— . /<i/i>r. 

•'  Mr.  (i»e'>  ■  Viiible  Unii'eme  '  i<  otje  of  lh«  best  book«  of  the  »e»«)n. 

HiASiri^y'<iiiwtfw!!£l^  yiSSi  "SlSSi  '° 

"Thr  author'*  pniri  ws  asln  n 'ml  al  «ork«  .ire  well  known,  anl  lh« 
pr^^n:  c.iri  hardly  fail  lu  ife  %*<rlr.)jnr  \.  a»  ^ivin.^  an  inctrc\titii{  ex|>Unallon 
ari-.t '.ik^cuNMon  of  the  iHearics  which  hare  f>=en  r^Mlved  ani  supported  by 
m-n  nf  v.ienc«  rcgardiiig  the  conftruction  of  thi;  tu-  Kvrn\  and  the  extent  of 

t'le  vimMc  uniwne  .'^*  lo^lxl  Mcc^^tuiL  Kyp-Hheua  n  fully 

di«cOMcd,  «*  well  ■«  the  oljwiioiii.  which,  ai  has  already  bcra  fratnled  out 
in  tb«w  coiinniis,  art  faul  to      acceinaoce.   We  aniu  cooduaa  with 
•ancst  rcvotanwiidMion  10  our  readers  10  Mudy  the  book  Ibr  thcmteltrea.''— 

Receotiy  Pabllthcd,  wiib  jo  Mape,  SoiaU  ^lOt  S(.,  Qotlt. 

STAB  OBOUFS:   A  Stadent's  Guide  to  the 
By  J  ELLARD  GORE,  P.R.A.S. 


 ..^  j  of  the  princtp  il  coMtctlailoil*  vbiM*  tn  our  lattiudei  may 

1m laiiljr aCWiirf d  frotn  th-  th.rly  m»pt  and  accompanying;  text  cantaiiied 

ia  lUa  voik?*—  .V.i 

*•  For  parpoic  of  a  preiimiaary  «urvey  of  the  '  mtdnight  pomp '  of  the 
hcavcat,  nothing  could  be  better  ihaa  a  tat  «(  MuMMiOM  avifagiag 
ecaicely  twenty  xiuare  iiKbct  in  ana.  aad  iodadblg  imMh  duM  aaaBM  at 
•  nee  baklaalUied.''— jr«f«nAgr  XtvitttL 

**  A       caapaei  aid  lindy  giiMa  w  tfce  cwwWllali«i».*'-v<rtwiWM«. 

Nrarl>  Rra  'v.  ^rTialt  Cr  :.wn  iA  '^,  l-ri.       ■   '  f*  ,  Clnth 

AN    ASTRONOMICAL    GLOSSARY;  or. 

Dicti'  ii'.iy  Ml    Tcrrii-  in  A^:I(m'l^ny,    Wish  Tiblc^ 

of  Da  a  aud  Lixs  of  Uriuarkabic  and  Incercstiag  Celestial 
Objects.  BfJ.  BLLARO  GORE,  F.R.A.8. 

London  :  CKOSHV  LOCKWOOD  &  SON,  }  StUlown^  Hall  CM   ,  I.C 

WILLIAM  WESLEY  AND  SON,  aS  E»e> 

Sinel,  Strand.  Loodoo.  have  recently  liuied  No.  lao 
THE  NATURAL  HISTORY  AND  SCIENTIFIC 
BOOK  CIRCULAR.    INVERTEBRATA  i 

Graerat  Anatomy,  P^a^x iiit'>I'>i{y.  F.iunt  arid  MicrOKOpjr,  Pratoaia, 
Coelentcrata,  EchinoUcrntaia,  Venue>,  Arthrupoda  (Cruitacok  MothlKa. 
C  vcMogical  raaaai.    AppcnJis:  Tidtei  and  Ftaliwr.   (laso  warkt). 

ytii/  /■tihlishc-.i,  -cith  30 /,'<t/^  ,  r.>)  fl/ Si'iJ,  iSx. 

COMBAD  (T.  A.).  FOSSIL  SHELLS  of  the  Tertiary 
fwiaaiMM  of  Nanli  Aantka.  ilit-s.  BapaUkatioa  by  O.  U. 
Hamis.  Willi  lairaductiaa  and  Ifalac,  it^j. 

ROYAL  MICROSCOPICAL  SOCIETY  JOURNAL. 


half! 


HZBBICH-SCHAEFFER.  Systematiscbe  BearbeitunE  der 
SdinetteHian  too  luren.  6i6  hjUMUoloarad  pktoa  aad  j6  phia 
pbuca  ;  11  vais.,  ^  wm  bairaair.  gili  tap.  O^y^JCis. 

W.WESLEY  &  SON,  28  Essex  Street.  Strand,  LoDdan. 

Now  Ready.  U  vih,  !yo.  1,0  pp  ,  Price  tu.  net.  fy>i(agc  i^L 

AN  INTRODUCTION  TO  THE  STUDY  OF  THE 

DIATOMACEuffi. 

liy  F.  VV.  MILLS,  F.R.M.S,  with  a 

BIBLIOGRAPHY 

Bf  JULIBM  PEHY.  F.R.M.S. 
t  lUFFB  ft  SOM ,  J  St.  Biida  Sum.  B.C 
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Lens  Front,  7s.  6d.  each,  in  Metal  Case. 

Haifa  Do/en  sent  free  by  ReKiHlercd  Post,  anil  inMired  aieaintt  lost  or 
brrakaj^e,  to  any  country-  within  the  Putial  Union,  on  recei|>t  of  Remittance. 

NK(>KKi  ri  &  ZAMllRA  art  the  Inventors  and  Patcoieet,  uf  the  In- 
destructible Index,  u  len  which  principl*  all  Clinical  Thcrrooaielcn  of  the 
prcwnl  day  are  made   

N  E  G  R  E  T  Z  a  M  B  R  a , 

Si  ientific  lmitrt$mtni  MaAen  to  //.  ,V.  thr  i^uren  anJ  AVrrt/  Family^  OL 
stm-itiorits  Kciv  and  Grrtn'vich,  Britiih  ami  i'omgyt  i»irf€mmenis,  A'c. 

38  HOLBORN  VIADUCT. 

Branches-4S  CORNltlLl.,  and  laa  REGENT  STREET. 
Photographic  Studio— CRYSTAL  PALACE. 
Telephone  No.  (sB).    Teleiraphic  AddreM  :  "  Negrctti,  Loadon." 
tltnilr»UJ  Friit  l.int  «f  Hicr«$>.eptt,  ftaromiltn.  Thtrtttfrnfltti, 
i^c. ,  tent  frtt  hy  I' fit  to  mil f>artt  rf  tkt  H'»riJ. 
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VICTORIA  UNIVERSITY. 
UNIVSR8ZTY  COLLEGE.  LIVERPOOL. 

ARTS  AND  SCIKNCF.  Dl.PARTMENT. 

KulU  iirn^uKiiri  f.jr  VICrOkl A  tJ N' I V b K> I T V  ivi J  LONDON  UNI 
VtRSl  rv  UKliREKS  IN  ARIS  AND  SCH^NCE.  Stu<J«ut» iil«>  Pre 
I^^^J'if.^'"'  CamSrid«e  Hightr  1/>c»l.  Mid  oihtr  eumiBatian*. 

SPECIAL  CURRICULA  ARK  PROVIDED  FOR  STUDENTS 
I'REI  AKiNr.  F.iR  auSINKS^  Ltrs.  rO«  TfCHNOtOOlCAU 
cHKMisiKV.  FOR  BNGIMCEKIlfa  AND  FOR  ELECTRO- 

IKCHMCS. 

Physical,  KngiJMcring.  Ilioloiical,  *nd  L  hntiieal  LabanMriel.  Practic*! 
Laboratory  Wofk  for  Profcuional  and  uihrr  Stuileiu*. 

All  ClaMC* «|>in  to  .M.ilc  ml  F«  ualr  Siujcim  .>r  aadapwanU.  Sto- 
wBtt idwKfld  in  thetr  M\te«nth  year  ^-.ibjccc  rj  prelitnmary  rirtwilMlriiHI 

rKOFtSSOKS  ANlJ  I.F.CirKERS. 
Greek     ...         „   ...  Prof  KI  N  KAe  i  .  >f.A 
Latin      ...   _         ...  I'pjf.  >  1  K<         M.A  ,  LL.D. 

French    ...   ...  Man*.  A.  E  l.AMAKT. 

Tauionic  Lhkiukm      KUNO  MEVKK.  Ph.O..  M.A. 

luUan    ...   CHEVALIER  t.  jN!>INI.  D.C.L. 

F.njli^h  Literature  anJin   r  r.  >  i  .  i    u  \i  > 

K:.ih>H  Iju^Kuaje  ...1^"'^  RALI.luH,  M.A. 

J.njli^h  Hivtory   J't  .f.  MAl  K-AV.  .M.A. 

)-hi)„v>^l,y   IW.  M'CUNN.  M.A. 

Ar.  of  I  .iucation   Ke».  W.  M.  WoOUWARD.  B  A. 

*'f-Tm»^KHn'i'^}**°^  CONNER.  M.A. 
U»   „.  „.  PnT.  JENKS.  M.A. 

Matlitmaiics  ._    ™    ...  Prof.  CAREV.  M.A. 

Phy.  c  Prof. .  .LIVER  I.ODOE,  LL.D.,  aSft,  F,R.S. 

Enitmtcriinj  ...    ...    ...  IW  HELE  SHAW.  U.tnu.C.K. 

Cbctni«ry     ...    I'njf  CAMPBELL  KRflWN.  D.Sc. 

Phykiolugy    —    _   ...  IW  KRAXCISC.OrCU,  M  A.,  li-Sc..  M.R.C.S. 

Biology    Prof.  tIEKDMAN,  D  Sc~  F.R..S.,  F.L.S. 

Bottny        ...  ...  ...  R.j.  HARVEVOIBSOK,  M.A,  F.L.S. 

Phytioiirapliy...   ...   ...  J.  f.  HOWARD  D.Sc. 

.\n  Kntriince  l.vamiaation  f  ir  int^ri'lnu'  ^?iidcnr*  in  their  : i h  yclff  wiU  be 
held  .J  1  -•^cj.t'^r.it^^r  1  .tuil  ^.  t".iii  ii  :.itr-  I  ir  Ihi-  Iv  ».ii:tin.i!t  .hO  lo  IMmI  in 
their  tiA  i.rN  lu  the  l*Mnci|Ul  not  later  tban  .SKKI  KMltbK  i\. 

SESSION  r  mrncncm  OCTOBER  X  RcgittialioQ  •!  Snd«M«  ti  10  I 
and  .'  t ,  .1  p.m.,  on  i  huiidny  md  VndaTt  S*plMib«  tt  nad  fftttadSuar* 

tlay.  Sejiiembcr  jo,  frooi  lo  }o  to  I  p.m. 
Evciwig  CUuet  commiriice  Ocfiher  4, 
Full  PnMiwctut  on  applkaiiun  1  >lhcCoLLBSE  RccisntA*. 


THE  GLASGOW  AND  WEST  OF 
SCOTLAND  TECHNICAL  COLLEGE. 

Tbn  DIPLOMA  OF  THE  COLLEGE  U  Ktanted  ia  the  fallowSnf  de- 
MmMnl»orEiieiNBBMM«and«llier8M«chetof  .^ri-LiLu  ami  CExaRAi. 


CiWl  EnglnoerinK. 

Mechanical  Eti<iiirrriin. 
Naval  Arc niicct lire. 
Electrical  iCngiorcring. 
Architeciuie. 


CSemicil  tlii^ineeriag. 
Meialliir^y. 
Mining  b:ii:iiieeria(. 
A2r4<:ullure. 
Chcnitlry. 


'   I'-Ji    fciai_  _j'^**ij4tj  ^  t 

ilcodar,  Proipectu*.  and  seacral  inlorniauoti  to 
J.  E.  LLUVO,  M.A.,S«a«CMyaBdR4 


rinif>>iaaoi  tne  i.ora«  01  inr  MBuaiiice  el  Manoi 
ndayi,  Wndiwidnwt  and  FridBKMin-to..  bcsiaair:,: 
>BER    aad  codnc  FKIlMV,  OCTOBER  17  U 
M  Aee 


SWINEY  LECTURES  ON  GEOLOGY, 

  IN  C0NNEC1*10N  WITH  THE 

BRITISH  MUSEUM  (NATURAL 

HISTORY). 

Prof.  H.  AI.I.r.YNi:  NIC.40I.S0N.  .\1  !>.,  IJ.S-.;  y.G.S..  willdeUte 
a  Courtr  .>f  r»<:'vr  l^jLiurrinn  '  The  liearixiji  ofGojI  y^  00  the  DiUrilM. 
tion  of  AtiiniaS  .iii  l  PJaijts,"  in  the  Lecture  I  hcatrc  of  itte  South  KcRHaf* 
ton  Mutenii.  i  hy  t^rinif>>iaa of  the  Lord«  of  the  CoBuniiice  of  Coanc^ 
Educati<)nl  on  Murid 
MONDAY.  OCrOE 
mi«<iwi  to  lb«  CoarM  I  . 

By  Older  nfilicTkaMcM. 

^  , . .  W.  H.  FLOWER.  Director. 

BniiA  VrnmanmL  (Naiuial  HirtoirX 
OwnMll  Raad,  London.  S.W. 

\  u:  i  i        r.M\  i:K.MT\'. 
UNIVERSITY  COLLEGE.  LIVERPOOL. 

DBPARTMBMT  OF  EXGINEERIMG. 

SESSION  13.^3 '>4  uuinmeiicr.i  OCTOBER  a. 
Cooiphtl  Coiinoa  of  InHliucti.m  .are  arranged  ill — 
(t)  CIVIL  ENGINEERING, 
(a)  MECHANICAL  ENGINEERING. 
<j)  ELECTRICAL  ENCINERRINC. 
Thrie  Caur«e«  enahle  Students  to  qualify  for  UairMtiiy  DeRree*.  aai  f  » 
the  College  Cerii6cait:.  in  Eneinci. ring.   Thty  eaai|iri**,  in  addali-ie  1. 

Matbe 


Malhcmaiin  and  Pbyiio. 
Special  Cuurse<  of  Study,  rtteiiditiK  oMrtbrce  A«adcniic«l  yeart,  have 
been arnui(;cd  in  each  uf  the  above  DcpanoMMa. 
Average  fee  \K.t  Se»ioa, 

Studentt  ni jy  enrol  in  amr «[  cha  aapania  Cmmw*  of  LenimM.  or  in  any 
of  the  Labu^.lIorie^,  pronidM  itay  aM  qnafitad  to  talia  advaaiat*  «f 

iaalniciiOD  given. 

llw  LABoaATORiu  br  Pnedcal  InunialM  hi  Pimica.  CHumrav. 
TacHNicAL  CuaMisrav,  Mbtallvrcv.  and  Elictmcai.  Ehoiiibmnki. 

and  the  EvciNBIMINO  WoaKSMOl'  are  liberally  equipped  with  ih*  nM»t 
approved  Aiiparatiii. 

-SESSION  1SV13-94  COMMENCES  on  OCTOBER  3. 

Entrance  £ia-ainatiu.-i  Ictiin-- »«  I  (JhSD.W,  SEP  1' EMBER  afi. 

For  Calendar  (price  ii  by  Pott), containing  Detailed syllatMM«f«ncll 
Cetine,  Particuiar*  of  Feca,  SdMlar^btpa.        apply  lo 

JOHN  ybUNa,ll.A..  B.Se., 

Bnih  Smet,  GIa«cow. 

THE  Di7r ham  C O i- 1- GfcTo  r  a CIENCE, 
NEWCASTLE  UPON  TYNE. 

The  College  represents  the  1'  acultlc.i  uf  Scirncc  and  En(;iliect|ag  Ia  iIm 
UniMraily  of  Durham,  and  is  open  to  SttuJeols  of  either  *ea. 

!■  iddilioQ  to  the  Depannenu  of  Ptire  Science.  coniplaM  Coaaa*  <if  In* 
unietion  are  provided  in  Agriculture,  Engineeraig.  Naval  AlcUuctnia. 

;>nd  Miniiiic.    Th.  rr  are  alvi  De;>artiii<-nt>  gf  Literature.  ClatliW,  Wwonft 

.\|[A!t:ra  I— tn,;Liai;r^,  i  i.n^  Art,  .tc 
The  Seaiioa  commence*  SEPIEMHEK  i\,  1  -  jv 

Fall  ninralnM  will  ba  l«nd  in  llte  College  Citendar,  Price  ir.  Pro- 
■ptcauaa  win  ba  fefwnrdad  «■  niipMtnion,^a^ti^^^^^^^^  Secretary. 

"university  COLLEGE  OF  NORTH 
WALES,  BANGOR. 

ELECTRICAL  ENGINEERING. 

Prof.  A.  GRAY  w.ll  begin,  in  OCTOIlliR  iie<t,  a  .yiiematic  COURSE 
of  INSTRUCTION  in  Electrical  Meauiremeni  and  Practical  Electricity 
Th*  PbyHsal  Laboratory  ii  fully  «|uip|ied  with  a  C  imp  jiuid  Sienm  EogiiK. 
OHfiutHMk  Sacoodary  Batiary,  and  the  matt  approved  HMdam  Measuring 
laMramcDtt  for  all  Branches  of  Electrical  Engineering.  1.abafatory  Feet 
at  the  r.ttc  of /^t  li  j>er  I'cr.Ti  for  «ix  li'^urs  per  week.  C>>  ti)v>Mtiori  Tte 
for  .ill  C'jile^e      :',ijri->  (ur  il-.t  .Sti.ljii,  i,i 

Appiicaii^Mik  for  Calendar,  Prospectus,  and  fieaeral  informauoti  to  be  made 
)o 


ipecial  Knginecring  Lccinits  and  LabofaMry  work,  inMniciiaa  ia 
outtict,  PbyMct,  EtacMMacbaiait  aad  ChinriMn. 

The  Englneerins  Laborueriei,  and  alM  oi*  BhotMMClwIetl 

torie\  are  rqmpktely  equipped  with  modern  appllaMac 
The  College  PllJ^pccllt^, and  :i!>.jihc  Special  Engineering PrO'.pectns.  :i3 

be  vbt.i  :t.-'i  :  [i  JippSi:  .li^Mi  la  t'c:  Uti,:-  iKA»!. 

UNIVERSITY  COLLEGE.  LONDON. 

LECTURES  ON  ^^OOLiKiV. 

The  GENERAL  COURSE  t)F  LECTURES  ON  ZOOLOGY,  j 
Prof  WI  l.DON.  M.A.,  r.R-S.,  will  ct>auncact  on  WEDXESDAV 
OC'IOHKK  <,  at  1  p.m. 

A  Special  Coiir>eof  Six  I.«ciure«ori  •"  Tht  Stati'tiM  of  Animal  Vafij:k-." 
will  lie  given  on  Tuesdays  at  ;  p  m  ,  ..vr.iiBencing  NOVEMBER  :  ^ 
Syllabui  of  Ihete  Ledum  i«  being  prepared,  and  inay  be  ul>i«inc>l  ..: 
Ofiee  of  the  Colkgc  aboni  the  niddie  of  October. 

 J.  M.  HORSBURGH.  M.A..  SncwMir. 

UNIVERSITY  COLLEGE,  LONDON. 

Lectures  on  GEOLOGY,  by  Prof  T.  '  •-  liONNKY.  H.Se...  LLfc  • 

F.R.S. 

General  Courmbraia*  TUESDAY.  UC1ol:i;K  1  ..  at  Nooo. 
Siwciat  Couna  Ar  EoginatriaK  Students  OQ  .Monday,  at  1  p.ta.,  \ 
en  Monday,  October  ^ 

Preparatory  Clji-*es  fir  the  1'  S;.  ->t  t*!*  University  .^.f  l^jndoa  tJAit 
Othei  siiecial  pnrpn.e.  -m  M   :i  "n  ,  <  i.^f  ' f.'r  9,  .tt  .  p.ui 

For  further  PiiticuIars..M  ly  iM        i  M   )1<  >KSBURGM.  M.A..  $«■ 

BACTKRIi  iLDGV. 

KING'S  COLLEGE.  LONDON. 

Th*  Laboratory  is  open  d.iily  frum  i^a  ui  to  i  p  tn  for  I NSTR  L  tUC 
and  ORIGINAL  RESEARCH. 
Attendance  fur  one  month.  <r. 

Special  Post-Graduate  CoutM,  f  ridayi.  It  a.m.  to  1  |>.n.,  iCa  tt. 
Evening  Claia,  M<iaday,  7  |t.m.  MaMb.  £,1  ta, 
Eveniiig  Claaa  uo  Fcrmeatatioa,  Wedatiday*,  7  pwin.  10  9  p.a>. ,  ^1  M. 


For  Syllnlm* apply  to  the  Sei  «et«rv. 


PRACTICAL  PHYSICS. 
KING'S  COLLEGE.  LONDON. 

A  CourM  in  Practical  Physici  will  be  held  every  Wevlnei^iay  E«t-. 
during  the  Winter  and  Slimmer  Sculon,  eomnencingOCl'OBEk,  tl- 

The  Instruction  will  be  adapted  la  individual  icqatrvmeiiUi,  bd  J> 
Course  may  tje  evpe<  UIIy  brought  before  the  notioa  M  StadnaU  |nt.>TI 
for  the  London  K  Sl  .  h  vaminattons. 

For  Tcrmi  and  further  particulan  anpiy  to 

H.  9tW%i  JOKBS.  B.A» 

KING'S  COLLEQB,  LONDOnT 

CHEMICAL  DEPARTMENT. 

I'he  Analytical  Laboratories  under  the  direction  of  Prof.  THi>v^  '  . 
Demon»tTalur>,  mil  ropen  for  the  eniuiug  Session  on  MON^'^ 
OCTOBER         Ihe  Labaratary  it  open  daaJy. exceM  Saitir^av  b^'- 

till  5. 

The  Daaiell  Scholarsh:;\  ^^^^■'^  /40,  for  Oii|lanl  Rcacatdh  dcm 
Laboratory,  uill  He  awardcil  in  March,  i£<jt4. 
For  former  Particulars  a^jplv  t^>  the  m  ■  iiitA»;>-,  Kin;*- t_oi  'A 

INS  I  KL'CTIO.N  l.N  K.HJl)  A.N  ALVSKS      s  I  K 
M  K 1 )  I C 1  .\  E  L  A 1 !  O  R  .\  T I  t  R  U  S 

KING  S  COLLEGE,  LONDON. 

Dirr  1  r:  I  r  r.  WILLIAM  R.  SMITH.  M.D  .  I>.Sr,.  F  I  . 
Uciujnsuatot :  G.  N.  HUNILY,  .\i>x-.R.i:.S.:,L^.:. 
A  S]>ecial  Course  in  Food  .\naly*i*  for  tliv>se  dc%irous  of  i-^;  f 
P.it>lic  Analysts  has  been  afraagcd  in  the  ai/ovc  Laboratories.  ^ 
For  faU  imrticalar* apply  10  J.  W.  CUNN INCHA 
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.X.   THOMAS  S  HOSPITAL  MEDICAL 
SC)lOOL, 


lAXtaet  bmim;* XMBNT.  london,  s.c. 

Th*   WlimtK  SBSSlOTt  af  il9]-94  *<"   op«n  TUESDAY, 

CTOBBR    1,  when  tHe  Prit«  will  bs  diiiribiKod  HI  }  p.m.  by  the 

isht  Hon.  l.OR[>  I  HkING,  K  C  B. 

TWO    ENTRANCE   SCIENCE   SCHOL.\RSHlPS  of 
4e  rMpMtmly.  oi>eo  to  fusi-rcv  Siudcmi,  will  be  offend  for  cob- 
ttltton .     Th«  KnaininAiion  trill  b«  held  on  September  17,  al,  and  19, 
ad  th«  tubjectt  arill  b«  Chemitirv  and  Phyticf,  with  cither  Phytiologr, 
^otAny.  or  Zool^i^y,  at  tK«  uf>liun  of  Candidaieft. 
Schol»r«hj|>»  am!  Moswv  Prit^iofiliE  «if  £!n>»r»  a«iii1f.l  .\l  the 

<^s^iOO*l  Ejtam^natinr.^,  a.  aUo  several  Mf^iljU 

Sp^OaI  Clauek  arc  HcM  I'll  nu,£^  nil!  the  year  fijr  the  Prelinii'iary  SueQitti^ 
nd  tot«nncJia(«  M.B.  Ea.i  'n'ixli'.ni- of  Ihi  I'n.vrr^ily  of  l^.n.l  mi. 
Al.  UoaftitAl  AppouMmeDt*  are  open  lu  StutlcsiU  wi{b.Mit  chan*. 
TtMr«MMrb«  mM  ill  «M»«WII  or  bv  iMialmeatt  Batttw  ka 
M4l«  MpumtelrlV  laeiafMWM  Rospilal  Practice,  and  <f«dal  MMOI** 
ments  are  made  forSlndcnti  ent*fin|[  in  (heir  tecoud  or  tubocqucot  tear*  ; 
alsu  for  Oeolal  SludnU  and  for  QualiAed  Practiuonert. 

A  Ragiater  >f  tppnmd  Ladiiim  U  kapl  hy  ika  Hadkal  Saovtwjr,  who 
almo  has  a  Liil  ol  local  Medical  ?WKrillg«OM. Chill Md  Otfewtwho 
rcc«iv«  StiMUata  islo  tiwir  hooM*. 

For  RravpaeiMMi  aad  all  pirttalwtmpply  M 

a  H.  MAKINS.  D«ui. 


THE  ELECTRICAL 


GENERAL  ENGINEERING  COLLEGE, 


UNIVERSITY  COLLEGE,  LONDON. 

The  Scuion  of  the  Faculty  uf  Mrdicine  will  cominencc  00  <  't  i  t  * I  U  a. 
Introductory  Leaure  at  4  pm.,  by  Mr.  HILTON  POLLAKU,  B.S., 
K  k  C-S. 

llie  F.iaminaiioM  Ibr  lha  BntiBiici  KaUtntioiii  will  CoouiMM  «■ 

ibMBICK  16. 

Scbolanhipa.  Eahibiiiow,  and  Miwol  th*  *■!■•  of  j(l«»aiw  avmidad 

tuuniallir. 

Id  Univcr»iiy  College  Htnpllal  abn'if  --"^  In-^wtiert?  and  35,000  Out- 
pat  lenii  are  treated  duriti^  tne  year.  IhiMv^ti  jppointmenK,  eighteen 
being  roaideut,  d^  Huuic  .dun(eaai  House  Phytician,  ObMattic  A»»i>tini, 
tint.,  mt%  MM  lip  by  cenMiitMe  dmUw  tba  ftar.  and  thaM^  aa  «mII  aa  all 
Clailiallipaaad  Pwiiiiihin.  aic  «paa  to  Scwiaatt  of  At  K«iflial  wuKoat 
extfftCM. 

Proapactmca.  wilk  fall  iafonnaiion  at  to  CUitca^  FriM.  Ae.«  awy  bt 
abtaioad  <M»  thr  Callate,  Gowar  Siract.  W.C 

V.  K  H.  HORSLKV.  M.Bw.  B  S-.  F.II.S..  Daaa. 
r.  M.  HOiUBU(tCH«  M.A..  ' 


tnter,  Sepi 


rmtie/  It.  1  , 


SCHOOL  OP  SCIENCE. 

PENVWSRK  IIOUSF.  J  and  4.  PENYWERN  ROAD, 

EARL'S  COURT.  S.W. 
rairnirai^a  W.  db  TVN2BLMAN1I,  B.86..  M,1.B.B 

Saslo»-lN^rKl■cTOH-C.  CAPITO.  M.I.B.E.,  H.I.M.B. 
l.ahocatarie*,  Dynanin  Koom.  Slean  EaflM,  EilglMeriac  WiMMlap 
with  Machine  I'oolt,  P^llern  Shop,  Ac. 

The  Colk«  proridn  a  Tf.»inine  for  Elcjtrical,  Mcrhi.tii  »I.  C"iiril,  and 
Mining  Kngitieen.  for  Scit^nce  SiuJcnis  in  Mathemiiio,  I'byucia  ChO' 
iniitry,  Bioluify.  ('>eolocy,  and  Min:ral<>f y,  and  Prrlnniiiary  Tfaiaiaf  fct 
Stadeult  entering  Cooper**  HtU  at»d  the  Central  InAUtuttoti. 

The  DURHAM  COLLEGE ~of  SCIENCE, 

NEWCASTLE-UPON-TYNE. 

I'he  Counot  iiiritc  Applicatioiu  (or  tha  LiiCrURKSHIl'  io  FRENCH 
and  ITALIAN.  Die  Stipcad aitaChad  10  ihcptm  iiiCiSOi. 
Applicaiiont  and  TeatiiBgaUla  «nt  bo  taoi  w  ikt  luidaragMd  aot  laiir 

diu  txrroBcR  9,  iio^ 

  H.  F.  STOCKDALE.  Saeialaiy. 

The  GBORGE~HBNKY  LEWES^Tlf- 

DBNTSHIP  iriK  tecaaa  VacaM  on  JANUARY  i.  >c«4  Applies- 
MM  AouM  ba  nada  la  Prnf.  K.  Foanm,  Now  tfuaaaoa,  Caoibridsai 
mlaMrihaa  DECBMBKR  I   

FOR  SALE.— A  Rich  and  Historic  Minera- 

logical  C  Jlec'ton  contaiiiiog  yxta  Spccimcru — At>t>l)%  R.  M.  HiRST 
TteHtalaU  R  'iherham. 


VICTORIA  UNIVERSITY. 
THE  YORKSHIRE  COLLEGE,  LEEDS. 

The  Sialy-thifd  Scttion  cf  the  Mcdioit  DcpartatcBl  open*  OCTOBER  a. 
The  Twenifi;th  Sewion  of  the  Da|iatt.MM  af  Sctltl.  TcdlBjIegV. aad 
Artt  begin*  OCTOBER  3. 

The  Ctaasex  preiar.j  f  .r  fv  f.- •«in:i<,  Commerce  snd  I'r.ivimity  Pfgreei 
in  Art«,  Science,  ajtJ  SI.-  Ii  t  c  1  '  Physic*!,  Chemica',  Hi  ■  0^1  h -njin- 
aafiaa,  aad  Leather  Induitriet  l,aboratoriet,  and  the  Weavinc  Sheda, 
Diabaaa%  aari  Pniniat  Roaais  will  b«  •■vm  dailr  far  PiMiieftl  woifc 

Tlw  Maates  Fra^acnua*  nay  ba  hidlnM  fMB  cha  Mni«raAii  :— 

(1)  For  RecuUr  Oay  .Sitidcatl. 
<  1 )  For  ( tccaiitmal  and  Evcoia) 
{3)  CUjt»e«in  Agticultuf^, 
(4)  For  Medical  StuJeni-,. 

A  Hall  of  Residence  for  College  Studeno  hat  been  eilabUihed. 


I.F.CTURK  S!:.\SOX,  tSov-oi 
MB.  f     AKifLi  WILSON  S 

SCOTOG  R  A  P  H  OSCO  P  E . 

Achaapand  ilmpie  inventiun  lot  cu.>l>ling  lje<liirTt>  lu  dein.in^lrate  with 
otiliuary  chalkft  in  a  daiketird  room. 
Price  I7».  'jrf. 

Sole  Makers- Mettrt.  NKW  I  ON  &  CO..  J  F]«at  SWWI.  LOOdolIu 
"  It  really  iuppliet  «  want  whi.th  many  leCUnaM  ai«it  hawfcit  wbco ia 
a  laaaa  dadtaacd  f-it  Oia  laoufn."—  Titntg. 
"Tbi«  Ihi  InfiaiaaaiiitMiitian  aboald  pro«*  of  great  larviet  to  taaiuaia 

wiM  ilhiMraic  iSetr  Icelitfa  with  ditaolviof  viaan."— Z>«//jr  .Vruit. 

"  I'hi*  intrenlion  of  the  Stotng'apS'ncope  will  proliab.y  be  <,t  1  auMtaiMtl 
ute  to  lecturer^,  a^  it  will  make  the  c  >r<il}ination  of  lantern  and  Uacabjaid 
Ullt^trali<>n  p«5ti.tb!e  " — OrfcrJ  Vnrttrtity  E  rtrnsien  ii.tzeltt. 


TECHNICAL  AND  UNIVERSITY 

EXTENSION  COLLEGE,  EXETER. 

APPLICATI<  INS  ate  invited  for  the  fullovtag  APFOINT.MENTS  .— 
Lecturer  in  Mathemalifi  and  Applied  SdOHa* 

Lecitircrin  Mtxlfm  Language*. 
Teacher  of  Bt»k  keeping. 
Teacher  of  Shcrthand. 

Tcaf*i*-r  "f  I'lumbing. 
Tcit'-h'-r  ■  t  ^V'i?od<arring. 

Panicdlari  may  be  aiccrla;ncd  by  the  Principal  of  the  College,  A.  W 
CUVIX^-  Ev].,  .M  A  ,  at  the  Muteum,  Queen  Street,  Kneier. 

AD  Itii^utTie*  tt.titi  be  inaJe  by  Letter,  and  iiiutt  be  accontpanied  by  a 
(talciitent  of  Experience,  Age,  Uegrae*.  Certittcataa,  mini  by  a  Ctl|iy  of  ooa 
Testimixiial  of  Pert  mil  Chaiacto.  The  Principal  will  caaUMUUCatt  1*I|]| 
ley  Appltcaulii  with  wbocu  An  imcivttw  U  deuretl. 

Affiicadoat  rnuai  ba  aaac  in  bafaia  THURSDAY,  Ika  ol«  Intt. 

(By  Order)  CBO.  R.  SHORTO,  Town  Claik. 


WILLIAMS  &  NORGATE'S 
RECENT   SCIENTIFIC  BOOKS. 
INTRODUCTIO    ToThE  ELEMENTS 
OiFFERENnAL  INTEGRAL  CALCULUS, 

Fron  tlwG«nauiofihalai«AXEL  MARNACK,  PfolatMrtif  Matttaautiea 

a<  the  Pjlytechnlbllm,  Ofctdcn.    RiyaKiMi  ClMh,  lui.  hi 

"  l^ii;  tkank*  of  the  laatbaiwatiral  world  are  dtte  tO  Mr.  Calhcart  (or  tha 
care  and  trouble  he  haa  lakaa  on  thit  valuable  piece  of  vorlt."— Mr.  K.  ti. 
GkMHNiLL,  in  NATvat. 

**Stadiartipi«|k>iiii^Air  csaatinaiiona  in  Englaod  .  .  mayofkeo  cw 
tak  it  wiib  aoaaiiuga  w  omci  of  di  'Ti  i  t  i  v  or  obtoMif .*-^Akr««)ii«t. 


Juat  Publiihed. 

DESCRIPTIVE  BI06RAPHY  COLUMNS 

To  Clauify  and  Arrange  Groups  of  Btographicsl  ^  :irti  S;nf*nr.tl 
Functiotul,  with  their  Environing  Agent*.  In'T^.i-iii  .  '  *tji.  .  S;i[i.  r. 
ontaaic,  to  Jelcribe  or  define  Human  Ltfe.  By  NA3AkV  ANii  JIV.VN'ijI. 
REaOVMONEY.    Post  4to,  Sewed,  ir. 

WILLIAMS  &  NORGATE,  Lontlon  atid  Etlinburgh. 


THE  SANITARY  INSTITUTE. 

LECTURES  AND  UKM(       1  u  \TIONS  FOR  SANITARY 

OFFICEK.S. 

1  he  Sir  eenth  LiinJoo  Courae  of  Locturaa  will  be  bdd  at  ibe  Parka* 
Mu<...rT.  .M  argaret  Street.  W  ,  on  lUESOAVS aftd  FRIDAYS M  •  ».BI-, 
commenctng  SEPI'EMbbK 
rd  PaMiealan  «f  the  Lacnm  eaa  ba  rtiaiaod  M  tba  (MKeia  «f  tha 
lSliaat,1ir. 


Now  Ready,  Cloth,  Biro,  ijo  pp  ,  Price  i^r.  IMI,  I'ostage  4(4. 

AN  INTRODUCTION  TO  THE  sTL  DV  i  F  TJTE 

DIATOMACE^t 

Hy  F.  W.  .MILLS.  F.R.M.S.,  wilh  a 

BIBLIOGRAPHY 

By  JULIEN  DEHY,  F.R.M.$. 
:  lUFFB  *  SON,  s  Sc.  Brida  Stiaat,  B.C 


Digitized  by  Google 
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J.  &  A.  CHURCHILL,  PUBLISHERS. 

THE    MICROTOMIST'S   VADE  MECUHi 

A  Eudbook  of  the  Ml  1'.  ill'  i  f  Microscopic  Auatoay. 
By  ARTHUR    BOLLES  LEE. 
Tbiid  Edition,  Ihoroaehly  Revisnl  and  Entai^,  witb  tmeh  new  natter.   Svo,  \\t. 

V  AL1::M  IN'S  OUALITA  ]  I\  E  ANALYSIS,    indited  by  Dr.  W.  R.  IIodgkin 

S  >N,  I'.k  .S.  K.    Eiytiih  EHition.  Revinrd  ami  Enlnrjjcd.    S/.  6,/. 

HANDBOOK  OF  HYGIENE  AND  SANITARY  SCIENCE.    By  G.  Wilson. 

M.D.,  n.  P  H.,  r.  R  S.  E.    Seventh  E  litiun.  greatly  EnIarK«r(l  an<l  far  the  mint  part  Rewritten.    Crown  8ro.  6j'. 

PHYSICAL  EDUCATION.    By  Fkkd.  Tkev;  s,  Sur-con  to  tlie  London  Hospital 

cVw/i-fi/j  —  Excrci-e,  K.ttigue,  Training,  Walking,  Kiinning,  [umpin{».  SUinii',  Kulini;,  Sw : mruuig,  Eencin?,  H jxinij,  BoaUdc, 
Cycling,  Oymnastics,  fi^mc^,  &c.    Roy.il  Svo.    2/.  f>d. 

ELEMENTS  OF  HUMAN  PHYSIOLOGY.    By  E.  H.  S taki.ixg,  M.D.  Lond. 

Lecturer  on  Phvsioloijy  M.  Guy's  Hospital.    With  loo  lllii>tmtion'.    Fcap.  8»o.    6i.  6./. 

A  GUIDE  TO  THE  SCIENCE  OF  PHOTOMICROGRAPHY.    By  Edw.\ri> 

C.  KOU.Si'IELI>,  L.K  CP.    .Sccon<l  Fvlition,  with  Ij  Wooiicui<i  ana  Gla»%j.riul  i  fuuUi,.iei;c.    8vi>.  6). 

S:venth    Eeiilinn.    in  which  the  fimt  hevcu  Ciiaplers  iiavc  been  entirely  Rewritten,  antl  ths  Text  ihroiighiut  Reon-s'rsid  e 
I  n:  ugeil,  and  Revised,  with  looo  Illustrations,  lioo  pages  Svo,  Cloth,  idi.  ;  llalf-cnlf,  JO;. 

CARPENTER  ON  THE  MICROSCOPE  AND  ITS  REVELATIONS. 

Edited  by  the  Rev.  W.  H.  DALLINGBR,  LL.D.,  F.R.S. 

THE  QUARTERLY  JOURNAL  OF  MIGROSGOPIGAL  SCIENCE 

Edited  by  E.  RAV  LANKKSTKR,  M.A.,  LL.L)..  F.K.S,  ;  wiih  the  cij-opcr»iion  of  ADAM  SEDGWICK,  M.A.,  F.R.S.; 
A.  MILNES  MARSHALL,  M.A.,  D.Sc.,  M.D.,  F.R.S.  ;  and  W.  F.  K.  WKLUON,  M.A,,  F.R.S. 

CotOttat  «f  Nit.  I  j8  {SefUmitr\t  vrilk  Ettvtm  Piattt,  Prict  tor.  :<-> 
StudiM  on  tbe  ComptntiTC  Aoatony  of  SpoiiRM.  By  AftTMVk  DlMDV,  D.S&t  Fellow  of  Queen's  Colte^,  and  D«iiMostn:er 

vbA  AfriiUM  Lectoter  In  Bioiocf  in  the  Uninvrsity  of  Melbounw. 
Sone  Points  in  liie  Origin  of  the  ReprodiietiTe  Elementt  in  A  pus  snd  BraachifMU.    By  J,  E.  S.  Mooti,  A.R.C.S.    Fnm  (Ik 

Iluslejr  Research  Laboratory,  Royal  College  of  Science,  London. 
Notcaonthe  I'cripatos  of  l)ominic».    By  E.  C.  PolI-ARFj,  H  Sc.  Lond. 

Studies  on  the  PratocboindAta.   By  AnTnuB  Wu.lky,  U.Sc.  Lond..  Colnmbia  College,  New  Yorir. 


I  ■      I.  V  !'■■■'  .-'1  :  "■■    I!'      -.li.-n.,  ni.U!-.    •'  I  ■■m  in  two  and  tlitec  C':l.>"r<.  .jo  . 

A    TREATISE     ON     HUMAN  ANATOMY. 

EDITED  BY   HENRY  MORRIS,  M.A.,  M.B.LOND.,  F.R.C.S. 

ThtffUtmittg  wtll- known  Ttatktrs  tf  Anatomy  art  Ikt  CcHtribulors  »f  Ikt  Artielet:— 

The  Boaca   J.  Bland  Snlton.  r  The  Eye   ^,      ...    Mnrcw  Caoa. 

Tlie  Anicnlations     ...      ...      ,   Henry  M<  rrU.     The  Ear.  Noae,  and  Tottgne— The  Hioni  ...    A.  Hensmii. 

The  Muscles  J.  N.  C.  IMvin-Cullcy.      The  Di^eative  Organs   Fredericlc  Tfc«a. 

Tile  Vessels  and  Lymphniica    W.  J.  Walsham.     The  Urinary  and  Generative  Organs  ...         Wai.  Andewc 

The  NeivoBS  Syitem   H.  St.  John  Brooks,  M.n.  |  Topographical  and  Surgical  Anatony...    W.  R.  A.  Ja«olnnc 


Seeotrf  T»nglish  Edition,  with  $9*  Illnslralion*,  Royal  8vo,  %is. 

WAGNERS  MANUAL  OF  CHEMICAL  TECHNOLOGY. 

Tramlatcd  and  Edited  by  WlLi  i.lM  r  ,',  J   AV  ^   /  A*..S..  /W  I'rci.  C.S..  J'r.  f.  Intt.  E.E,^ 

From  th«  Thirteenth  Enlarzeit  German  F  I: ■ .   .  i   '■  :\    l,y  I IK    KF.RUI.VANT)  KISCHEK 

St?v."Ti?h  F'liii.^n,  Uevisoil  and  'jjrcatly  Riilargci!,  Tt»M  Vols.,  Kov-i?  Sr.-i,  witli  I"!  :  ■  -  i    m  ,.   i  -oo  I'a-l^,  ijr. 

Cooley's  Cyclopaedia  of  Practical  Receipts 

Ani  C>UaterAl  Informition  in  the  Arts,  Manufactures,  Prorossiotii9»  and  Trades,  includirtg  Medicine,  PharmsQ 

HygieiM^  and  Domestic  Economy ; 

Designed  as  a  Cdmprth^mivc  Sipp.'e/iunt  fo  the  Pkannacopicia,  and  G^funU  Book  of  Reference  /or  tie 
Afitfiitfiutunr,  TiaJtsiiian,  Amateur,  and  //fads  of  /•'amilks. 
Edited  liV  W    NO;<TIL  CimK ,  F. C. S  .  a  siMcd  bv  .Mr.  CIIAS.  WHITEIILAD.  l"./.S,Mr.  A.  W.  tiKRRAU: 

Pliaxmacia  to  University  Cullcce  Hospital,  l^r.  G.  .McGOW.V.N,  Mesirn.  W.  K..  TOMI'KIN'S,  U.Sc,  E.  I".  TERM  AN, 
C.  F.  B.^KER,  B.Sc.,  of  Univenily  College,  Mr.  J.  T.  NORMAX,  and  other  Scientific  Contrilwton. 

LON DON  :  1 1,  NEW  BURLINGTON  STREET, 


Digiii^uu  L>y  Google 
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IMPORTANT  BOOKS 

ON  SALE  BY 

IffACMILLAN  &  BOW'ES, 


TRANSACTIONSOFTHE  ROYAL  SOCIETY.  Com 

pl,l.-  fr.Ki>         i-v  |S?  >  l.j  iflr«  in  .<j  V  li.  itr^ngtjr  bouiMti  1875  to 

I  8?9  in  -'i  V.,l»  ,  (  lo;h.  »i  Ksijfii     I-i  jll  75  Vu'»-       5»  HI*. 
An  criiir^ly  iHjutiJ  Si  t  if -1(4  inpiirt4f)(  Y^r\  xi  of  ihr^  Tt.niviclion». 

I>ROCEEDINGS  OF  THE  ROYAL  SOCIETY.  A 


.1 


■^ur  an!  work 


TRANSACTIONS  OF  THE  CAMBRIDGE  PHILO- 
S  >1'MK  \>    Si  CIRTV.    Vol.  t.  to  Vat.  XV.,  Part  j,  m  iMuml. 


PROCEEDINGS  OF  THE  CAMBRIDGE  PHILO 
SOPHIC>L  %H  CIBTV.  «on  V«t.  t,  to  V«l.  VU.  Part6  (t*4}-9a)' 
6  V«b.  m  CI  ih  ihc  mm  as  i«Hi«|.  4«  jr. 
A  Canipki*  iiei  of  ihi-t  Work,  of  wMch  tM  cariirVoluMt  Mr«  out  of  print 

MONTHLY  NOTICES  OF  THE  ROYAL  ASTRO- 

NOMIril  -Oi  ItTV.  (r.;.m  Vol    1  10  Vol  t;(iai7  o.fX    11 -iniiJ  Into 

;^  VollIIJI-X    t'lolil  Willi  U'  tUt  t.''t;c-t  .^V- 

A  vrr>'  i  "  'I  '  'J'V   I  ihn.  iin|x>Tt«n|  W4:rk,  i  □  nj  If     to  the  prtMini  1  int. 

MEMOIRS  OF  THE   ROYAL  ASTRONOMICAL 

'  I   I  V,  \  o'.    r  1.1  0   ri.  17.  ig.  a4l<l49,  Pktt  ((|t»'IU>,    5  V'.|». 

COMPTES  RENDUS.    V-K  4  to  ^,  «4  to  33,  42,  4.;. 

4;i,>>''7.     :ii  .1  ^1 1 .  -  r    /.   11  Vuit,ioHaifCaUlilie>ciiasiuiw(t(a 

lew  NuniVr*  iri  fc-iiiL :    i,  10  r,f, 

EDINBURGH  ROYAL  SOCIETY  PROCEEDINGS. 

Vol*.  J  to  »<>  (•■•'jJ  i>^*-    7  VuK.  I  I'jih.  ih»       in  Kari«    ;£<j  tu*. 

JOURNAL  DE  MATHEMA TIQUES  pniw  et  app^ue^ 

PROCEEDINGS    OF   THE    LONDON  MATHE- 
MAI  i(  .AL  SOCIBTY,  ftwn  V«l.  t  to  Vgl.  a}  <lM}i>j)b  b  Cloth. 

.£18 

THE    MATHEMATICAL    MONTHLY,    «diiei!  hy 

A  completr  L.Ji.y  , 

MATHEMATICAL  QUESTIONS,  with  their  Soluiions 

fr.lli  the         /,  t/;.-v.i.'  !  n-er     >  Jtlod  l.y  W.  J.  C.  HlUJEB.  Vo!». 

t  I'J  3^  ftr'  «  !  I  in  l*~'i^       .T»  t-^iU^'J      Xlj  17X 
h  Qoxay    I  :  '..'-i    I-  'jrk. 

THE  EDUCATIONAL  TI MES,  from  Vol.  4  to  Vol.  .,3 
(iSy}^  )■    llauod  inio      ^  ^U  Cloih,  :ii>il  1  V«b.  in  NiimVrs  Ut  rt-.ir 

ContfU'ii-  S,-  s  jire  very  hari  to  u'ii,atn.  Ir  ton  .liikv  the  v-.Viiljl.:  Mj'li.-- 
m.-ilir'nl  OvK--.  t,,n«  and  Soluir-ins  nf  t  lie  l-r.*v  ioii^  tiitry.  i  hii  Set  ctilnin^ 
thetl:if^n  .^Iv.  -ii"l  ^n-,.'>  r*  f  r  a  ttiii'.Ii  lon.cer  p^riful,  :ii  the  rejvr.rt  ^nl  ni>: 
I  rii:  r     ,  •f  U"lt<l  I  ^, 

MESSENGfcR    OF    MATHEMATICS,  The  Oxfotd, 
CiabrMg*  md  OabUn.  sV"li>.  Clech.   iWa-^i.  ^4«(. 
A  &apl«i«  Copy. 

HESSBNGKR    OP  MATHEMATICS  Stries), 
Vob.  I.  (lAr*)  to  v»t.  w{te9jx  >•  Volt.  ciMb.  jCu  fiA 

CAMBRIDGE  MATHEMATICAL  JOURNAL,  edited 
In  t>.      Gaidar  anJ  R-  Lbklib  » ttis.  4  Volt.  ChtK.  i9j9'4S. 

CAMBRIDGE  AND  DUBLIN  MATHEMATICAL 

JOURVAL,    Eriittrt  by  .«i«t  W  ii  iuM  Tium.i'.. <  1  |..:,;:i>  Kk-,un,p  ,1  i4 
ASTRONOMICAL  AND  METEOROLOGICAL  OB- 

SUKVMKJN-  AT  I  m;  kAIMJI.lUK  Oi:S  ►  KVA  1 1  iK  V, 
lAKoKI)  K4ited  t>y  .M.  J.  JoHH»t>»,  B,  Main,  »ud  h.  J.  s  tiLvi"- 
V,il-.  I  tL<  44.  and  CMafvaeM  aian,  a  V«b.  Ti)4Clhar46  Vak.  Cloth, 

QUARTERLY  JOURNAL  OP  PURE  AN  D  APPLIED 

KATHF.MATICS.    VAXni      J.  f.  Svi-vesTKa.  G.  G.  STOidi.  A. 

CAif|.£Y^        M    Tl  M.l  i.^i  (tKir-.rir*:,  ^ml  Mtficr,-..     \'ol».  I  Ij       tr  C  ' 

TAYLOR  S  SCIENTIFIC  MEMOIRS.  5elec!e<l  fifm  ili<r 

Tran-acliiO-  "I  I''  iii.;i.  .^'..T'tniir.s  u(  S'.inifc         l.cjjur,!     .-iMi'. , 
tdl<^4  *>r  KiLfHny   kAvruK.     Iir^l  Striei,   j   Vob    Uktt  C«l(. 
^r>i^i.  Natural  Hi>*onr  aod  Nainmt  PliUoiaipby.   t  Pant 

iff- 

Al^pkne Copy   f  I  nii^i'  iTport.inl  W.jrk. 

efi/t  <y  *if  /.ato/  Calahgtit  (AV.  245)      meitlhntii  in  iast 


SCiENGE  INSTRUMENTS. 


An  lllkis^iraicJ,  i'lked,  and  Oescnpitve  Citt.ilo};ue  of  the  Inslni- 
Bents  of  Science  which  are  used  id  teaching  and  demoiutnUint 
eveiy  bnocb  of  Phjnital  Soeiwck  m  w»U  w  of  the  InatntnwnU 
wUdt  are  wed  tn  OrlgliMl  Refeaich  and  te  tli«  applfcatioat  of 

Science  to  Technical  Industries  and  Pursuitt. 

PRICE  TO  NON-CUSTOM  HKS.  2«.  M.  POST  FREE. 


BRADY  &  MARTIN, 

MORTRmBBBLANO  BOAO  »  29  lOSLBT  8TBBBT, 

Newcastle-on-Tyna. 

rAKTNERS— 

M.  U.  UARTIN.  C.  E.  STUART,  B.Sfc.  H.  SPARGO,  ASc.  t.lJC. 


Inttnunaiit  OompMiy.  Oambridge. 

Addreatatl  eoBAttolMttoDa  "  laMranMiCoBpavv, 

Canbridse." 

Price  List  of  Scientific  Instruments,  sent  post  free. 
Itluttrated  Descriptive  List  sent  on  receipt  of  it,  Ai). 

TtoCaabridgR  s<  imtif-.c  instrument  Coflnpaap, 
St.  Tibb's  Row,  Cambridge. 


AN  EXAMINATION 


.  OP 


WEISMANNISM. 

BY 

G.  J.  ROMANES*  F.R.6. 

Pp.  221,  with  Portrait  of  Professor  Wei&mann, 
Price  Six  Shillinu^, 
LONGMANS  ft  CO. 


.Vrtt'  PuUuaiion.    Suf'iirit^f'i  lijiti^u. 

Whole  KtXhli^ap,  Cloih,  About  40  pp..  Old  KuoUcap  Paper 
^the  SUibHcribcr'*  Nnn«  wtl)  ht:  I*rint«<l  on  hi*  or  hrr  ..-wn  Copy), 

F  O  U  R  N  E  T,    18  9  2. 

AN  ILLUSOKV  EVK  DISEASE. 

PROORF.SSIVK  (irV)  MYOPIA 
Caj«  No.  I — CulleH  fnun  Mr.  KoitKHT  HhuI'Knki.i.  CAsru, 

Onr.  l.iihngriphcd  Prciu:ripcion.    (  our  Wuud  Kngianintt. 
Cata  Me,  ».— Ciilkd  fr.im  Mr  NETTLHsmr. 

OiM  Lubogn^rikod  MoM<Mld»  Hoipital  Faro. 
Can  K«v  3.— Called  mm  If  r.  lowi  C«vi>ea. 

One  UtiMCTapbed  Uoorlialds  HocpSlal  Pona. 
Cam  No  4 — Culltd  from  Dr.  A,  Qi  akkv  Silokk. 

On<  L-ithugraplicd  Muurlieldt  Hospiial  Fan. 
Cat*  No.  s  — Culled  from  Mr.  Oii'iMiit  Laksum. 

One  l.ith'>£raphed  Mintfialda  Hoapilal Pom. 
CaaaNo.  s*ij  — Culled  fr.,m  Mr.  CaiTCHKrr. 

One  LilhOlir.^ph^d  Prescripiinn, 

KOUkNET  ON  CONVEKGFJ*T  SQUINT. 

Com  Ho.  6  —  Culled  from  Mr,  Nfttlf fhii. 

TwoLllhrSIi>|.liciI  &Ii.cificU>  ri.'SpilaJ  J^utn  s.    One  Wood EwgWim. 

FOURNET  ON  RETINOSCOPV. 
WANTED  A  TRIRUNAL. 

Printed  ukI  Sold  by 

A.     P  O  U  R  N  B  T, 
i»  UBNTINCK  ST,.  WBLBSCK  ST..  LONDOK.  W. 
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CONCHOLOGY. 

New  »ndin«ere«in|jSp«c<e«of  ReMnI  Shel'«  from  Borneo,  Philippine 
Ulandt,  Chiaa,  &c.,  &c. 

COLLSCTIONS  AHO  SPKCIMKNI  aOUCHT. 

COLLiCTIOMS     FOB    MUSEUMS    rXOM  TO  ^£300. 

BXCHANGM  MADB  rOR  SFKCIU  HOT  IN  STOCK. 


BLA8S-T0PPED  BOXES,  CARD  TRAYS,  &G. 

All  kiiiJi  of  GU«-Topped  Ejxes  *c.,  manufacluted  on  the  prcmiMt, 
Mid  iupplied  proiiiplly  «i  moderate  price*. 

Keciangular.  from  11.  yd.  perdoien. 
Circular,  from  if.  per  doren. 
Card  Trayn,  u.  g'oM  :  Clau  Tobet,  41.  (Tou- 
Prict  till ««  Af^lUatitn. 

HUGH  FULTON  (Conchologist). 
216  KING'S  ROAD.  LONDON.  S.W. 


SAMUEL  HENSON, 

LAPIDARY    MINERALOGIST.  &c. 

ESTAHLISHKD  1840. 

Prccnut  Slooo  Cm  and  Mounted  to  any  Oe^Kn  Al«ray<  on  hand. 
Good  Examples  of  ihe  ¥.irioui  Oeot,  fancy  Stooes,  and  Semi-preciou» 
Stoaei,  Cut  and  in  ih«  R  'unh.  .  ,     .   .       „    ,    „  ■ 

Beautiful  Carved  Qu?en»land  Opal*,  Labradonte,  Rock  (rytlal, 
Asaie,  4c..  &c.  -        ..  ... 

Choire  .Specimen*  of  New  MineraU  suitable  for  C  )llecior!<  and  Muieumt. 

n»c  Kine.i  Cjllcfflion  of  Mocha  Stoive»  ever  mad*  no*  on  V.ew 

Diaiomaceoui  tarlh,  llakoJadi,  Ja;>an.  Collcciioilt  and  Apparatus  for 
Student  or  Prospector. 

LESSONS  GIVEN. 

SAMUEL  HENSON, 

97  REGENT  STREET,  LONDON,  W. 


COLLECTIONS  OP  MINERALS, 
ROCKS,  OR  FOSSILS, 

For  fi*  U>«  of  Siodenu,  Sdenc*  TMchtr*.  Prospectors,  Ac.,  ai  d  le 
illuitrate  theleadinE  Text-books,  in  Boxes,  tritb  Trays. 

ftO  Spaelmana,  lOs.  61I. ;  lOO  4o.,  Bla. ;  BOO  do.,  AU: 

Stu  Pritt  Lilt  »J  Miiurmli,   R*ikt,  and    Strmlitrm^kuml  Striti 

»t  FtiiiU  Pttt  Frtt. 
ROCKSKCTIONSfor  the  MICROSCOPKfroin  ii. 6</. each, Post  Pree 
CataloouisO«atis. 

Cabinets,  glass-cappsu  boxes,  trays,  hammers.  Ac. 

always  in  Stock. 

THOMAS    D.  RUSSELL 

78   NEWGATE  STREET.  LONDON,  E.C. 


A  MAGNIFICENT  BINOCULAR  MICRO 
SCOPE.    By  Ross.    Equal  to  New. 

Conti'.tinK  of  i  npravel  H.no:iil»r  Sianl,  Draw  Tub;,  Two  Eire-plcce*. 
coar.«  and  line  aljuiiiaents  for  f^icutung,  (radualed  oncentric  Rotary 
Staue,  htvlnii  1  in^h  rectaniuUr  mjtion,  rack  and  screw  ni>vemenl*, 
Kradutied  SiiS  »ta<c  for  hold  >ni(  ilium  n«linj  poUriiinj  appira'u*.  Dit- 
phr:ti:m,  Plate.  Plane,  and  C  "i  :ave  Mirron,  Ai  l  Wenh.i  n  Binj.uUr 
Arran$':nient  :  fitted  in  eUKatit  brat<-bo«ind  caee.  The  foitowlnj  appiralus, 
lilted  in  Pulikhe*!  .Mah><-uy  Cate,  vii.  la'^e  Conlen.ln.;  L;n>  on  Stand 
E«pen«i»e  Micr  ►-Specirot  ope,  d  uble  N*«  p  e-e.  R  >si  ,'„  i  nprored 
Achro  natic  ConJonser*;  U  dioary  ditto  .  Wenhim  Illuminator;  PiUni'ing 
Apparatus  with  Revolving  S:len  lei,  *c.,  Weohaii  Par.ibolald,  Side  Re- 
flecioro.  Compound C>mpre»<orium,  ditto  «  nailer,  t  large  Animilcult  Caie%. 
I.iebsrkuha  for  i  and  j\  pjwer4.  Hlack  glats  Polartter,  silver  Side  Re- 
flect ir,  imall  Cmd^n'.ing  l^nw  Three  0.irk  Wells anl  Holder,  S|>JI  Leas. 
Arnica's  Prism  on '"  '  " 
als  >  Kye  pieces, 
finest  Oiijectives    _       .  . 

ditto,  1  in.h  ditto.  ,*„  iii..h  ditto.  |  iiKh  dm »,  J  inch  ditto,  (  inciditti, 
all  by  Rot'  ;  also/.  iy  PiWELU  *  l.ti.A^u.  an  alu;nini  l-n 'I'lidrii ile  \  >se- 
piece,  a'so  a  Ane  Micriv:op.c  Ltmp,  Fiddian*,  with  Condcntcr.  Reflector, 
and  (}oivcrul.\djustment,in  .Mahogany Ct<e;  s<  :hoice  OiiiecK.  in  p>lished 
Mah J^any  Case -.  alw  two  b>xet,  cmtiinin;  43c'>>ice  (Jbjicis ;  a<i J  case 
witli  I)  doMa  l'ny<ii>toji:al  Objects;  alii  olh<r  appiratus  fir  utjailing. 
ftc 

Cost  nearly  ;Ciuo ;  will  be  sild  a  barnin.  Apply  la  W.  C-  HuciiCi, 
Brewster  House,  Mortimer  Road,  Kingaland. 


DUST  IN  AIR. 


md^nMng  l^nw  1  nrce  iJ.irK  wells  ani  noiuer,  a|>jt  L,ca  s. 
>n  Sta  .d,  Froj:  Plate,  Tr  Mighs,  and  other  siisllsr  A;>ri.iratus'. 
,  Pair  of  B.  <S.  D.,  also  E.  and  F.  single,  and  the  fjll  ivring 
s,  VII. 1  inch,  }  in:'i  ditto.  1)  inch  dittn,  1  inch  diit>.  { inca 


InUruments  designed  by  JOHN  AITKEN,  Esq.,  F.R.S. 
and  made  by  WILLIAM  HUME,  Edinburgh. 
THB  POCKBT  DUST  OOUNTEXR 
Has  Moist  Chaiabet,  MJIiinetre  Scale  on  sUm.  Vicirini   l.jrr»«.  Gr»<l«*tii 
Mcuuring  Air-pump,  j  Stopc  ick*.    In  Cave.  4J  •  j  '  ij  ;   We«Kht.  to  a^ 
PRICE  £8  8e. 

THB  KONISCOPK. 

For  the  Study  of  the  Cjlour  Phcno  netia  uf  Cloudy  Condensation.  ^""^^^ 
Half-metre  Moiii  Chamber  (".Uu  Emlv  Air  p'lmv  «od  Stop<ock  .  «e«f*«. 
I  n..  14  Of      PRICE  £8  88 

PLATTNBR8  OOICPL.BTE  BLOWI»II'EI 
LABORATORY. 

FOR  GEOLOGISTS  M I N ER Al  OCI < I S.  AND  SCIKNTIFIC 
VOYAUfcURS. 

For  the  Qualiiaiive  and  Quaniiiali<e  Analv.ii  of  MineraU.  includiag  »ttt 
numerous  Assay  and  HI  wpipe  Toils  and  Reactnts,  with  a  tioe  Balaaea  .a 
collapsible  gla»  case.    Iravellinc  Ca'.*  mra.urr.  jij  ><  i7i  >•  "St. 
JO  lb..   PRICE  £25  12b.  Od. 


THB  OANTIIiBVBR  PROJBCTION  I^ANTBRN. 

Flat  and  <  ipen  Staue,  f  r  i..e  ai  Science  l>ectures.  Phyucal  and  Of™'" 
EiMMmcnis.     !>liow.  Lunic  and  Whole  Itra.n  Sections  for  Phys.oJor»o 
and  Paihologisis.    Condensers  jt  i<>  16  inches  diaiuelcr. 
PRICKS  from  £6  10«. 
ILLUSTRATED  DESCRIPIIVE  PAMPHLET 

WILLIAM  HUME, 

SCIENTIFIC    INSTRUMENT  MAKER, 
2  WEST  COLLEGE  STREET,  EDINBURGH. 


COLLECTIONS  MINERALS,  ROCKS,  ob  FOSSILS 

Specially  prepared  to  meet  Requirements  of  Students,  Lecturers,  *t 

And  lilu-lraiinK  tlie  var  ou.  Manual.,  Ac  ,  as  u«d  at  a'l  ColieC^^^ 
Schools.  Ac,  price  loi.  6rf.  to  ejr.  and  upwards.  Special  Insimctioo  lae 
Coilc lions  fur  t  ravellers,  Pr  >spector«.  Sc.    I  erm.  on  appltcaiioo. 

MICROSCOPIC  SECTIONS  OF  ROCKS  4  MINERALS. 

The  largest  an.l  lieit  Series  of  the  m.ist  inlere.tinK  vaneiies  from  hnadn^ 
of  localities.    All  one  price,  i/.  6./  each,  p  .st  frrt.    I.l.i  iree  on  ap^ilicllM*. 

Apparatus,  Cabinets,  and  Appliances  for  MaieoBi 
and  for  Field  Work  of  every  description. 

CA  rALOr.UF.S  A.\'D  LISTS  FKEF.  OX  Al-PLtC A  TIOS  Ti' 

J  A,&.    R.  E 1*  O  R.  V, 

MINERALOGIST  AND  GEOLOGIST, 

SSCHARLOrrEST.,  FITZROY  SQUARE,  LONDON. W. 
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TO  SCIENCE  LECTURERS. 

S«e  Mr.  HUCHfcS'S  PATENT  CUMJliNAIIUN  Ol  llCAI.  LAN- 
TERN, ky  Uu  W.  La«t  Carphnteh,  Esq  ,  Prof.  FoRi.Ks,  N«w 
Triple  con»iruct«l  for  B.  J.  Malucn,  Esq.,  this  seuoa.    New  OxyhydrcH 

5 en  Mictoscape.  Orand  R««ulti.  Docwia  Triple,  IVUc  MeiUI,  Hi<h«U 
Lward.  SuppGcd  to  the  Royal  Polytechnic  Intlitiuioii,  Or.  H.  Csattan 
OuiMMKSa,  Mubme  Auklin'a  pArri,  &c.  fmtatt  P^m^iago*  Ijuilem 
Science  t.e«ture  S«l<.  NoveUi«>  CheapeU  and  Bc*t.  EUborately  lllus- 
irxccd  Ottaloi;u«  loo  pages,  ii.  ;  Poil»K«,  S''-  Smaller  do.,  6,/.  Pkroph- 
l«u  Fr<M.— UUOUES,  SrsaALUT.  Brawtiu  Houm,  Mortimer  Road. 
 '"IpM. 


ALBERT  EDWARD  JAMRACH 

(LaM  CHARLES  JAMRACH) 
NATURALIST, 

i8o  ST.  gkokgl:  street  east. 

Implcmcoti  of  S.ivj,;?  W^irfar*.  Idoli,  Sacr«d  Maiki 
Nettnkii.  China,  Lk-    -  r,  r;^a{<,  Shelli , and otJin Cnrioa. 


LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 


'  Volvoa  ftobwor,  SpnagtllK  Anutill^  iJ—iM  eanuapbyDl,  I,aeiMi«> 
1ari»  Mcialis  Ptuicatella  rcpcM.  aai  etiMr  ft^Mtt  of  Pond  Life ;  Aourlm, 
Votticclla,  S(iiro£)Ta,  Chara,  ftc-,  for  Stodat*  of  Biotogy .  Sp«cjiB«D,  widi 
Omnai  tmi  Dccription,  for  One  Shillinc,  Pom  Fiat. 

T.  E.  BOLTON, 
rARLEV  ROAD.  MALVERN  LINK. 

EOLLOWArS  PILLS 

CURE 

Biliousness,  Sick  Headache,  Indigestion 

and  all  Internal  Complaints. 

CAN  BE  TAKEN  BY  THE  MOST  DELICATE. 

Uoliowav  s  Pilis  and  OioUiieBl  may  be  obtaiDed  of 
m  MiclDe  Vorim. 


F.  H.  BUTLER,  vi  a  oxo-- ,  a^soc  R.8.iiiiBet. 

NATUKAIi  BISTORY  AOBNCY, 

158  BROMPTON  ROAD,  LONDON. 

]>Ml«riiiBMkB.Min;7r!ils.  Fos^ih.  and athw Olgocto 

of  Scientitic  Interest. 

H ammert.  Cbitclx,  Hammcr-stfapt,  aad  CdUactiog  Bag*  alw^yt  in  iloclt. 

Specnnen>.>f  Rock*  and  Minerals  cat  ami  fiolithed,  aiui  Card-tniys  and 
GIa»s-topped  Bo<«*  maniifa'itured  the  j.rcniiic*,  Bi^V-sIiJt-  m.adr  to 
order  Phyiio^raphical,  Geolngical,  MiticraJojical  an<l  C..n.;Kologi'.al 
Coll«Ctk>tik  farruthed  in  accordance  wiih  ir.di»i<:iijl  renuittm^nls.  Skim 
Mid  Shcietonk  prepared. 

To  be  had  on  ipplicaiioii,  Price 'j/.,  P' il  fice  t  '-.  No*,  i  anil  ;  .jf  Ti-.e 
Glaciamst-.'  M  A'.AiiNit.  a  .Vevr  MfniiMy  jDuioal  f(»r  the  Kesofd  and 
Dticu^^ion  of  (.fUi:i.pI  Pheni'mcria,  edited  by  P.  F.  Kexoali,  F.G.S.,  wilfc 
tht  auis4aa(«  of  Mei>r».  VV.irrtii  Upbam,  lie  Ranoe<  and  Loovas.  

NOTICE.— Advtrtittmtmts  and  hutmu  ittttrt  for 
Naturb  should  bt  addnmd  to  th$  PuUiditni 
Editorial  communuatims  to  tk$  Editor.  Th* 
uhirapkic  mdirus  of  Naturb  U  "Phusii, 

London." 

SUBSCRIPTIONS  TO  "NATURE." 

Vewlf  1  t  0 

Half-yearlj  O  14  < 

Qujtfterly  ...a 

To  ALL  Placm  AmaoADi— 

Yearly  ,  .,,.110  6 

Hair  yearly  ...ots  6 

Qoaxterly  o    8  0 

CHARGES    FOR    AD  VfcKTlSEMENTS. 

Three  Lines  in  ColaM  ......,0S< 

Per  Line  after  009 

One  Eighth  Page,  or  QuarterC«IUB  .  •  18  6 
Quarter  Page,  or  Half  A  Colnatt  ...   I  IJ  O 

Haifa  Page, OTS  CotuBB  S  « 

Whole  Page  6  6© 

M«nty  Oracn  payablt  t»  MACMILl.AN  ^  CO. 

OFFICE:  19  Bbdvorv  SrnitRr,  Straitd,  W.C. 


BOOKS  SUITABLE  FOR  SCIENCE  PRIZES. 


SX7NSHINB.    By  Amv  Johnson.    Illustrated.   Crown  8va  6j. 

MADAM  HOW  AND  LADY  WHY;  or,  First  Lessons  in  Earth- 

Lore  far  Children.     By  CH.\kLh.S  Kl.Ni'iSI.F.V.     Illuslratcd    Ct  . .■.  n  Sv. ..     5  .6 

QLAUCUS;   or,  The  Wonders  of  the  Sea-Shore.    By  Charles 

KIKCSLEY.  With  Colonrad  Ilhutyationi.  Crowa  Sni.  3^  ^—PrtMMMim  EdUiom.  Crawa  Svo,  otim  cloth.  Jt.  6d. 

PIONEBBS  OF  SCIENCE.    By  Oliver  J.  Lodge,  F.R.S.,  Professor  of 

Expetimcotal  Phy»ioi  io  UniTsnity  ColtcfB,  Liverpool.    WKb  lUuttraiiont.    Elstta  CromSvo.   7/.  M 

THE   MALAY   AKCHIPELAGO :   The  Land  of  the  Orang 

Ut«nt»  and  the  Bird  of  Paradise,    lly  A.  K   W  ALLACE,  F.K.S.    Maps  and  lUu^rtari.jn'?.    VxUa.  Crown  Svo.  6.. 

TALES  OF  TliE  BIKDS.    By  W.  VVarde  Fowllk.    Illustrated.  Crown 
Si»  3f.  id. 

A  YEAB  WITH  THE  BIBDS.    By  W.  Warde  Fowler.  Illustrated. 

Crown  Svo,     3<.  I'lA. 

WANDEBINGS    IN    SOUTH    AMERICA,    THE  NORTH- 

WEST  OF  THK  LNITED  ST.VTES.  .VND  Tllh  AMILLES..  By  CIIAKLE.'^  \VAT1:KT0N.  Lined  l-y 
Rev.  J.  <;.  Wood.    lUuitrated.    Crown  Svo.  6t. 

NATURAL  HISTORY' and  ANTIQUITIES  OF  SELBORNE. 

iiy  OILUbkr  WllI  TL.  Edited  !iy  Frank  iiLCKLANu.  Wim  a  ChaiJ  tr  .Vn  :4uitie»  l>y  ih«  Lakl  01  bi.Lb'jj,.M:. 
Crowa  81M1.  6s. 

.MAC.M1LLA.N    AND    CO.,  LONDU.N. 
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TO  H.R.H.  THE  PRINCE  OF  WALES,  THE  EMPRESS  OF  GERMANY,  &c 

BRAND  &  CO.'S 


Al  SAUCE. 


FINE    TONIC  AND 
DIGESTIVE. 


An  excellent  relish  for 
and  fowl." 


'fish,  fiesl. 


PERKEN,  SON,  AND    RAYMENT,  manufacturers. 


WRITE  FOR  OUR  CATALOGUE. 


"OPTIMUS" 
MAGAZINE    HAND  CAMERA. 

Ptctuief  4(  in.  by  3)  in. 
Ckrriai  Twelve  Dry  Pl«(«».   No  Daik  SU<!m.    Pl»lt»  changed  by  luinlng 

a  bultoo. 

Fitted  with  Rapid  Eur)  »cop«  210,' 


IT  IS  SENT  POST  FREE. 

"OPTIMUS" 
PHOTOGRAPHIC 
OUTFITS. 


SlSif'^A'.!?.^*"''  o"*'^'  t'""5,'''""V  R"''  Cain«a.  Three  D,«il.l«  D.rt 
Siid«.    <)fuam%    iU^  Reciilinrar  Lenk.  loxanianeout  Shmiw.  Tnpe>: 


.  '<.)pt 
Ud  be«t  W.icrpraof 
For  Plalct  4I  by  3; 
For 

Y 


  ^  .   „j  „.  ...  ,„  fc.w,  t  Fill  «^|«IC 

PERKEN,  SON,  &  RAYMENT, 


F'or  Plalct  4!  by  3I  . 
for  Plate.  6{  by  «}  ... 
i^'or  Plaicii  %\  by  ej  ... 


iEtX 
£1S 


141  OXFORD  STREET  & 
99  HATION  GARDEN, 


LONDON. 


STANLEY 


Mathematical  tnitioraent  Manufacturer  to  H.M.  Go*«mm«at,  CouBcil  »f 
Iitdia,  Science  aod  Art  DeparlmcDt,  Admiralty,  Ac  I 

Mathamstlckl,  Drawing,  and  ■nrrerlnc  InatrnaMits  ' 
of  STery  dcaciiptlon. 

Of  the  Highett  Quality  and  Fini«h.  at  the  most  Moderate  Prieci. 

tlluilrattJ  Priet  Lift  PffI  Frit. 

W.  P.  S.  obtained  the  only  Medal  in  the  Great  Exhibition  of  tt6t  for 
Kxceltence  of  Coiutructioa  of  Mathetnatical  Inatrumcntf.  aod  the  only 
Colo  Medal  in  the  tnteroallonal  Invcntiont  Exhibition  1335  for  Mathf 
laaiical  Work.   Silvtr  Meilal,  Architect!'  Eahibitioa,  i8t6. 

AddrciC— GREAT  TURNSTILE,  HOLBORN.  LONDON.  W.C. 


PURCHASERS  OF  SELF-RECORDING 
INSTRUMENTS, 

such  as 

Self-recording  Barometers, 
.Self-recording  Thermometers, 
Self-recording  Hygrometers, 
Self-recording  G.alv,\nometer$. 
Self-recording  Rain-g.auge$, 
&c.. 

Should  itt  that  Ihty  art  marktii 


TRADE 


MARK. 


Thismark  has  been  entered  by  ihe  Inventors  and  Manufacturer. 


LANTERN  STEREOSCOPE,    (andertons  patent.] 


>AN   ir    AIiAlTr:<  T"  A. NY  LAM»l,K. 

For  proJectinK  on  Screen  Pictures  that  appear  In  Stereoscopic  Relief. 

SOLK  LONr>(>.\  AC.I.NTS: 

HARVEY  AND  PEAK, 

8d  Apfiotntment  to  thi  noyal  Inidtution  of  Oreat  Britain. 

56  CHARING  CROSS  ROAD,  LONDON.  WC 
WIMSHURST    INFLUENCt  MACHINES. 

School  Form  with  18  In.  Platea       .    £t  1&  O 

„           I.   _        1«  In-  a  10  O 

Barvej  and  Peak'a  rorm,  baat  make,  IS  tn.  Platea  4  10  o 

•  I                                                   17  tn.     ,,     .  5  10  o 

.       It  ao  In.    ,,        e  10  O 

Ditto,  atroDKiy  built  for  Laboratory  parpoaea 

with  34  In.  Platea    ..  a  lO  O 

SPtXlA  I.LY  RECOM.MESnF.n. 
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RcKUtcred  u  ■  Ncwtpapcr  at  the  G«o«nU  RoM  OiBc*.) 


(All  Rlgbtt  to*  RMcnad. 


NEWTON'S  ELECTRIC  LANTERNS, 

Sinale ,  Double  and  Triple,  a  » inAde  for  the  Royal  Institution  of  Ore*  I  Britaio 
thfl  Royal  Dublin  Society.  Oxford  and  Cambridge  Univertiti*!,  Ac 

NEWTON'S  NEW  PATENT  TRIPLE  ROTATING 
ELECTRIC  LANTERN. 

Th«  Author  of  "Optical  Projection  "  sayi  of  this  Lantern  : — "The  motl 
complete,  conrenient,  and  powerful  initrument  for  scientific  demonstratior 
with  which  I  am  «cnii»ini«d." 

The  Author  of  "The  Book  of  the  Lantern"  «ay»  :— "The  mojt  coroplei' 
*n  d  perfect  projection  apparatm  ever  devised." 

ELECTRIC  MICROSCOPES  FOR  PROJECTION. 
OPTICAL  LANTERNS  AND  SLIDES 

Of  the  Highest  Quality  for  Oil  and  Limelight. 
TwatvtNor  SeKof  Agrtculiural  Slide*  for  Technical  Education — Injurioo^ 

Insects,  Botany.  Roots,  Grasses.  Manures,  Live  Stock.  Ac. 
tUutlranJC*liilfft  ef  l.HHtirnt  m»J  S^tiial  Af^ratutjor  Scitnlific 

Projt^lioH.  u  itlt  Dtlailfii  LitI  tj  SliJti,  4J. 

SCIENTIFIC  AND  PHYSICAL  APPARATUS  OF  EVERY  DESCRIPTION. 
NEWTON  &  CO., 

'         Manufacturing  Opticians  to  the  Queen  and  the  Government, 
Bv  Sphcial  ArroiMTUKNT 
Toihe  Royal  lastlttttion  of  Great  Britain  and  the  Science  and  An 
Department, 

3  FLEET  STREET.  LONDON. 


B.  dc  J  BBCK,  68  CORNHILL.  LONDON,  B,0. 


BROWNING'S 
MICROSCOPE 

Is  a  superior  insirument,  well 
adapted  for  the  Sludent't  use  ; 
it  is  made  entirely  of  Brass,  and 
perfectly  fitted  ;  it  has  a  sliding 
body,  drawer  tube,  fine  adjasl- 
meni,  A  eyepiece,  and  \  in* 
and  {  in.  objectives. 

Price  •  •  £6  2s.  6d. 
Ulujtrated  Catalc^t  foil  f>'(t^ 

JOHN  BROWNING, 

63  STRAND, 
LON  DON,  W.C. 


NEGRETTI  &  ZAMBRA'S 

CLINICAL  THERMOMETERS. 


Id 


4,  5,  or  6  inch,  with  Patent  Indestructible  and  Magnifying 
Index,  Ss.  6d.  each,  in  Metal  Case. 

4,  5,  or  6  inch,  with  Patent  Indestructible  and  Magnifying 
Lens  Front,  7s.  6d.  each,  in  Metal  Case. 

Half  a  Hoien  «ent  free  by  Recistered  Post,  and  insured  azainst  loss  o 
breakage,  to  any  c:>untr>-  within  the  Postal  Union,  on  receipt  of  K<mittancc. 

NECKEITI  &  Z.\Ml!RA  art  the  Inventors  and  Patentees  of  the  In- 
deslniclible  Index,  ujon  oliich  priitciple  all  Clinical  Thermometers  of  the 
present  day  are  mad  j  

NEGRETTI   &  ZAMBRA, 

Siuntifi<  Inttrument  Mmktrs  tc  H,  ^f.  tht  QuffH  ami  Rt^al  Fmmiiy,  Oh' 
ttrvatanet  AVr»'  (tn,i  Gn^eniK'sik^  British  ami  Fortign  Cc^^mmtHti^  ^i, 

38  HOLBORN  VIADUCT. 
Branche*-4S  CORNHILL,  and  laa  REGENT  STREET. 

Photographic  Studio— CRYSTAL  PALACE. 
Telephone  No.  (ft).    Telcsraphic  Address:  "  NegTctti,  Loodoo." 
illHitrittcJ  Prii.t  Liitt  fif  MuTffsio^t.  Barvnuters.  Tktrmamititt, 
Jfi.,  tHi  frit  br  I'tit  tt  tUlftrtt  cf  the  U'er/J. 
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UNIVERSITY  COLLEGE.  LONDON. 

The  SESSION  of  ihe  FACULTIES  of  ARTS  and  LAWS  and  Of 

SCIKNCE  (includinie  ihc  Indian  wnA  ilriraul  ^S<k>U  and  the  DmMtiMM 
of  fine  ArO)  will  bcfin  on  I  iCTO  HER  <.  'W'^  litriKji  iiory  LeCtUftwUI 
'b«giv«n«i  5  o  p  m.  by  Prof.  W.  M.  Fliso«»s  i'r.rKiK,  D.C.  L. 

rHcirxvoiK. 
F.  ALTHAUS.  Ph.D  „  Gemuui. 


T.  HUDS  >N  BKAKE.B.ScAjMclEn(iiM(dii«aiMl  Meehaoiul  Techno- 
CBCtL  BEWDAtl.  X-A.  _     ^  Saulnt. 


R«v.   T.   O.    BONNEY,    D.Sc,\G«ol<wy  and  Minentoer  (Yslci-GoUi- 

:i  .  ^.K  S.,  F.G.S  /    «mid  Prof^wthip;. 

FRfcUK.  I;K0\VN  Fine  Arl>  (SUde  ProfnsonhipX 

r.   W.   KUVS  DAVIDS.  LL.D.,li.  I-     i  o  jju-    t  .  . 
pjj  p  '  '  S  rail  and  Biiddhut  Lileratara. 

ANTONin  FARIXEI.U.  i.  B.  "...  I taluui  Unguage  and  Litemturt. 
J.A.FI.K>tlNO,M  A..D  Sc..F  R.S.  Klcctrlcal  'I erhnolary. 

G.  C.  FOSTF,R.  I1.A-.  F.R.S.     ...  Ph>Mc«  (Ouain  Prorcuonbip)w 

H.  S.  FOXWKLU  M.A.    —      .»  Pufuical  Economy. 
ALEXANDER  HENRY,  U.A..Uuntpnidencc  ani CaHnmimal  Law 

LUB.   _      .m  andHitfonr. 

A.  t.  HOCSMAN,  U.A.  ... 


_  Tjttin. 

(Enilkh    Language  and  Liieratan 
'"■|    (Huain  Pnfei'orthip) 
«.  French  Lancoace  and  Lilerature. 
^  Hebrew  (GoUMudFMCMMnbip). 
„.  Hiiiory. 
...  Roman  Ijiw. 

Hoiany  (O'la'n  ProfctaonhiiOi 


W  P.  KER.  M  A  

H  I.AM  KM  AMI.  B.  i».Sc. 
Rev  Pr  n  W  MARKS  M 
F.  C.  MONT\r,vK.  M  A.  ... 
A.  F.  MURISON.  M  A.  ». 
F.  W.  OLIVF.R.  >I.A..  D.Sc. 

KARL  PE\R<JON.  M.A..  LL.B....  Applied  Malhematici  and  Mechanxi. 
''bet  '™«:}E«yp.cIo«. 
R.  &  POOLE.  I.L.P. "     .r     .'.*.'  A  rrhaol  >iry  (Vale.  PrafaMoniiipX 
I.  P.  FOSTOATE.  M.A..  Lilt.  D™  Comparative  Philology. 
W.  R.AMSAV.  n».D..  F.R.S.      ...  ChemUtn". 

CKARLF.S  RIKL^  Ph  D  Arabic  and  Per^iail. 

K.  A.  JJCHAFER.  F.R  S   PhywoJojy  (Jodidl  PMCmMnU^ 

T.ROGER  SMITH.  F.R  I. B. A  \rchU«c«ufe. 

J.  SULLY,  M.A..  LUn  {''pISSSSUSpv"'^**^'*'"''' 

W.     k'    R.    WELUON.    M.A..\Z«oloey  and  Comparaliv*  Anaiomy 

'.V,  \V  \  SE,  M  a  m      ...  Greek. 

H.  HinGS,LLR.    .-  ...  SuiiMica  (NcwraaKh  Lecuinr). 

WATSON  KlirtH.  f.C.S..  r-I  C.;ci„rt<»IT«cta»l6«. 

HUGH   STANNUS.  F.R  I  B  A.> .    jj.j  ^rt. 
(Lecturer)   <  " 

SMdenta  are  admitted  to  all  claaaat  wUhoot  praviona  eaamiaatioa. 
Sebolanhint,  Ac.  of  tin  vbIm  «r  jCmw  owv  be  ««wM  anooally. 
Tka  Scfubiiont  a*  to  iImm,  and  falhtr  MbraaOM  M  to  Omwi.  I>niea. 

~  virTORi.v  rxivrRsiTV? 

UNIVERSITY  COLLEGE,  LIVERPOOL. 

ARTS  AND  SCIENCE  DEPARTMENT. 
SrsatOK  •*'jt-o#. 

Full  ri..rirvi1iim  f'^r  VICTOKIA  UNIVERSITV  and  LONDON  UNI- 
VKRSI  IV  DECREES  IN  AK  IS  AND  SCIKNCE  Srud-  iiy a)«o  Pre- 
pared f»r  Civil  Srrvice.  Cambritjge  Mii:h.-r  I.  m-.^V  -inJ  niher  Ein''iinaiio*i«. 

SPECIAL  CrRRICl'I.A  ARK  PKOVIUKK  FOU  STUDENTS 
PREPARING  F  "R  BISINESS  I. It  I..  KDK  1 IXH SOI.i ►CIC AL 
CHEMISTRY,  FOR  ENCINEEKIMC.  AND  FOR  ELECTRO- 
TECHNIOt 

PIqrtkat.  Fn:;?ne(rin7.  Bielacical.  and  C1i*nde«t  tjhonlsriM.  Pracifcal 

'  iratofy  Work  \  :r  Pnifr.«\innjl  and  r.lSer  Sfudenll. 
ICU""*      1  "■  M-il*-  ^nA  beTMlt  Siujcnu  r.f  i'.  and  upo  jrd"  Slu- 
I  admitted  la  their  uxteenth  year  tubject  la  praliniaary  cxaminalioo. 
PROrCSSORS  AND  LECTURBRS. 

Cf«etl     .»   -  Prof.  REN  DALL,  M.A. 

Latin      ...    "  I'mf.  S  I  RONr;.  M..\^LL.D. 

French   M  'i«  A.  K  I.AMART. 

Teutonic  Laacuagei   ■■■  Kt  N'  >  M  ^  \  )  K.  I'h  D  .  M.A. 

Italian    ~  ~.   CIII.V \l  ;  I  K  l.<  >N I iINI,  I>.CI> 

BiwRili  LilWBttlfe  »i^>:;p„f.  RALEIGH.  M.A. 

Englith  HiUiiTy   Prof.  MACKAY.  M.A. 

Philoiophy    ...  Prof.  IfCUNN.  M.A.  

Art  of  Kducaiinn   R««.  W.  H.  WOODWAKn,  KA. 

'^!;-'iii[3:f^JL""''!p>»«  conner,  m.a. 


Cowamoal  Somkc...! 


Maihemalfc* 

Phy«  

Efiiinrrrini;  ... 
Chemittry  ... 
Phyiioloff  M. 
Btology  M. 
Botsnir  .~  ~. 
l^liTMogfaphjr...  _ 


Prof.  lENKS.  M  A. 
„.  Prof.  CAREV.  M.A. 

„  pmf.  cl.IVER  LODGE.  LL.D..  D.Sc,  F.R.S. 
„.  Prof  MELE  SHAW.  M.lnu.CE. 
...  Prof  CAMPItELL  BROWN.  D.Sc. 
.„  P,  ..■  KK*N(  IS'.orCH,  M  A  .  B-Sr  .  M.  R.C.S. 
...  Pr.f  HERDMAN.  D  Sc  .  K  R>  .  F.L  .^. 
...  R.  I.  HARVEV  I.IHSON.  M.A.,  K.US. 
«.j.L.  HOWARD  D  S<. 


Ad  Enmnce  ErantaaliM  for  iaiaading  Hiudenti  in  ihdr  rflh  year  will  be 
hddoa  Srptrmbrr  >'i«nd  30.  Candidate!  fee  thi«  EiarainalioB  to  (end  in 
|Mraan<r<  toihe  I'riri  i(a1  M*  later  than  SEPl  EM  BEK  s> 

SESSION  ctmroence*  OCTOBER  2.  Regitiration  of  Stqdtnt*  it  to  i 
ami<lo4^la.,«oTll■Ndayand  Fnday,  S«pl*Bk«  al  aad  ft^aadSilaf 
dav,  Sralcaibcrj^iMI  11x30  to  1  p.m. 
BT^riag  0»atm  wawanirT  Octobar  » 
nit  AMKCttM  «■  qvHcutoB  Mtlw  CM-un  teimM. 


UNIVERSITY  COLLEGE,  LONDON 


LUIi 


Lecture*  on  GEt)L  >OV,  by  Prof  T.  u.  BON.VEV. 
F.  R.& 

Gtacral  Conr<e< be:in<  TUESDAY.  OCTOIIER  n.  .^t  N'»oo 

Special  Coutu  for  Kngince lini  Sludcnit  00  Monday,  at  >  p  tn..  bcsmsac 
on  Mcnday,  0>~rober  9 

Preparatory  C'la«>cs  for  the  B  Sc.  of  lh«  Univtniiy  of  London  aad  far 
Other  wtdat  porpoMa  btgia  ao  Moadav.  OcMhar  «.  at  a  p-m.  _ 

r«r  iKlm^iMMiara app^  10      J.  U.  K0RS8URGH.  M  A..  S«. 


UNIVERSITY  COLLEOB,  LONDON. 

LECTURES  ON  Zf>OI/)GV. 
The  GENERAL  COCKSE  OF  LECTURES  ON  ZOOLOGV. 
Prof.  WELUON.  M.A.,  r.R.$.,  will  cemmeoce  o«  WE.I>N'£SDAY. 
OCTOBbR  4.  ai  1  p.m. 

A  Special  Cuiine  of  Sis  Lc«turcaon  "The  Stalbbea     Animal  VariwlM  ' 
will  he  gi\Tn  an  Tue<day<  at  3pm,  romiaencing  MOVEMHSR  }.  A 
Syllabut  of  l^f<r  Lrrture^  i«  t.rin^  prepared,  and  aiajfaa  obcouaod  Of 
CMSce  of  Ihc  College  abotii  tha  middle  of  October. 

J.  IL  HOMBURGH.  M.A.. 


BACTERIOLOGY. 

KING'S  COLLEGE.  LONDON. 

The  L.thnraioey  !<  own  daik  froai  soa.lL  W  Sp.ak  fer IRSTRUCTIOX 

and  ORIGINAL  RESEARCH. 
Attendance  f  Tone  month.  ^5  5*. 

SiHTCial  Poiki  Ijraduaie  (^urM.  Etidayt.  it  a  m.  10  I  p^M.,  jfa 
KeeniBg  Clui.  M-inday,  7  p.m.  to  9  9.m.,£t  ». 
EvMm  CfaMMi  raramaMilan,  WadaaWaya,  y  ^a.  lo  9  ma. 
Tut  Mflliwn  apply  m  iha  Sccarramv. 


PRACTICAL  rilVStCS. 
KING  S  COLLKGE.  LONDON 


A  C 


F«-eil  g 


\\  I'i'f.-r  jird  Siimiticr  Sc.^iun,  commencintg  OCI'O&EK,  139). 
The  ln<it.;cii^ii  »i  !  be  adapted  lo  laditridoal  i»anii«M«nt«,  bat  rW 
Coflrie  may  be  eipe.  ially  brought  befcr*  the  iMtioe  of  5lil.}«n««  prapaiiag 
for  tfec  l..ondon  H.iic.  Exammatinnt. 
ForTaraiiaadfimbcr  pimcn  ar<  arpiy  f. 

H.  SYDNtV  JONES.  B.A  .  Dcmun..tra>ar. 


INSTRUCTION  IN  FOOD  ANALYSTS.  ST.VTE 

MEDICINE  L.M!Ok A  rORtl  s  * 

KING'S  COLLEGE,  LONDON. 
Obwtor:  Prat  WILLIAM  R.  SMIIH,  M.O- IfcSc*  F.I.C. 
OcBMNKtraMr;  G.  N.  iCUNTLV.  AiaOG.R.C.Sc.LaMl. 

A  Speci.1l  Course  in  Pood  Aaalmlt  ftar  iboie  de>ir.ju«  of  qualifyioc  at 
Public  .Analyiit  ha«  been  arfaaftd  III  tha  ah>m  Labaratorie<. 
For  full  particulari  ap:.lv  lo  I.  W.  (  CN  N I N  ' .  II  AM. 

KING  S  COLLEGE.  LONDON. 

CH  I.MUrAt.  DKPAK  I  MLNT. 
Th«  Aoalyiical  Laboraiorici  under  the  direction  of  Pro£  Tmo4«><(  aad 
PamonMtaiOHi  will  raapaa  fat  iha  Mioiai  Saadao  «o  MON'VAY. 
OCTOIIER  a.    Iha  Labontery  U  apn  dai^.  ampt  SaitHdaf;  Cmm  m 

till  e. 

Tiw  Daalell  Scholanhip.  value  ;£4o.  for  Origiaal  ITliaant  dOMiolha 

Lahoeatory.  will  be  awarded  in  Match,  tf^t. 

f  ' -  r  f  innr  r  r >  1  f  v  a;i^i!'.'  t  j  th?  "^l      i  :  \HV.  King's  Colte;*^.  W.C. 

THE  DURHAM  COLLEGE  OP  SCIENCE. 
NEWCASTLE-UPON-TYNE. 

Th«  CaUtca  nprvicnu  the  Facultic*  of  Scitaca  and  Eaginacring  ia  t!i< 
Univcrdty  at  Durhani,  and  ii  open  to  Stttdaota  «f  either  tea. 

In  addUiMi  to  the  Departmenu  of  Pure  Sciaaca,  Goaplata  Coarae*  of  Ib> 
itractioa  am  provided  in  Agriculture,  Engineering.  Ifaeal  ArcUtrcM*. 
aiid  Milling.  There  are  atw  Departmentt  of  Literature,  Ctaaiica.  Hunry, 
.Modem  Language*.  Fine  Art.  Kr. 

The  Semiun  coinm«ni.ei  .SEPTEMI'-ER  3^, 

Full  I'articulara  will  be  found  in  the  ColMge  Otkadar,  Price  ir.  Pre- 
wiMbatoaMwdadaoappli'aiiaiL  aiMia. 

H7E.  STOCRDALB.  1 


The  DURHAM  COLLEOB  of  SCIENCE. 

NEWCASTLE-UPON-TYNE. 

The  Council  inviu  Applieationi  for  the  LECTURESHIP  in  FRENCH 
and  ITALIAN.  The  Slipaad  aMMhid  to  iha  paal  H£i 
d  Ttadnaalab  bium  be  at  at  w  iha  tm 


Applicalioiu  and  * 
than  uCTOUKR  9,  1893. 


H.  F.  STOCKDALE.  Secrctarr. 


UNIVERSITY  COLLEGE  OF  WALES. 
ABERYSTWYTH. 

The  founcil  invite  .An>liealiofle  far  the  Appointment  of  DEMON- 
STRATOR and  ASSISI  ANT  LECTURER  in  PHVslCS  at  a  SupenJei 
j£i>o. 

Full  Partinlara  of  Duties  * Sijrt^^SwiiM*rf 'tmiSm^SS^  ttaderugaa^. 

T.MORTIHBRGRBBll. 
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ROYAL  GEOGRAPHICAL  SOCIBTY. 
EDUCATIONAL  LECTURES. 

A  Coiir-e  of  T«r«lv«  Educational  Lecinm  M  l)k«  "Pfiodplc*  of  Geo- 
Ifrar  a*  A|>i>l(ed  10  Conmarce  "  ha^  Se«n  a'rtngcil  bv  ih«  Council  of  th« 
Society,  »nJ  will  he  deliver'd.  by  ihc  jwtmisnoii  of  v^t  Board,  in  the 
Thfatre  of  ihe  London  ln<iiiucion.  Fin-bury  CiK'ttt,  EC  .  o.n  Tucudav 
Kveningt,  at  6  o'clock,  commmcinit  on  0C10BRR  >■  Th«  Lccturet  will 
Iw  d«U««f«dl>jr  Dr.  II.  R  Mill,  Oibrd  Univcnitjr  Exien>ion  Siari  L«c- 
«UIW|  Uhnuiaa  lu  lh«  Royal  Gcognphiral  Society,  and  will  be  illiuiratcd 
lIlliMi|heill  «Mi  ika  ory>l^dra|(ra  lanlein. 

TIttMiftr  iT)c  Cctinr.  price        m.iy  b«  o'-'ainet!  a!  the  SoCMly'*  OIGce, 


THE  ELECTRICAL 

AMD 

GENERAL  ENGINEERING  COLLEGE, 

Am 

SCHOOL  OF  SCIENCE. 

rEXVWEKX  HOUSE,  a  •■nil  4.  PEXVWElOf  ROAD, 

EARL'S  COURT.  &\V. 

Pmncipu^.  W.  m  TVNZBLUAMN.  &!Ic.  M.I.K.B. 

SutiOR.IimmiMTOB-C,CAPtT.%  H-LCE.,  U,i.M.E. 

LahcmMiiiii  Dvnum  Room.  Smub  Biigiui  EBgmMruiK  Wefloh"p 
«rftli  BlaeUiM  TooM,  Pjucro  Stop.  Ac. 

The  Colleae  providet  .1  I'rnining  for  ElectrlcaT,  Mechanicil,  Cuil. 
Klioiag  Kn^inscr*.  fnr  Scienre  Siuient*  in  MithematicK.  r*hy»ic*.  C'lie- 
iniMry,  Bwloxy,  G«olecy.  and  Miotfalocy,  and  Preliniaary  Trainuic  iM 
fltotftwi «iittniii  Co«pir«  HiD  bimI  ihaCHitml  lintiniMn.   

VICTORI.A  UNIVER.SITV. 
THE  YORKSHIRE  COLLEGE,  LEEDS. 

niic  Soty-thir  rl  Seu  on  «■(  IIm  IMIgbI  l>tpWM«M  OIMM  OCIXtBER  > 

The  Tweniitih  Sr..i  ,11  of  <1m  DtfNiitaMM  of  ScwM*.  Technology,  aoU 
Ari»  b»fin»  OCTOIIKK  >. 

Th«  CLauei  prepare  fur  Profeuion..  Cofflmcrrc.  and  Uluvcnity  Dtcrccf 

in  Artv,  Soence,  and  Medicine.  The  Physical,  Chemical,  Biotogiotl,  F.n(iR- 
«crin?,  r.n  I  Leather  lndu.tne«  l-aboratorie*.   afn!  the  Wcavii^-j  Snedi, 
|Jy-h:iiiv«,  and  i'rinlin^  Koom.,  will  He  open  daily  for  Pra'-ttca"  Wafk 
Th«  CoUowiac  Proa|MCluac«  may  b«  had  free  Crom  the  RiMitTKAa  :— 

(1)  For  Racular  Day  Stodmlt. 

(1)  Fnr  Oceanonal  uid  ETtainf  Sndaatt. 

( 1)  Clasm  in  Acricttlturc 

<<)  Pur  Medical  Studaoti. 

A  Hall  of  Residence  for  College  Stu-Icnt^  Has  hr-n  e.tabli«hed. 


THE  ILLU8TBATED  ABOUOLOOIST. 

SOM E  CARVEr>  DOOR  POST*  IK  BRUSSBLS  By AiTNiriELUor. 

With  Seven  lllnairation*. 
STONF.HCNOC.   ^  i'liRa*llAKt.*V.    With  Four  Illuvra  io-. 
NOTFS  OM  SOMF  OP  THE  SCUI.PTURFIi  tOMHSIONKS 

ARtAI.LSHIRE     l!y  R  C.  Gkmia-;.  K  S  \  S;oi.    W.ih  Seven 

S  Til  K  ROMAN  CITY  OF  SILCHESTER,  By  Mlgh  W.  Yolhc.  With 
Five  MiinraikML 

\voni>CARVIMS  IK  THE  TROBRIAKOS.  ByPreC  A.  C  Kaiiomt. 

With  Sie  I !!u<trat 

NOTES  ON"  ARCH  V.!)LOr.V  AN'D  K I N OR >l- B  J KCT^  -Ljun- 
le-lun  I'riury.  —  Recent  I >i«ctiveric<  of  Early  Chiisiian  M  mu-nenla. — 
•  li'overy  of  a  Ronan  Altar  .^r  Uaachmer,  c->  Ourhani.  by  Rev.  R. 
E.  H'joMEi.L,  LI.  I).— Tne  Old«*i  "jail  Inkcr.uiion.— Diacovcrrof 
an  <>cain  Inwriptioi  ai  Firdiiti.  Kinctrdmeiihire,  by  Ai,«x»Nt>»it 
Hu  rCNi<M»N.<— ■*Im«nMll«MlMATcUvfQr  Ethnxgraphir."  bv  Davki 
MacRitchik.—"  A  Very  Anient  InUuMry."  by  Pof  F  W  Rt;t>LiH. 
—Ro«»ari  Sculpture  ai  To'Venhani  Ou'c  h  Wil!«,  h  y  F.  HwurWLIJ. 
—  PMriabU  Anvil«.  V,v  1  \V   I  -  .;.■<     With  IVi  III,,, t-ntim*. 

Vni  FS  IN  THE  SALE  ROOM.    \V,ih  f  i»e  lilu.inici,m«. 

NOIES  ON  HOOkS  —  Prnf  .^(een<.iru|."«  -'Vik  Lunzii  Itracleaieme." 
I'V  Pnf  Gi.  >M.»  Si«i  iirM«.  nf  C'  lp-'diaten  —The  K«rl  r,f  Smthetka 
^Origin,  of  Picli-h  S)r„V„,i:-i.  •■— ••  I  he  lt,-,r>k  of  Trinity  Col^|«, 
Dublin,  I5gi  to  iS.ji.'"    Will,  Seven  Hi  (  --.rati m*. 

CHAS.  J.  CLARK.  4  L;n-o».i-»  Tin  Field-,  lyjndon.  W  C. 


BEDFORD  COLLEGE,  LONDON 
(FOR  WOMKN). 
8  and  9  YORK  PLACE.  BAKER  STREET,  W, 
Tlw  SESSION  in  Ihe  COLLEGE.  ART  SCHOOL,  ud  TRAINING 
DEPARTMENT  begin*  00  THURSDAY,  OCTOBERS'   Smdeou  are 
eaperird  tr)  aicrr.il  on  Wedneiiti.iv.  I  tciotaor  4,M  •  «l*<CWll,  10  anler  ibeir 
i,.,iMr<     'Ihr  liuMjEiif.tl  t..fci'are  wi!l  be  dcUtrwid  bf  ttofc  ItDCKni  m 
OL  IOUEK4.    It  w.ll  begin  ai  4^'} 

EVENING  LECTfRES. 
Evening  Cnurtel  of  Forty  Lecture*  each  will  be  eiven  twice  a  week  in 
Olf  iatiy,  Epgliik  LMigwn.  Ccrman.  Latin,  and  Maiheiiiatic<. 

LdCV  J.  RUSiSBLU  Hon.  Sec 

UNIVERSITY  COLLEGE,  LONDON. 

DEPARTMENT  OP  GENEKAL  PATHOLOGY  AND 
BACTERIOLOGY. 

A,  BACTERIOLOGY 

The  New  Bacten.>h,:ical  labnraiorv  of  the  above  riepartraeot  will  bo 
Opened  for  CIa»  Work  and  Origiital  Re<earch  on  UC  (OBER  s.  Genlla* 
men  wiihing  to  <ludr  Bactcr«ol>)gy  may  do  ,»  uod«r  My  Of  ihoMlotviag 
Divi%iont  of  the  Subieci 

(a)  General  CourM  uf  Practical  Bacteriology. 

(A>  Course  of  BaclerioluKy  in  C'jntKCIton  with  the  Courae  of  HygUw 
deticned  tn  nice  I  the  Requirements  for  the  Examiaatiao  for  tbc  DipMoaof 

Pl.hh^  He.ili'i 

(, )  r,.i,  ti  uci  .cical  (  bennftry. 
{./)  Origirwl  Resenr.  >i 

For  further  Far«' i:^      .^p;  !:^  to  All!ltaBl>pNfeMor  BOVC^  M  the 

Laboratory 

B.  CHEMICAL  TAl  HOLO  .V. 

,\rrjr,.;'nierit-.  luivc  :ww  been  Ci^inpl-j'-il  in  the  DejirirtTiirn:  "f  GTieral 
Pathology  for  the  teaching  of  ChciQical  Patbulnfy,  a«  welt  a%  pruvikioii  for 
the  cwryins  «M  of  OrigiMri  R«<«ai«K  in  lira  >b«i«  nilijtcl. 

For  ftifihtr  PHtieulara  to  Dr.  VAt»(SHAK  HAiii.nr,  at  tlw  lobofa* 
tery. 

VICTOR  HORS'.EV   V  «  >  .  Pr^f-s.or  „f  I'athul  ^-v 


EMPLOYMENT  WANTED  by  LADY  as 

TRANSLATOR  or  FOREIGN  CORRESP  .NDENT.  English. 
Fratcb.  titnmo,  llaliaa.  Pntnii.  Line  Typevtitioi;  and  Sbonbaiid.— 
"  A  P."  Co  Cwdi  Suoit,  Solw.  

REQUIRED  by  Assoc.  Roy.  ColL  Sei  (xst  CI. 

and  MmmK  VO<i  m  DEMOKS'ntATOR     LECTORBR  on 
CHEMISl'RV.     Fit*  TMn'  imlnine  at  th*  R.CS. 
"A  R-CS.,"  I  Hav*l<clk4«nace,  Sewln•^K«l 


NATURAL  SCIENGE. 

A  Monthly  Bevimr  of  Scientific  Prognai. 


COX7/:iV7S  0f  N0.  201,  OCTOBER,  1893. 

NOTES  AND  COMMENTS. 

L-THE  EFFKfn  OF  THE  GLACIAL  PRRtOD  ON  T^E 
FAUNA  ANI>  FLORA  OF  THE  BRITISH  ISLES. 

G.  W.  Ri  I  MAN,  M  A  .  11  Sc. 
II -SOME  RECENT  RKSEARCHES  OK  THE  HABITS  OP 
ANTS.  WAiKS.  AND  BKES. 
Gronr.F  H.  C*Ri  i  \TrK.  II. Sc. 

III.  — THE  RECENT  PLAUUK  UF  WASPS. 

(hwald  H.  Lattsk.  M.A 

IV.  .BI01J3GICA(.  THEORUS    VIL  THE  DIGITS  IN  A 

BIRDS  WING:  A  STVOY  OP  THE  ORIGIN  AMD 
M I  I.TI  PLICATION  OF  ERRORS. 
C  HrniERr  Hua^r.  Ph  D. 
v.— THE  PkollLEM  1  F  VARIATION. 

i.  T    CUKMN'IIIAM.  M..\. 
:  NICARCTIC  REGION  AND  ITS  MAMMALS. 
Ml  -THE  BRITISH  ASSOCIAUUN  Al/DRESSES,  at^j. 
SoMR  Nkw  Boon. 

OalTUABV. 

^t^^opWmiiwiTiH,  Monvjo.  md  Socmits. 

LOKDOR  AND  Nbw  YORKt  MACMILLAK  ft  CO. 


PXiCS  ONE  SHILLING  NET. 


LECTURE  SEASO.V.  94. 
MR.  C,  CARUS-WILSON-S 

SCOTOG  R A  PHOSCOPE. 

A  cticapaad  linple  invention  for  enabling  Lecturers  to  dHMMtiata  vlA 

ordinary  chalks  in  a  darkened  room. 

Price  171  fxi. 

^  ,le  .Makers— Metsn.  NEWTON  &  CO.,  ]  Floet  Street.  Loodoo. 

"  li  rrahv  ^  Jppli*«  a  want  which  msny  leetniOM  gnm  katW Mt  triwa !■ 
a  room  darkened  fnr  the  lantern." —  fiwtt, 

"  Thb  laM  ingcniotu  invention  should  prova  of  great  service  to  teclure n 
who  iIltMtaic  their  lectorai  with  diootviag  triew*."— />.iy/i'  .V,  wi 
"Tbitiavcntion  of  iha  SctttngmplMMCaM  will  pfolnbi)'  b«  of  ooatudoraUa 
it  will  maka  iba  c HnWnMian  of  Imm«  sad  blackhjatd 


ma  to  Itctoraia,  la 

FOR  SALE.— Bi-Unial  Oxy-Hydrogen  Dis- 

•ehr^  Viatn  AgMfanie  MmkM,  ia  iMd  cuidiiiMi.  iIhikIi  Coo* 
EfanookoB  Rofl^  BvAford. 


ALBERT  EDWARD  JAMRACH 

(LbI*  CHARLES  JAMRACH) 

NATURALIST, 
180  ST.    GEORGE  .STKEKT  EAST. 
Implemenu  of  Savage  Warfara,  Idolt,  Sacred  Maaka,  Peraviaa  PoUerr 
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EDWARD  STANFORD'S  UST. 


Jmt  Publi»hed,  Demy  Sra,  Cloth,  ft.  iHt. 

ON   HAIL.     By  the    Hon.    Roiao   Rr-  eii, 

F.R.Met.Soc,  AoiboT  of  "  EiMdero>c»,  PlaKU«t,  <uvd  Ktvrri,  thceir 
Cmmc*  mtA  PmcatiMi."  With  Tm  Plut«graph»  af  Halbtww*. 


Abo  Juit  Rrady,  Small  P«««  5v.i,  ClolK,  s  .  '  r' 

BISKRA,  and  the  OASES  and  DESERT  of 

/li:  VS.S.   nith  Infuri:«-i  n  I  >r  Travellers.    By  ALFREO  K 
I'KAsK;,  t'.K.C.a.    ihiec  Maps  nod  IUo»tniliiH» from  iJm  Author' > 


ILLUSTRATED  OFFICIAL  HAND- 
BOOK nfiheCAiT.  and  SOL'TH  AFKIC  \,  A  RU'<m/  J\\\<:  HiMury. 
CwHlilk>n<,  !V-piil.vi.jn<,  Pmrliii:il  >n«,  and  R-s  ufcr'  of  th«  several 
k«Toiiic«»  Sate*,  ud  Tcrritoiici.   Edittd  by  JOH.N  NOQLE. 


GUK  AND  CAMERA  IN  SOUTHERN 

AFRICA.    A  Year  of  Wandrriniti  in  Bechu.nt^UfK!,  lite  KaUliiri 

IleWrC,   an  1   the   I  K^.rr    (\,i;:ilrv,    N"_;  N  1"^ 

Coloni»iH(.i-i.  V  N.i'ur*;  H.MUTV  ,  ^n.l   ^,.jr;       Uv  II  .\SI-!EK. 

SON  BKVDEN.  With  Ouit>crou>  Illtutratluiu  and  .,  Map  of  the 
AMhtf't  itouiM. 

"NcM  wlfr.  SdlMM>ll*t»  pcrhap*  tlw  bcM-known       game  boater  in 


THE 


Rect-ii!v  I'ul  liihed,  Large  Port  8»o,  CloiS.  i'/. 

PARTITION  OF  AFRICA. 


%  J. 


SCOTT  KEL TIE,  Aidm«USMMHrr  m  ih*  Royal  Qt^caphical 


lothUhMkilwwMdcifaliMqrvrAIUBHdeMlvtqiCBib  lucidly  uid 


LmIm:  coward  STAHFdStD,  i»b^  ar  Cxkipat  Stmt,  8.W. 
THE 

MEDICAL  MAGAZINE. 

mPOBTIIT  10  STOBEXIS  OP  HtDlGHIB  AW  SCIBHCS. 

TXtf  OCTOBRtt  ttUMBER  U  Kvm  SMdy. 

Contents  :— 

I. -ON  THE  CARE  OF  INFANTS  ANnVOUNO  CHILDREN, 
ACCORDING  roTHE  lUBI.l.  \<U  lALMUO. 
By  Jakk  Fisi.*v»ON,  .\1  I). 
11.— \  nrKTOR-':  r.iFt:  in  thk  \r\iv.  PanUL 

I|I.-.\1ED[C.\L  UEKKNCl.     MrJ    ,1  IlefeiKc  UofaO'-Th*  Lwi»» 

and  Counllci  Medical  Protection  Society. 
1V.-C0NTAGIOM  AND  CONTACIOUSNeSS. 

By  A.  A.  KAimukCii, 
v.-  KFVirwS:  Alter  SainM B«an— Tlia CUnaM of  Roae  lad  the 
Kinn.ia  Malaria. 
VI. -NOTES. 
VM. -NOTICE  TO  REAPERS. 

VIII. -THERAPEUTIC.  niETEnC,  AND  SANITARV  NOTES 
OF  THE  MONTH. 

I.\ -MEDICAL  SCHOOLS:  St.  ManxoS  Colksc,  OU<B«>  :  SheOield 

S  hoot  ofModWae ;  ^vgtX  WcitnlMlcr  OpiitlHdaic  HotpittL 
X.-FOREIOM  MBOlCAl  SCHOOLS:   Bwln,  Bum.  Fivii. 

Vienna. 

XI^BEVI  EW.S  :  A  Trealiic  on  Hi 
Uy  VarioB*  Auihon. 
INMiu«rikaSlite. 
By  H.  RADCLiFvcCiosKnt  U.D. 

XII.-LIST  OF  B00K<5  USEFUL  TO  STf  DENTS. 

Special  alten(io<n  l«  directed  to  the  Soction  which  in  each  mouth  to  be 
devQtei  \  >  V'^rrvi^n  L^niv-^rsities  an  ^  SLhxiU  if  M-4icinc.  It  i*  intended 
fjr  the  }:.jrp -i.c  u!"  fiivin,:  ■::  i.«  ;l[1'J  .ici  Lira:r  infjrmuion  to  Senior  Students 
aid  other*  intei>ding  to  study  abfxiad,  concerning  the  Ceanc  of  Lectures 
heiKtic*  br  dimcal  aind  LatonMrr  Wurii.  com  of  Uvia^.  Pmi,  Aa,  at  all 
■te  ffwdpal  OcMfwof  Seiciuilie  Twdiuif  m  iht  Coaiiimt. 

Pritt  21.  6d.   151.  Ha//  Vtarfy, 

Ifay  be  obtaimd  through  any  HxiW«ll«r  or  frjn  thf  P.iUithcr*. 

MESSRS.    SOUTHWOOD,    SMITH.    &  CO., 
4  Ki:ra  Sraeir,  CeiAntDR,  Losoo»,  E.C. 


/n  Demy  Sw,  C/c///,  450  pages,  and  Illustrated  -^-ith 
263  Ftxures.   Price  l8*.  net. 

ZOOLOGY  OF  THE  INVERTEBRATA : 

A  TEXT-BOOK  TOR  STUDENTS. 

1", 

ARTHUR    L.   SHIPLEY,  M.A. 

Fellow  AND  AssisTA-.  T   Thh:  •  v  i  hn:  r'-  L  jllece,  A>r> 

DEao.S^TaATOK   \>!   <JO  .1  lA  S  i  T  r.B     V.AIilUV   1«    THg    L'.yiV  »  as  t  TV  Of 

Camhriike. 

"The  book  !«  well  iltuiir.itel,  well  iaJcxcd.  aad  coovcaieoliy  arransed." 
-~  \Aturat Siitn^'i'  ^ 

"  Hat  li««n  comp.le.;  wnh  great  judgment  as  well  at  mdcatCMCiMl 
cover.  Ill*  mult«  of  th<-  latest  research."—  Jht  Sftaktr. 

'Goodlbraiiglaain.''— WV(«ini<ttr«r  XmAm.  .... 

'  -  Om  of  the  IttM  wjrkt  that  have  ivceiitly  boB  paHuhH  oa  Ifetmnbjocl. 
—  f.,,K,rf 

'  A^  rt.;'<r.!<  lelterprne  ar.d  illuslratioiu  the  volume  il  adniimWytW 
up.  and  u  ought  at  o^tuto  take  iw  place  as  the  siaodaid  lejct-book  M  the 
subject  tt  which  it  iNsi*."— .^Mnf  mm4  U^mitr. 


Me  din 


\f<,  I^  ilher  back. 


A  DICTIONARY  OF  BIRDS. 

BV 

ALFRED  NEWTON, 

ASSISTED  »V 

II.VXS  GADOW. 

tt  l  :  ,c  II,.-  lilli-„'TIOS4  rtOM 

RICHARD  LVliF.KKER.  B.A..  F.G.S., 
CHARLES  S.  KOV,  M.A.,  F.R.S  , 

A  \  U 

ROBERT  W.  SHUFtLUr.  M.U  , 
Late  United  State*  Army. 

TO       c>>yfr!.F.rF!>  rv  f<H'x  J'.axts. 

I'-irl  .  I  ar.  J  2  u>jw  r<ady. 

Friee  7a.  Od.  oat  eMh. 


//;  Du  irfOy  Cloth.    Price  lis.  M. 

ZOOLOGICAL  ARTICLES 

Contributed  toths  "Eney«10fMMlia  Brtttnntea.** 

■BV 

E.  RAY  LANKESTER, 

U.A..  LL.O-,  K.R.S-,  LiNACRE  Professor  in   rnii  U.-«tvKit^srv  o* 
Oxford.  ^  

7Ti  vhieA  are  att./ed  k'st(irt4  .4r!i(te}  hy 

W.    lOn.VSON    SOLLVS,    LLI>,  K.R.S., 
*  Profes^r  of  ireoioey  in  Trinity  Caileg«,  r>tiblin. 

LUDWIG  VON  GRAFF,  Ph.D.. 

Frofcuar  of  ZooJjsy  in  the  Uni»«rsiiy  of  Crai,  A<t»tria. 

A.  A.  \V.   HUBRECHT.   Ph.D.,  LUO., 

yrofeMOr  of  Zooloiry  in  the  Univcnity  ofXTtMChU 

A    O.  BOURNE.  D.Sc, 

AmtvK  r  nf  li.Dl  .^y  In  tKc  l'.-e»ideocy  College,  MhirM. 

W.  A.  HtRD.VIAN,  D.Sc. 
awfcMBfrfWMiMil  Hiuory  ih du  Uaitrmiiy  (Ml^.  tiwiipiijl 

In  Dtmy  ivc.  Cloth. 

IMVESTIGATIONS 
mCItOSCOPIC  FOAHs'ud  «  PROTOPUSL 

i;V 

PROP.  O.  BUTSCHLI. 

TransUttd  from  the  German  by  E.  A.  M  INCH  IN. 

B.A.  Lixon. 

Iliu.it..ic J.  Mh  tki /'tit. 


London:  ADAM  and  CHARLES  BLACK, 

soiio  square;  w. 
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IMPORTANT  WORKS 

ON   SAL£  BY 

MACMILLAN  &  BOWES, 

OA.1VXBRIDOE:. 

AGNESI  — Annlytical  Inslitullon*.    2  Vol  J,    1801.  I4r. 
AIRY,  SIR  G.  B.  -Mathematical  Tract*.  4tb£diuon.  183S. 

1  Sj. 

APIAN.— Cosmognphift.    1564.  I5«. 

APOLLONIUS.  Pergteua.  Coolcorom UbriS.  Ed.llallqr. 

1710.  50(. 

ARAGO.    "ilaivrc;.     17  iSr'ii  Ij.    / i  5  , 

ARBOG  AST.  — iJa  C»licul  de»  Deri¥alioas.     iScX).  iS/. 
ARCHIMEDES.— Opera.    1792.  ii.. 
BARLOW,    WM.  —  Magnciical    Adverlisementa.  1616. 

BE NTI.F.Y.  J.- -Hin<1u  Asironomf.  1825. 

I  M'.  K  N  n  I ;  t^LI,  —  ,\r>.  ( ■  'njrc'.indi.     1713.  <jf. 

BER  1  RAND.—C.ilciil  I,»jlIerciiUcl  t;  Caicullalcgial.  3  Vols. 

1864-70.    jfS  8<. 
BESSEL.— Fiinitimenta  Astrononnix.    1818.    9/.  6./. 
BLUNDBVIL.  THOS.-HUExercKes.    1636.  jAr. 
BOOLE.— Dilimatnl  Cquaiioot.  1859 ;  and  SapplenieiUarjr 

Vdinc:  s  Vob.  jat. 
BORMB.— 'A  RcRineal  for  Ihc  Sn.   1631.  £t  2t. 
BRIOT  AND  BOUQUBT.— Fonctims  EKiplifuo.  1S75. 

BItIbonIS.— Open  Gtomelrica.   1559^  i8f. 
CARMICHAEL,  R.'-CKlcalmoroperatioiu.   1855.  lu. 
CARXINQTON.— Spou  oa  tlw  Sitn.   lS6j.  gr. 
CAUCHY.— Eseicicst  d*  Mubcowtiqiics.  5  Vein  ia  4- 


CAtF 


— ] 


■N«ave«ttx  EmidMi  de  MMh^outiqaca.  l8js-4. 


CAUCHY.  — Rcsumci  Analytiqun.    5  Farlt.    183}.  2$/. 
CAUCHY.— Exercices  d'Aiulyie.    4  Vols,  in  z.  1840-47. 

CLAVlUS.— Oner«  MMhemtiic*.  5  vols,  in  4.  i6i>.  lOf. 
COOBINOTOH.-Syttem  of  Optics.    %  Vob.  lSa9-30i 

COLEBROOKE.  — .\l^,'cbra.  .XTilhinc;!,-.  .iiiil  Mci)Mir,nri„n 
from  liic  S-nvCtil  u(  Br.Ahr;ifL;u;r..i  and  iiba«cara.  1S17. 

COTE  S.  ROG  ER.  Harmonia  Mensuranim.  1722.  10/. 
DEI-AMBRE     A^ttonomie.    3  Vol*.    1814.  30/. 
DE  LA  KIVE.— bicttikiic.    J  VuU.    1854-sS.  1$^- 
SB  MOROAN.—Tritonoiiieliyaiid  Doable  AitclMB.  1849. 

18'. 

r  r:  V  O R G  an  — Budget  of  ParadoxM.  ^pt, 

)jir,  GKS.     I'anir,?neirii».     t"!?!.     {2  is. 

DIOPHANTUS.     AnihiiKlica,     1621.  30J. 

ELLIS.  R.  LESLIE.— MaihematicU  Puicn.    1863.  S/. 

ENCYCLOP.SOIA  OF  PURE  MATHEMATICS,  j 

Vol*.    1847.  iS^. 
BUCLID18  OPERA    Venetiis.    IS17.  y>!. 
BUCLID.   CEUVRBS.   fi^A.  *Mo\'.  181418.  43/. 
BUCLID.— Eiemenuef  GeoiMtiy.  /irtf  Engliih  jytmUt- 

Hmu   157A   £,*  lOr. 
BULBR.— Aualyfia  Infioltaraiii.   a  Vob.  in  t.   1997.  l6r. 
BVLKR.— Tliearia  Motmun  Lnnie.    IT?!.  Uf. 
BVLER.— Opascvim  AtMljrtica.    sVois.  l783-85> 
FLAMSTEED.  — Historift  CoelestU.    1712.  i8j. 
FLAMSTEED.— Atlas  CoelcstU.    1781.  15*. 
FOURIER.— Thcoric  ADalytt(jue  de  la  Chelenr.  1822. 


/2  IQ/. 

G  A  1. 11-  E I  ^Syttema  Cosmicam. 
GAUbS,  C.  P.— Wcrlte.    6  Vols. 


1699.  I2i. 

1863-74.    /6  l<U. 
lod  Pbyeica]  RcaeifdieiL 


GILBERT,  ViAM.— De  Utcncte. 
ORAHAM,  THOS.— Chemical 

/I  V- 

GRANT  —lIM  irv  of  Physical  .Astronomy. 
GREGORY,  D,  F.  — Mnthrmatieat  Wrtiing' 
GUNTER,  E.     Works.     167;.    6;  6/. 
HAI.LIWEf-I..  J  O  — Kai-i  Maiheroalica. 
HAMILTON.    SIR  VV.    R.— LecMKl  end 
Quaternions.    2  Voli.   ^^  lot, 

MACHILLAV  ft  BOWES,  CamlnUee, 


1852. 


tSii 
1  El 


12/. 

.  bi. 
\i.  61/. 

or 


SCIENCE  INSTRUMENTS. 

,  An  Iltaitrated,  Priced,  and  Descriptive  Cst.ilo^ue  of  the  Inttni- 
meots  of  Science  which  are  used  in  teaching  and  denwHStratinj; 
every  branch  of  Physical  Science,  as  well  as  of  the  Instmmenli 
•hieh  are  wed  ia  Origiael  Research  mod  in  ihe  epplicettoos  of 

Scieace  10  Tedudetl  IndtiittietMid  Paimilt. 
PRICE  TO  KON.CUSTOMERS»  Si.  60.  POST  FREE. 


>•••••*••••••• 


BRADY  &  MARTIN, 

NOHTHUMBERLAND  BUAD  &  29  MOSLEY  STREET, 
N«WGaatto«on>Tvii», 

PARTNSRS— 

N.  H.  MARTtK.  C  B.  STI/ART»  B.8c..  K.  8PARG0,  Ate..  P.I.C. 


Instrmnent  Company.  Cambridge. 

Addreea  all  eomnuaieaUoBS  **  InstfomtMCooapaey, 

Cmbridge." 

Price  Uat  of  Scientiftc  InetramaBta,  Mat  post  free. 
Illnatrated  Doaeripiivo  Liat  aaat  on  raeeipt  of  i  a.  6d. 
TbaCamlwIdKtSclMtlle  XttatnaaBtCompanjr, 
BI.  Tlbb'a  Rew.Cambridce. 


OUR    HOUSEHOLD  INSECTS; 

An  Aeeount  of  the  Insect  PMti  tsfssA  in 
Dwelling  Houses. 

By  EDWARD  A.  BUTLER,  B.A.,  li.Sc.  Lond. 

Jott  PaMlshed.    With  7  Plates  and  113  Illuitraitoni  ia  ihe 

Tex!.    Crown  8vo.    Price  6/. 

London:   LONGM.\NS,  <;KI  I  .V,  CO. 


Now  Raftdy,  Qolll,  Svo.  250  pp  ,  Price  i».  ori.  r<»lag« 

AN  INTRODUCTION  TO  THE  ^UOY  OP  THE 

DIATOM  AC  EyE. 

H'.-  F.  W.  MILLS.  F.R.M.S.,  wit^i  - 

BIBLIOGRAPHY 

By  JULIEN  DEHV,  F.R.1LS. 
lendaa:  lUPPS  *  80M,  jSi;  Bn««Sti«M.  B.C. 
Now  Ready,  ProTHely  lllattiated,  Price  7f.  te. 

PEDDIE'S 

UNIVERSITY  MANUAL  OP 

PHYSICS. 

Lmdoni B^m&w.  Tiadan«Cox. KiaeW»li«m Street, Stnad. 

THB  IRISH  NATURALIST. 
AXnitllljXag&zine  nf  Irish  Zoology,  Bota&7iBad 
Geology.  Price  6d. 
Bdatcd      GEO.  H.  CARPEN  I  \M.  M  jc.  aad  S.  LLOVO 

PKAKCKK,  ^.S. 
Vol.  t  (iS9>X  Price  3,.  fu/.    Vol.  1  (iSjj)  will  be  Mnl  in  Monthly  PaitS  tO 
any  Ad<lre>>  (or 

Dublin:  tASON  ft  SON.  I.Tt)  .  «o  Lower  Sucfcville  Sli«et 
(to  »hicli  Addm»i?ubtcripciuot  »houM  be  sent) 

London:  SIMPKIN.  MAKSHAI.L,  HAMILTON.  KKNT.  &CO 


Ju.4  I'ub.i.htd,  Plice  3<     l-'ree  lijr  PwM,  it. 

THE  OWENS  COLLBOB  CALENDAR 

FOR  THE  SESSION  i8»j-94. 
MACMILLAM  A  CO.,  L«a«e»i  J.  E.  COBICISK,  I 
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A  MA8NinCENT  BINOCULAR  MICROSCOPE. 

By  ROSS.  Equal  to  Nkw.  Oarcaix. 

Con»Ui<nE  of  lmpro»rf  tCnocolar  !»i»n4.  Draw  Tub*.  T»o  Erv-li^cm. 

rn-ir«;  fin^  nHjnumfnn  for  fx  n^in;.  (tndujted  uncrnirie  Roiary 
Sus'.  li'vifii;  1  inch  reclaneciUr  n;  i  i-m.  iii-le  ami  icrew  mjvemcntt, 
graSuileJ  Sjb  sisjc  for  holilmg  ilium  n -tii)*  |.ol  ui<inz  app  ir*iii».  Di\- 
phngm,  I'lit«.  PUoc,  and  Cmcave  M  't-.r  .,  i.l  Wrnha-n  Blnocul.ir 
Arran«'mcnl  ;  f-WrA  in  tltjim  hrm-Ksund  <\\r.  TSc  follon'inif  uppirMus. 
(iitcdin  ri.!;^tnil  Mah}«viy  C»s«.  Ii'^e  Con  leniing  LaiM  OD  Stand 
E»|«n«'»^  M  _r.>-Spi:cirDv:oo*,  d(" Mc  Noie  pWce.  Ro«X  lo  luprnved 
Achromaiic  LuiiilniMr' ;  Dflinarj- di  lo  :  Wrnh  <m  Ill'iminitor  ;  PnUriiing 
Apparatu*  witU  kciolv  nj  Sflcn  ic>,  <lc  ,  Wrnhim  P.iraKo!.i;.I,  <■  A-  Kc- 
fleciorv,  Comp-junJ  Compif  "■jrliim,  ditto  »  nal'er.  i  '.arc-  n  .Icilj  (.',iir'«. 
Licbcrkuha  for  i  and  ^\  po««rt.  Hiark  gla-*  I'a  arirfr.  »ilvrt  Side  Re- 
thctir.MntflOiadcnuns \jt<a<^  Thr*"-  Hark  \V«l!-i»nd  Hold*'.  Sro:  VxnK. 
AmSca«M4nienSlit«d.  Frog  Plate  Tr -ufhs.  and  othcrsmalltr  Apoarattn; 
al.i  I.vf  fn'f*'.  P-*"'  of  "  ■        ^         ^  'ii"sl».  ""d  the  foll->wini{ 

fiiK»t  6l  j!-t'Hvcv  vi/. :—  1  inch.  J  in  >i  ditt  j  1 1  inch  <\v.vt.  i  inch  ditto,  jj  inch 
dittci,  4  inch  ditto.  i"ch  diltii  1  i.icH  Jm  i,  !  inch  ditto.  I  inch  riitt". 
;dl  by  Ro-i :  aUoA  by  Poweli.  &  l.n  an  aluTniniun  ijiiidnink  No»«- 
luecc.  a'«  j»  fine  MKroicopic  L«"ip.  KiiMi»n«,  with  Cond»n»rr.  Refl<-ctor 
aitd  L'niver<»IAdja«m«nt,tiiM»hof»i«yC«»e.jidioiCTOy<w  pojinW 
Mahocnny  Ca<« :  alvi  liPO  bM**,  enMliiBnR  4>eMie»  Objocti :  and  OM 
•riili  I*  doien  Phy«ioktciwl  (Kjtcu;  «lM«llMr  appuMv' fw  nmtnlilW. 
Ac.  CoMMcrly^aoo:  wfllbaaaMittarnla.  Appir  «•  W.  C.  Buchu, 


COLLECTIONS  OP  MINERALS, 
ROCKS,  OR  FOSSILS, 

For  the  W«« SoMMiii,  Seines  TwdMra.  PraapMon;**^  ^ 
lltattraM  lb«  l«a4iot  TaM-booka,  is  B««M.  «M»  Tny»> 


ROCKSECTIONSfor  ih«  MICROSCOPE  from  i»  W.aach.  Pw 

CATALOOUas  G«ATIll. 

ABIN BTS»  OLASS^PPKO  BOXES.  TRAYS.  HAMM  KRS.  ^ 

THOMAS  D.  RUSSELL 

78  NEWGATE  STREET,  LONDON,  E.C. 
F.  H.  BUTLER,  M.A.Ojcon.,A««^R.«.MI<.«>t 

NATURAL  BirrOBY  AOBNCY. 
158  BROMPTON   ROAD,  LONDON. 

Unto  itt  BoDks.lEi]i«rali ,  Fossils,  and  athar  OltJadi 

of  Soisntifle  latartit 


STANLEY 


MulWauuicat  Inslnimeni  MAnufaciuror  to  H.M  C«vtnHBMl,  CwMCilaf 
India,  Science  and  Art  Dfr'afn^'".  AJmimhjr.Ae. 

Drawinc,  and  SurTeyli»j  I| 
of  •vary  dascrlptloa. 


Haanen.  Chiuls  Hammcr-Mrapi.  ttni  Coltcctfaig  Baft  alway*  i« 

«P<cimensor  Rocit*  and  MineraU  tut  and  polithed,  and  CM<l-ir*y»  a* 
I  .Im-topped  Boxe«  manufactured  cm  the  ('r«mi«».    Rock-»lide»  a>»d<  ' 
o»d«r.     Phyfiognphical,  Geol  Riral,  Mincralogi 
CotlecuoM  fanufhcd  in  accordance  with  iodividu 
and  Skeletoai  pttpafcd.  _     _        ...  .      ,  , 

l  o  be  hid  oil applicatioa,  Pric««..  Po»t-free  jJ.,  Noa.  »       a  of  Tat 
r.LA^  lAi  .MS*  Macazinb.  »  Naw  Moalhly  Jotnoal Car  ihm  Rtwd  «• 
l).Ku»ion  of  Glad»IPbcao«ncaa.«di«adbrK  F. 
I  ii«  awitwwa  of  Nmmi.  Wamn  Upkaa,  Da 


ual  r«i|oircii>etii>- 


.KCKOALL,  PC  S.. 


Of  Ik*  HisheM  QuaUty  and  VMlb.  M  tka  Mil : 
tmuHmfi  PfU$  LM  P0it  Fm. 

W.  F      obtained  lh«  only  Hedal  in  tk*  OttM  1 

Kecellencc  of  CooMruction  of  Mathemalkal  II 
OOIB  Medal  in  the  International  Iii.cnlion%  EddUtfaD  iSIf  fav  Math** 
muical  Wotk     Silvtr  Medal,  Architect!'  Kxhibiliaa,  lUfc 

Addr«»«:-OREAT  TURNSTILE.  HOLBORN.  lOMOOM.  W.C 


WIMSHURST 

MACHINES. 

WithClau  PlalM.  alloie^.  double  and  miilliplt, 
ulan  with  Ebonite  Cy'.inJrrs  with  and  wiihool 
GU<it  Caata.  Baiterie: 


COLLECTIONS  of  MINERALS,  ROCKS,  or  FOSSHS 

SpMitUy  pnund  to  Boet  Roguirements  of  Studenls,  Leclaren,  Ac 

And  inu»traiini:  the  varioui  MaBBall,  Ac..  *a_u«»d  jk\  «U  Co  Uget 

SlImoU.  &c..  price  i-j.  6./.  lo  4afc  aad  wMMfc  Spaou  tamnaM  mt 

Colle<  lion*  for  Traveller*.  Prospeeton.  Sc.  TcffiM on  appbeaooa. 

MICROSCOPIC  SECTIONS  OF  ROCKS  A  MINERALS 

The  iarseit  ali.i  IrcM  Senr^  uf  ll.c  n  ;  m  ,nt.- f  -[  1.;  v  jri-rir ,  ff        :^.r  'r 
oflocalities.    All  i^ne  price,  u. '■/  rxd,,  1,  ,>t  fi-r     :.i-.:  r-r.  ..  ,« 

Apparatus,  Cabinets,  aad  Appliances  for  Museomi 
and  for  Field  Work  of  every  description. 

CATALOCL  ES  AMD  LISTS  FREE  0.\'  AFPLICAT/OJirTO 

«T  A.  S-    Ro  OhStBO'OR'Vp 
MINERALOGIST  AND  GEOLOGIST, 

88  CHARLOTTE  ST..  FITZROY  SQUARE.  LONDON. V. 


TelapboMa,  Galvaaeatatan, . 
and  labsnuory.    Scbool  Appaiatai 
tcij(«ioB. 

LaSCB  CATALnr.L-E,  fifth  Edition,  R'>y«l  Itro 
144  VP    7"^  lllutlrationi.  Poll  free,  74^. 

KING,  MENDHAM  &  Co., 

Western  Electrical  Works,  BristoL 

.  Address:  IJ  FENCHURCH  STREET,  B.C. 

(W.  B.  ALLISON,  Agent  )    Estahm^hfh  1I76. 


«,  galvanic  and  aiadical  1     —  "~  -  — 

TO  SCIENCE  LECTURERS. 


Sm  Mt.MUCHKS'S  PATENT  COM Ul NATION  OPTICAL  LAX- 
TERN,  aHd  by  laie  W.  Lawt  CAarKXTca,  K«4  ■  l^rof.  Foaacv  N** 

t  riple cOMtrwtcd  fur  1!  T  M  ali)»n.  E<q.,  lhi«  <eunn.  New  0«yKyi*r» 
icn  Mieroatop*  i.t  .mi  Ke«u.[«.  l>ccwr»  Triple,  Priie  MedAl,  Miehe^t 
Award.  Supplied  to  the  kuyal  Polytechnic  Intiiiuliofi,  Dr  H-  r>«ATT*» 
GuiNNKSii,  Madame  AimiiN*  PArri.  &c.  Patent  Pampha.  1  :e»» 
Science  Lcclura  Sett.  Novelties  Ciiciipevt  anJ  Hat.  tUb..: i'.c;%  I 
irated  Caialogon  joogagaa,  w. ;  Poatagc.  jr/.  Snallar  do..  6,/. 
Iet»  Free.— HUGllBSi^MKULin    ~  ' 

KinK»land,  N- 


LANT£RN  STEREOSCOPE,  (andertons 


PATENT.) 


4«l  ■ 


CAN  aa  ABArTBB  TO  AMY  LAMnR*. 

For  pFQjMtlnc  on  Sctmb  Ptotum  tbat  apoear  tn  Stereoscopic  Rellsi; 
SOLE  LONDON  AGENTS : 

HARVEY  AND  PEAK, 

56  CHARING  CROSS  ROAD,  LONDON,  W.C. 
WIMSHURST   INFLUENCE  MACHINES 

Bcbeol  Form  with  18  In.  PUM*      ...     «.     »  *1  }•  O 


Hai^or  aail  Peak  a'rom, boat inalio,  18te.  tiaScs 

"  Hi"-    "  • 

,,  ,,  ..  SO  In.  ... 

Ditto,  atrensir  bnUt  for  I^iboratory  purpoaea 


■  10  o 
4 100 
5  loe 

•  toe 

•  loe 
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INK 


DRAPER'S  INK  (IHGHROIC) 

mm  tMs  Ink  Ifl  «M<  wvtlloB 

■fey  M  kad  fhm  kll  SttrttSMi*. 

In  Jars,  Od..  Is.,  ft  2s.  Meh. 

GukbaobuiiMdiB  London.throuf  h  Meitr*.  Baiicla*  A SoMS.  FmiiuideB 
Stf««ti  W.  Bbwards.  Old  ChaBge;  F.  Nkwh«v  ft  S»M.  MawfUi 

Siract :  >Dd  10  be  had  of  all  St«liaa«n. 

BKWLEY  &  DRAPER  (Lirniled).  Dublin. 


CONCHOLOGY. 

Nt«  anil  iolcotiog  Sp«C4«>  of  Recent  Shd'x  from  Borneo,  {■hilippiaa 
bbiid^,  China,  fte..  ftc. 


coiuenoNS  am»  (f«ci«BKS  bought. 

COLircTrONS     FOR     Mlr>IUM!i     r»OM      C',  Ti3 
■  XCHAN'.I'^  MAUB  for  ^rifctrs  Nrf»  -T:i-: 


HOLLOWAY'S  OINTMENT 

CURES 

G  out,  Rheumatism,  Luirbago,  Sciatica, 
Cnts,  BrniseBj  Sprajns,  Ac. 

INVALUABLE  FOR  ALL  SKtN  DISEASES. 

B«iiowi|'s  OiDtment  and  Pills  may  be  oUained  «( 

all  Medicine  Vendors. 

LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 

Vf>liro«  vIolMior.  Stionicilla  Auviatilift,  Limn  si<  rerntrphyUi,  Lacinnu 
I  tIa  «ori.-itiV  Pluiratetb  T':prn>-  iind  other  objerl*  of  Pnad  ASdrtAi 
^'^  1 1  icvila,  hpirogyra^  ChiJi'A,  \  :  .  lor  Sliidcn)^  nf  Hioloty.  S^CCMMIIp  «dlb 
Drawirg  aoci  Dcscnption,  for  On*  SKilUns,  INwi 

T.  B.  BOLTON. 
FARLEY  ROAD,  MALVERN  LINK. 


GLASS-TOPPED  BOXES,  CARD  TRAYS,  &C. 

AUItiiNhaf  OlaW'Toprcd  IVwes,  .^c,  isaBBbclured  00  the  prtoliai^ 
ItMtHigvtar,  ftwB  tt,  3^.  pvrdera. 

Grcutar,  Ctni  t«<  {MrdMB. 


HUGH  FULTON  (Conchologist), 
216  KING'S  ROAD.  LONDON.  S.W. 


SAMUEL  HEN  SON, 

LAPIJ)A&Y   MIHEJIAXOGIST,  4e. 

SSTAKUSHBD  tlfo. 

Preciiin  S'(hk«  Cut  .md  Mounwd  to  wt  THngll.  ATll>*«*  M 
C»Od  Fxampio  r.f  the  various  CwBt,  fHCy  StOMI,  Mid  Mlll-pl 

Stone..  Cut  and  in  tin  %mt^ 
Be>iit  rfnl  I  trrttX  Qiwaitma  Opthi  Labndaritr,  Rack  CnnUl, 

Ai;»ie,  ."Ic.,  Re.  _  _ 

Choife  Sr'-^*''-'^"  '^f  N^w  .M!ncrat<  «intahlc  for  C"11tcior»  anil  Mu«eum<. 

The  f"inr-[  V" i'llr  tLiin  o:'  Mac^Ji  Slonf'^  ever  fii.iJe  ntiw  i.n  V^m^f. 

l>iai«n.ace«u<  r  .-inh,  i I akodatii,  Ja)>an.  CoUecuofu  and  Apparatu*  f«r 
SivdcDt  «r  l^mncwr. 

LESSom  civsy. 

SAMUEL  HENSON, 

97  REOBNT  8TRBBT.  LONDON,  W. 


MESSRS.  MAGMILLAN  AND  CO.'S  NEW  BOOKS.  • 

THE  COLLECTED  WORKS  OF  THOMAS  HENRY  HUXLEY,  F.R.S. 

To  Monthly  Voldmet  Utm  October  I.   Globe  8to.    $f.  each  Volonr.   (THE  EVERSLEV  SERIES.) 

Vol,     T.  METHOD  AND  RESOLT.S.  \Rtaify.      'Vol.     VT.  IIL'ME. 


Vol.    It.  1).\R\\  IMANA. 
Vol.  III.  SCIKXCK  AM)  Kr>i  r\  rtii\. 
Vol.  IV.  SCIKNXK  AND  IIKURIAV  I  KAOlTIOV. 
Vol.    V.  SCIENCE  AND  CHRISTIAN  TRAHITION. 


.\ND  I'lIlLOSOrniCAL 


Vol.    Vll.  ETHICAL 
KS.SAY.S, 

Vol.  VIII.  MAN'S  PI.  VCE  IN  NATL'RE. 
Vol.     IX.  E.SSAYS  IN  bCIENCE. 


A  TREATISE  ON  THE  THEORY  OF  FUNCTIONS.    By  James  Harkness. 

M.A..  Anoetatt  Professor  of  Mathematlcii  in  Bryn  Mtwr  College.  r.-t.,  U.S.A.,  and  FR.\NK  MORLEY,  M.A.. 

ProfeMor  of  Pure  M.ithemnlic!  in  IUverfor<l  Collf-  -.  V  A  .  Svo.    i8j.  net. 

A  SHORT  COURSE  IN  THE  THEORY  OF  DETERMINANTS.   By  Laenas 

GIFFORD  WELD,  B.Sc.  M.  A.,  Profenor  of  Mnthcmntici,  Slate  Ushenity  of  lom.  C»wb  Sva  7«. 

AN  ESSAY  ON  NEWTON  S  PRINCIPIA.     By  Walter  W.  Rouse  Ball, 

Fellow  and  Anntant  Tutor  of  Trinity  College,  Cambridge,    Crown  8»o,  6i.  net. 

UTILITY  OF  QUATERNIONS  IN  PHYSICS.    By  Ale.xaxder  McAulav, 

M.A.,  lactam  to  IbtbeaMtics  ud  Physics  in  the  UniTmity  of  ThnMni*.  8«o,  51.  net. 

INORGANIC  CMEMISTRY  FOR  BEGINNF.RS.    By  Sir  Henrv  Roscoe. 

F.R.S.    Assisted  by  J ttttra  Lu.s'T,  B.Sc.  ( Victoria  1.    Globe  iivo.  2i.  61/. 

TEXT-BOOK   OF    GEOLOGY.    By   Sir  Archibald   Geikie,   F.R.S.  Third 

Edition.    Medium  8vo,  38/.  {/mmtdiately. 

TABLES  FOR  THE  DETERMINATION    OF   THE  ROCK-FORMING 

MINERALS.  Compiled  by  F.  LOE\VINSON-LESSING.  Professor  of  GeoluKy  at  the  Unlwnityor  Doqwt.  Ttanslated 
from  the  R«wi«n  by  J.  W.  (;reGOKY.  B.Sc.  F  G  S.,  of  the  Britiih  Museum  (Natural  IlUtonr).  Wttb  * cb»pler  oa  the 
Pctialogteal  Hicroccope  by  Pro£,  C.  A.  Jf.  COLE,  M. K. I.  A.,  F.G. S.    Super  Royal  8vo.    4/.  6i.  net. 

INTRODUCTION  TO  THE  STUDY  OF  POLITICAL  ECONOMY.  Being 

•a  entirely  mtrftten  third  edition  of  the  Onide  to  the  Stvdj  of  PoKtinl  EcoMwy  hf  Luici  Cosm,  PmTesior  to  the  Rqyid 
Vnifef eity  ti  Pivin.  Ttendaied  by  Lovis  Dvu.  Crown      Sr.  M  net. 

MACMILLAN  AND  CO.,  LONDON. 
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60  Prize  Medals  Awarded  to  the  Firm. 

BE  CAREFUL  TO  A8K  FOR  FRY'S  PURE  CONCENTRATED  COCOA. 


PERKEN,  SON,  AND    BAYMENT,  HANUFAjOTURERS. 

WX/TB  FOR  OUR  CATALOGUE  IT  IS  SENT  POST  FREE. 

"OPTIMUS" 

PHOTOGRAPHIC 
OUTFITS* 


"OPTIMUS" 
MAGAZINE   HAND  CAMERA. 
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NEWT0N8  PAT£MT 

Scientist's  BioDial  Lantern, 

AS  MAIJE  ruK 

Cambridge  an<l  London  L'nivertily 
Extension  Lectuter»,  &c. 
Highest  quality  only,  14J. 
Xfjo  Calalcgut  cf  Optical  l.anttrns, 
Pro/tetioH  ApfaratHs,  and  ScUntift 
and  el  Her  Slides,  hour  Stamps. 

NEWtON~&"  CO., 

OftUiAHi  to  tht  QntiH  ami 
the  C^ttrHmmt, 
lly  Special  Ap|>oinliiier.l 
TO  Till  (OVAL  IS4TIT11ION  OF  blBAT 

aair AiN. 

3  FLEET  STKEKT.  LONDON. 


NALDER  BROS,  ft  CO., 
16,  RED  LION  STREET,  CLERKENWELL 
LONDON,  E.C. 

LONDON, 


TELEGRAPHIC  ADDRESS,  SECOHM 
TELEPHONE  No.  6770. 

MAKERS  OF 

Thomson  Galvanometers.  Lenses. 

D'Arsonval  Galvano- 
meters. 

Secohmmeters. 

Standards  of  Self  Induc- 
tion. 

Micrometer  Ganges. 
Ammeters. 
Voltmeters 
Microscopes. 
Mirrors  and  Prisms. 


Wheatstone  Bridges. 
Standard  Resistances. 
Condensers. 
Standard  Cells. 
Electrometers. 
Carey  Foster  Bridges. 
Chronographs. 
Telescopes. 
Comparators. 
Potentiometers. 


EWING  S  MAGNETIC  CURVE  TEACERS. 

A/ti{  all  Kinds  of  Scientific  Instruments. 

CATALUGUE  FORWARDED  ON  APPLICATION. 


GRIFFIN'S 
NEW  CATALOGUE 

or 

PURE  CHEMICALS, 

REAGENTS, 

AND 

M I N  E  R A LS  FOR  A N  A  L YSI S. 

POST  FREE  UPOX  APPLICATION. 


JOHN  J.  GRIFFIN  &  SONS, 

22  QARRIOK   STREET,  LONDON,  W.C. 


NEGRETTI  &  ZAMBRA'S 

CLINICAL  THERMOMETERS. 


4,  5,  or  6  inch,  with  Patent  Indestructible  and  Magnifying 
Index,  5s.  6d.  each,  in  Metal  Case. 

4,  S,  or  6  inch,  with  Patent'  Indestructible  and  Magnifying 
Lens  Front,  7s.  6d,  each,  in  Metal  Case. 

Half  B  Doicn  kiii  (ne  by  RcsisKred  rost.  and  intund  uaiotl  lau  cT 
brcakase,  to  any  couniry  wiibin  the  I'usial  Union,  on  receipt  of  Kemtttance. 
N  EG  K  KIT  I  &  2.^MIIKA  arc  the  lnvrnior«  and  Paitateci  of  the  Ib- 

doiructibic  Index,  tifon  wtiich  priucipic  all  Clinical  Thcrmometcn  of  the 
present  liuy  ate  ina<L> 

NEGRETTI   &  ZAMBRA, 

Scirnti/ic  Intlrvmemt  Makgrs  ia  II,      tht  Quftm  ami  Hay^i  Family^  Oh, 

38  HOLBORN  VIADUCT. 

Branchcs-4S  CORNHILL,  and  122  REGENT  STREET. 
Phdographic  Studio— CRYSTAL  PALACE. 

Telephone  Na.  6;Bi.    Telecraphic  Addrex  :  "  Negreltl,  Loodoo.'* 
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DEPARTMEirr  OF  SCIENCE  AND  ART. 
ROYAL  COLLEGE  OF  SCIENCE, 
STEPHEN'S  GREEN.  DUBLIN. 

SESSIOH  tt9)-94- 

Tlie  Roy»l  Collcie  of  Sewnct;  »iipji''«'  Cr>iir««5  of  InitrtKlion  in  the 
Science*  applicabi*  M  111*  Indu^trijil  Arn.  c^()erlally  ihr>^  whicb  may  b« 
ctuMd  broadly  uodtr  Ih*  b«ai<l«  CHCMICAI.  MANUKACl  UKES,  £N- 
CINEERING.  ana  MINING. 

A  Diploma  oi  Aatociate  of  iha  Callac*  (A.  R.C.  Sc.,  I.)  ii  (noted  at  the 
cod  of  thcThrc*  Vcart'Counc,  the  required  conditions  being  complied  vrith. 

Four  Royal  Scholarihips  of  the  value  of  £yt  yearly  each,  with  frrc 
admiuion  lo  ihe  I.eciufM  and  I-aboralnriei,  an  atlachrd  lo  the  College 
Two  are  "fTcr^d  f^r  co-njirriiiun  rprh  >f  >r  t  ^  A«*o<"inie  Stu.!rnt«  not  bcinjc 
ttoyal  Kjthlbili  -ner*.  an  the  cufi.[i  i.)f  :hr-ir  Kirsi  dear's  r<iur*«. 

Tb«  Feet  payable  hv  N 0:1.. ^ludriit*  are  -ijj  f  ir  each  xporaic 
C6hm  of  Lecture^.  Li  for  Sc^iiun — Pure  Mathcmkiic^,  \\\  year.  £-i  for 

""for  analytical  CHEHISTRV— for  a Spc«ial Coune  of  One 
Month:  £.i  tat  ThfM  Months:  ^  fer  Su  Mamht;  jCw  lor  iho  «i>iire 

Seuuofi. 

FOR  PHYSICAL  I.AFORATOR V-/!;  for  «  8pmM  CoiiM  of  O 

Hoar  Dv  Day);  Zia  tor  the  eotire  SesM-^n. 
^Jg^lMMf i  WO~iCs  tor  r-  - 

FOR  ZOOl.OT.ICAt.  T.AROK  A  TORY— ftr  nSsocU  CoaneofOne 
Month:  £i  far  i>(  Mr.ti  .ii  n,  .n:!  \rt%i:ourve  Royal  Vnlvwriiyaf  Inland  . 
or  Z<  for  a  Special  Coutte  of  Three  .Muniht, 

KdR  BOnTAMICAL  LABOKATORV-SaiMMZoohiiiadUlNnMry. 

FOR  GEOLOGICAL  LABORATORY— for m  Vpoc&ICeww  af  Oo« 
Month. 

.FOR  DRAWING  SCH<  1OL—Z5  f^^r  the  Seiaioa:  jCj  tor  Om  Term. 

The  OieiBieai,  Phywcal,  Uoumcal,  and  Zooloskal  LaMtaMriei  and  the 
Drawing  SchoobM*  09M1  Daily  tor  Pnetkat  iaflttuctiM««adilw  Cwlacical 
Laboratory  ia  apo*  tor  N«i>AsiodBi«  StadoBia  ■!  Iwai*  lo  bo  anmtcd  with 
the  ProfcsMir. 


Moalb  :       per  .Month  (lor  Six  Huur>al>a>)   or  ifittortlMSoitiM  (I 'iic 
'     '    -"^  -  CDtire  Seati-^n. 

■  Three  Motubt :  £9  for  Six  Months  :  £11  for 


°1ffliMiiii°^ii'?i:i.i'?l!!!r"*' }  Prof- J*"««  »<•*• 

•Vrac-lPrDf    W.    N     H»«Ttvv,  FK.S., 

 I     F  C  S  .  F  K  s  F. 

^Prof.   W.    F.  Ba««htt.  F.R.S.E.. 


Wqwtab  ThMwUeal  and 


Ceolfny  

Mininc  and  Mineral  >«;y 
Botany  ...  .~   

ZaolaBy~.  •»   

The  C..yr>e 

M 


.  M.R.I.A  .(Ueanof  Faculty  for  the 
(  Se>«on). 


J'tof.  C.  A.J.  CoiE,  F  G  .S  .M.R.T.A. 
Pr  f  J.  P  ij'kKiLtv.C  K  ,  M  K.I.A. 
Pruf.  1'.  JnMs<.ON-,  D.Sc..  F  L.S. 
(  Pr  .f.  A.  C.  Haddon,  M.A.,  F.Z.S.. 
 \     .M.K.I. .\. 

f  Chrti.Utrv.  Ph>iii_i.  Bi^rany,  '/.na\  yzy,  Ge.ilnjy,  an,! 

?    Ul.i.i  ;  tiv  l);r  K  .yal  I'llivrtsily  .if  Iri-lan.i.  .iinl  Ccrliti 


catc*  of  Attenn.tn'  c  j»r':  i;ranlc  J  ttj  Me<lti-.tl  and  ijlhef  Sludetitsatlrndlni;  tlie 
Coiiries.  ami  thf:  ChenucaL,  Ptiy.ic.il,  Ij  jianicali  and  ZoolOKical  Lal-uraloriev 
Programmer  may  be  oi>tatneii  <jn  a;>plication  at  the  College ;  or  by  leitcr 
addnuad  U>  "Tbe  Secrciary,  Koyal  <.«otUgc  of  Scicaee,  Ste|tlieD'>  Green. 

"^t^tntTonBoflbtSeMion  wiOcamiiMnceea  MONDAY,  OCTOBER 

»,  189}. 

N0IE. — litUnfiing  -tiii\:a'r  SluJtMft  tj;.'.'  ^(-/j, •»*■./  /li/r  ,iia 
£nSrtuu€  £^mmimati&m  in  EUmtnliirjf  MathtmAtUs  txm4  EltmtHtn*-y 
PrmlkmtCmmttry,  avcarfiraMtf  *■  A  itf  P'<tgrmmmt,  tt^M*/  iv,^>.  i 
mmf  tt  had»m  itfftkmiemfnm  tkt  Sttrrbur. 

Prof  I.  P.  0"RFtI  !  Y  S^-'  r  ry. 

UNIVERSITY  COLLEGE,  LONDON. 

DBPARTHRIfT  OF  GENERAL  PATHOLOGY  AND 

BACTKRIOI/)CV. 

A.  BACTERIOLOGY 

The  New  Bactertol  igical  Lab-jraiory  of  iha  abOM  PfllOWMH  will  be 
Ofwad  for  Cla««  Work  and  Original  Re  .eaich  OB  OCTOBER  a.  Gaailc 
nen  wiOting  to  <ludy  Racteriol.>,cy  may  do  ao  under  aay  of  the  Ibllowing 

DlVisir»n«  iif  the  Suhject  ■  — 

(ii)  1  .cllcral  t-  ijijrsc  ■  f  Pfact  ral  Ilacteriology. 

(/>  Coune  of  lt«<:terioU»>y  in  connection  with  the  C<Hir*c  ui  Hygiene 
dcngned  to  meal  the  R«)airam«nu  for  Ibo  Kwnai— lioa  for  Um  Oiploiiia  of 
Public  Hcaltb. 

(<)  Bacl«riolck:lca1  Chemiilry. 

M  Origiinl  Ketearch 

For  ftinher  l'anicul.ir^  apply  to  Auitlant-Pfofedor  Borca,  at  the 
Laboratory. 

B.  CHEMICAL  P.ATHOLOiiV 

Arrangcmenti  hare  tiuw  been  com|i!rie,l  in  the  Departinent  r.f  Gericral 
Patholocy  for  the  teaching  of  Chemii'al  Pathol  isy,  n«urell  a%  ptovition  for 
iba  carryuig  ont  of  Original  Rete^n-h  in  the  uiine  ^ul  jeci. 

Fiw  fnithar  Paniculari  apply  to  iJr.  Vaui^han  HaHLKr,  at  iba  Labora. 

VICTOR  HORSLI  V,  r  R  S..  Pmfei.or  of  Pathol:>gy. 


DACri.RIul  OGY. 

KING'S  COLLEGE,  LONDON. 

Tbo  Lahnratory  i<  onen  il  lily  from  iea,«.  t9Sp.m.  torlNSTRUCTtON 

and  ORIGIN  AI.  KKSKAKCH. 

Alt<:tiii.i'i  c  t  :    til-  month.  £^  jr 

Speoal  Pu>i  I  .raiUiate  C'liirte.  Friilayi,  11  a.m.  lo  1  p.m.,  £3  it. 
Evening  Class.  M  nday,  7  p.m  to  9  p.m.,  £t  M, 
Evening  Class  on  Fermenialiun,  Wedo7sdaFl.y        lay^M,^  )(a  H. 
Por  Syflabttt  apply  10  ihc  ScciBTaaT. 


BALLIOL  COLLEGE,  CHRISTCHURCB. 

am:> 

TRINITY  COLLEGE,  OXFORD. 

NATURAL  8CISHCS  SCHOLARSHIPS  AND  EXHIBmOS.- 

A  aartiaad  Eiaaunalioa  for  Natonl  Scienca 
la  wtil  ba 


abe*«  Cdlafa*, 


tieaa  wtil  ba  held  by  iha 
NOVEMBER  11.  1S9J 

Three  ikholarshiptand  Thi«aBahibilkm*ilIbaofiiMd.lk* 
bring  worth  £to  a  year. 

rheaabionsforosaailaaiioa  win  be  Pbyiiei,  CboaiiHrF.  aatl 
Caodidattiwinnotba  capcelod  M  aAcr  ihMMolvaa  is 
these. 

Particiilar<.  in  .v  h«  o\i:aintd  bjraffplicatioa  la  A.  VnUNM  H. 

Chri»t  Church,  Osford. 


UNIVERSITY  COLLEGE,  LONDON. 

I.<ciur«a  OB  GEOLOGY,  by  PkoC  T.  &  BONMEY.  IXSe...  IXJ>.. 

F  R  S. 

'  .enrral  Counatbccias  TUESDAY.  OCTOBER  io»  at  Mao*. 

Special  Coarse  far  EagiaatriagStiidmiaoa  Moaday.  at  t  p-m,.  bagiHiBc 

on  Monday,  October  9. 
Preparatory  ClasMCB  for  the  II  Sc.  of  the  University  of  LmAo*  OmS 

other  Msecial  purposes  begin  on  Mi, nday,  Octriher  9,  at  9  p.m 
For  furih< 


further  Pariicwtan  ay  jity 


I.  M,  HnRSItrK''.H,  M  \ 


UNIVERSITY  COLLEGE.  LONDON. 

LECTVRES  ON  ZOOLOOV. 
The  GKNTRAL  COURSE  OP  LECTURES  ON  ZOOUMSV.  S* 
Pr.>r  \vf:i.i>(iN.  M.A..  r.R.&.  will  commboo  ca  WrKDNSSOAT 

OC  rOUKk  i,  at  I  p.m. 

A  Special  Course  of  .Six  Lecturcson  "  The  Staiistics  of  Ariesal  Variataoa.* 
will  lie  gi«eu  00  Tuesdays  at  p  m  ,  commendn£  NOVEMBER  A 
Syllabas  of  these  Lectures  i%  ("i-,-  prepirr''.  and  may  tx  ohtaine.j  at  the 

Offca«fthaCoikyoaboaithe  ! 

  J.  M.  HOKSUURGH.  M.A..  Secretary. 

PRACTICAL  PHYSICS. 
KING  S  COLLEGE.  LONDON. 

A  Cvurvc  in  Pr.iciii.al  Physics  will  be  held  everv  Fni!*y  F.veniaj 
during  the  Winter  ar>il  >imuoer  Session,  commencing  OCrObfcK,  r 

The  InstriiCtiun  \^ill  lie  adapted  to  inJiviJual   re']uirciTieni tn.! 
Course  may  be  especially  bro>igbt  before  the  notice  of  itiudeals 
for  iba  Lantoa  li.Se,  EaaniaaiMa*. 

For  Term*  and  fbnbcr  particulars  apply  lo 

M,  SYDNKV  |i1NE>.  n.A    Pern jn«t 


UNIVERSITY  COLLEGE  OF  WALES. 
ABERYSTWYTH. 

Tho  Con  net!  faivilc  Appliratiuns  for  ihe  Appr;ininirnt  of  PFMON- 
STRATOR  and  ASSISIANT  LFt  1  CRKR  m  i'HV>lC.S  a!  .1  -nij^riio* 

i£l20. 

Full  Particul.irt  uf  Diiiic',  Ac  .  m.iy  he  oi  iained  from  (he  undervi^ceJ, 
to  whom  Applications,  logetbcr  with  LUpirs  (  resiimonia',.  n.uit  *e  ksi 
oa  ar  bifaia  OCTOBER  to  aaat. 

1,  M'  tR  ■  IMF!;  fiK  I  K.V.  Rrg.arar 

The  DURHAM  COLLEGE  of  SCIENCE, 
NEWCASTLB-UPON-TYNB. 

TliaGMBCil  Mm  Applications  r<r  the  I  FfTURESHIPin  FRFNCH 
and  ITALIAN.  Tbosiipand  aiiachni  in  ihefwi  isi;i-.o. 
ApaKeariaBi  and  Tetllaianials  most  be  scot  to  the  aadenigncd  not  later 
lOCTOikr  - 


»ER«,tH}. 


H.  F.  STOCKDALB.  SocNtary. 


The  MANAGERS  of  the  BALPOUR  Me- 
morial FUNI>  hereby  cive  n-^tu  e  tS.it  the  PALFOl'R  <  1  (  fiT  N  f- 
SHIPimII  bi- %.Kant  oa  OCTOHLR  i-.  i^ij. 

The  Names  of  Applicaniv  together  with  wch  ioforiaation  as  iIwt 
■ay  tiditk  dtiiiahli^  ibim  be  MMlqp  OCTOBER  17,  ttui,  ta  ite 


THE  ELECTRICAL 

GENERAL  ENGINEERING  COLLEGE, 

SCHOOL  OF  SCIENCE. 

PENYWERN  HOUSE.  2  an.l  4.  PENYWERN  ROAOu 
EARL'S  COURT,  S.\V. 
PniKiPM^  W.  M  TONEELUAMN,  8.Sc.  M.I.B.t. 

Sunoa-lHrnnKTOit-C.  CAPITO,  M  I  E  E  .  u  l.M.E. 

Mai,  Steam  Cngiae,  Engineering  Workshop 

Shof^Rc. 


The  Calkca  piatiMM  a  TItalnInc  for  Electrical,  Mechanical.  Civil,  and 
Mining  Engineers,  (or  Science  Sindents  in  Malhemattcs,  PbjMai.  CiM> 
ml>iry,  lliolozy.  Geology,  and  .Mineralogy,  ar.il  PreiimiivUF  ToImC  tol 
Siudcois  eoienog  Cooper**  Hiil  and  the  Central  Iniuiutioa. 
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Sale  bi?  auction. 

TL-ESfJAV  NKXT,  OCTOBER  lo. 
VALUABLE    COLLECTION    OF    HORNS,   ANIMAL  SKINS, 
INSECTS,  ETC. 

MR  J.  C.  STEVENS  will  Sell  by  Auction, 

at  hi»  Great  R  'oniv,  iJ,  Kine  Siwel.  C  jvrnt  Garden,  on  TUESDAV, 
Next.  OCI'OBKR  lo,  at  half-pati  la  prectMly.  a  Valuable  Colleciion 
of  Ham«,  Animal  Skini,  Exotic  In<rcti,  Minerals,  Fo»iN,  ShelU. 
Brilikh  Lepidoptera^  Binit'  Skios.  Eii;i,  ani  o(h«r  Natural  History 
Specimens,  Books,  &c.,  &c. 

On  VMW  the  Day  prior,  to  till  5,  and  Momins  of  Salt,  ami  Catatofact 

had. 


DUST  IN  AIR. 

Inttruments  designed  by  JOHN  AITKEN,  Esq.,  F.R.S.,  Ac, 
and  made  by  WILLIAM  HUME,  Edinburgh. 

THB  POOKBT  DUST  OOUNTBR 

Ha>  Moitt  Chamber,  .Millimetre  Scale  on  elatt,  Vicwidc  Lent,  Graduated 
MeasurinE  Air-pump,  »  StopCKkv    In  ra><;.  4l  x  3  X  iF;  Weight,  10  on, 
PRICE  £8  aa. 

THB  KONI8COPB. 

For  I  he  Study  or  the  Colour  Phenuiienauf  duudy  Coiidenution.  due  lo  dust. 
Half-metre  Moiti  Chamber  CUu  Endi,  Air  ptimp  and  Stopcock  :  Weight, 
I  lb.  14  o«.     PRICE  £8  88. 

PLATTNBRS  OOMPL.BTB  BLOWPIPB 
laABORATORY. 

FOR  GEOLOGISTS  MINERAI.OC.ISTS,  AND  SCIENTIFIC 
VOVAGEURS. 

For  the  QualifAlivc  and  Quantitative  Analysis  of  Minerals,  including  very 
numerous  Aasay  and  Blowpipe  To  sis  and  Reai^entt,  with  a  Aae  Balance  in 
coIlaMibIt  glass  case.    Travelttnc  Ca%e  meamres  7i(  >:  ij^  x  weiahs 
SO  lb>.  PRICE  £26  12s.  6d. 


THB  CAimLBVBR  PROJBOTION  liANTBRN. 
Flat  and  Open  Stai;«.  fur  use  at  Science  Lecturei.  Physical  and  Chemical 
Ksptrimenu.     Shows  Lung  and  Whole  lirain  .Sections  for  Phyiiologiiti 
and  Pathologists.    Condensert  5)  to  16  inches  diaoMlcr. 
PRICES  from  £6  10a. 
ILLUSTRATED  DESCRIPriVE  PAMPHLET. 


WILLIAM  HUME, 

SCIENTIFIC    INSTRUMENT  MAKER, 

2  WEST  COLLEGE  STREET,  EDINBURGH. 

SCIENCE  MASTER  wanted  at  once  for 

CHEMIS  I  RV  and  PHYSICS  in  good  SchooL    Graduate  or  Royal 
'  College  of  Science.     Salary  £ty>  (about),   leaidenl.  Skchctakv, 
AsiociMiaa  of  Asaisiant  Masters'  School,  Victoria  Park,  N.  E.  Fee, 
half-a-crown.    No  other  charges. 


IMPORTANT  BOOKS 

ON  SALE  BY 

MAGMILLAN  &  BOWES, 

0>VIVXBR,II>Gr£:. 


HARRIOT.— .\rii4  An»lv«icx  PraxU.    1631.  12/. 
HERSCHEL,  CAROLINE. -Catalogue  of  Siarj.  179S. 

9'- 

HOUEL.—Calcul  Infinitesimal.  4  vols.  1878-81.  Finttofy. 

2'. 

HUYGHENS.— Oiiera.    4  vols.    1724-28.  2U. 
JACOBI.— Werkc.    VuU  I  to  6,  and  Supplement  Dand. 

iSSi-91.    £4  iSi. 
JACOBI.— Canon  .\rithmeticus.    1839.  151. 
JAMIN  AND  BOUTY.— Gears  de  Physique.    4  vols,  in  II. 

18S1-S3.    £2  2t. 
JELLETT,  J.  H.—Calciil  u  of  Variations.    1850.  50/. 
JOULE,  J.    PRESCOTT.  -Scientific   Papers.     2  Vols. 

1SS4-87.  27/. 

KAESTNER.— Gcschichceder  Mathematik.  4  Vols.  1796- 
iSoo.  14J. 

KEPLER.— Nova  Stereometria,  &c.    1616.  36^. 
KEPLER.— Tabulx  kudolphincc.    1627,  30s. 
KERSEY.— Ali-ebra.    2  Vol*.    1673-74.     lOJ.  6rf. 
KIRCHER.— Item  Kxtaticum  Coeleste.    1660.  i^, 
KIRCHER.— Arn  Magna  SciendL    1669.  i8j. 
LACROIX.— Calcul  DtfTerentiel  et  Calcul  Intesral,    3  Vols. 
1810.  .^2'. 

LAGRANGE.— CEuvrcs.    14  Vol-.    1867-92.    ^13  10/. 
LAPLACE. —Mecanique    cele>tc,    trans,    by  Howditch. 

4  Vols.  ^1717'- 
LAPLACE. — ijystem  of  the  World,  traits.  Harte.     2  Vols. 

12^. 

LAPLACE.— Probabilities.    1814-25.  2$s.6J. 

LEGENDRE.— Thcoric  des  Nombre*.    1808.  21*. 

LEGENDRE.  — txercices  de  Calcul  Integral.  3  Vols. 
1S11-16.    £s  'O/. 

LEGENDRE.— Fonciion*  EUiptiques.    1825.   £6  6t. 

LONDON  MATHEMATICAL  SOCIETY.— Proceed- 
ings.   Vols.  1-23  (1893).  jiiSiS/. 

MARIE.  — llistoire  des  .Sciences  .Maihematiques  et  Physiques. 
12  Vols.    1841 J  8S.  4Sj. 

MASERES.— S^riptores  Ligarithtnici.  6  Vols.  1791-1807. 
(Wanting  8  pp.  of  Vol. 5.]    /.4  4s. 

MATHEMATICAL  MONTHLY.— Rankle.  3  Vols. 
1859  61.  3SJ. 

DE  MOIVRE.  -Doctrine  of  Chances.    1738.  12/. 

MONTUCLA.  — Histoire  dcs  Matlicmatiqucs.  4  Vols. 
1799-1.802.    £7  7!- 

NAPIER. — Logarithmorum    Canoais     Descriptio.  1620. 

£s  to'- 

NEWTON.— Principia.    1726.  I2j. 

NEWTON.  — Principia,  in  English.    3  Vols.    1803.  25/. 

PAPPUS.— Mathematical  Collcclionei.    1660.  2S<. 

PEACOCK.  HERSCHEL.  AND  BABBAGE.— 
Examples  of  the  .applications  of  the  Differential  and 
Finite  Calculus,  and  Calculus  of  Integral  Differences.  1820. 
12/. 

PRICE.— Infinitesimal  Calculus.    4  Vols.    1S57-65.  45/. 
RECORDE.— Castle  of  Knowledge.    1556.  £3105. 
RECORDE.— Grounde  of  Aites.    1579  [iS77].  .1^310/. 
SCHOTT.— Mechanica   Ilydraulicopncumatica.  1657-58. 

I2f. 

SCHOTT.— TechnitMi  Curiosa.    a  Vols.    1664.  211. 
SCHOTT.—Pantometrum  Kircherianum.    1660.  12s. 
SIEMENS.— Scientific  Works  and  Life.    4  Vols.  1888-89. 
34»- 

THOMSON,  SIR  WM.  [Lord  Kelvin].— Molecular 
Dynamics  and  the  Wave-Theory  of  Light.     1884.  501. 

WALLIS,  JOHN.— Opera  .Mathematica.    1656-57.  21/. 

WOOD.— Isopermetrical  Problems.    1810.  18/. 

YOUNG,  THOS.— Lectures  on  Natural  Philosophy.  2  Vols, 
1807.  28/. 

&c  &c  &c 


MACMILLAN  *  BOWES,  Cambridge, 


i^uj  Ly  Google 
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EDWARD  STANFORD  S  LIST. 


Ju9t  Published,  Dcmjr  Bvo,  Cloth,  6i.  ncL 

ON  HAIL.    By  the  Hon.  Rolio  Russell, 

P.It.MM.Soe.,  Author  of  "  Epidcnki,  ni«utt,  and  Kcvm,  tkait 
CMMMandPfMcaiira."  With  T«tt  PhMognph*  oC  HatUi4MMi. 


BISKRA,  and  the  OASES  and  DESERT  of 

I'm-  /IIIANS,  w.th  Informaiioq  f.ir  Travtlkr*.  Bv  VLKRKn  K. 
t't.AaK,  K.R.U.-S.  lltrce  Mapi  uui  llhiiuaiiont  from  the  Autbor't 
PkMOfiaplii. 

.Iu«  PubliiKe^,  j«S  pp.,  Pr'nv  'v  v  <  ! 01)1.  '•i  '  i. 

ILLUSTRATED      OFFICIAL  HAND- 

BOOKofclMCAPEMd  SOUTH  AFRICA.  A /T.  i/Wofihe  HiMory. 
CandidMii,  POpubuions  Prodaciiont,  and  R».>urce«  of  I'm  Mv«ral 
Coloolc*,  Stuti,  Md  TamcofiM.  Kdilod  by  JOHM  NOBLE. 
"  A  conptdMuba  awl  MM  lM*wetl««  Mmy."— 


Recently  Pubtiilicd,  Demy  8ra,  tliiih.  ijj. 

GUN   AND  CAMERA   IN  SOUTHERN 

AFRICA.  A  Year  of  Wandering«  in  DechuanaUod.  Ihe  Kalahari 
D«f«ri,  and  tlw  UUn  Rivw  OMiniry,  Nf.imiland.  with  Nolc*  on 
CoUmintton.  Natintt,  NaranI  Hiitor\-.  an  l  Sf-mx.  By  H.  AMDBR* 
SON  BRVDKN.  With  nwoKrau*  Illu<irationt  and  B  Map  of  the 
Anhor'*  Koutei. 

"Nasi  10  Mr.  S«lou»,  he  i<  pfrhap*  iht  bctt-kDown  btc  saara  haMir  in 


THE  PARTITION  OP  APRICA.    By  J. 

SOOfT  KCLTIE,  A«u»>aak>S«crMary  !•  Iha  Royal  Gaignphleai 
Sodciy.  Editor  of    I  nc  Stainonn'i  V«ar-BMlb"  With  at  Mayi. 
"  In  lhi<  book  ihe  wondrrful  >tory  of  AMean  davtlopsMBt  b  lueMly  and 

picturrtqucly  y<M."—Pailx  .S'ea't. 


L)aJ<a:  EDWARD  STANFORD,  z6aid  aj  Cockspnr  Stntl.  S.W. 


AN  EXAMINATION 

WEISMANNISM. 


BY 

Ga  J.  ROMANES,  F.R.S. 


Pp.  22/,  with  Portrait  of  Professor  Weismann. 


Pricb  Six  Shilling*. 


LONGMANS  ft  CO. 


THE  GEOGRAPHICAL  JOURNAL. 

ConsMTt— OCTOBER,  ilgj. 

ExploritJnn  I'n  the  Mii«»agh  Mountaia*.    By  W  M.  Con>vav. 

Lieut  I'tary''.  .Vciic  Work     Uy  CvRVS  C  Ad\m* 

The  DocUpmcnt  of  (hr  Au»ir.ilian  Naiivei.    Uy  Ernest  Fai'KNC 

The  Koada  Umiaify.   By  the  Rev.  Dr.  MnntMCV. 

Maiitra't  Joonwy  to  the  Sluan  aod  Bcnua. 

Mr.  Grnory'f  Eupcdition  to  Moant  Kaaia. 

(ieofraphy  at  the  Uritisli  Atwcialiea. 

The  North  I'oUr  Kaon.    By  H.  ScEaotlH. 

On  Naincn'".  Ni>tih  P^Ur  klxpediiiaiu 

Onthe  Teachin.;  of  PhytiMgr.>phy.    By  P.  KxArsnttM. 

RobeccKi'^  Joiirncyf  lu  the  Sumali  Cououy. 

T)ir  M  .nihly  Record. 

Liirrjiiirr  jnd  M.ip^oflliaMMIlh. 

Map>  anii  IMu»trjtion%. 

LonDox : 

EDWARD  STANFORD.  a6 and  a; Cock^  Stmt, Chariog  Cra«,  S.W. 


/<•  Demjr  St  .',  cV  'M,  450 /a>:trs,  and  Illustrated  vnA 
263  Figures.    Price  i8j.  net. 

ZOOLOGY  OF  THE  INVERTEBRATA : 

A  TEXT-BOOK  FOR  STUDENTS. 

BY 

ARTHUR   E.   SHIPLEY,  M.A. 

Fkllow  and  AasiSTAMT  TtTOa  or  CnaisT's  Coli  cci,  akd 
DsMomTSATOB  ur  CoiwuMittn  Anatomv  w  tub  UttirMtsiT*  <p 
CAMaaiBSiL 

"The  boak  h  ««ll  (lluttrale  J,  wetl  iitdcxed.  and  ooorenlently  arraactd.* 

'•  Hai  been  compiled  with  ftcat  jadfnwBt  af  atall  M  evident  care,  tai 
cover,  the  ronlti  uf  the  latent  reaeatch."—  Tkt  Jf/wlm 

"  Good  throughnui." — Weifmimtter  Kfrirw, 

"Otic  of  the  cie«c  wjrlti  tSat  hjve  recc.illy  been  published  on  ih' v  mSject" 

'  An  regard*  Ictterpireu  and  Uliuiratioiu  the  voliune  i*  admirabl j 
up.  aa4ilw|^tateM«Wtah«iia  plaea  aa  iha  luadaiid  laai-baekaa  itc 
Mibjact  of  wtach  it  tmn.'*— £«jnf  mut  HTmltr. 

In  Mediuiii  .S:',',  /Smtriis,  Leather  baik. 

A  DICTIONARY  OF  BIRDS. 

BY 

ALFRED  NEWTON, 

ASSISTED  BY 

HANS  GADOW. 

WMM   CnNTKIBLTiaS'^  FROM 

RICHARU  LYDKKKEK.  H.A.,  F.G.S., 
CHARLES  S.  KOV,  M.A..  F.R.S., 

ROBERT  W.  .SHl  l-ELDT,  M.D., 

Late  United  Slairt  Army. 

TO  BE  C:  \ur/.j:rj  /'  /.\  /vu-'jp  PARTS. 
Part*  t  aad  a  now  ready. 

Mm  7s.  6d.  art  Mwli. 


In  Ou'irlo,  Cloth.   Price  \is.  6d. 

ZOOLOGICAL  ARTICLES 

Contributed  to  the  "  EncyclopndtB  Britannlca." 

BY 

E.  RAY  LANKESTCR, 

M.A.,  LUD.,  F.R.S.,  LlMAOls  Paam«o«  Ul  TM«  Vnivbcsitv  or 

Oxroet). 

T^'  -.^■'lifh  are  aJ.uJ  Ktndrt  i  Arti;!ts  ''v 

W.   JOHNSON'   SOI, 1. AS,    I.I.I).  F.K.S., 
Profc-Mjr  i.f  Gco'riiv  in  Tiinrv  <  illtgi,  Dablia. 
LUUWIO   VO.N   GKAFF,  l«h.D., 

A.  A.  W.  TtUBRECHT,  H».0.,  LL.D., 

Pr.ifeMTr  of  ZooloKy  in  the  Univet^iiy  of  Utrecht. 
.\.  G.  BOURNF.,  D.Sc, 

Profe»*or  of  BioWgy  «n  thr  Pre-;u!f  n  v  <"  '^'f  ^r,  Ma  Jrav 
W.  A.  m:K[>M  AX,  ;  >  .^c. 
PWftllOf  <tf  Natural  iltUury  m  the  L'mversiiy  CoUcs*.  Liverpool. 

In  Demy  Sr  c,  Cloth. 

1NV£SI1GAII0NS 
ICROSCOPlGFOAMSaflii  on  PROTOPU&H. 

'  PROF.  O.  BUT80HLI. 

Translated  from  the  German  by  £.  A  MINCHIN, 
B.A.  Oxon. 
lUaatiaiad.  Itm  thtfrtm 

Londom:  ADAM  AND  CHARLES  BLACK, 

SOHO  SQUARE,  W. 


Digitized  by 


OCTOBEK  5,  li>93j 
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StR    WILLIAP^    DAWSON'S    NEW  WORK. 

SOM£  SALIENT  POINTS 
THE  SCIENCE  OF  THE  EABTH. 

By  Sir  J.  WILLIAM  DAWSON, 

C.M.C  .  LL.D.,  &c. 

[11  iiMtbn*.    Crown  8vo,  Cloth,  71.  6</. 

The  latent  work  cuntaid*  nuKh  ibu  U  new.  and  muc'i  in  correction 
aod  amirtifctitiM  of  tlhu  which  it  o!d:  Md  i< 


ildimancean«iiine«rilic  inMcitRpMttat4|ilMUonH  or|cot'>Kyon  ihr  pan 
o(  a  triKm  worker.  cunv«>-\ut  in  hi«  youngtr  day>  wilh  liiiMe  gi.tnl<  of 
ihr  la^t  cmeraiion  oha,  in  t>  <  heroic  a{c  ncologiral  tdcBCa,  pikd  >ip  ihc 
mountain^  ^^n  which  it  u  nuw  the  {rririj^i;e     their  sui;cuson  W  uxniJ. 

I^oodoii:  HODMER  &  STOUGH  I  ON,  >;  PaMnwMcr  Row. 


KNOWLEDGE: 

AN  tLLVSTRATF.D  MAGAZINE  OF  SCIENCE, 

SIMPf  V  WOKDRD.  EXACTLY  DESCRIBED. 

Eiliied  by  A.  COWPER  RANYARD. 

The  OCrORER  NUMBER  cnntaini:— 
THE  MFE  MIViaRV  Ot  A  SOLAR  KCUP-SE.    Ilr  E.  W. 

WHALVIttDNE   AND  WMAUBBONB  WHALES.  By  R. 
Ltimkkbb. 

CALLS  AKO  THBIR  OCCUPANTS.  By  E.  A.  BwtUHk 
WHAT  IS  THE  SUN'S  PHOTOSPHURB.    By  A.  C  KaKVahp. 

THE  CONSTITUTION  OF  CASES.    l;y  J.  ?.  Stiwakt. 
THE  EARTH  IN  SPACE.    By  W.  ScHr  ouxc. 
LlCHT.NINi  :    PHOTOGRAPHS    AND    S  )ME  PHOTO- 
GRAPHIC DEKECTS.     ByA  C  KA  VAro. 

PRICE  SIXPENCP.  MONIHLV. 

KNOWLRDGE  OmCB.  >i6  HIGH  HOLBORK. 


Ctlw 


Wbal*  FoobcMk Cloth,  tboui  40  pp.,  Oldl 
Man*  will  be  Printeil  01 


will  be  Printei[  on  Mi  W fctrijwKftlMt 
Eslitlwi  —rwty 

FOURNET,  1802. 


THE  OWENS  COLLEGE  CALENDAR 

FOB  THE  SESSION  itjvn. 

MACMILLAN  &  CO..  London;  j.  E.  CORNISH,  Maocbeiur. 


Co.NTIMTS;  — 

AN  ILLUSORY  EYE  DISEA.SE. 

PROGRESStVB  UUi  UVOPtA. 
CaM  No.  i,~Cull<d  from  Mr.  Robkrt  Bcuuimkll  Caktxx, 

Oik  (.ilhny;r.\p>ipj  Pf^tt/iplion.     Kaur  Wood  I'lumlMli 
Cw»  N«a«,— Cull-!  I  r->>n;  .\|r  NKIT-iEMIIr. 

One  Lith'jcnpKed  Moorficldt  tlofpital  Pora. 
Ca*«  No  3  —Culled  fru-n  Mr.  John  Count«, 

One  Ltihosi:i|<hed  MoofAttd*  Hotpilal  Foi 
Cam  No.  4  — Culled  froox  Dr.  A.  Quakrv  SiLCociC. 

One  Uiho«r«phed  Xloorfisldi  Hoipiiair 
C&M  KOb  J.— Culled  from  Mr.  Giogb  Lawsok. 

One  Lithocraphed  Moarfield<  Ha«giwlF«ni> 
Om*  Wo.  5^".— Culled  from  Mr.  CeiTCHSrr. 

Om  LnhagrapiMd  PtooipiiM. 

FOURNET  ON  CONVERGENT  SQUINT. 
Wo.  4.-«(lfad  Ami  Ur.  Vmmmn, 
TwwUlllotn^MdltaaritMaHMplMlFonM.  OmWn4] 

FOURNET  OK  RETINOSCOPV. 

WANTED  A  TRirtUNAL. 

I'r.   I^il  .iij  j  Sold  by 

A.  FOURNET, 
il  BBNTIMCX  ST,  WBLBECK  ST..  LONDON.  W. 

ZnitnuiMiiit  Oompany,  Oanbridg*. 

Address  all  c«mnqalcBiloaB  *'  toBlramMtG«aipoF, 

Cmrnhndft." 

Prlc0  Lilt  of  Scientific  iDitrumtota,  ••at  poat  frae. 
Illa«t»t*d  Deacriptivo  Liat  aant  oo  racaipt  of  la.  Cd. 
TfeBCMBbridga  Sciantiflc  InatramaatCoiBMUty, 
St.  Ttbb'B  Row,  C«iDblMc«. 


L,  REEVE  &  CO.  8  NEW  WORKS. 

The  HEMIPTEKA  HOMOPTERA  of  the 

BRITISH  ISLANI^    Br  JAMES  EDWARDS,  F.^  To  faa 

r-uWirted  in  El;h«  P»rt",  with  Citooirrf  FUtet.   Pvaipeettu  *aii  Form 

f  ,  :,,  -V  >,■>■::.':  .-.„  ...  .1,,..,, 

THE  HYMENOPTERA  ACULEATA  OF 

THi:  HKITI.SH  ISLANIlS.  Hy  ElAVAKK  A I '  M  jT  RS.  K.  I  .S. 
Part  11.  with  4  Coloured  Plates.         Prospectus  and  Kortn  !>i*i>. 

The  flEMIPTERA  HETEROPTERA  of 

the  DKITISH  ISI.ANI>.S.     i!y  KinVARD  SAUNDERS.  F.I.S. 

Con)pl<-iein  ■  volMne-   Small  Miii.m,  uiih  a  StruMiml  FImc, 
Larce  Edition,  with     CV.l.i.ifci  l'l»ri-<, 

The   LEPIDOPTERA   of  the  BRITISH 

ISLANDS.  By  CHARLES  G.  BARRETI,  tf.E.S.  Vol.  I.  (RHO- 
PALOCERA),  with  40  CMottnd  Plaio,  $3*.  Fluv  XL  wnl  XU. 
each  with  4  Coloured  l^aM*,  jt.   TntftCtUt  Uld  Farm  ferSiibtcrilMi* 

mav  l>e  had  i  n  application. 

LEPIDOPTERA  INDICA.    By  F,  Moore. 

K.Z  S..  F  E.S.    Part  XV.  15^.     AIko  Vol,  I.,  with  r^C  1.  nrr  '  Pl.itr». 

j£<j  j>-  Clf'th  i  iCv'i''  Half-morocco     Prosf<,:1ii4  on  1;  ;  .    t,  i. 

The   CuLEOPTERA    of    the  BKiTISH 

ISt^NDS.  By  the  R««.  CtM*  FOWLER,  M,A.  F.I.S.  Urse 
Edition,  cnrn).lcle  in  ;  WlU.  with  %t»  ColOnred  Plates,  ^14.  !>ia>l| 
Edilian.  OHn^Ute  in  5  vol*,  with  1  Siitictiiral  Plai«>,  £*■ 

CATALOGUE  OF   BRITISH  COLEOP- 

iyv\     lly  U.  SHARP,  M,.\.,F.R.S..  snr  R.V  C.-vn  PtWIKK, 
'1    1        Price  I  i  f./ ;  <,r  primed  on  iTi^  .  ,1  l.*:.l  .jr  ■  J_ 

The  STRUCTURE  and  LlFE-HiSTORV 

-f  ne  COCKRO.XCH.  An  Introduction  to  the  Study  of  Inwcti. 
ny  L.  C-  MIALL,  F.R.S.,  and  Pr«f.  ALFKbU  UfcNNV.  ui 

The  BUTTfeRPLIES  of  EUROPE.  De- 

fcriMaad  Fjtpfcdbr  M.C  LANG.  M.Dl.  F.LSL  Wiaa*CblMi«d 
PtatM,  conttunna  npvaida  of  900  Fifaim.    •  vek.  Mptr.rayal  tm, 

Thir"'pHYSIOLOGY    of   the  INVERTE. 

I  K.M  A  Hy  A.  li.  t;RlH-  U  HS».  i'li.U.,  i-.R  S.  (tdin.).  F  C.S. 
[ir'n^y  cvo.  wi"h  ti  lUultration^.  itr.  itet. 

BRITISH  FUNGI,  PHYCOMYCETES  and 

USTILAGINBcif^:.    Ilv  GEORGE  .MASSEF.,    3  Plater  71.  (-f. 

BRITISH  PUNGOLOGY.    By  the  Rev.  NL  J. 

BERKELEY,  M.A.,  F.L.S,  Raium.  WitbaSaMkowataroMdy 
400  Pajei  bv  WORTHINCTON  a  SMITH,  F.xls.  •  Vali.  m 

Coloured  Pliite", 

HANDBOOK  of  the  BRITISH  FLORA. 

Bv  C.   HKN'TMAM.  F.  k  s     St»r  1  K 'it    i     R^viwd  by  Sir  J.  D. 

nooKtk  I   i-     K  1.  -  :    .  .   -     I.  : 

ILLUSTKATlQiNi  li  of  the  BRITISH 

FLORA.  UiawnbjrW.  H.  Fitch.  F.L.S..aadW.  C.  Smith. F,L.9. 
1}!^  W<Md  Engravinci,  TiMrd  Edition.  HaviMd  and  l£tilaftcd. 
int.  M. 

COLONIAL  FLORAS. 

N..W  rtidy.  »'AK  1  .MX  t^i. 

FLORA  OF  BRITISH  INDIA.   Bv  Sir  I.  1), 


HOOKt.K,  K  ? 
I    n*  I  to  XIII.  1 


"**t*trd  (jy  vflniji)-,  11  i.it,  tiH. 
Will    I.  »ath  .  \'u]t  I.  lo 


liv   C,  HiN- 


Jiy  D. 


1\    Clivlll,  JJI,  C'  i.  :  \  L.l  '.. 

FLORA  AUbTR  ALIEN  SIS. 
FLORA  OF  "tropical  AFRICA, 

I^tK.      ,  >         toi  Mill, 

FLORA  CAPfc-NblS.  V.x  Dr.  Harvey.  i 
FLORA  of  MAURITIUS   and  the  SEY- 

CHEL1.es     Hy  1  H  llAKI  K.  -j,. 

FLORA  of  the  BRITISH  WEST  INDIES. 

Ii>-  1-.  i.KK-.i.u.vrn  ... 

FLOKA  HONGKONGENSIS.    By  G.  Ben- 

THAM.    With  flaipplMicnk  by  Dr.  Hamcb.    ill.  Sappkmiit 

t  ;iatatcly,  »<.  tJ. 

FLORA  of  NEW  ZEALAND.   By  Sir  J.  D. 

HOOKER     Camplete.  4»i. 

CONTKIBU  I  IONS  TO  THE  FLORA  OF 

MEN  I  ONE  AND  TO  A  W  l.\  l  ER  FLORA  OF  I  HE  RIVIERA. 
iacfaMlii  K  the  Coa<t  fioa  Maf^rilles  to  (it-i  jb.  By  T.  MOOoKlOOE, 
F.CS.    VV.ih  .>g  C'olourr  J  Plates,  ''it. 

Vn.  ^f  ,  OCIOBEK,  with  t.  Colotited  PUtes,  ji,  W, 

The    BjIANICAL   MAGAZINE:  Fi-ures 

a>  d  Des  ripii  lu  of  New  and  KaiB  PtaaM.   Uy  Sir  J  D.  11  ( j.^Ktll. 
r.R.S.,  Ar.  ThM  Skim,  V«I».  L  W  XLVllL  aarh  ««.  Publ».lwd 
3L  (MMhly,  «I J|  4  Fluct,  j$.  td  Coikwiad.  Aaaaal  St  bmiptioa,  4 1*. 
L.  REEVE  ft  CO.. 
Puilishtrs  t»  tht  Htmt,  C«lMia/,  attdlndiMt  Gavtrmtitu 
6  Hbhribtta  Sirist«  CoviKT  Garden,  W.c 


Digm^uu  L>y  Google 
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CO  NO  HO  LOGY. 


K«w  tad  iaiMMiiaK  8p>cin  af  Hmhm  RhalSi  fnm  BaniM,  PMJipfiM 


eaiiUCTiam  pom  mnBinia  fmm  its  *b  ;Cjpn. 

BWNAMeW  MAOB  FOB  •MClIt  MT  IM  fTOOC. 


SLASS-TOPPED  BOXES,  CARD  TRAYS.  &C. 

l*.c.. Lingular,  fenu;  i(.  j./.  [>rt  dojtcn. 
*.  in.i,  ,ir.  Ironi  r.;   per  ii«-/cn. 

Card  Trjiys  4'^  u^'i^n  ;  Tubet,  4t.  grou. 

Price  Lilt  cm  Apffli<atic%m 


HUGH  PULTON  (Conchologist). 
216  KINO'S  ROAD.  LONDON.  S.W. 

COLLECTIONS  OF  MINERALS, 

ROCKS,  OR  FOSSILS, 

For  the  Use  of  Smdentt,  Scieocc  Twciicrs,  Pnxpaclori,  &c.,  agd  to 
llluitraiclht  le;iiiinii  I'ext-boukt,  ia  Biz«s,  with  Trayi. 

•••paalaamB,  lOa.  6d. ;  lOO  do., Bis.;  SOO «•.,«•■. 

Ntm  Prtti  Utt  «r  Min*rmii.  Rtci,.  omt  Stfmlfi»i^»M  StHu 

cif  /■'ciiili  Put  Frii, 
ROCK^BCTfONS'' '       MH-RosropFrron  tf.M'.WMhttMt  twtm 

Cat  ALOODBI  Gkatu. 
ClBlMSn.  OLAIft«*r»CD  BOXBS.  TiUVS,  HAMMUS.  te. 
•Iwajriia  Stock. 

THOMAS    D.  RUSSELL 

7S  NEWGATE  ATREET,  LONDON.  E.C 

"sXiyTCTE  lHh  ENSON,  ~ 

LAFIDABT   MINER  ALO0IflT,  *«. 

KSTAISf.ISUED  184U 

Prcciiut  SioiMi  Cut  and  Mounteil  to  any  Dctign.  Alwayt  on  hand, 
Good  Eumplet  of  ih«  variou*  Oca*.  Fancy  Slanu,  and  Sami-|iMewua 
Stone*,  Cm  and  Id  the  lUngli. 

BoauliM  Carved  QoeetKUni)  OpaU,  Lahndariu,  Itodt  Cnrilal. 

Apile,  &<:  . 

Choic*  S;    iiu  i.    f  Ncv  NLamU.uiuUafiM'CtHaetenandMaMvait. 
The  Fiont  CuUect.on  oi  Moc  lii  Su.nr. ever  mada  M« on  Vnw. 
Oiatomacaoiu  Sanh,  IUl(f>i.iLi:,  J.i|>:iti.   CallreiJow  aad  AppanAia  for 
ImI  or  Pratpcctor. 

LESSONS  GIVEN. 

SAMUEL  HENSON, 

97  REGENT  STREET,  LONDON,  W. 


F.  H.  SUTLER,  M.A.  Oxon.,Auoclt&Minn 

BIBTOBT  AOBNOY, 
158  BROMPTON  ROAD,  LONDON. 

]>M]«r  in  Books ,  Minerali,  FohUi,  and  ofhw  OI^Mti 
of  Soiantiflo  Interest. 

Hammcn.  CbitcU,  Hammer-Mfapi,  and  Collceiiug  Baji  always  !n  Mock. 
SnccilMa> of  Rock*  and  MincrAls  cut  and  polithcd,  and  Card-traj-i  and 
Glait-topped  Boxctmanufai  1  Jir  l  .  I,  the  premiiex.  Rocli-ilidei  made  to 
order.  Phiriioiraphical,  <;<-ij  i;!,.!!.  MineraloEical  and  Conchological 
Collection.  fiirn;*he.1  in  .i^corJa^uce  with  i;idi»idual  requirement>.  Skin» 
and  Skeletonv  prrpirr,!. 

To  be  had  on  .»pplk*;iiii,  Price  Ck/.,  I'.iki-free  7./.,  No*,  i  and  a  of  Thk 
OLACMLUn'  Mai.aiine.  a  New  Monthly  Journal  for  the  Rooofd  and 
DiaCUUfam  of  Glacbl  Phenomena,  edited  by  P.  F.  Ki'sdai  1.,  F.G.S.,  with 
tha auUlaota  of  Mn.ij  Warren  t'pham,  l>c  Rini-f,  jr.d  l^mu. 


LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 

Toivm  gtobator.  SpoBxilla  l«i*taUUi.  Ucliccrta  rincent.  Crouiella 


T,   E.  BOLTON, 
FARLEY  ROAD.  MALVERN  LINK. 


A  MAONinCENT  BINOCUUR  MICROSCOPE. 

By  ROSS,    i;  uAi.  TO  New.  Bakoain. 

Co<l(>Nl*ng  of  improved  H.nocu'.ar  Stand,  Draw  Tube,  Two  l.yc  pierrt 
roanc  ^nd  5ne  acju^tmcnii^  for  focu.un^,  graduated  concentric  K>.W7 
Stage,  h«vin£  I  inch  rectJinicuUr  motion,  rack  and  screw  inovrmc^*., 
gnMUtied  Sub-Mage  for  hold<na  illanunaiuii  polahunc  appamiiiv  bU- 
|Ail(n.  Plat*.  Ptaac,  and  Cmcava  Mirran.  and  Wonnam  Binocdfar 
Arrancemcnt  -.  fitted  in  alegani  hraM-boosd  cate.  The  fottowtng  apparatiu. 
firtf,t  in  PrJIvh^t  Mahogany  Ca<e.  vir  l.ir^e  ConJenvin.;  I.en.  on  Sram* 
K»  ve'i*-^e  Mt.  rv>-Spectro**:oo*,  d  i.tle  So^-\>'-^  e.  kn .-.  i>npn>«c,' 
Ai  iro  t'on«lcn»«r* ;  Ordinary  diuo  .  V\'er,h-iin  Ul'u:im.^tnr  ;  roUnvL?j 
At'i>*r=><**'  with  Kevolring  Selcnitei,  Kt  ,  Wenbam  Paraboloid,  .side  ll< 
Hc  Ofi.  rompoand  Coniptc«oriuiB,  ditto  s  nallrr.  ]  large  ,\niinalcula  Cazo 
Lieborkulia  lor  i  and  it  pow«r«.  Dlack  ala«<  Polaritcr.  fil%xrSid*  iU- 
fl«ctir,  f  matt  Coadtaiiaf  r^n*.  Thr«*  Dark  Walls  nnd  Holdar,  Spot  turn. 
Amtca  *  Priwn  on  Slaad.  Frog  Plat*.  Trough*,  a  nd  other  vnaller  Apftaraiu-. 
•  I<  •  F^e  pirce.,  Pair  ofB-  C  D  ,  also  F,.  nnd  V  single,  and  the  f^ll "oiac 
firi-^t  Objective*,  VI/.  j  tncla,  1  inch  diit  j  1  i  incK  ,!iii<>,  1  inch  ditto,  i,  ioca 
d'lto,  i  itich  ditto.  I*,  ini.h  ditto.  1  iiicli  dm  >,  \  HKh  ditto,  )  incS  <<itt3. 
all  by  Rosi ;  alio  i*.  i>y  Povvell  &  Lei  am>,  an  a^u 
Mil 


>y  Powell 

piece,  sjioa  fine  Microwupic  Lamp,  Fiddisn< 


^uniiniiin  ni'*dfijt"lc  N'>>r 
with  Cot>dcn»<r.  Rcd^t'^ 


and  (JaMMnal  Adjutiaient.  in  Mahogany  Ca*«:  jx  choioa  Obiocti,  io  poliiM 
~  boaaa,  coniainiag  4lehoiea  OaitalaSaM  CM 


r  Caie  :  alto  two 

Phyaiological  Objeeu:  alto  other  1 


Matheiaatical  Initrument  Maitufacturtr  to  H.M.  Cov«n>n>eai, 
India.  Science  and  An  Department,  Admiralty,  Ac 

MatlMmaUeal,  DrawInK,  and  SnrwoylBc  iBatrnaaaals 
of  arery  deacrlptlon. 

Ortho  Hightat  Qnalilyaad  Finiah.  at  the  a«it  Modenta  Pric««. 
ntMlmtid  Ft*et  Utt  iWf  FMt. 
W.  F.  S.  obtained  the  only  Medal  in  lha  Great  Kahibition  of  iS6s  In 
XacaUaaea  of  Coaatmetioa  of  Mathcnuikai  lattrumaBi*,  and  ih«  aaly 
GowltoM  to  thalMomailenal  Imraaiioni  EdUbMoa  itls  Car  llatbr 
niuicalWork.   Silver  Medal,  Architecti' Eihibition,  iSSe. 

Addiaa*:— GREAT  TURNSTILE.  UOLBORN.  LONDON.  W.C 


TO  SCIENCE  LECTURERS. 

S<«  Mr.  HUOHES  S  PAItNI  CU.MlilNATION  OPriCAI.  UN 
TBKK.  tHOd  by  late  W  Lavt  CAKrCNTEa,  Etq  ,  Prof  Foancc,  Nr« 
Tfipt* coiwtnicted  Tor  II.  J.  Mald«n,  £«).,  thi*  teaaon.  New  Ocyhy^D^ 
gen  Mieroacopc.  Grand  Reaultv  Docwra  Triple.  Prtie  Medal,  Hi^ehcv 
Aaard  Supplied  to  the  Royal  Polytechnic  loslitution.  Dr.  H.  CaArTa> 
GlINSass,  Madame  Auklina  Patti,  ttc.  Patent  Pampha^o^  La-i:»?- 
Scicnce  Lecture  Set*.  Noveliiet  C^ieapest  and  Best.  Klabor^lrt-.  I 
traied  Catalnguc  lor,  pajc*.  ij. ;  Po-.:agc.  5./.  Smaller  do.,  t*^.  Pa;^; 
leia  Frac.— HUGHliS,  Sric:iALiST,  Brewater  Hotue,  Moctinwr  Knac 
Kii«ilBaS.M. 


ALBERT  EDWARD  JAMRACH 

(LM*  CHARLES  JAMRACM) 
NATURALIST, 
180  ST.   GEORGE  STREET  EAST. 


COLLECnONS  OF  MINERALS,  ROGI(S,«  R»SILS 

Specially  prepared  to  meet  Requirements  of  Students,  Lecturers.  Ic 

And  tlluKtrating  the  various  Manuals,  SiC-,  a>  DMd   at  all  Coli«c^ 
School*,  &c.,  price  lot.  M.  to  48b  nod  upwanU.  Special  liMracriaM  imL 
Collwtioai  for  Tiavdiwa,  Pmpoctor*.  ftc:  Tema  on  applicariafc 

MICROSCOPIC  SECTIONS  OF  ROCKS  ft  MINERAL& 

The  laigett  and  but  Serica  of  the  moil  intemtiog  varictici  I 
oflocaGiia*.  All  oaa  price,  u.  6dL  oach,  paet  fre*.  UatAaai 

Appantni,  Oabiocti,  Bad  ApplianoM  Ibr  Hx 

and  for  Field  Work  of  every  detcription. 

CATALOGL  F.S  AXD  /./JiTS  f  K££  OX  APn.lCA  T/O.V  T^^ 

jrA.&.  R.  a-  R  s  o  o  R  isr, 

MINERALOGIST  AND  GEOLOGIST, 

88  CHARLOTTE  ST.,  FITZROV  SQUARE,  LONDON.  W. 
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MESSRS.  MAGMILLAN  AND  GO.'S  NEW  BOOKS. 

THE  COLLECTED  WORKS   OF  THOMAS  HENRY  HUXLEY,  F.R.S. 

Ii»M0Mkhr  VoliHBetirMaOetiiberi,  GMwSw.   51.  neh  Volnme.   (THE  EVERSLEY  SERIES.} 

Vol.    I.  METHOD  AVn  RESULTS.  [Ria^f,     \  Vd.    VI.  HU.ME. 

Vol.  II.  DAKWiNr.^NA.  .  Vol.   VII.  ETHICAL     AND  PHILOSOPHICAL 

Vol.  nr.  SCIENCt;  ASIi  EDUCATIi IX.  ESSAYS. 

Vol.  IV.  SCIENCE  AND  HEUREW  TKADITION'.  Vol.  VMI.  .MAN'.s  PLACE  IN  NATURE. 

Vol.   V.  SCIENCE  AND  CHRISTIAN  TKAUITION.     Vol.     I.\.  ESSAYS  IN  SCIENCE. 

A  TREATISE  OX  THE  THEORY  OF  FUNCTIONS.    By  Jamf?  Hakkness. 

M.A.t  Associate  Profeuor  of  Mitlhematics  in  Bryn  Mawr  College.  Pa.,  U.S.A.,  siad  EKANK  MOKLEV,  M.A., 
PmAmmt  of  Pure  Muhemalict  io  HMCfford  CoUcse,  P.  A.,  U.S.  A.  9»o.   18/.  Mt. 

A  SHORT  COURSE  IN  THE  THEORY  OF  DETERMINANTS.  By  Laekas 

GIPFORD  WELD,  6.Se;,  M.  A..  Prorctior  of  Mstbemtkit  SuMe  UniTcnity  of  lom.  Ciowii  Sto,  it,  M 

AN  ESSAY  OX  XFWTOX'S   FRIXCHMA.     By  Walter  W.  Rouse  Ball, 

Fellow  and  Aut»tant  Tutor  of  Tiii-.uy  College,  Cambridge.    Crown  }>»o,  tt.  ael. 

UTILITY  OF  OUATERXIOXS  IN  PHYSICS.    By  Alexander  McAulay, 

M.  A.,  Lecturer  in  Maihemaiics  and  Physics  in  the  Univenity  of  Tatmuiia.    8vo,  5  r.  net. 

INORGANIC  CHEMISTRY  FOR  BEGINNERS.    By  Sir  Henrv  Roscoe, 

F.R.S.   Anbicd  by  Joscra  Lomt,  B.Sc  (Viclorii).  Globe  Svo,  ai.  6^. 

TEXT-BOOK   OF    GEOLOGY.    By   Sir  Archib.a.ld   Geikie.    F.R.S.  Third 

Edilion.  Medium  8w,  iSf. 

TABLES  FOR  THE  DETERMINATION    OF   THE  ROCK-FORMING 

MINERALS.  Cumpiled  by  F.  LOE\VIN>ON-LESSING,  Professor  of  Geology  at  the  'Jniver^iiy  of  Dorpet.  Tnadetcd 
from  the  Ruiisian  by  I.  W.  GREGORY.  It.Sc,  F  G.S..  of  the  British  Museum  (Natural  History).  WHb « chapter OD  the 
Petrokigical  Microscope  by  Prof.  G.  A.  J.  COLE,  M.K.I..\.,  F.G.S.    Super  Rojral  8«a   4/.  M.  net. 

A  TEXT  fiOOK  OF  PHYSIOLOGY.    By  M.  Foster,  M.D.,  F.R.S.,  Professor 

of  Physiology  in  the  University  of  Cambridge,  aod  Fellow  ol  Triotlyl  College,  Cambridge.  With  lUtutraiioni.  Sixth 
Edition.  Pett  L  caai|ifiMitg  Book  L— Blood— The  Tiwae>  of  MoTenent— The  Vaacalar  Mcchuiito.  8to»  cloth,  vm,  6J. 

INTRODUCTION  TO  THE  STUDY  OF  POLITICAL  ECONOMY.  Being 

«a  entirely  lewtrltten  third  editioii  of  the  Gnide  to  the  SivCy  of  PoHtical  Economy  by  Ltttci  Cosm,  Pfoftcsor  in  the  Royal 
Univcttity  of  PavM.  TnUMlalcd  fay  Lovi$  Ovu.  Ciown  Sra,  &.  64.  net. 

MACMILLAN  AND  CO.,  LONDON. 


THE    ENTOMOLOGIST:       ffOTlCE,^AdvtrHttimitt$  tmd  httimus  Mhrs  for 

AN  ILLUSTK  A  I  I  U  JOURNAL  OF  GENERAL  ENTOMOLOGY.,        NaTURB  tkmtU  b*  oidnSHd  tO  tkt  Pttblithtrt i 

Edited  by  RicKAKo  South.  f.£.s..  '       Editorial  CMimimitatitiu  to  ikt  Editor.  T/u 

With  th«  AatUiMca  «r  uUi^raphic  odilrtss  of  Naturb  it  ''Pmnn, 

Da.D.  SHA»n  F.R.S.,  P.E  S..ae.  LONDON." 


KorKKr  AckiN,  F.E.S. 

r .  R  iiiLM  KT,  r.T.s. 

\V.  L:'i:.«--  1)1, rAv:,  K.I".S  &e. 
fSowAKD  A.  FiTCH.K  L  S..K.E.S. 
Maiitin  jAGaov,F.B.S. 


G.  H.  VriKAM  ,  F.E.S 
W.  WAKKt  v,  M  A  ,  F  E.S 


Lj  w.,.rLs.Pz^s..r.E.s.i    SUBSCRIPTIONS  TO  "NATURE." 


r'H.LnoeK.  B.A.,F.L.S..F.E.S.  |  Yearly  I  tO 

F<^UI>•I'^d  by  ihe         l-JwarJ  Newman  in  1S40.  tU'i*  lourTial  K  tn  l-cr-n  Half.ycavly.   Q  14  C 

1  l»v  p-jpuUr  c^i-m  of  liritiiti  Kiit.i.n  ilr.{i«t5  «ince  1B64.    lt«  contint^  deal  Qwileriy    ...........   ..O  7^ 

vhiefiy  witli  Ihc  heme  fauna,  tiul  cbcr«  are  brqucnt  article*  iui<!  auto  n  ' 
tfiotMn  of  iiimMt jwrWBoint  to  tlw  Eelvmatqiy  «f  «»ng«*|Msaf  the  world. 

PuUiiiMd  <ia  til*  Ant  «l  eadi  nMnili.  rrka  <A  Siibmiiitiim,^.  per 
stnouB  pott  liM  loaayewwlrj. 


To  ALL  Placks  Abkoad: — 
Yearly  I  10  6 

Loadtm :  WEST.  KEWMAH,  A  CO..  54  Hatlcn  Cartln.  K  C  Quart'erly'!  !!!!!.!.!!!.   o  'I  o 


HOLLO  WAY'S    FILLS  charges  for  advertisements 

^1100  I  Three  Lines  in  Coinn  .......  o   3  6 

VJUlf  El  I  Per  Line  after  000 

Biliousness,  Sick  Headache,  Inditfestion !      one  Ki>;hth  i-age,  or  QuancrCoiLimo  .  o  is  6 

„  „  1  ^1,  T.,*«-««i  r-i«.^..»i«;«4.-  Quarter  ruec,  or  Half  a  Column  ...   i  15  o 

and  all  Internal  Complaints.  i       iiaif  a  Pa^e,  or »  Column  350 

CAN  BE  TAKEN  BY  THE  MOST  DELICATE.  Whole  Page  660 

Holiowiij's  Pills  and  Ointmeat  inaj  i»e  obuuned  of  \  A*^*    MACMtLtAif  CO, 

lU  Hailclw  Vemton,  ^  office  :  39  bboforo  strbbt,  stramo,  w.c. 
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PERKEN,  SON,  AND    RAYMENT,  Manufacturers, 

WRITE         OUR  CATALOGUE,  IT  IS  SENT  POST  FREE 

"OPTIMUa*' 

PHOTOGRAPHIC 
OUTFITS. 


"OPTIMUS" 
MAGAZINE   HAND  CAMERA. 

neinrc*  «)  in.  by  3i  i&        .    '    ^  ^  . 
CHTMiTwIvtDrrPlMct.  No  Diik  Slidct.  PImm  diu|^  by  imliV 

a  bull  on 

Filled  with  Rapid  Eur)'>Copc   210  - 


Raymcnl'x  Wide  Ancle,  LoBC-Vl 

SUdfs, '•Opiimin  "  k«iiid  Rmi 
*nd  best  Waterpf'-of  Ca*e. 

For  ['l.iii:}!  4I  by  3 

For  i'Ute^  64  by  4 

Vnt  I'laiei  3}  by  61 


PERKEN,  SON,  &  RAYMENT, 


141  OXfOBO  STREET  & 


LONDON. 


LANT&RN  STEREOSCOPE,    (andertons  patent.) 

(   aUAI  TEU  T'    a-  v  LA-,  in :n. 

For  projecting  on  Screen  Pictures  that  appear  In  SterLOicoplc  Relief. 

HARVEY  ANJO  PEAK, 

'1^*  S6  CHARING  CROSS  ROAD,  LONDON,  W.C. 
'  I        WIMSHURST  INFLUENCE'MACHINES. 

\  ltchootroimwl«kiaia.nMw     ^     ~     ^     ...  «t  If  O 

BuWraSMVMk'«V«raB>MlmBuli«,ls  m.  putaa    «  lo  o 

"  »»       ills-      ••    i  J2  S 

Wu»m  StroBcly  boUk  Mr  faiMMBHty 

wltha4ta.Plaira    -     ~-     -     ~     -    S  lo  o 
SrSCtALLY  KSCOMMSHDSD.  . 


STANLEY 


if** 


MukaoMiinl  ImmmmM  MaanbctWOT  lo  H.M.  0««arw>3irt.  CMMilof 


or  Ik*  Hiilutt  Qaaatf  Md  VfaUk,  at  iIm  ■oat  Mad«iat«  PricM. 
ttbntmtti  frit*  U$t  fMt  ^Ht. 

W.  F.  S.  olrtaiaed  rh«  «aly  Ifadal  ia  the  Gimi  RxUbition  of  iS6t  for 
Excellence  of  ConMnictioa  of  MMhenalieal  ImirumeDis,  ind  the  only 
Hold  MtvAt.  in  rhe  Intrrnntional  tnventiont  Exhibition  iHk  for  Maihc- 
mitical  Work     Silvtr  Mnlal.  Archiir.  ti'  K.hiWlion,  itH> 

Addmi:— GREAT  TURNSTIl.K.  HOI. HORN.  LONnON.  W  C 


TO  SCIENCE  LECTURERS. 

Src  Mr.  HUGHKS  S  PATLNT  (  OMKINAI  UiN  t  iPTiCAI,  LKS 
TERN,  u»td  by  Ute  W  Last  CAxi  rsTr*.  Emi  ,  Prof  Fii«r,eN-  No 
Iriplr  .  n.i  .irucled  for  H.  J.  MaLU>n,  t.»q  ,  ihi*  M:*'<'^n.  Ne»r  Orj  hy^r; 
Kfi.  Miciu'-iope.  Gruod  Kriulti.  IJocwra  Triple.  I'rLif  Medal,  )li«lM 
A»an;.  hupplied  to  the  Royal  Polytechnic  Inniluiioti,  l)r  H.  Gbatta* 
Glisnevh,  Madame  Ai»iin«  pAm,  &e.  Patent  Pamplugoi  Lanm 
Science  Lecture  Sett.  Novelties  CheaptU  and  lieu.  Elabonuly  IIKv 
traicd  CataloKue  300  p<f «,  lit.;  Po$Uf,pt,  SawMcT  ML  >>W|^ 
l«i«  Free.— HUGHES.  Shculict,  BrewiW  HeiMC, 


The  following  is  a  list  of  the  Steel  Portraits  that  have  appeared  in  the  above  Series:— 


MICHAEL  I- AKAD.W. 

THOMAS  IIENKV  ilUXLEY. 

CHARLES  DAKWIN. 

lOHN  TYNDALL. 

SIR  GEORdF.  C.AIiKIEL  STOKES. 

SIR  CHARLES  LVELL. 

SIR  CHARLES  WIIEATSTONE. 

SIR  WYVILLE  THOMSON. 

ROBERT  WILHKLM  HUNSE.V 

KARON  ADOLF  ERIK  NORDENSKJOLD, 

LORD  KELVIN. 

HERMANN  L.  F.  HELMHOLTZ. 
SIR  roSEPH  DALTON  HOOKER. 
WILLIAM  HARVEY. 


SIR  GEOKi;e  «.  AIRY 

J.  LOUIS  R.  AGASSIZ.  ^ 

(KAN  liAr  i  i.^TK.  ANDRE  DUMAS. 

SIR  RICHARD  OWEN. 

JAMES  CLERK  MAXWELL. 

jA.MKS  I'RESCOTT  JOULE. 

WILLIAM  SPOTTISWOODE. 

ARTHUR  CAVLEV. 

SIR  C.  W.  SIEMENS. 

JOHN  COUCH  ADAMS. 

lAMES  JOSEPH  SYLVESTER. 

DMITRI  IVANOWITSH  MENDELEEFF. 

LOUIS  PASTEUR. 


N.B.— The  Portrait 


SIR  ARCHIbALD  OLIKIE. 

or  Sir  A.  Geikie  is  the  First 


of  a  New  Series. 


Pntf  imfiftuiont  of  thtu,  firintvl  9a  Mi*  paper,  may  tt  M  from  tho  Publi$hon,  priet  St.  tach;  or  tko  tott! 
tS  Portnltt  in  0  Htmtlsoma  Portfolio  for  £7  5s. ,  cam^j^^  uaid.  Tin  Portfolio  mar  bo  Itad aoparataly,  prico  6t. 

Cheques  and  Money  Ordns  payable  to  M  ACM  ILL  AN  &  CO., 
OFFICE  OF  "NATURE.'  lu  HKDhriRD  STREET,  STRAND. 

Printed  by  Richabo  CtAV  AKt>  Suns  LtMiiis,  at  7  aitd  8  Bfcad  Sir«et  Hill.  <^iacc«  Victotto  StiMt.  lo  iIm  Oiy  a<  l/radoe,  and  PobUabed  by 
MMMaMN  AMB  Co..  M     Badfird  SmM,  Laadaa.  W.C,  and  <i«  rounb  Ammw.  Haw  Van.— TMttMMir.  Octobct  a«.  Og^ 
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A    WEEKLY    ILLUSTRATED    JOURNAL    OF  SCIENCE. 

"  Ta  Iht  loi'iii  graun.i 
Oj  Naturt  trutit  tkt  mind  whUk  imiltU  Jor  o/r."— WoRDSwoRTH. 


No.  125 1.  Vol.  48.]          THURSDAY,  OCTOBER  19.  1893. 

[Price  Sixpence. 

lUclMarad  u  ■  N«»i|iap«r  al  Ih*  G«ncnl  Pott  OKcc) 

(All  Righli  kni  R«Mrvtd. 

So/e  Maktrs : 

NEWTON  &  CO. 

3,  FLEET  ST., 
1.  O  N  D  O  PJ'. 


N«w  Patent 

"  NEWTONIAN " 

Lamp  lo'  Optical 
Lmnt«rns. 

Gtv(«  more  li^hl  than 
any  other. 

'  '■impler   to  utc 
lh:in  any  ether. 

Hit  n  <  uiiiM<:««aary 
ajju^lmcnii. 


WIMSHURST  Influence  Machines. 

Superior  Construction  and  Workmanship. 


SCHOOL  FORM,  a«  shown  ia  fisurc, 

with  Cantact  Studl  — 
1 2-inch  PJatcs  ft  3  Leyden  Jars,  £1  15- 

I'  ti".  le-incb    ditto    dmo,    £3  10,- 

BBST  rOKM,  a  ineh  ditlo...  £2/  ,'• 
Ditto       12-iQcb  ditto...  £3/10  - 
Diito        18  inch  ditto...  £4  10,- 

LECTDRE  TABLE  MACHIN8S 
with  MULTIPLE  PLATES,  from 
£6  10s.  £50 


Now  ReirJy:-7ih  E  lition  of  OBIFFIN'S  CATALOGUE 
of  KLZCTRICAL,  MAGNETIC,  anj  GALVANIC  APPARATUS, 

Royal  3vo,  144  Vtie',  «itU  over  40U  llluitraiioiu.    is.  I'ott  t'm. 


JOHN  J.  GRIFFIN  &  SONS,  12 

22    GARRICK  STREET.  LONDON.  W.O. 


NALDER  BROS.  &  CO., 

16,  RED  LION  STREET,  CLERKENWELL 
LONDON,  E.G. 

TELEGRAPHIC  ADDRESS,  SECOHM  LONDON, 


TELEPHONE  No.  6770. 

MAKERS  OF 

Lenses. 

Wheatstone  Bridges. 
Standard  Resistances. 
Condensers. 
Standard  Cells. 
Electrometers. 
Carey  Foster  Bridges. 
Chronographs. 
I  Telescopes. 
I  Comparators. 
Potentiometers. 

EWING'S  MAGNETIC  CURVE  TBACERS. 

A»(/  all  Kinds  of  Sdentijic  Iiistt  ummts. 

CATALOGUE  FORWARDED  ON  APPLICATION. 


Thomson  Galvanometers. 

D  Arsonval  Galvano- 
meters. 

Secohmmeters. 

Standards  of  Self  Indao- 
tion. 

Micrometer  Gauges. 
Ammeters. 
Voltmeters 
Microscopes. 
Mirrors  and  Prisms. 


NEGRETTI  &  ZAMBRA'S 

CLINICAL  THERMOMETERS. 

4f  5,  or  6  inch,  with  Patoni  iinnstructibte  and  Magnifying 

Index,  5s.  6d.  each,  in  Metal  Case. 
4,  5,  or  6  inch,  with  Patent  Indestructible  and  Magnifying 
Lens  Front,  7s.  6d.  each,  in  Metal  Case. 

Half  a  Doien  >«nt  free  by  Kegintered  Pott,  and  intiired  aeaintl  lou  ol 
breakage,  to  any  C  iunlr)-  within  the  Po>tal  Union,  on  receipt  ol  Keinitianc*. 

NKIIKKITI  &  Z.\MIIKA  are  the  Invrnion  and  Paieoteet  of  the  ]n- 
deMructible  Index,  upjn  which  (irinciple  all  Clinical  TlieriDOiiieter. of  tb« 
pruent  day  arc  ma<le. 

NEGRETTI   &  ZAMBRA, 

Scimti/lt  Inttrtimtnt  Mtikcrt  to  H.it.  Ihe  QuttH  amJ  Kofal  Family,  Oi- 
ttrzutfritt  AVri'  <•«</  GrttHa-ick,  Britiin  ami  /•ertiit:  Om  trntiituU,  ir'i. 

38  HOLBORN  VIADUCT. 

Branchei-4S  CORN  HILL,  and  12a  RECENT  STREET. 
Photographic  Studio— CRYSTAL  PALACE. 

Telephone  No.  6)8).    Telecraphic  Addreu  :  "  Negrctti,  London.** 

Htnitrttlt.i  Pri.t  ListM  cf  iticrct.ofll,  Bartmtttrs,  Tktrtil^nnttrl, 
*•£.,  iVi.,  ttml  frit  h  f'fil  It  allfarit  ef  tkt  H'eriJ. 
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NORTH-EASTERN  COUNTY  SCHOOL. 

BARNARD  CASTLE,  CO.  DURHAM. 
Admimtttrtd  umitr  a  Sckmt  nmlir  the  EmiftBtd  Sthutt  Attt. 

Th«  Coyenio™  in»ile  »pplication«  00  ct  brfcrc  Tt'KSOAY,  NO- 
VEMBER 14.  iB^j,  tot  Itic  He«d  M»»Kr»hip  of  tht  ibove  Second  Grade 
School,  vacant  ihrouish  (he  death  o(  Mr.  Edwaid  Htary  PnM. 

The  succeufnl  Candidate  will  be  nqund  lo  lAaiip  th*  dtadMoT  Um 

AppoiniQwnt  early  in  January  iS^t' 

The  Head  Matter  mutt  be  a  Onidaate  of  a  Univmiqr      I)M  Vaiud 

Kiitjdoin,  but  nerd  001  r«i««»nfi!y  V  in  Holy  Order*. 

The  School  will  a<foir.rT'.r.,utf  .ibc^ut  BoftH  Biwiilm  !■  addhiw  to 
50  Day-Boyt.    iitc  ptc&cni  »yini^r 

Salary,  150  per  Annum, with  Capitation  Feet  and  an  eaceltent  Reudence. 
,  Full  PMtkulan  aad  Copio  of  the  Scbcmc  can  be  obtained  apwi  afipUca- 


gale  Dig  Huctioiu 

MONIMV,  .\(H  EMt>KR  6. 
OK  HOOKS  OF  THE  LATE  REV. 


Oaobtr^i,  tB9> 


EDWIN  WELI.S.  Clerk  10  th« 
Bunard  Caalle. 


EVENING  LECTURES  TO  WORKING  MEN. 

ROYAL  COLLEGE  OP  SCIENCE, 
LONDON. 

The  Ptnt  Coune,  con>iiling  of  Six  Lactnrei  on  "  Miaenit  uwd  f'r 
Culling,  Grinding,  l^>llItliJlg,  and  the  FabrkatioA  of  Tool*,"  by  FRAN  K 
RLTCfeY,  K.s  ,  F  T,  S  .  will  be  deU««TCdM       Hmaaai  of  PmcouI 

G<..>'r,uv.  .1,  j....v-.  sir«;ct.  S.W., coiaiiMneii)c«tS«'dMk«iMOMUAV 

tVt.MlNli,  NOVEMMER  6,  i8»j, 

TWiMi  mmt  be  «biaiiwd  \tf  Woittin^Kw  vAf  «b  applicmfloii  m  dw 
MoMtMi  as  MMd«r  Ewcaiai,  Odobw  jo,  fHW  « 10  m  a'cncIc 


Fe<!  f  ir  ihe  Curie,  td.   Each  apgjicau  ia  raquaated  lo  Mag  Uaaane, 

.1  i  Jrrit,  and  oeciiiMiioBwrfilcD  M  kilip  of  papw»far  wbklk  tbe  I'ldlM 
will  be  caduagcd. 


NATURAL  SCIENCE  SCHOLARSHIP. 

A  SCtjOI.AKSHIPof  the  annual  value  of  (.ka.  to^jether  with  Laboratory 
fRrt.  not  csceediiig  /}u  per  auuuni,  will  be  awarded  M  ihU  C«llc|C  in 
I>««eiBbtr  iH^j 

Tlx  Eiuwoalioa  coointnct*  Thanday.  December  7. 

S  - 
for 
f 

Oxford. 


SttUteli:  ChMUUlVM  Blologr,  with  Elemcmary  kJecKaniciand  Phy^ici 
r  airOMMiidMci,  and  Eleouaiary  Chcmutry  (ur  thoie  who  oa«r  Uiolosy. 
Fwfulpaiticalan  afply  m  W.  Hatchett  Jackm*.  KtUa  CBlb«t, 


SOUTH  AFRICAN   MARINE  ALGi92. 

Well  Mouftted.  Named  Specinoens,  in  Exchange  for  Naiic4  WiD  ^M* 
rarcii  Mariae  Algai  from  outer  i'arti.  Litia  Eachugad. 

M.  Baottir,  W.D.,  CnfaHui«m,  Sotttb  AMca. 


THE  I  ir.KARV  OK  UOOK.S  OF  THE  LATE  REV.  H.  BURNEV. 

MR  J.  C.  STEVENS  will  Sell  by  Auction. 

at  bif  Great  Rooms  \^  King  Street,  Civent  Cardan,  on  MONDAY 
MOVBMBBR  C  at  half-paat  12  preciMly.  the  Libraiv  of  Natwa 
HiiMwy,  Sdiatifie,  Theological,  and  oiher  Boolu  of  the  lata  lUr 
Muiav  BwKiiair»  «r  WawaadM  ItfCi«iy«  W«bw«  Saadt. 
On  viiw  tb«  Snatday  larfar,  ts  rill  4,  and  Mambr  of  Sale,  and  OuakgaM 


THB  ELECTRICAL  . 

GENERAL  ENGINEERING  COLLEGE. 


SCHOOL  OP  SCIENCE. 

PENVWERM  HOUSE.  2  »rJ  4.  FENYWERN  ROAD» 
EAKLS  COURT,  S.W. 
P»INCiPAL-G  W  DB  TUNZ^;I.MAN^f,  B.Sc.  M.I.B.I. 
SaxiON-lNttTRicrtjii— C.  CAPi  rO,  &L1.E.E.,  111.M.E. 
Lahoraiotiei,  Uyoamo  Room,  Steam  Eagiaai  Bagtaaariag  Wailiihep 
«ith  Machine  Tooli,  I'atiem  Shop,  &c. 

The  College  provides  a  Traioing  for  Electrical,  Mechanical,  Civil,  and 
MiaiBg  Eagincera.  for  S«i«nc«  Stiidentt  in  Mathematical  Fht'iica,  Che- 
■»*jri  BMqgjr.  G|M>Bn.  and  Mteagalen.  •«»  Pl»Uaii"anr  Tiaiaiag  for 
SwdeM*  tatenag  Cooytra  Hittaad  tha  (Somd  Imummm. 


PHYSICS  FOR  THE  CONJOINT  BOARD  AND 
PRELIMINARY  SCIENTIFIC   (INT.  SCI.) 

EXAMINATION. 

KING  S  COLLEGE,  LONDON. 

A  Course  of  Leciurrs  covering  the  Syllabus  of  the  abtvc  Examinationfl 
will  be  beldaa  MONDAY  aitd  laUKStU.AV  £miiiig(,fr«mS  u»«,dtiriBg 
the  prefctntWiaiaf  ffmina. 

Practical  W«rk  at  fiwM  ||  nafioMrr  Ibr  die  M.  Sci.  SimlaBttea  will 
nejBvea. 

Far  Tcmtaiid  VHiioiltnaMtr  U 

W.  M.  HELLER,  Uctutrr. 


ALBERT  EDWARD  JAMRACH 

(Lata  CHARLES  JAMRACH), 

NATDRALBT, 

180  ST.   GEORGE  STREET  EAST. 

I  Bif  liaiMtt  of  Saraga  Waifiu%  Idala,  Saoad  Maalta.  Fmviaa  Fmh»t 
ITatHUfc  GUbb,  IiB«iiB«r,0«aph  CbiUgfiNdaiMrCtMiot. 

LIVING  SPECIMENS  FOR 
THE  MICROSCOPE. 

Volvos  globator.  Spaii)(!lta  fluviatilia,  Meliccrta  ringwi,  CriMsiclta 
muceds  and  other  Pood  Lift ;  AaMaba,  Hydra.  Chan,  ftaipbillgng.  Ci«J. 
fiah,  and  o)h«r  Biological  typcr  for  ptaeiical  woi^i. 

T.  E.  BOLTON, 

FARLEY  ROAD,  MALVERN  LINK. 


SAMUEL  HENSON, 


Alwava  oa  hand. 
'  Seau-iNa^iaaa 


LAFIDABT  MISEEALO&ISX, 

ESTABLISHED  .840. 
Precioiit  Sione<  Cut  and  Mounted  to  any  Dca^,  . 
Good  Enuaplee  of  the  varioo*  Gcat,  Fancy  Sloott,  aad  I 

Slonca,  Cut  and  in  the  Rough. 
V.r3,\::\U-\    ('t?ved    Queensland   Opali,   I.abradoriie,    Rock  Cryata). 

A,;.iir,  . 

Chuicc  ^{icoitieni  of  New  Misarab  niilablc  fot  CoUacuns  uul  MaacuBM. 
The  Finett  Collection  af  Mm  la  Staaii  avar  ayula  aaar  aa  Vmiv. 
Uiaioawceout  fcanh,  Halmladi,  Japaa.  CMhciioat  aad  Appawwi  fer 

Student  or  Proapccior. 

LESSONS  CIVEX. 

SAMUEL  HENSONp 

97  REGENT  STREET,  LONDON,  W. 

F.  H.  BUTLER,  M.A.  Oxon.,AMqc.R.S. Mmes- 
■inOKT  MmOT, 

158  BROMPTON   ROAD,  LONDON. 

Dealer  in  Eockt.Minerali,  Fossils,  and  other  Objeets 
of  Scientifle  Interest. 

Recent  .iddiliont  to  slock  include  a  tmall  ulectioo  of  G<m->tone<t,  cut  and 
in  the  rough,  Dionlc  and  Biotlte-Gnciki  from  various  SL-:>tcli  localiiiea.  an:-  a 
fine  series  of  Sedtmeniary  Kucks.  Specimen  Tubes,  Glau-iupped  friyTrt^ 
C.ir.:!'lr.iv«.  I.  /v.:'.  1^1 [>!pe  AMeauit,  CabiacU for  Miaink aad  FotiiK 
ii.vcv'i.  .A\  II. 1..:.:-.,  :>iid  Eanatolagitu*  rcqnaitca  alaraya  00  kaad. 


LatHd;iry's  •t-  '-^V.  txrvuii'd. 

Now  Kradv.  l  i-  c  tM.,  or  Pott  fiee  7./.,  No^  ?  ofTICE  OL*ClAI.ISTS' 
M.\GAZINI  .  hJiici;  by  P.  F.  Kkkoali.,  K  O  S.,  w.ih  Articles  by  ProC  E. 
Uoll,  an:!  M'    r    I  .  na>.  Ke.T^'.\ll,  Wjrren  l-'pham,  and  G.  H  .^ioltlM|. 


OONCHOLOGY. 


Wow 


[  Sp«ci«>  of  Recent  SheUt  Irom 
lilaods,  China.  Ac,  &c. 

COLLKCTIOMS  A>ID  SrSCIKBMS  aOtJOHT. 

COLLKCTIONS  roa  Mu»ei'«5   f»o>»   C\   to  Cyoo, 

CXCHAMCn  HaC'I  rOK  ".rcc:El       T  IN  STOCK. 


BLA8S  T0PPE0  BOXES,  CARD  TRAYS,  &C 

All  kindl  of  ClasvTopped  Boxea,  &c.,  a>iiaii(actu>ed  oa  the  prcauan 
Htpgliod  pRMi|Kiy  at  moderate  pricea. 

Raciangular,  from  ir.  yl.  per  doren. 
Circblar,  from  ir.  per  iIchtj. 
Card  Tray).  41.  grou  :  Gl;<>s  Tuor^,  4t.  giOM. 
Frkt  Liit  .J//.V,.j.'.'rH. 

HUGH  FULTON  (Conchologist), 
8M  KITO'S  BfUU>.  UOIDOlf,  S.W. 
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DRAPER'S  INK  (DICHROIC)  , 

When  Lhlk  Ink  1*  aa«4t  writing  \ 


aw  to  baa  fkwB  an 


Cin  btobtiincdn  1.un'ioD,throaghM«Mr9.  Barclay  ft  SoK$,  FarnagdoD 
Simi:  W.  Epwards.  Old  Cluu(g«;  F.  N«w»bbv  ft.  Sons.  Mc«■s^ 
HabaModilir 


BEWLEY  k  DRAPER  (LjiUidK  DuMto. 

TO  SCIENCE  LECTURERS. 

S<e  Mr.  RUCHIS  S  PATIENT  CONUIIATIOM  OPTICO.  MN- 
TERN,  mnl  fcjr  Ui*  W.  L*!«t  CAKrcmWir  E«t , HoBtW.  Maw 

Triple  coniiructcd  for  B.  J.  Mu  dfn.  Fiq  ,  thi*  t^aspp.  N«w  OxyhydnH 
lt<D  MicroKope.  Grand  B«u:!>,  Dccwn  iViplt,  Pn/r  Medal,  HighMi 
Awu^.  Supplied  10  lh«  Rojal  I>olyUchnic  iDtlitution,  Dr.  H.  Giattan 
Ui'lKNSts,  Madame  Aoklina  Patti,  &c.  Patcsc  Pamphagot  Lament 
Snenie  Lecture  SrA%,  NoveNiet  Thtapeit  >nd  iicst.  EbbotMely  Illui- 
Tiijii  vio  pai;ci,  ij.  ;  Kosi-jc.  vf'.  Smaller  do.,  6</.  Pamph. 
leti  Free.— HUGHES,  SrsciALUT,  Brcwaicr  H«n«c  Mortimer  ftoad. 
lC«imiJinwl.  M.  •  

THROAT  AND  COUGH 

id  Drynts*.  Tickling  and  Iniution,  inducms  Cmiflk.  ■■Jilici 

EFPS'S  GLYCERINE  JUJUBES. 

la  cennct  with  di*  Blmd*  W  ib*  nooMi  ihay  «•  •aciicd  by  tin  act  o( 
f  tekinc,  the  Olr:eTine  in  ttiet*  atrteabl*  CbfWMtioD*  baconei  actively 

:       I        :io«.-.,  7i-/,  an.l  Tin«,  II.  i\d.,  Labelled. 
d*ME»    EPP3    61   Co.,   Ltd.,   Hor  :np>thk*0.rr-ti-,H,  LoNDow, 

HOLLOWAY'S  OINTMENT 

CURES 

Gout,  Rheumatism,  Luxubago,  Sciatica 
Oats,  Braises,  Sprains,  ftc. 

INVALUABLE    FOR    ALL    SKIN  DISEASES. 

floUovay's  Oln&nMt  and  Pills  may  be  obtaioeil  •( 

all  Medicine  Veodors. 


NOTICE. — Advtrtistments  and  buiiniss  Utttrt  for 
Natokk  dwtU  it  addntstd  t»  Hu  PublitUrts 
Sattriat  twmmmiKmtfMM  t9  tkt  Editor.  Tht 
ttUgraphic  miirm  of   NATUU   it  '^PRVMt, 

London." 

SUBSCRIPTIONS  TO  "  NATURB." 

...  iC  f.  * 

V«MiT  I  So 

Half-jreuly  014  6 

Qttuteri7  o  yi 

To  ALL  PLACBS  A»K0AD|— 

^mAif  I  to  « 

Half  yearly  ....CIS  6 

Quanerly  o    8  O 

CHARGES   FOR  ADVBRTZSEMSNTS. 

TbMtUomiaColtBa   o  %  i 

P«rt4iieftft«r   00  9 

One  Eigh-Vj  Tif:-,  nr  Quarter  Column  .  o  18  6 

QiurUr  Page,  or  Half »  Colamn  ...  I  15  9 

Half  •  Page,  or  •  Colon  ......  |   f  D 

Whole  Page   660 

Mmuf  Onltrs  ft^U  U  MACMlLlJili  A-  CO, 
OFFICE:  3  Rbdvoho  Sritsitr,  SrftANO.  W.C. 


COLLECTIONS  OF  MINERALS, 
ROCKS,  OR  FOSSILS/ 

Fm  th*  Um  of  Stadenis,  Sdtsce  Teacntri,  Proapaetort,  ftc.  aed  10 
it  luitrite  the  1  r  1 11. 1:  c  :  r  ti-  f  om.:  • ,  Irj  B  jio,  with  Tray  i 

aOBp««lm«aa,  lOs.  a<i.  ,  100  do.,  aia.;  aoo 
mm  Miildtt^  Mimtra!,.  K»cii,  mmd  StmtkM^Utot  S»H«t 

»t  f»i$iit  e»tt  Frt4, 

MCKSKCIIOMSfor  iha  MICROSCOPBfraa  i«.«A«Mh,FMt  »rM 
CaTAMOOM  OSATlt. 

ciBimrs.  oiAss-CAPnco  WHeBS.TKAys.  rammbm.  *«. 

alwayt  laatock. 

THOMAS    D.  RUSSELLi 

78   NEWt^ATt:  STREET.   LONDON,  £.C 


The  following  is  a  list  of  the  Steel  Portraits 

MICHAEL  PARADAY. 

THOMAS  HEVRV  HUXLEY. 

CHARLES  DARWIN. 

JOHW  TYNDALL. 

SIR  GEOKOK  GAIIRIEL  STOKBS. 

StK  CHARLES  LYELL. 

SIR  CHARLES  WHEATSTONE. 

SIR  WYVILLE  THOMSON. 

ROBERT  WILIIELM  HUNSKN 

BARON  APOLF  ERIK  NORDKNSKJOLD. 

LORD  KELVIN. 

HERMANN  L.  F.  HELMUOLTZ. 
SIR  JOSEPH  DALTON  HOOKER. 
miXIAM  IIARVSY. 


b 

SI 


that  have  appeared  in  the  above  Series:-— 

SIR  GEORGE  B.  AIRY 
7.  LOUIS  R.  AGASSIZ.  , 
BAN  BAPTISTE  ANDRi  DUMAS. 
IIR  RICHARD  OWEN. 
AMES  CLERK  MAXWELL. 
JAMES  PRE.SCOTT  JOULE. 
WILLIAM  SPOTTISWOODE. 
ARTHUR  CAYLEY. 
SIR  C.  \V.  SIEMENS. 
JOHN  COL'CIL  ADAMS. 

iAMES  jUSEl'll  .SVLVESTEk. 
»M1TRI  IVANOWITSH  M£ND£L££FF. 
LOUIS  PASTEUR. 


SIR  .\RCHIB.M.D  CEIKIE. 

N.B.— The  Portrait  of  Sir  A.  Geiki@  is  the  First  of  a  New  Series. 

Proof  impntsiont  of  then,  printed  on  India  papar,  may  b»  had  from  th»  Publishert,  price  5a.  each,-  or  tht  Stt  ti 
28Portnit$  in  a  Handsoma  Purtfolio  for  £7  5s. ,  carriage  paid.    The  Portfolio  may  be  had  separately,  priet  0t. 

Cheques  ami  Money  Orders  payable  to  MAC  MILL  AN  &  CO,<t 

OFFICE  OF  "NATURE,"  29  BEDFORD  STREET,  STRAND. 


Digiii^uu  L>y  Google 
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BRITISH  MUSEUM  (NATURAL 
HISTORY). 

The  followinc  Natanl  HiMwr  PubOcMlMW  ha*« bMn  icctniiy  UwMd  by 
Ihf  Tr««n»J  of  thf  Hrili'h  Mincna,:— 

CA  I  ALOr.VF.  of  niKDS  XXI.    COI.UM  B  E.  or  PIGEONS 

Bv  T.  SMV\ri..K:      I',  L'.i"ii'irprl  TUtc*.    r*rlcc  £i 

CATALOGUE  SNAKES.  Vol.  I.  Coniaininc  ihe  F^mi'io 
Typtilopida.  Cl««c— iidK,  Vifioitmt  Uraai:iM>K.  XcMpchMs.  atd 

Cojubridx  MlyphMi  fwt.  Br  G>  A.  Siwumeiia.  Waedcatt  ud  Pbir». 

'cS-i^itOCUE of  BRITI  ■  H  ECHTNODRRMS.  b  F. JifVIMV  Btu^ 
MA.  Wa>deuMuiil  n<tc«<tC«loai«<<).   Price  ix.cirt 

CATAUMSVB  M  MADRBHOttARIAN  COKAL^  V«L  L  The 
CBNUS  MADSEFORA.  Bf  G.  Bmmmc  3$  CollMypt  Plate*.  Price 

Thr«»  tv.-jl;<  nn  be  Durch.nted  ihrnueh  «hi(  Agency  of  Me««»».  Lm'i'.Tin 
•ad  (>  .  yt  l'.itetno«tcr  Row  ;  Mr.  «^u«riich,  ij  PicciHilly  ;  Me<t>>.  KegJin 
Paal.  TrcBch.  Trahner  ft  Co.,  P.iremnu*r  Htnw.  ClMrin(  Crw*  Ro^'t  . 
■nd  M«Hr>.  DuUn  ft  Co..  yj  Soho  ,'<qaaNi  or  at  Ik*  Nalwal  Hi>i»o 
MuMum,  CromircU  Road,  London,  S.W. 

W.  H.  FLOWER.  Direcior. 

October 

Now  Raady,  CiMh,  Ivo.  ss»  w^.  Price  iw.  aec  FtoMaaa  Si. 

AN  INTRODUCTION  TO  THE  STUDY  OF  TIIF. 

DIATOMAC  E^. 

Hy  F.  W.  MILLS,  F.R.M.S..  with  a 

BIBLIOORAPHY  b«  JULIAN  UEBV.  F.R.M.S. 
CvmttMt    rriBm  harry  Raawiw— Tkt  SUMtaraof  DImmm— Mawtmeni 
or  DtaMnn— CMfcailon  «f  iht  PiMif  ateWb  villi  a  CMW^teina  oT  ih« 
Familin   an>l  CencrJi— Mod**  af  R»HO<MCtl»B— CoHagiat  DialC«n»  - 

Mouniifig  Diaiam*.— Mictincaffcal  RaaiaUwutaw—  Ha*  M  PkaMpoph 

Diaioms.— BiKLiocRAi'HV. 

London:  ILIFFE  ft  SON.  3  St.  Bri.le  StreM,  E  C 


Now  Ready.  Profinely  Illustrate*!.  Price  7i.  6tf. 

UNIVERSITY  MANUAL  OF 

PHYSIOS. 

By  WH.  PEDDIE,  D.Se.,  F.R.S.E. 
'  Thu  work,  tapplyine  a  need  very  genenll/  felt,  will  he 

 It  wmrnlf  wcileoncd.*^iKiainr. 

I^Mldon:  B»i1Iiere.  Tindall  &  Cox,  Kinp  William  Street.  SrninH. 

THE  IRISH  NATURALIST. ~ 

A  Konthly  Magann"  of  Iridi  Zoology,  Botany,  and 
Geology.  Price  6d. 

Edited  by  GEO.  H.  CARPRNTER,  B.Sc.,  and  R.  LLOYD 
PRABGERt  B.A. 
Vol.  I  (|B90.  Price  VBl.>(ia9s>«itteM« h M«MUy  Piw»  10 

any  Addrti*  for  u.  _ 

 .SASON  ft80y.Lm,4aLoMrSa«h»«eSiNai 


(to  wMdi  Addrm^Wrtpl'iaM  dioaM  Im  ical). 
:  SIMPKIN.  MARSHAL!,.  HAMILTON.  KF.VT.  St  TO 


WIMSHURST 

MACHINES. 

WiihGlui  Platea,  alUiict,  doabia  and  malliple. 
■Im  with  Kboaitc  Cylinden  with  aad  withot  1 
Glais  CoMt.    Baltcricii,  caWanie  aad  aiodio! 

Telephoi>e>,  Galtraaonicitf  >,  pocket,  Icctnro-tahU 

and  l»KoratDry.    Schuol  Appsratatof  every  dr- 

Lahck  Catalocuk,  Fifth  Edition,  Royal  lv< , 
■  44  PP    T<o  Illattntionf,  Poit  frc*.  7^. 


KINGMENDHAM&Go.. 

Western  Eleotrioal  Works,  Bristol. 

London  Addreu :  12  FENCIIURCH  STREET,  E.C. 
(W.  B.  ALLISON,  Awnrr.)  RarAM-iBNift  iS|<b 


STANLEY 


Mithcaatieat  laitrunHot  Manufacturer  to  H.M  GovcrinsM.  Couad'of 
ladhb  Science  and  Art  Departmeiit.  Admifak  •  *. 

Drawlnc,  nad  Snrraylnit  lumoMBts 
•f  •vary  daBcription. 
OClha  Ulitm  QaaBtrand  riniih.  at  the  m^.t  ModeraM  Plica*. 

ra»ttr»ii4  PHei  Liil  Put  Frti. 

W.  F  S.  obtained  the  only  Medal  in  the  Great  lixhibition  of  |M«  for 
Ricd  rrce  of  Coottruction  of  .MaiheOMtical  In^lnimenti,  and  the  only 
r.OLD  MaoAL  in  the  Inlemaiional  Invention*  Exhibition  tSS;  for  Mathe- 
mittcal  Wtffk.   Silver  Medal,  Architect*' Enhibiiinn,  i3B6. 

Ad4r«i*>-CREAT  TURNSTILE.  HOLBORN.  LONDON,  W.C. 


LATEST  PUBLICATIONS  OP  TUB  ZOOLOGICAL 
SOCIETY  OP  LONDON. 

PROCEEDINGS  OF  THE  ZOOLOGICAL 

S(H:IETV  of  LOVDOV.  1893.  Pan  3, containing  the  Paper* rcadat 
•ha  SetaMiOe  Maaiiaia  btM  iM  Maiy  aad  Jim  latt,  ariik  19  Pmm. 
Price  ttt, 

THE  ZOOLOGICAL  RECORD  FOR  1897; 

Mm  VoL  XXI X.  of  the  Record  of  Zo  dogical  I  jicralu'c  Edited  ^ 
DAVID  «HARP.  Hm^  MJX,  f.R.a,  r.Z.S.  (Leadaai,  tStj) 
Price  jn*. 

TTic**  Jftttlieailnaa  magr  be  ^bntnad  at  ibe  Sedeiy^CWie  b  HaMW 
Square,  WJ,  or  ikraitgh  aay  BeaketDer. 


OUR    HOUSEHOLD  INSECTS 

Aa  Aoflonnt  of  the  Insect  Petti  feand  ia 

Dwelling  Houses. 

By  EDWARD  A  BUTLER,  D.A.,  B.Sc.  Load. 

Just  PnUbhed.   'With  1  Plain  and  113  Illuttntioiu  la  tb« 

Text.    Crown  8vo.    Price  6/. 

London:    LONGMANS,  (iKEKN,  &  CO. 


ON   SALE  BY 

MACMILLAN  &  BOWES, 

ARCHIMEDES.— Opera,  cum  nova  venUmeliitilMU  Folio. 

»7Q*.    iTht  htittiiition  rf  Afihimti{<\^  its- 

ASTRONOMICAI.HKGISTER     Vols,  i  to  20(1863  81). 

in  TO  VoU.     U:\/il'l      Liy  -. 

BOOLE  S     DIFFERENTIAL    EQUATIONS.  3rd 

K.dillr.i.,  .11.. I  Sii;  I  -in  ■       J  Vf.ll.     >l  t 

BRIOT  AND  BOUQUET.— Tticorie  •les  Fondions  Ellip- 

i-q-te*.    Cloih.    1S75  ay. 
EULER.— Mechantca.    2  Vols.    Ilalf  cnif.    1736.  14J. 
EULKR.— Melhoda«  Inveniendi  Lint:as  Curva<.    1744.  lo-.- 
FLAM STE&D.— Life  by  Bailey,  with  ibe  Ksrce  :>apple- 

mm*.  «w.  Bda.  lill-iT.  A>*> 
JOULB,  J.  PRBtCOTT.— Sdcntifie  P>pm.    9  Vole. 

RIEMANN.— Malhcmalische  Werke.    1876.  I2J, 
REGAUD. — Correspondence  of    Scientific  Men.    1  Vols. 

SALMON.  — Higher  Plane  Curve'.  1873. 

SONNET.— Diclionnaire  des  Mathmttliqws  AppUfote. 

Comnlel*  iB9  Part*.   i$67-68.  its. 
VBRDET.— <£iivie(.  8  Vole,  in  13  Parla.  i8M-7},  £itot. 
WHBWBLL'8  HISTORY  OP  THB  IMDUCTXVB 

SCIENCKS.  jVah.  {TJU  Wifdili—.'i  tgjy.  aia, 

NATURAL  SGIENGE. 

A  Monthly  Bevitw  of  Sdentiflo  Frogmt. 

cox  TEXTS  <./•  Xo.  XI,  VOVEUBBR^  1I93. 

NOTES  AND  COM.MF.NT.S. 

I^GKOl.tK-.V  1\  .SECONPARV  FIU  CATIOX 
J'ruf.  (ittenviLLi?  A   I.  On  r.  \I  U  1  A  .  <:.< 
II.— N.VIURAL  SCIENCE  AT  THh  <  HIlAOO  tXHIBITION 
F.  A.  B.TH»i!.  M  A  .  F  (;.S 

III.  -THE  PLACE  OFTHELAKE-nWFLLINCSOFCLASTON. 

BURY  IN  BKITISH  ARLH£OLOGV. 
Prof.  W.  Bnvp  I>awkin«,  M.A..  F.K.S. 

IV.  — THH  AIR  SACSANl)  HOLL  .W  BONES  OF  BIRDS. 

K  W.  Hic\DLEV.  M.A..  \  I  S,. 
V.-ON  TMF.  rrhd.Or.V  ANIi  LIFE  HISTORY  OF  SOME 
N         TAL  (JALLS  AND  IHKIK  INHAHIIANI^ 
G  I!.  K..TiiekA.  F.I...S. 
VI.-DESKR  I  Ok  WX^VVt.  CONDITIONS  IN  BRITAIN  :  A 
STITC)Y  IN  NEWEK  TSRIIAKV  GE0I/3CV. 
Ci  EMKNT  Rmo.  F.C.S. 
VIL-THE  OKM-MS  OF  M(>r\  I  \IV  R  ANGES, 
r.  .Mm  1  .^Kij  Ki  xx  t.  C  1  .,  I  '. .  •• 
VI|I.-INI>KXE-.  lO  BOIANltAI.  AND  ZOOi.OClCAL  NO. 
MENCL.ATURB. 
IX  -THE  WtLDS  Of  SOUTH  EAST  AFRICA:  A  REVIEW: 
kr.vifci^N  (ir  Kkw  itrioie^. 

OltiritARV. 

Nan*  or  LTvivrus  Tr»s,  MriETMs.  as!i  S'  rut. 

L'0«K*SrOM'K  SCK- 

LONOON  AM)  New  York  :    MAC.MII.I.AN  Jt  CO. 
TKSCE  ONt,  i>HILLU\G  ALT. 
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MR.  fiOBE'S  ASTRONOMICAL  WORKS.     COLLECTIOHS  or  MINERALS,  ROCKS,  or  FOSSILS 


ASTRONOMICAL    GLOSSARY;  or, 

nictionary  of  Terms  u>.ed  in  AUroaomy.  Wilh  Tablet 
of  I  >a'a  and  Lists  of  Ktmarkabl*  «ad  lateratiae  Cchttml 
Obieci5    By  J.  ELLARD  GORE,  F.R.A.S..  Attlior  of 

The  Visible  Universe."  At 

Demy  8»0,  wilh  Siell»r  Pliomcrar'".  ■*»•  Ch*. 

TSB  VISIBLE  UMIV£iES£ :  Chapters  on  the 
r  >ritEin  and  CoMtraedM of  tbe  Htfevem.  Bjr  J.  ELLARD  , 

GORE,  F.R.A.S. 

w  ^  valuabl'  »nd  lucid  »uoini»ry  of  recent  a%lron«Moie»l  ihti  ry,  rendertd 
■tore  valuable  and  aitracti**  by  a  Miica  of  Mrllar  phot  njrjph*  and  c  lher 

ill«i««ration«."— rrwi.  .  .   . 

•  ••  In  DTcavoiiiW  a  clear  and  caaat  account  of  the  prcem  iiaMsTm 
koowlaonk  Mr.  Oon  lun  nade  a  valuable  addiiioo  to  toe  liieonMalM 

Stun  4«>.  »i>>>  3»  Mavt,  Sf.  Clock. 

STAR  GROUPS:  a  Student's  Guide  to  the 

Constellations.    Ky  J.  ELLARD  GORE.  F.K.A.& 
"  Wnowlrdgc  of  iht  princ.p:il  coMtctlatioa*  vitiblc  in  ovrlallindo  nay 

be  •  .i»ily  acj.iirti!  <tun:  i!.<-  thiriy  map*  aad  accoopaayinK  teat  contained 

in  ihi*  work. "  -V.i./"r   

•'A  very  compact  anJ  handy  crude  10  the  ooaslelblloot.  — .)/»fH«un«. 

London:  CR(>SBY  LOCKWOOD  &  SON, 
7  Siaiionert'  Hall  Cooit,  E.C 


Spaddlr  fHfmi  (o  met  Beqalremeots  of  Stodeots,  Lecturers,  Ac 

And  lllusiniinK  the  various  Manuali.  Stc  .  ai  umJ  ai  all  CoUlflia. 
{  Sch'wU.  &c.,  prk«  tot.  i./  I  14::.  ir.d  upwards.  Special  IntiractioM  aUd 
I  CoUactioM  for  TiavcUan,  Protpectort,  &c.  1'ermi  on  applKation. 

MICROSCOPIC  SECTIONS  OF  ROCKS  A  MINERALS. 

Iha  IhsM  and  heit  Seriei  of  the  mo>t  ialerntlnE  varietiet  from 
"  '       All  one  r^ce,  ti.  bd.  each,  pjst  free.    List  free  on  applil 


AgpsratuB,  Cahmeto.  and  AppUaaoei  for  MosewM 
and  for  Field  Work  of  every  description. 

CATAUH.VFS  ASD  LISTS  FREE  OS  A  r  F !!  C  AT  hi  S'  TO 

R.    O- R  £3  <3- O  R  IT 

MINERALOGIST  AND  GEOLOGIST, 
SS  CHARLOTTE  ST.,  FITZROY  SQUARE.  LONDON.  W. 


k  MAGNIFICENT  BINOCULAR  MICROSCOPE. 

By  ROSS.  Equal  TO  Niw.  Baroaix. 

Cooshtlnf  of  improwtd  BioocuUr  Stand,  Draw  Tuba,  Tim  Byiplaeii^ 
aaiuitacntt  for  (ixttuiac,  craduaiad  ooMamrie  XMafy 


Xnvtnmwnt  OampKuj,  CNunbridgt. 


Addreaaatl  eoWBUaieatlMa** 
Cambridga." 

Price  Uat  of  Sciaatifle  lostramanta,  sant  poatfrea. 

I  DeaeriptWe  Uet  oeat  ea  f  eeei^  of  ii.  M. 

iCastbridge  Scientific  InstruoK 

St.  Tibb'i  Row.  Cambritlfa. 


coarac  and  fine  adjuuacnu  for  ((xauiog,  (raduaiad  < 
Sue*,  havinK  I  inch  rrctanjutar  m  >tion,  rack  and  wrew  movemenii, 
graduocd  Sub  siage  for  holding  ■lluminaiinc  pobrietnt  apparaiui.  Iiii- 
phra^m,  I'late.  I'Lane,  aad  C  incave  Mirror*,  and  Wenham  Hinociil.ir 
Amncerncnt :  Atted  in  elcfant  bratcboand  ci<e.  The  followin:  appi-.ttiis 
6ltedin  P^ahod  Mahogany  CaM,  vii.  lar^e  Condcuint  l.«n<  on  Stand. 
gBpaiuiva  lIia».SvectnHcop«,  d>ublc  Nmc-piec*.  Ross  ^  imprund 
Acliroiiiallf  ftlSlll  **;  Ordinary  ditto :  Wenham  llluaiittaior ;  Polariiiag 
ApparaiiM  with  Revolving  Seleoitea,  Ac,  Wenham  Paraboloid,  Side  Ka* 
Secion.  Compound  Compre<w>riuni,  ditto  toudlcr.  ^  larye  Animalcula  Ca{e v 
Liebeikuhn  lot  1  and  li  powers.  Black  (lat>  PoLanser,  »lver  .Side  Re- 
flect w,  f  mall  Coodeosing  Lent.  Three  Dark  Weill  and  Holder,  .Spot  Lent, 
Arnica's Piriini M  Staod.  Frog  Plate, Tnughi,  andatherimaller  Apparatni; 
also  Ey»piaen,  Pair  of  B.  C.  D.,  also  K.  and  f.  tingle,  and  the  fJ|.>win2 
Aneat  ObJfciivM, }—3  lacb,  a  tach  ditto,  iach  dtito.  1  iadi  diito,  |  iiKa 
ditto,  iineh  ditto,  %\  lock  ditto.  1  ioeh  diiM.  |  ink  ditto,  t  IkIiAm, 
all  by  Rosi ;  also  f,  by  Powatt.  ft  Lelahd,  an  aliimiBian  quadruple  Vote- 
pirr*^.  a'sn  a  fin.-  Mirr.i*rnpic  I.xmp.  Fiildian*.  with  Coniirn^r,  R-rlVct  ir. 
.ind  Unjvcnal  .\'ln;^■l:l'nl,  in  .M  itK>.;iny  L.><r  ;  t  j  choitr  Ol;ra<,  m  i>..li.h..-d 
Mahogany  Ca.\e  ;  al«*o  two  b^xex,  contjiunn^  t^chnice  Ubjecls;and  case 
'  trilhlt  donn  Phy«iolo<icat  Objects;  alio  cither  oppaaMoa  far  noanliag. 
Ac  Cost  nearly  £200 ;  will  be  sold  a  bargain.  Apfly  to  W.  C.  HllONia 
Iircwiter  Hoaae,  MoitMKr  Road.  Kingshnd. 


LANTCRN  STEREOSCOPE,  (andertons 

CA»   BE  At>ArTEL>  TO  A.VV  LANTailK. 

Vor  sr^eetlac  en  SerMn  pictures  that  appear  In  stareosoeple ROUeft 


PATE  NT.  > 


SOLE  LONUO.N  AGENTS:    _ 

HARVEY  AND  PEAK, 

Bt  Ap^Mmmt  to  tit*  Hatal  iMtlUitlvi  of  Orflot  ftMato. 

56  CHARING  CROSS  ROAD,  LONDON.  W.C 


MACHINES. 

  IS  o 

  a  10  o 


WIMSHURST  INFLUENCE 

School  Form  with  la  In.  Plates      ...  ~. 
Bailor  Md  Poak'a  Form,  boat  make,  16  in.  PUtea     f  lO  O 

,,  .,  ao  to.    „  -  •  10  o 

mno*  atrMely  buut  for  Laboratory  porpoaaa  _  _ 

'  — '^a*  In.  Platea  •  lO  O 

SPEC/A  !.!.y  K .'  coM.yrE.vnKD. 


PERKEN,  SON,  AND    RAYMENT,  manufacturers. 

tVJt/TE  FOR  OUR  CATALOGUE.   IT  IS  SENT  FOST  FREE. 

"OPTIMUS" 
PHOTOGRAPHIC 

OUTFITS. 


"OPTIMUS" 
MAQAZINE   HAND  CAMERA 

■SaitHlM**  Dry  PIMM. 

a  DQIICXI. 

210/- 


,    1 4t    *>r  ai  i*^ 

We  Dark  Slides.  II 
a  btiltoa. 
fitted  with  Rapid  Eur>-»CDpe 


Rayment'i  Wide  Angle,  LoDf  Focus,  Rack  Caoicra,  Three  Doable  park 

ides,  "Optiinu*"  Rapid  F 
and  best  Waterprcof  Case. 


taimii«,1Mpoi 


u>Dcrocus,  KacJi  I 
Slides,  "Opliinu^"  Rapid  ReCtlHewr Lmi, la 
iterprcof  Case, 
tea  4I  by  3!  ... 
tes  M  by  4*  „ 

PERKEN,  SON.  &  RAYMENTr  LONDON. 


eaa  eee  aa*  S 

...     _     -     ...  «ts 
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MESSRS.  MACMILLAN  &CO;S  TEXT-BOOKS  FOR  ADVAHCED  STUDENTS. 
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